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NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of
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CONSUMERS POWER COMPANY ) Docket Nos. 50-329 OM & OL
; 50-330 OM & OL

(Midland Plant, Units 1 and 2)

NRC STAFF TESTIMONY OF EUGENE J. GALLAGHER WITH RESPECT TO
QUALITY ASSURANCE PROGRAM IMPLEMENTATION PRIOR TO DECEMBER 6. 1979

Q. 1. Please state your name and position with the NRC,

A, My name is Eugene J. Gallagher., I am a civil engineer with

. the U.S. Nuclear Regulatory Commission. Since February, 1981, I have been
assigned to the Reactor Engineering Branch, Divisién.o; Resident and
Regional Reactor Inspection, Office of Inspec£ion and Enforcement., Prior
to February, 1981, I was a reactor inspector assigned to the Region 111,
Reactor Construction and Engineering Support Branch, Office of Inspection
and Enforcement. [ was assigned to the Midland Plant (among others) from
October, 1978 until January, 1981.

Since October of 1978, [ have spent approximately one year of effort
performing inspections, reviewing quality control records and procedures,
observing work activities, reviewing Consumers Power Company (hereafter
Consuners) responses to 50.54(f) questions 1 and 23, atiending meetings

and presentations by Consumers and Becntel rezarding the soil settlement

. matter at the Midland Plant.
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Q. 2. Have you prepared a statement of professional qualifications?
A. Yes, a copy of this statement is attachment No. 17.

Q. 3. Please state the nature of t responsibilities that you had with
respect to the Midland Plant, Units 1 & 2, from October, 1978 to

December 6, 1979,

A. As a civil engineer inspector for the Region [II office of
Inspection and Enforcement [ conducted five inspections prior to Decem-
ber 6, 1979 in order to (1) ascertain whether adequate quality assurance
plans, instructions and procedures had been established for the con-
strucgion of the foundation of safety related structures, (2) provide an
independent evaluation of the performance, work in progress and completed
work to ascertain whether activities relative to *oundation construction
were accomplisned in accordance wi’h NRC requirements, and (3) review the
quality related records to ascertain whether these records reflected work
accomplished consistent with NRC requirements and license commitments.,
The results of these inspections prior to December 5, 1979 are contained
in the following NRC inspection reports:

50-329/78-12; 50-330/78-12, conducted October 24-27, 1978
(Attachment No. 2).

50-329/78-20; 50-330/78-20, conducted December 11, 1978-January 25,
1979 (Attachment No. 7).

50-329/79-06; 30

-330/79-06, conducted March 28-29, 1979
(Attachment No, 8).



50-329/79-10; 50-330/79-10, conducted May 14-17, 1979
(Attachment No. 10).

50-329/79-19; 50-330/79-19, conducted September 11-14, 1979
(Attachment No. 12).

Q. 4. Please state the purpose of this testimony.

A. The purpose of this testimony is to identify the quality
assurance deficiencies which contributed to the soil settlement proolem

at the Midland Plant prisr to the issuance of the December 6, 1979 Order.

2. 5. What is "quality assurance" comprised of?

4, "Quality assurance" comprises all those planned and systematic
actions necessary to provide adequate confidence that a structure,
system, or component will perform satisfactorily in service. Quality
assurance includes cuality control. (10 CFR 50, Appendix 8,

Introduction).

Q. 6. What is "quality control" comprised of.

A. Quality control comprises those quality assurance actions
related to the physical characteristics of a material, structure,
component or system which provide a means to control the quality of the
material, structure, component or system to predetermined requirements.

(10 CFR 50, Appendix B, Introduction),

Q. 7. Are soils work activities subject to 10 CFR 50, Appendix 35?
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A. General Design Criterion 1 of 10 CFR 50, Appendix A (Quality
Standards and Records) requires that "structures systems and components
important to safety be designed, fabricated, erected and tested to
quality standards commensurate with the importance to safety functions to
be performed ... A quality assurance program shall be established and
implemented in order to provide adequate assurance that these structures,
systems and components will satisfactorily perfon: their safety
function..."

Geners! Design Criterion 2 of 10 CFR 50, Appendix A (Design bases
for protection against natural phenomena) requires "structures, systems
and components important to safety shall be designed to withstand the
effects of natural phenomena such as earthquakes, toruadoes, hurricanes,
floods, tsunami, and seiches without loss of capability to perform their
safety functions...".

10 CFR 100, Appendix A, Seismic and Geologic Siting Criteria for
Nuclear Power Plants (I-Purpose) states, "It is the purpose of these
criteria to set forth the principal seismic and geologic considerations
which guide the Commission in its evaluation of the suitability of
proposed sites for nuclear power plants and the suitability of the plant
design bases established in consideration of the seismic and geologic
characteristics of the proposed sites..." Paragraph [V (Required
Investigation) states "the investigations shall include the following:
"+os "Determination of the static and dynamic engineering properties of
the materials underlying the site. Included should be properties needed
to detemine the behavior of the underlying material during earthquakes

and the characteristics of the underlying material in transmitting earth-
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quake induced motions to the foundation of the plants, such as seismic
wave velocities, density, water content, porosity and strength,.."

Midland Plant, Units 1 and 2 FSAR, Section 3.2.2.1, "describes the
method of identifying and classifying those plant features designed to
withstand the effe~ts of earthquakes, and to which the requirements of
Appendix 8 to 10 CFR 50, Quality Assurance Criteria for Nuclear Power
Plants and Fuel Reprocessing Plants, have been applied... structures,
systems, and components which are required to support seismic Category !
structures, components, and systems are also designed for Category I
seisnic loads". Taole 3.2-1 provides a listing of structures, com-
ponents, and systems and identifies those which are seismic Category I.
Those structures include the containment building, auxiliary buildinc,
deisel generator building, service water nump structure and retaining
walls ana foundations for borated water storage tanks.

The soil foundation work activities for these Category [ structures
are subject to 10 CFR 50, Appendix 8 requirements in order to assure that

these structures will satisfactorily perform their safety functions,

Q. 8, When did Consumers first become aware of the apparent

excessive settiement of the diesel generator building?

Consumers first reportea the excessive settlement of the diesel
generator building orally on August 21, 1978 to the Region [Il, on-site
NRC resident inspector. Written notification was made on September 29,
1978 in the form of a 10 CFR 50.,55(e) notification of a significant

deficiency in construction (attachment 1), This report states that the



diesel generator building and foundations settlement was greater than
anticipated that tima (mid August, 1978). In fact, the settlement
values at that time (less than 6 months after the start of construction
of the diesel generator building) were approaching the total settlement

values for the 40-year life.

Q. 9. Under what circumstance is a 10 CFR 50.55(e) report required?

A. By the terms of the regulation, a 50.55(e) report is required
for each deficiency found in design and construction which if it were to
remain uncorrected could affect adversely the safety of operations of the
nuclear power plant at any time throughout the expected lifetime of the
plant and which represents:

(1) A significant breakdown in any portion of the quality
assurance program conducted in accordance with the requirements of
(10 CFR 50], Appendix 8; or

(2) A significant deficiency in final design as approved and
released for construction such that the design does not conform to the
¢riteria and bases stated in the safety analysis report or construction
permit; or

(3) A sfgnificant deficiency in construction of or signifi-
cant damage to a structure, system, or component which will require
extensive evaluation, extensive redesign, or extensive repair to meet the
¢riteria and bases stated in the safety analysis ieport or construction
pemiit or to otherwise establish the adequacy of the structure, system,
or component to perform its intended safety function; or

(4) A significant deviation from performance specifications
which will require extensive evaluation, extensive redesign or extensive
repair to establish the adequacy of a structure, system, or component o
meet the criteria and basis stated in the safety analysis report or
construction permit or to otherwise establish the adequacy of the
structure, system or component to perform its intended safety function,
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Consumers submitted a 50.55(e) report with respect to the soil
settlement problem by its letter of September 29, 1978 (Attachment 1).
Several interim reports were subsequently submitted through November 2,
1979. Consumers' initial 50.55(e) interim report (Attachment 1) states
that the event was reportable under 10 CFR 50.55(e)1(ii1) which is the

equivalent of (3) above - a significant deficiency in construction.

Q. 10. When did you conduct your first inspection at Midland with

respect to soils?

A. An inspection was conducted on October 24-27, 1978 the
results of which are contained in NRC inspection report 50-329/78-12;
50-330/78-12 (hereafter NRC Report 78-12) dated November 17, 1973
(Attachment 2). The purpose of the inspection was to provide Region [[!
management with a preliminary evaluation of the extent of the soils
problem based on initial investigative borings, the type of foundation
material, review of construction specifications cnd license commitments,
Items 1(a) through (f) of that report provided a summary of Consumers
50.55(e) report and information Consumers provided while | was onsite,
Items 2 through 8 of that report are the results of my review and
observations made during the inspection,

1 would 1ike to bring to the attention of the board that the third
paragraph of the transmittal letter for NRC Report 78-12 and the
inspection summary results therein that indicate that no items of
noncompliance were identified are erroneous. At the time of the

inspection the identified inconsistencies (item 3) and failure to follow
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specifications requirements (item 4) did constitute noncompliances. I
intended to (and did in fact) conduct further investigations with respect
to the soils work activities and these noncompliances. The results of
tiis further investigation of each of these items described in NRC Report
78-12 are further discussed in NRC Report 78-20 and are identified as

items of noncompliances.

Q. 11. What actions did the office of Inspection and Enforcement

take subsequent to the initial inspection of October 24-27, 19787

A, We met with Consumers to discuss the October 24-27, 1978
inspection and NRC Report 78-12 on December 4, 1978 (See Attachment 3).
Members of the NRC Office of Nuclear Reactor Regulation (NRR) were also
present as a result of a transfer of lead responsbility that had been
executed on November 17, 1978, Bechtel initially addressed the items in
NRC Report 78-12., The HRC also emphasized that while attention to
remedial action is important, detemination of the exact cause is also
quite important for verifying the adequacy of the remedial action,
assessing the extent of the matter relative to other structures, and in
precluding repetition of such matters in the future.

The director of the Region [I[ Office of Inspection and Enforcement
then initiated an investigation to obtain information concerning the

[ %9
&/

circumstances of the soil settlement occurrence to determine whether
a breakdown in the quality assurance program had occurred, (2) whether

the occurrence had been reported properly and (3) whether the final
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safety analysis report which had been submitted by Consumers was con=-

sistent with the design and construction of the Midiand project.
Q. 12. Summarize your preliminary investigation findings.

A summary of the preliminary investigation findings were pre-
sented to Consumers on February 23, 1979 at tne Region 1[Il office. These
findings are documented in Attachment 4. In sumrary, the findings

related to quality assurance deficiencies, are:

* The FSAR did not cor-ectly state the type of fill material
supporting safety related structures. This is a violation of 10 CFR 350
Appendix B quality assurance criterion 111, (Design Control)

* The FSAR included conflicting values for the settlement of
the diesel generator building founded on spread footings., This is a
re ¥

violation of 10 CFR 50 Appengix B8 quality assurance criterion I[I. -
(Design Control)

* The compaction requirement for clay material was not fol-
lowed, This is a violation of 10 CFR 50 Appendix B quality assurance
¢criterion V. (Instructions, Procedures and Orawings)

* The compaction requirement for sand was not correctly
translated into the construction specifications., This is a violation of
10 CFR 50 Appendix B quality assurance criterion V. (Instructions,
Procedures and Orawings)

* Moisture control was not properly implemented. Th
violation of 10 CFR 50 Appendix B quality assurance criterion XVI
(Corrective Action)

* Soil was not protected from frost action nor removed prior
to resuning work. This is a violation of 10 CFR 50 Appendix 8 quality
assurance criterion 111, (Design Control)

* The root causes of nonconforming conditions were not ade-

quately corrected to preclude repetition. This is a violation of 10 CFR
50 Appendix B quality assurance criterion XVI, (Corrective Action)

* The settlement calculations for the diesel generator
building were based on conditions of foundation type, load intensity and
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soil compressibility other than the actual conditions. This is a
violation of 10 CFR 50 Appendix B quality assurance criterion [II.
(Design Control)

* Consumers did not adequately investigate the extent of the
soil problem after the settlement of the administration building
footings. This is a violation of 10 CFR 50 Appendix 8 quality assurance
criterion XVI. (Corrective Action)

* Program changes were not implemented to preclude erroneous
selection of the laboratory compaction standards (maximum dens®ty and
optimum moisture content) after the settlement of the administration
building footings. This is a violation of 10 CFR 50 Appendix B quality
assurance criterion XV1. (Corrective Action)

(We subsequently determined that the last two items should na*
have been listed as quality assurance deficiencies because the adminis-
tration building is not subject to quality assurance reguirements, ]

* (Concrete material was permitted to be used in lieu of fill
matarial without consideration of the effects on structures., This is a
violation of 10 CFR 50 Appendix 3 quality assurance criterion ¥,
(Instructions, Procedures and Orawings)

* Personnel directing the soils operation were not trained in -
the area of soil work, nor was a geotechnical soils engineer present

on-site as required. This is a violation of 10 CFR 50 Appendix 3 quality
assurance criterion [I. (Quality Assurance progranm)

* [nspection procedures wera relaxed from original procedural
requirements which provided insufficient hold points to ascertain back-
fill material was installed properly. This is a violation of 10 CFR 350
Appendix B quality assurance criterion X. (Inspection)

* The sampling (surveillance) plan was infrequent and inade-
quate to verify conformance. This 1s a violation of 10 CFR 50 Appendix 8
quality assurance criterion X. (Inspection)

Based on the above findings it was my conclusion and it is my
conclusicn now that:

(1) There was inadequate control and supervision of the plant fill,
(2) Corrective action regarding nonconformances was inadequate.
(3) Construction specifications and design bases were not f3llowed,

(4) Interface between design organization and construction was
inadequate,
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(5) The FSAR contained inconsistent, incorrect and unsupported
statements,

Q. 13. Did Consumers respond to these findings?

A, Yes. Subsequent to the February 23, 1979, a meeting was held
at the Region [1! office on March 5, 1979 during which Consumers
responded to the NRC investigation findings. Consumers resiponse was
documented in their submittal which was revised March 9, 1979 (Attach-

ment 5). DOuring this meeting the NRC Staff reiterated it's concern

3

expressed on December 4, 1978 for assessment of the extent of the matter {
relative to other structures, and stated that its concern was not limited
to the narrow scope of the diesel generator building but ex*ended %o
various buildings, utilities and other structures located in and on the
plant £i11, In addition, the NRC Staff expressed concern with the
implementation of Consumers quality assurance programs.
Consumers March 9, 197¢ response (Attachment 5) fafled to identify

root causes of the quality assurance deficiencies and corrective actions

to preclude repetition of these quality assurance deficiencies,

Q. 14, Di¢ the NRC transmit the detailed investigation results to

Consumers?

A, The investigation results were sent to Consumers on March 22,
197¢; the details of which are contained in NRC investigation report

50-329/78-20; 50-330,78-20, (Attachment 7). This report indicated that

the findings of the investigation continued to be under review by the NRC
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that
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In its responses to 50.54(f) Question 23, Consumers identified and
discussed the root causes for quality assurance deficiencies., As
discussed more fully below, information in the response to Question 23
supports the allegation in NRC's December 6, 1979 Order Modifying
Construction Permits (Attachment 15) that there was a breakdown in

quality assurance.

Q. 16, What action was taken with respect to enforcement?

A, On December 6, 1979 an Order Modifying Construction Permits
was issued jointly by the NRC Office of Nuclear Reactor Regulation and
the Office of Inspection and Enforcement as a result of the investigation

findings and the conclusions of the NRC Staff after reviewing responses

to the 10 CFR 50,.54(f) requests of March 21, 1979 and September 11, 1979.
One of the basas for the issuance of the December 5, 1979 Order, was the
breakdown in quality assurance with respect to sofl activities. (See
paragraph !Il of the December 6, 1979 Order).

As more fully discussed in this affidavit, the facts contained in
Part Il of the December 6, 1979 Order (including Appendix A) insofar as

they relate to quality assurance, are true.

o 374 Before discussing what actually occurred at Midland with regard

£

to the implementation of the quality assurance program in the
soils area, please state the significance of soil compaction

and the factors which affect soil compazt:on,
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A. When soil is employed as & structural or construction
material, it must have adequate engineering properties to perform it's
intended design function without excessive deformation or settlement,
Compaction of soils is an effective technique for increasing the soil
density and attaining the desired engineering properties of soil
materials such as acceptable strength, resistance to deformation and
resistance to the flow of water. Specifying the attainment of a maximum
soil density is an accepted engineering practice for measuring the
effectiveness of the compactive effort,

The density that can be achieved by compaction depends on [1) the
soil type, (?) moisture control, (3) type of compaction equipment, (4)
placerment thickness of the soil layer to be compacted, and (5) the
magnitude of the compaction effort (for example the number of passes of
the compaction equipment)., Satisfactpry performance of the soil can be
achieved provided these factors dre properly specified and controlled
during construction under an effective quality confrol and quality
assurance progran,

G. P, Tschebotarioff, author of "Foundations, Retaining & Earth

Structures", Second Edition, McGraw Hill, states in paragraph 1-8

(Special Need for Construction Quality Control) that "In foundation work
this need [for construction quality control] is much greater than in any
branch of ¢ivil engineering.... Constant attention to every detail of
construction procedures is therefore a must in all foundation work.
Above all, continuous competent on-the-site inspection is essentfal,..”
This illustrates the special character of the geotechnical field, in

comparison to other construction activities.
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[dentify the 13 quality assurance deficiencies discussed by

Consumers in its response to 50.54(f) Question 23.

A. (1)

Inconsistencies between construction specifications and

consultant reports.

(2)

Lack of formal revisions of specifications to reflect

clarification of specification requirements.

(3)

Inconsistency of design basis within the FSAR relating to

diesel genarator building fill material and settlement values.

(4)

Inconsistencies between the settlement calculations and

the original design basis of the diesel generator building.

(5)
Dank .,

e

—
LY &)
~

)

R
\ 4

\
/

Py
-

/
\

[12)
\dea)
conditions.

(13)
the plant fill

[nadequate design coordination in the design of tne duct

Insufficient conpactive effort used in backfill operation.

insufficient techninal direction in the field.

[nadequate quality control inspection of olacement of

inadequate soil mofsture testing. ,
incorrect soil test results.

Inadequate subcontractor test nrocedure.

[nadequate corrective action for repetitive nonforming

Inadequate quality assurance auditing and nonitaring of
work activities.

These itens are discussed below, seriatim.

3 19

Curmiarize Consuners and NRC discussion of inconsistencies

iden=

tified between construction specifications and consultant

reports.

(Iten 13(1))
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A. Discussion of this quality assurance deficiency is contained
in (1) NRC Report 73-20, pages 9,10,16 and 17, (2) Consuiers response to
50.54(f) Question 1 at appendix I, page 1 (1 A.1) and page 3 (9 8.1) (3)
Consumers response to 50.54(f) Question 23 at pages 23«6 and 23-7 (sub-
section 3.1) and (4) Consumers Answer to Notice of Hearing, anpendix 1(e)
and (f).

This quality assurance deficiency existed between 1973 through the
substantial reduction in construction during 1978-79 without correction.

Consultant reports were subnitted by Consumers to the !RC as PSA2
attachments. Consumers indicated that consultant reports were subject to
neing "misconstrued as commitments”. Tne Dames & Moore report, entitled
"Foundation Investigation and Prelininary Explorations for Borrow
laterials, Proposed MNuclear Power Plant", dated June 28, 1968 was
subnitted as PSAR amendnent 1 and a supbienent to this report dated,
larch 13, 1969 was later submitted as PSAR amendrment 3., This report
contained criteria relating to compaction and frost protection of the
foundation material which were disregarded during actual construction,

[n response to an HRC question Consurmers aiso submitted PSAR
amendnent 9 dated 3/20/70 which states in part, "tne design criteria for
these Class I structures will be modified to remove all natural sands
with a relative density less than 75% and to replace these sands with a
controlled backfill compacted in accordance with page 1o to the report
titled "Foundation Investigation and Preliminary Explorations for 3orrou
Material Proposed Muclear Powzar Plant, dated March 15, 1969." Since the

Danes and !Moore report was subnitted as part of the application, and was
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specifically referenced in Amendment Mlo. 9, NRC considered the designated
compaction criteria to be design comnitments by applicant.

Page 16 of the Dames and !loore report indicated the compaction
criterion for sands supporting structures to be a minimur 25% relative
density., Contrary to this, Bechtel construction specification C-210
required compaction of sand to not less than 80% relative density. In
addition, the 80% relative density criteria was also not met in numerous
cases as will be discussed in Question 20 of this testimony.

Page 13 of tne Dames and 'loore report indicated "that al! frozen
s0i1ls be reroved or recompacted prior to resunmption of operations."
sonstruction spacification C-210 (“Construct’ n for Plant Foundation and
Cooling Pond Dikes") did not address instructions for removal ar
reconpaction of frozen/thawed material upon resurption of soil work.

In addition to the above inconsistencies Dames & !Moore repbrt (page
13) states that "all fill and backfill materials should be placed at or

near optinun moisture content in nearly horizontal 1ifts approximately

six to eight inches in loose thickness". Contrary to the above, the

-

sechtel construction specification C-210, section 12.5.3 and C-21
("Specification for Structural Backfill"), Section 5.2.2 stated, “in no
case shall the uncompacted 1ift thickness exceed 12 inches."

Consumers states the root cause of tnese inconsistencies as being
that "During the preparation and early revisions of the PSAR there were
no procedural requirements or methods for documenting the deposition of
consultant recomrmendations in the PSAR", Consumers answer of notice of

nearing (appendix, allegation 1(e) and 1(f)) "admits to tnis allegation".
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The above response from Consumers supports the NRC finding that
inadequate design control measures were established to assure that
license requirements to the NRC were translated into construction
specifications. These inconsistencies violate 10 CFR 50, Appendix 8
Criterion 1I[, Design Control.

Q. 20, Summarize Consumers & NRC discussion regarding lack of formal
revisions of specifications to reflect clarifications o

8(2))

f—

specification requirsments. ([tem

&, Uiscussion of this quality assurance deficiency is contained in
(1) HRC Report 73-20, pages 9-14, (2) Consumers response %to 50.54(f)
Quession 1 at apperdix [, pages 1 (? A.2) and page 3 (% 8.2) (3) Con-
suners response to 50.54(f) question 23 at pages 23-8 and 23-9 (sub-
seztion 3.2), and (4) Consumers answer to Motice of Hearing, appendix,
allegation 2(b)(1).

This quality assurance deficiency existed from as early as June 197
tarough the substantial reduction in soils construction during 1978-79
without correction.

Bechtel specification C-210 contained conflicting requiraments in

-
)

ov

sections 13.7 and 12.4 relating to the laboratory compaction standard
be used. Bechtel interoffice memoranda, telexes and telecons were used
in an attempt to clarify the intent of specification reguirenents.
Clarifications provided through these rethods were taken by the user to
todify the specification requirenents without a design change or

specification change notice to the specification requirenent. Conse-
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quently, certain activities were not accomplished according to instruce
tions and procedures; specifically, the compaction criteria used for fill
naterial was 20,000 foot-pounds (FT-LBS) of energy rather than a
conpactive energy of 56,000 FT-LBS as specified in Bechtel construction
specification C-210, section 13.7.

Consuners states the root cause of this quality assurance deficiency
as deing "Engineering Project Instruction 4.49.1 did not address the use
of interoffice menoranda, memoranda, telexes, twx's, etc. which might be
interpreted by the user as nodifying the requirenents of the specifica-
tions." (Attachment 14).

Consumers Answer to fotice of Hearing (appendix, allegation 2(%)(1],
“admits to this allegation"”.

The above response from Consumers supports the HRC finding that
inadequate nprocedures for design control were established for the control
of specification changes affecting the desiqgn bases. The lack of formal
specification revisions violates 10 CFR 50, Appendix R, Criterion V,

Instructions, Procedures and Orawings.

Q. 21. Sumnarize Consumers and NRC discussion of inconsistencies of
design bases within the FSAR relating to diesel generator

8(3))

—

building fill material and settlement values. ([ten

A. Discussion of this quality assurance deficiency is contained in

(1) NRC Report 73-20, pages 6-8, (2) Consumers response to 50.34(f)

Juestion 1 at Appendix [, nage 2 (9 A.3) and page 4 (9 8.3), (3)

Conguners response to 50.54(f) Question 23 at pages 23-10 and 23-1!
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(subsection 3.3) and (4) Consumers Answer to Hotice of Hearing, Appendix,

This quality assurance deficiency existed from late 1977 until FSAR
revision 13 dated February 28, 1974.
Consumers response states that the FSAR submitted to the NRC

(through Amendment 17) contained certain inconsistencies:

"a. Tables 2.5-9 and 2.5-14 identify the foundations under the
diesel generator building to be cohesive fill. The actual
material specified and used was randon fill, [defined in FSAR
Tanle 2.5-21 as any material free of hurus, organic, or other
deleterious material also referred to as zone 2 material],
which includes cohesive and cohesionless material and concrete.

b. FSAR Subsection 3.8.5.5 11dicates a settlement of 1/2 inch
for shallow spread footings (such as the diesel generator
building). FSAR Table 2.5-43 [which is referenced in FSAR
section 2.5.4] indicates a settlement of the diesel generator
building of approximately 3 inches."”

Consumers response continues:

"The inconsistency between subsections 2.5.4 ard 3.3.5 with
respect to the settlement values [); inch vs., 3 inches] resulted
because the two subsections were prepared by separate
organizations (Geotechnical Services and Civil Engineering),
neither of which were aware of the rultiple display of similar
infornation in the opposite subsection. The inconsistency
between FSAR Subsection 2.5.4 and the project design drawing
(Drawing 7220-C-45) with respect to the fill material resulted
because at the time of FSAR preparation the Geotechnical
Services personnel preparing the FSAR were unaware, in this
case, of the status of the design drawing prepared by Civi)
Engineering.”

Consumers stated the root cause of these inconsistencies as being
"the control document did not orovide sufficient procedural control for
preparation and review of the FSAR." (The control docunent gstablishes

procedure for preparation and contral of Safety Analysis Reports.)
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Consumers Answer to Notice of Hearing (Appendix 1/a)), "Admits to
this allegation! that "inconsistencies were identified in the license
application and in other design basis documents".

The above response from Consumers supports the HRC finding that
inadequate design control measures were established.

These inconsistencies of design bases violates 10 CFR 50,

Appendix 3, Criterion I1I, NDesign Control.

), 22, Surmarize Consumers and NRC discussion of inconsistencies that
«<ere identified between the sattlement calculations and the
original design basis of the diesel generator building., (Iten

18(4))

&. Discussion cf'this quality assurance deficiency is :ontavngd in
(1) MRC Report 78-20, pp. 2C-1, (2) Consumers response to 50.54(F)
Juestion 1 at 4opendix [, page 2 (¥ A.4) and page 4 (9 8.4), (3)
Consumers response tc 50.54(f) Question 23 at pages 23-12 and 23-13
(subsection 3.4), and (4) Consuners Answer to llotice of Hearing,
Appendix, allegations 1(b),(c) and (d).

This quality assurance deficiency existed from March 1977 until it
was identified during an NRC investigation in 1973,

Consuniers reponse to 50.54(f) states that:

"Settlement calculations for the diesel generator building differ
from the design requiraments in the following ways:

(1) A uniform load of 3,000 psf was used rather than the 4,000
"

psf shown in Figure 2.5-47 in the FSAR.
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(2) An index of .00l was used rather than the index of .003
shown in Table 2.5«16 in the FSAR.

(3) The calculations assumed a mat foundation rather than a
spread footing foundation, which is the actual design
condition.

and that,

"The results of these erroneous calculations were included in
A W
the FSAR,

Consumers states one of the root causes of this quality ass:'rance
deficiency 1is:

"“Diesel generator building foundation design changes initiated
by Project Engineering were not coordinated with Geotechnical
Services, as required by the control docunents."
Consuner's “*nswer to hotice of Hearing (appendix, allegations 1(b),
(¢) and (d)) admits to this allegation for the diesel generator building.
‘ The above response from Consumers supports the NRC finding that
inadeglate design control neasures were established to assure proper

aesign control interfaces for the diesel generator building. These

inconsistencies violate 10 CFR 50, Appendix 3, Criterion III, Design

Control.
q. 23. Surmarize Consumers and NRC discussion of the inadaquate design

coordination in the design of the electrical duct banks of the

diesel generator building. (Item 18(3))

A. Discussinn of this quality assurance deficiency is contained in

(1) NRC Report 738-20, pages 23-24, (2) Consuners response to 50.54(f)

\

question 1 at appendix 1, page 3 (f A.5) and page 5 (f B.3), (3) Con-
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sumers response to 50.54(f) question 23, pages 14-16 (subsection 3.5),
and (4) Consumers Answer to Notice of Hearing (appendix, 2(a)).

b:C determired that lean concrete material was permitted to be used
in 1ieu of soil materials without quali¥ication as to location.
~onsequently, lean concrete material was used around the electrical duct
banks which were to pass through the foundation of the diesel generator
building. This resulted in restricting the free movement of the founda-
tion which contributed to the differential settlement of the building.

Consuners response states that,

"Four vertical duct banks were designed and constructed without

sufficient clearance to allow a relative vertical movement between

the duct bank and the building, and therefore restricted the
settlement of the diesel generator building."
and that,

"Neither electrical nor civil dr2uings show how or where to accom-

plish the transition from-the stub-up size to the underground duct

size, nor do tney show firm definition of duct size."

Consuners identified the root cause of this quality assurance
deficiency as being,

"Failure of the drawings to provide Construction with the

information necessary to prevent interference."

Consumers Answer to Notice of Hearing (appendix, 2(a)), nowever,
denies that instructions provided to field construction for substituting
lean concrete for zone 2 materia’ caused differential settlement.

Based on the HRC review if lean concrete nmaterial had not been used
around the electrical duct banks, free movement could be achieved between
the diesel generator buildirg foundation and duct banks. This lack of
free novement did contribute to the lack of uniform settlement. This was

deronstrated by the immediate vertical movement of the structure once it

was freed from the duct bank.



This failure to provide adequate procedure and instructions to
assure activities have been satisfactorily accomplished violates 10 CFR

50, Appendix B, Criterion V, Instruccion, Procedures and Drawings.

0., 24, Surmmarize Consumers and NRC discussion ~f insufficient

compactive effort used in Hackfill operation. (Iltem 13(8))

A. Discussion of this quality assurance deficiency 15 cortained in
(1) HRC Report 78-20 pages 9-14, (2) Consumers response 50.54(f) ques-
tion 1 at appendix I, page 10 (1 A.l, 3.1) and (3) Consuners response to
50.54(f) question 23, pages 23-17 and 23-18 (subsection 3.5)

This quality assurance deficiency existed from the inception of ‘he

. plant fi11 operation in 1974 through the substantial reduction in soils

constructisn in 1973-79.

Effective compactive effort depends on the size and type of com-
paztion equipment, the number of Lasses of the equiprent and the thick-
ness of the soil layer being compacted. Soil specifications and field

procedures should have required a "test fill" to demonstrate that 2
specific piece of compaction equipment with a specif‘c method (i.e.,
nunter of passes and soil layer thickness) could achieve the required
in-place density. The in-process density tests would then serve as a
continuous verification that the equipment selected and established
rathod could consistently satisfy the requirements. The practice of
qualifying compaction equipment to a specified method is an acceptadble
industry practice. The practice of qualifying equipment was not employed

. at the Mlidland site prior to placement of plant area fill activities,
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Consumers response stated that,

"There are no records available to indicate that the various types
of compaction egquinnent used for structural backfill were evaluated
or qualified to handle the specified 1ift thicknesses ana that
poropriate 1ift thicknessas ware established for each type of
eguipment,"

and that,
"Tnere were no field control documents or procedures to Jefine
requirements for the qualification of soils compacztion equipnent.
There were no control documents to govern the requiraments for
control measures pertaining to soils placement and compaction."

Consumers stated that the r~~* causes of insufficient compactive
affort usad in backfill operatic are,
(1) "The Quality Assurance Progran requirement to establish
responsidility for measures to control the placement and compaction
of 30113 and the qualification of construction equipnent was not
adequately implenmented, and
[2) "Reliance was placed on ineplace test results, or on the
evaluation of the test results, for evaluating compaction equipren’ .
Satisfactory sofl test results, or evaluations of tast resudts,
inplied that adequate compactive effort was obtained and eguipnent
capability and fi11 placement methods were not questioned.”
Consuiners also adnitted that,

"Tnese [in-place] soil test results or their avaluations were !
arrar in nunerous cases.”

incorrect sof] test results will be discussed below in Question 31

The above response from Consuriers supports the NRC finding that
inadequata procedures ere developed for the construction of the plant
area fil1l in order to assure that equipment and methods used were capable
of obtaining the requirad compaction.

The failure to estahlish adequate procedures to assure use of appro-
oriate compaction equipment violates 10 CFR 50, Appendix B, Critarion V,

Instructions, Procedures and Drawings.
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0. 25, Surriarize Consumers and 'RC discussion of insufficient

technical direction in the field. (Item 18(7))

A. Discussion of this quality assurance deficiency is contained in
(1) HURC Report 78-20, pages 24-26, (2) Consumers response to 50.54(f),
question 1 at appendix [, page 10 (9 A.2 and 8.2), (3) Consuners response
to 50.54(f) question 23, pages 23-19 and 23-20 (subsection 3.7) and (4)
Consuners Answer to llotice of Hearing, aopendix, allegation 2(b)(2).

This quality assurance deficiency existed from 1372 through the
substantial reduction in construction in 1978-79.

Consutiers rasponse to 50.54(f) stated:

"Tne Dares & Moore Report [pg. 1G] and the Civii-Structural Design

Criteria 7220-C-501, Revision 9, Section 6.1.1 state, in part,

"Filling operations shall be performed under the technical super-

vision of a qualified soils engineer...."

"Technical direction and supervision were provided by Field

Engineers and Superintendents who were ass yn>d the responsibility

for soils placement., The direction and supe:vision were not
sufficiently enployed.”

and that,

"The technical direction and supervision provided were not properly
deployed to overcome tne lack of documented instructions and pro-
cedural controls."

Consumers states the root cause of this quality assurance deficiency
as,

14-

"Reliance on test results, or the evaluations of test results, and
surveillance by quality control instead of providing sufficient
technical direction though documented instructions and procedural
controls.”

Consuners Answer to Notice of Hearing (appendix, 2(b)(2)), "Admits

to this allegation” that soil activities were not accomplished undar the
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tachnical supervision of a qualified soils engineer who would verify that
all materials would be placed and compacted in accordance with

specifications critaria.

The above rasponse from Consumers supports the NRC finding that
technical supervision by a qualified soils engineer was not provided as
required by procedures and instructions. The failure to implement pro-
cedures to assure sufficient technical direction in the field violates 12

CFR 50, Appendix 3, Criterion Y, Instructions, rrocedures and Drawings.

i R . Sumnarize Consurers and NRC discussion nf inadequate quality

contral inspection of placement of fill, (Item 13(3))

\

Discussion of this quality assurance deficiency is contained in (1)

! ¢
{ 1

ques-

—

F &N

“RC Report 73-20, pages 25-29, (2) Consumers response to 50.5
tion 1 at appendix I, page 13 (9 A.1) and page 14 (9 8.1), (3) Consuniers
response to 50.54(f) question 23, pages 23-21 and page 23-22 (subsec-
tion 3.3) and (3) Consumers Answer to fiotice of Hearing (Appendix 3)

This quality assurance deficiency existed from 1974 through the sub-

stantial reduction in construction in 1973-79,

consumers response stated that,

"Quality Control inspection of 3011s work did not identify defi-
ciencies which may have contributed to placement of fill that
appears to nhave densities in place that are lower than those
specified."

and that,
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"The inspection of soils was accomplished by "surveillance," and did
not require verificatior of the controls specified in Specifications
7220-C-210 and 7220-C-211. Soil test results, or the evaluations of
5011 test results, were used as the basis for quality verification.”

Consequently, adequate quality control verification of the soils
work was not accomplished and resulted in the work not being performed in
a.cordance with requirements to achieve the required compaction.

Consumers states two of the root causes as being,

(1) "Too ruch reliance was placed on the Quality Control
Inspector's ability, without sufficiently specific inspection

instructions," and
(2) ™"Reliance was place on soil test results, or on the evaluation
of 5011 t2s5%t results, which were in error in numerous cases.'

Consuniers Answer to Notice of Hearing (appendix,3) adnits “the
degree of ingpection or witnessing was reduced by going to a surveillance
(sampling plan)" and that "the samp}ing'(surve111ance) plan was inade-
quate in that it did not specify conditions or criterja under which there
would be increased sampling or & return to 100% inspection.”

The above responses from Consumers supports the HRT finding that
adequate quality control inspection was not provided for the verification
of soil work activities.

The inadequate quality control inspection of placement of fil]
violates 10 CFR 30, Appendix B, Criterion X, Inspection.

A PR & ¢ Surmarize Consurers and 'IRC discussion of inadequate soil

noisture testing. (Item 13(%9))



@

Consumers identifies three of the root causes of iniadequate moisture
testing as being,

(1) "Reliance was placed on the informal incorrect interpretations
of the specification relative to moisture testing.

(2) Reliance was placed on Quality Control surveillances of
m0isture testing.

(3) Reliance was placzd on the incorrect results of the density
tests, or on the incorrect evaluation of the results, to the
exclusion of the moisture test results.”

Incorrezt soil test results are discussed in response to
Juestion 283.

Consumers Answer to Notice of dearing, (appendix, 4(a)) "denies this
allegation to the extent that it is inconsistent with" a prior responsse
subnisted by Consumers. That prior response is preliminary finding 6 of

. Attachrent 5. !y reading of that prior response leads me to conclude
that the reguirements for roisture conditioning prier te compactiun ‘as
set forth in the second paragraph of this answer) was not verified in
that "prior to August 1, 1977 there were no noisture measurenents made at
the borrow area or when tne loose fill was placed prior to or during
conpaction" and after August 1, 1977 "moisture neasurements wers made at
the borrow area but were not compared to tnhe laboratory s:andards”.

Tnis failure to take adequate corrective action to assure appro-
sriate soil moisture testing violates 10 CFR 50, Appendix 3,

“riterion XVI, Corrective Action.

| 4 Summarize Consumers and MNRC discussion of incorrect sofi test

{4 \
3 LQ))

—

results. (Itenm

\
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A, Discussion of this quality assurance deficiency is contained in
(1) Consuriers response to 50.54(f) Question 1 at appendix I, page 13
(f A.3) and page 15 (9 13.3) and (2) Consumers response to 50.54(f) Ques-
tion 23, pages 23-26, 23-27 and 23-23 (subsection 3.10).

This quality assurance deficiency existed from 1975 through the
substantial reduction in construction in 1973-73.

A review of the scil test reports indicated fill density tests
contain the following types of errors: (1) incorrect soil identification,
(2) incorract selection of laboratorv standard (maximun density and
optinun noisture content) to be used for field control of in-place field
jensity tests, (3) erroneous field density test data for those tests
which indicate the soil to bde in excess of 100% saturated, a physical
inpossjbility, (4) calculation errors, ahd (5) improper clearing of
failed test results. (See Bechtel July 1373 report referenced below.)

Cased on a Bechtel report to Consunmers entitled, "Review 0Of U.S.
Testing Field & Laboratory Tests On Soils", dated July 1979
(Attachment 11), "Since nore than one half of the test results for
relative density and percent compaction fall outside the possible
theoretical comparison limits, it must be concluded that tnese results
are suspect and should not be used alone for acceptance of the plant areas
fil1". Tne Bechtel report also concludes that as a result of incorract
soil 1dentification, incorrect selection of the laboratory standard, anj
erroneous field gensity test data, "there is no rational n2ans of
deternining which test results are valid and which are not."

Consumers response to 21.54(f) requests identified the root causa of

incorrect soil test results as,
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. “Technical procedures available to control the testing were inade-
quate, and the technical direction of the testing operations did not
avoid or detect the incorrect soil test results.”

This failure to provide adequate procedure to assure correct soil

test results violates 10 CFR 50, Appendix 3, Criterion V, Instructions,

Procedures and Orawings.

e ety Sunmarize Consurmers and NRC discussion of inadequate

—

subcontractor test proceduras. (I[ten

Aalf11\)\
\J(&Ar,

A. Discussion of this quality assurance deficiency is contained in

{

(1) Consumers response to 50.54(f) Question 1, at appendix [, page 13

/A

(¢ A.4) and page 16 (§ B.4) and (2) Consuners response to 50.34(f) Jues-
‘ tion 23, pages 23-29, 23-30 and 23-31 (subsectfon 3.11).

-

This quality assurance deficiency existed from 1374 through the

o Oy

substantial reduction in construction in 1873-79.

Consurers response to 50.54(f) states that,

-

The procedures used for soils testing did not cover the fallowing
activities:

1. Developing and updating the family of proctor curves;
2. Visually selecting the proper proctor curves;

3. Developing additional proctor curves for changing materials
occurring between norrmal frequency curves; and

4, Using alternative methods of determining the proper laboratory
maxinum density where visual comparison is nct adequate.”

Consumers identifies the root cause of this quality assurance
daficiency as being,
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‘ "Adequate technical procedures for control of the testing were not
prepared.”

This failure to provide adequate procedural controls for the soil
testing activities violates 10 CFR 50, Appendix B, Criterion V, Instruc-

tions, Procedures and Drawings.

8. .30, Summarize Consumers and HRC discussion of inadeaquate corrective

f1

a.tion 7or repetitive nonconforning conditions. (iten 13(12))

4.  Discussion of this quality assurance deficiency is containe: in
(1) NRC Report 78-20 pages 17-20, (2) Consumers response to 50.53(f)
Juestion 1 at Appendix I, pages 21 (9 A.1 and 3.1) and (3) Consumers
. response t0 50.54(f) Question 23, pages 23-32 and 23-33 (subsection
3.12), and (4)'Consumers Answer to Notice of Hearing, Appendix 4(h).

This 'quality assurance deficiency existed from 1974 through the

substantial reduction in construction in 1978.79.

Consumers response states that,

"Tnere were nonconformances reported which are considered to be
repatitive, These include, but are not limited to: CPCo [Consuners]
Nonconformance Reports 0r-29, QF-52, QF-68, QF-120, QF-132, QF-147,
QF-172, QF-174, QF-199, and QF-203; CPCo Audit Findings F-77-21 and
F-77-32; and Bechtel Nonconformance Reports 421, 586, 693, and

1008 M
h full description and supporting details of each of the above non-
conformances are discussed in Attachment 5, item 8.
Consumers states that the root causes of inadequate corrective

action for these repetitive nonconforming conditions as being,
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"l. The conditions under which nonconformances are considered to be
repetitive are not adequately defined in the control documents.

2, The trending activity did not provide timely responses t9
repetitive product nonconforming conditions."”

Consumers Answer to Hotice of Hearing, anpendix 4(b) states that
the,

"Licensee admits tnat corrective action it initially took with
regard to nonconformance reports related to plant fill did not
prevent nonconfornances at a later date in the area of plant fill
construction."

Consuners raponse supports the NRC finding that inadequate
corrective aztion was taken to assure that the cause of the condition was
detarnined and corrective action taken to preclude repetition,

This “ailure to take adequate corrective dction to preciude

repetitive conditions violates 10 CFR 30, Appendix 3, Criterion XVI,

Corrective Action.

Surmarize Consumers and NRC discussion of inadequate quality

i .2
o2
P

assurance auditing and monitaring of nlant fill work

activities. ([tem 18(13))

A. Discussion of this quality assurance deficiency is contained in
(1) Consurers response to 50,.54(f) Luestion 1 at appendix [, page 21
(¢ A.2) and page 22 (7 8.2) and (2) Consurers response to 50.34(f) Ques-
tion 23, pages 23«34 and 23-35 (Subsection 3.13).

This quality assurance deficiency existed fron 1374 through the

substantial reduction in construction in 1973=79.

Consurers response states that,
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-

The Bechtel Quality Assurance Audit and Monitor Program did not
identify the problems relating to the settlement. This lack of
identification of problems by the audit progran contributed to a
conclusfon that soils operations were adequately controlled."

and that,

"In the case of soils operations, Quality Assurance auditing and
monitoring found that quality-related activities were being
performed as planned, quality verification activities (primarily
501l testing) were being performed, and the soil test results, or
their evaluation, provided evidence of compliance with the
established standards. The auditing and monitoring did not identify
the policy and procedure inadequacies.”

Consuners identiried the root cause of inadequate quality assurance
auditing and monitoring as being,

"Juality Assurance audit and nonitoring was oriented more toward
evaluating the degree of compliance with established procedures

rather than toward the assessment of policy and procedural adequacy
or toward *he assessnent of product quality.”

This failure to provide adequate quality assurance auditing and

monitoring of the plant area fill violates 10 CFR 50, Appendix 0,

Criterion XVIII, Audits.

3 R 2N Jnhat is the cause of the s011 settlement probdblen at the Midland

Plant, Units 1 and 27

Since the quality assurance progran in effect from 1974 through 1979
was ineffective in establishing and implementing sufficient quality
assurance/quality contrals to assure proper design, inspection and
control of soils work under and around safety related structures
conclude that prior to December 5, 1979 there was a breakdown in the

quality assurance program.
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. The foregoing quality assurance deficiencies resulted in the plant
area fill being insufficiently compacted. T!is failure to properly com-
pact the plant area fill was the cause of the soil settlement problem at

the Midland Plant, Units 1 and 2.
CONCLUSION

The quality assurance deficiencies related to soil construction
activities under and around safety related structures and systems arising
fron improper implementation of the quality assurance program provide
adequate bases to modify the construction permits by suspending those

s0il construction activities.

LIST OF ATTACHMENTS

le September 29, 1978: Initial 10 CFR §0.55(e) Report from Consumers
Power Co.

2.  November 17, 1978: NRC Inspection Report 78-12,
3. January 12, 1979: Sumnary of December 4, 1978 rzeting.

4, February 23, 1979: NRC Presentation of Preliminary Investigation
. Findings of the Settlement of the Diesel Generator Building.
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March 9, 1979: Consumers Discussion of NRC Inspection Facts
Resulting From NRC Investigation of the diesel generator building.
March 21, 1979: NRC 10 CFR 50.54(f) Request Regarding Plant Fill,
March 22, 1979: NRC Inspection Report 78-20.
April 9, 1979: NRC Inspection Report 79-06.
April 24, 1979: Consumers Response to 10 CFR 50.54(f), Question 1.
June 6, 1979: NRC Inspection Repert 79-10.

August 10, 1979: Bechtel Review of U.S. Testirg Co. Field &
Laboratory Tests on Soils.

October 1, 1979: NRC .nspection Report 73-19,
October 16, 1979: Summary of July 18, 1979 Meeting.
November 13, 1979: Consumers Response to 10 CFR 50.54(f)

- A

Cde

Decenber 6§, 1979: Order Modifying Construction Permits.

April 16, 1980: Consumers Answer to Notice of Hearing.

Professional Qualifications of Eugene J. Gallagher.
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DoPE ¢ 3812170/5T

ATTACHMENT 2

Docket No. 50-329°
Docket Ho. 30-330Q

Consumers Power Company
ATTM: Mz, Stephen [l. Howell
Vice President
1945 tWest Parnall Road

Jackson, HI 49201

Gentlemen:

This refers to the inspection conducted by Mr. Z. J. Gallagnher of
this office on Cctober 24-27, 1973, of activities ac the !Midland
Nuclear Plant, Units 1 and 2, authorized by NRC Construction Permics
wo. CPPR-31 and MNo. CPPR-32 and to the discussion of our findings
with Messrs, J. L. Corley aad T. C. Cooke and others of your staff
at the conclusioa of the inspection.

The enclosed copy of our inspection report idehtifies areas examined
during the inspection. Within these areas, the inspecticn comsisted
of a selective examiczation of procedures and representative records,
observations, and interviews with personnel.

Vo items of noncompliance with URC requirements were identified
during the course of this inspection.

In accordance wi h Siction 2.790 of the URC's '"Pules of rractice,”
‘are 2, Title 10, Code of Federal Regulatiouns, a copy of this
letcer and the enclosed inspection report will be placed in the
wBC's Public Document Poom, except as follows, 1If this report
contains information thiat vou or your coutractors velieve to be
sroprietary, you must apply in writing to this office, within
swenty days of vour receipt of this letter, to withhold such

{aformation from public disclosure, The application must iaclude
a full statament of the reasons for wnica the information i3 con-
sidered proprietary, and should be preparad so that propriecary
{informacion idencified in the application is contained ia an
gnclosure to tae applicacioa.

Pl
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Consumers Power Company

N AY il b
2 - NESY| l i -"g

tje will gladly discuss any questions 7ou hava concerning this

inspection.

gnclosure: IE Inspection
Reports o. 50=329/78=12
apd Ho. 50=330/73-12

cc w/encl:

Central Tiles
Reproduction Unit NRC 20b
POR

Local PDR

M81C

-y
,

Sincerely,

R, F, fleisaman, Chief
Reactor Comstruction and
tngineering Support 2ranch

2enald Callen, Michigan Public

garvice Commission
Dr. Wayne E..north
Myron !l. Cherry, Chicago
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00CKET NOS.

APPLICANT:
FACILITY:
SUBJECT:

On December &,

Consumers Power uo*pany (CPC

UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, O, C. 20566
JAN 121879

§0-329
50-330

Consumers Power Company

dland Plant, Units 1 & 2

SUMMARY (' DECEMBER 4, 1978 MEETING ON STRU

SETTLEMENTS

1978, the e NRC S&&f. met in Midland, M‘Ch'

, Bechtel Associates, and

-
v

RAL

vPSu

fn geotechnical engineering to dxsguss gxcessive settleren. of
Diesel Generator (DG) Building and pedestals, anc settl

saismic Categ
a site tour o
eacnh of these
cussions are
during the te

‘ 1. Backgrou

Pursuant £ 10 CFR 50. §5(e), CPCO not {fiad

Office of

tnat se::leren~ af the Midland 0G Buildin

pedestal

the prﬁblen

CPCO's 1
on this
report n
2. History

s

.

ory . stiruc hf“S These tecrn1;3»

chnical discussion.

nd

Ragion

f Inspection and _wfo"ceﬁen. f.Jh, on Sep
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UNITED STATES
NUCLEAR REGULATORY COMMI3SION
WASHINGTON, O, C. 20855

NCV 14 1978

LR R

Docket Nes: 50-329
§0-330

MEMORANDUM FOR: Steven A, Varga, Chief, Lxght Water
Reactors Branch No. 4, DPM

FROM: Darl Hood, Project Manager, Light Water
Reaccors Branch No. 4, DPM
SUBJECT: FORTHCOMING MEE™ING AND SITE VISIT
ON SETTLEMENT OF MIDLAND STRUCTURES

Date § Time: December 3, 1978 - 1:00 p.m,

December 4, 1978 - 9:00 a.m.
Location: Midland, Michigan

Plant bxte
Purpose: To discuss and observe

settlement of the Diesel
Generator Building and
other structures.

‘ Participants: NRC
" LT Heller

D. Gillen

D. Hood

R. Cook (Site)

A. Hafiz

Consumers Power Company
G, Keeley, et, al.

f
p @ .t 7 >
. : AL /1 Gallenhpeea™

Darl Hood, Project Manager
Light Water Reactors Branch No. 4
Division of Project Management

- Enclosure
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Scope of Investigation

The NRC Region 111 office performed an investigation toc obtain
informaticn relating to design and construction activities affecting
the Diesel Generator Building foundation and plant ares f4ill and

the activities involved in the identification and reporting of the
pettlement of the building.

The investigation consisted of 240 onsite hours by three NRC
inspectors and included examination of pertinent records and pro:e-
dures and interviews with personnel at the Midland Site, the
Consumers Power Company wffices in J.ck:on Michigan, and the Bechtel
Power Corporation cffices Lin Ann Arbor, Michigan.



. v Identification and Reporting of Diesel Cenerator Building Set:zlemen:

Inspection Facts

= Bechtel surveyors first noticed unusual sectlement on July 22,
1978, while performing routine survey measurements.

= The result of the survey with unusual settlement was routinely
transmitted to Bechtel Engineering.

= Field Project Engineer imstructed surveyors to recheck survey
and perform survey more frequently. The duilding was monitored
for about one month.

- Apparent settlement continued and when {t exceeded the values
presented in the FSAR, a nonconformance report was prepared
on August 18, 1978.

= On or about August 21, 1978, the NRC Res.lent Inspector was
informed of the settlement.

197

oo

« After an exploratcry boring prograz began on August 25,
and preliminary data indicated deficient material, CPCo
reportad the incident under 10 CFR 50.55(e).

- Formal notification was made on September 29, 1978.

‘ Conclusion ’
CPCo, nfter preliminary evaluation of the safecy implications,

notified the NRC in accordance with 10 CFR 50.55(e).

Finding

Compliance of 10 CFR 50.55(e), reportability requiresents.



3.

Review of PSAR/FTSAR Commitments

Inspection Facts

FSAR Tables 2.5-9 and 2.5-14 {dentified the type of founda:ion
material to be controlled compacted cohesive (clay) fill.

Bechtel Design Draving C-45 (class | fill material areas)
specify Zone 2 random fill as any material free of organicz
vith no restrictions on gradation.

FSAR Figure 2.5+48 (estimated ultimates settlements) indicates
the Diesel Generator Building tc be approximactely 3 inches.

FSAR Section 3.8.5.5 (structural acceptance criteria) indicates
shallow spread footing foundation settlements to be 1/2 inch

or less on compacted fill. The Diesel Cenerator Building had

a4 shallowv spread footing foundazion.

Conclusions

The FSAR did not accurately state the design basis or type of
fill material supporting class | structures.

The FSAR included conflicting values for the settlement of
the Diesel Generating Building founded on spread footing.

Finding

Itez of noncompliance with 10 CFR 50, Appendix B, Criterion III
(design control); failure to translate design basis as specified
in the license application ipto imstructions, procedures or drawings.



. 4. Effect of Ground Water on Plant Area Fill

Inspectic- Facts

= PSAR Amendment No. | and Dames and Moore report om foundation
inves.igation indicates a planned drainage system to maintain
the ground water level in the plant fill at elevation 603,

« PSAR Amendment No. 3 indicates this underdrainage system has
been eliminated and the ground water is assumed to rise
concurrently with the cooling pond to elevation 625.

« Bechtel consultant (Dr. Peck) has indicated that small changas
in moisture content of the soil will probably result {n increased
compressidbilicy.

Conclusion

It has not been fully determined wvhether the full effec:zs of sazur-
ating the fill was taken into account in the design basis.

Finding

Unresolved matter pending licensee evaluation on the effects cf
perzitting the ground vacer to rise in the plant area fill,



‘ . 1 Compact.on Requirements for Plant Area F{ll

Inspection FTacts

= PSAR Amendment No. 3 required the following compaction:

Clay = 1002 of maxizuzm density using a compactive energy of
20,000 ft-1bs (equivalent to 955 of maximum density
using AST™ 1557 Method D with 56,000 ft=1b energy).

Sand - 855 relative density.
= Bechte! Specification C-210 requirements:

Clay = 95% of maximum density using AST™ 1557 Method D (same
as PSAR)

Sand - 80’ relative density (less than PSAR)

.

= Bechtel implemented requirements:

Clay = 955 of maximum using Bechtel Modified Test Mechod using
20,000 ft-1lbs (less than that required by the PSAR and
Specification).

Sand - B0X relative density (less than PSAR required bu: met

. Specification requirement).

Conclusions

a. Bechtel translated PSAR compastion requirement for clay in
construction specification, however, failed to follow reguiresent.

b. Bechtel did not tranasiate PSAR cowpaction requireszen: for sand
to construction specificaction.

Finding

Itez of noncompliance with 10 CFR 50, Appendix B,
(procedures); failure to implement comnstruction sp
requiresents.



1

. 6. Moisture Control Reguirements for Plant Area Fill

Inspection Facts

-~ Bechtel Specification C-210 required moisture conditioning
in the borrow areas such that the moisture prior to compaction
was vithin plus or minus 22 of optimuz molsture comtent.

- CPCo and Bechtel QA identified that che moisture comntrol was
pot being implemented prior to compaction om July 22, 1%877.

- No association was made with a laboratory compaction standard
(1.e., optimun moisture-maximum density curve) prior %o
compaction,

« Froe July 22, 1977, until June 1, 197, Bechtel project engi-
pecring failed to provide adequate direction fou control of

moisture content.

Conclusion

For all practical purposes, moisture control was not implemented
prior to the settlement failure of the Diesel Generator Building.
Finding

Iten of noncompli
(corrective action

o manner.

~
. failure to take corrective action in a timely



7. Subgrade Preparation of Plant Area Fill

.mz_-_cs.i_eo_'.‘.s&z

-~ PSAR Apendment No. ) and Dames and Moore foundation investi-
gation report indicated that if the construction schadule
required foundation excavation to be left open during the
wvinter that at least 3 1/2 feet of material be excavated
before resumption of soils work or that same gmoun® of cover
aaterial remain in place to prevent softening of subgrade scils
due to frost action,

- Bechtel Specification C-210 only prohibited placement of
soils frozen surfaces dut did not include provision for frost
protection or, removal of material prior to resumption of work.

- Correspondence indicates that approximately only 2 inches of
frozen/thaved soil was removed prior to resumption of soils

work.

Conclusions

a. PSAR requirement was not translated intc the specification for
soils work to preclude placement of soil over subgrade effected

by frost action.

b. Soil was not protected froz frost actiom ner removed prior o
resuzing work.

‘ Finding

Iten of moncompliance with 10 CFR 50, Appendix B, Cr
(design control); fallure to translate requirements
or procedures.



Nonconformance Reports ldentified

Inspection Facts

= CPCo and Bechtel QA identifiad repesced monconforming conditions

in the folloving areas of soils work:

Failing compaction tests due to using incorrect saximuz lad

density.

Moisture control tolearance,
Inadequate inspection.
Violation of 1ift thickness.
Cradation tests not taken.
Cradation requirements not met.
Inadequate test frequasncy.

Foreven directing soils not familiar with specificaticn
requ.rements.

- The most frequently used emgineering disposition was to accept
"use ay 1is" with or without sound engineering basis.

woneclusion
The root of the deficiencies was not adequately correc
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