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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,



- 14 .

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 .,
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[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
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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

preclude continued degradation of the quality of a safle
activicy.

ed 2o
Ly

Fiuding

Itez of pmoncomsliance with 10 CFR 50, Appeadix B, (-
(correcti-e action); failure to take adequate correc
preclude repetition.

T

iterion XVI
tive action to



9. Settlement Calculations for Plant Area Fill

. Inspection Facts

= Bechtel settlement calculations for the Diesel Generator
Building were based on a urniform mat foundation with & uniformily
distributed load inteasity of 3000 psf.

= FSAR Section 3.8.4.1.2 (Diesel Generator Building) indicates
the foundation to be 8 spread footing type with & load intensicy
of 4000 psf with independent diese] generator pedestal.

- Borated water storage tanks are supported by a circular spread
footing. The settlement calculations were based on a unifor=
circular mat foundatiom. .

= FSAR Table 2.5-16 indicates the soil compressidilicy parameter
to be 0.003 for the soil between elevation 603 and 634. Secttle-
ment calculations assumed an index of compressidility of 0.001.

Conclusion

The estimated sectlement values for the Diesel GCenerator Building
and borated vater tanks shown in FSAR Figure 2.5-4E were based

on conditions that are at variance fto existing conditions such as
foundation type, load intensity and soil compressidilicty.

Finding

‘ Item of noncompliance with 10 CFR 50, Appendix B, Criterion III
(design control); failure tc translate design basis as specified in
the license appiization into instructions, procedures or dravings.

- 10 -



10.

-

Settlemenr »f Adsinistration Building Footings

Iospection Facts

Adminisctration Building was originally supported by Zone 2
randow fill material.

Administration building foundat‘on material was tested to the
same compaction requirements as class | fill,

Administration Building foundation macterial was placed similar
to class | fill; by hand held and motorized equipment.

" Bechtel report identifiec basic cause of adminiscration fallure

as being due to the result of repeated erroneous selection of
laboratory cowpaction standard (i.e., incorrect selection of
moisture=-density standard for soil material being compacted).

Only two borings were authorized to investigate the extent of
the deficient soil outside the Adzministration Building area.
Adzinstration failure was zhe- comsidered to be local condition.

CPCc management (Corporate Project Engineer and Manager) were
not properly informeé of the Administratien Building settledent.

Canclusions

4.

CPCo di* =~ adequately invescigate the extent of the soil
deficier. 4o the rest of the class | fill. ‘

Nc progras changes were implemented o preclude the continued
erroneous selection of the lavoratory cumpaction standarc.

Finding

Iter of noncompliance witzh 10 CFR 50, Appendix B, Cricerion xvi
(corrective action); failure to take adequate corrective action €0
{identify the exten: of the deficiency mor preclude repetition.

- 1]l =



‘ 11. Interface Between Diesel Gen:rator Building and Electrical Duct Banks

Inspection Facts

-~ Bechtel Electrical Design Drawing E-502 includes a detall to
provide separation betwean the duct banks and diesel generator
footing (i.e., styrofoaz bond breaker to permit seltlemen: of
the Diesel Generator independent of the duct banks).

-« Bechtel Construction Draving C-45 permits the use of randoz f{l!
Zone 2.

-~ Correspondence from Bechtel engineerng to field (December 27,
petmits the use of lean concrete as replacement for Zone | and
material,

1974)

= Bachtel field used concrete around electrical du.. banks under
the diesel generator footings.

Conclusion
Due to permisting the use of concrete iadiscrizivately as randoz fill

the uniforz sectlement of the Diesel Generator Building was res:tricted
in the areas of the duct banks.

Finding
Itez of noncompliance with 10 CFR 50, Appendix B, Criterion V
(procedures); failure to provide adequate .imstructions to preclude

the use of a material that would cause differential settlement.



‘ 12, Soils Placewent and Inspection Activities

Inspection Facts

Bechtel Design Criteris C-50! requires soils operations to be
performed usder technical supervision of a qualified soils
engineer to verify all materials are placed and compacted

in accurdance with crizeria.

Labor foreman were directing soil operetions relative to test
locations, tes: frequency, compuction and moisture.

Bechtel field aad QC inspectors were rarely in the areas where
soil operacions took place.

Accuracy of test locaticns were a chromic probles.

Moisture was added to the soil after compaction if moisture
test failed.

Conclusion

Personnel directing the soils cperation were not trained in the area
of soils work mor were they comsidered to be qualified soils engineers.

Findin

ltez of noncompliance with 10 CFR 50, Appendix B, Criterion b
(Quality Assurance); failure to provide training to persoanel

perforaing safecty related actuivitlies.

- 13 -



13. 1lnspection Procedures for Plant Fill

Inspection Pacts

= Bechtel Procedure C~1.02 (compacted backfill) was written as
8 replacement for Procedures C~210=4 and C=211-1.

= Procedure C-1,02 relaxed certain inspecticn point to surveil-
lance only. For example:

Inspection Procedure

Activity C-210=4 C=211-1 C-1.0z%
Matearial Free of Organics - 1 S(V)
Material Moisture Conditioned S 7 I s(V)
Material Not Frozen - I S(V)
Compacted to Density w ) S(V)
Lift Thickness Required W ) 4 S(V)
Conclusions
a. Inspection procedures for soils work were relaxed from original

procedural requirements to leaving iansufficient mandatory hold
points to ascertain backfill materials were installed to
requirements.

1

b. It was ascertained that surveillance was infrequent and inadeguate
to verify conformance.

Finéding

Itez of moncompliance with 10 CFR 50, Appendix B, Criterion X
(inspection); failure to provide adegquate inspection plans.

o Tk ¥



146, *Final Conclusions

- There was inadequate control and supervision of plant fill
material placement.

- Corrective action regarding noncomformance related to plant
£11]1 was either not taken or was inadequate.

- Certain design bases and construction specificatiocns were not
followed.

- Weaknesses exist in the interface between various components
within the construction contractor's organizacion.

-~ The FSAR contains inconsistaat, incorrect and unsupported
statements.

#Note: These are the conclusions of the RIII investigation as
of February 23, 1979. Final conclusions of NRC with respect
to the technical adequacy of the foundations is under
consideration Sy the NRC staff.
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MRC PRELIMINARY FINDIIG 2

Identificatlion and Reporting of Diesel Generator Bullding Settlezent

Discussion of !RC Inspection Facts (froam the Prellminary MNRC Report)

On July 7, 1978, Construction Survey rersonnel noted difficulty In closing
e level circuit when laying out Survey control markers for contlnued con-
struction of the dlesel generator dbullding. A survey check wes made ags
existing survey control marks in the dbullding on July 10, 1970 and a degree
of settlement was noted. On July 24, 1978 the first formal S0-day se_.L.
ment reading required by Specificetion 7220.C-T5 fo. the dlesel gererstor
pedestal was taken. Bechtel Surveyors, in processins this deta, noticed
8 larger than anticlpated settlement. The processed survey data was
transultted to Project Inglneering on July 26, 1978. The comblned re-

sults of the July 10, l‘"8 and July 2k, 1978 reedings prompted Construecticn
Survey pe'sonnel to moaltor the buiLszg settlenent (n excess of Speciflice-

tion 7220-C~T6 frequency requirements. On August 21, 1978 a Cenmstructisn
Survey check of tne elevation of the northess: anchor bolt &2 p on the

eastern diesel generator pedestal showed a settlement in the range of the
estima‘ed ultizate value in FSAR Fizure 2,543, .

A Bechtel nonconformance report was i{ssued (NCR 1k82) to dosiment “he
August 21, 1978 Construction Survey read.n,s cn the anchor Bolt, As &
result of NCR L4&2, a.L ”onstruc:;:. tivitles on the dlesel generatc
bullding, except for reinforcing steel Lnsua--a fon, was halted. On

f the settle-

August 21, 1978, CPCo sdvised the NARC Resicent Inspecter o
ment conditicn. This notification was for i(aformetion cnly.

An exploratory soll bering progrem was begun on nus st 2
evaluation :y Project Zngineering o sinary boring
September 5, 1973, indicated that ¢ ule:en* cond it !

e s
under the requirezents of 10 CFR 30.55(e
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NRC PRELIMINARY FRODIIC 3

Revie of PSAR/FSAR Commlitments

Discussicn of NRC Inspection Facts (from the Preliminary NRC Report)

¥SAR Table 2.5-9 provides compaction criteria snd zone designation doth
of which are design buses. Inadvertently omitted from this table was
the number "2" in the column used for "Zone Designation’ for the "Supgort
of Structur=s.” Also inadvertently ocitted were the words "and sand” (n
the column used to designate the "Soll Type” for the "Support cf Structures.
FSAR Table 2.5-10 provides a definiticn of Zone 2 mate-La's. These
materials were used consistent with the reccamendaticons contalned In the
Demes and Moore repert Lncluded Ln the PSAR. FSAR Table 2.5-l4 summeriz
contect stresses, estL:sted bearing capacity end factors of safety for ¢
aupporti g Solls given in the teble for eech structural unit. However,
some of these supporting solls s;ecifled in Taeble 2.5~ intentionally
not the seme as the design Pases sclls descr‘b-d (or int 5 have been
described) in Table 2.5-9. The supporting solls specifi
those used for the conservatlve :alcu-a ions given in that

<

=

S-Le ware

-
-
-

t
A .
le

o
(81

FSAR Tabls 2.5-9 was revisad to carrect the inedvertent cmissions and
Table 2.5-14 was -eviied to reflect the design bases contained In the PSAR
(as translated .nto tae ac‘ual deslgn) rether than t3 reflect the materlal

used for calculaticonal purposes.

The settlement information on spread footirg found in Section 1.8.5.5 of

the FSAR vas a carryove. of 8 preliminery estizete given in the PSAR.

The information regarding settlsament found ia Sectlion 2.8.5.5 of the FSAR

is nct epplicable to the as- bui;t configurations end conditions ¢ the

dlesel generstcor dullding and has been eliminated from the FSAR in

Revision 13, The settlerment predictions intended {or the diesel ganeratclr

bullding are found ia Figure 2.5-48 of the F3AR.

Conclusiscns

8. The FSAR accurestely states the desizn bases cr type of {lll meterial
supporting Class 1 structures except for the lnadvertent cmlssicn of
the nuzber "2" end the words "end sand” in Table 2.9.9. Regardless
of the omissicns, bcueve* the proper design btasls sas carrled
through to the detalled design.

b, The presentation of FSAR Table 2.5-14 was nov 9s clear as (%t could
have been with regari to the use of the entries 'n the 'Supporting
Soils" ¢olumn and h2s since been revised.

¢. The presentation in FSAR Subsections 3.8.5.5 wes nct as clear &3 [t
could have been %o distingulsh it from the different informsticn
presented in FSAR Flgure 2.5-48 and zas been elizinated.



NRC PRELIMINARY FLNDING &

Effect of Groundvater on Plant Area Ll

Discussion of NRC Insoectlon Facts (from the Preliminary NRC Report)

The lncrease in the plant area groundueter level alloved by eliminatisn
of the planned dralnage system was incluced In the design dases. [azes
end Moore's consideration of thls design change {: presented in thelir
a2

Al

Feport deted Msrch 15, 1969, which is included in the Micland PSAR.
Evaluations by Bechtel involving the [ncreased groundwater level are
discussed ln FSAR Sudbsectiosn 2.3.8.10 3, and the supporting settlemens

calculatlons are avalladle In the Bechte. Aan Arber office.

Dr. Peck's discussion on the effects of coanges (n molsture content on
80il refers %o his hypothesis that If sol.s benesth the dlesel generator
bullding had heen compacted too dry of op.izum (3 to &1), changes (n
molsture after placement could cause then to sett._ e significantly.

Solls placed within + 2% of oztlzum @olsmure, 8s specified, would nes
cause this effect,

Conc.usicn
§ 8 desigr bas|i was taken into

The zetureting of tha £1.1, which w 8,
tin ] nt nd bearing capecities.

lofl
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NRC PRELDMINARY FINDING &

Molsture Control Requlirements for Plant Area FLLL

Discussion of NRC Inspection Facts (frem the Prellminary IRC Repor+)

Specificaticn 7220-C-210, Sectlon 12.6.1, states Ln pert:

"Inscfar as practicabdle...materlals
vhich require moisture control, shall
be @oisture-condltioned Ln the borrow
areas.... The water content during
compactlion shall not be more than
2 percentage polnts below optimum
molsture content and shall not be
mors than 2 percentage polnts above
optimum molsture content....

...after the placement of loose pateriel
on the embankment fill, the molstures con-

tent shall be further adjusted as necessary

to bring such zateriel wltnln the zolsture

content limits required fou compactli aa."
On July 22, 1977 Bechtel QA Llden.i.fled In AR SD-LO thet the fleld 21d not
take moisture control ceasu.-me.:s prior to and during glacezent of the
baekfill, but rather relied on the molsture results taxen frem the in-place
(efter cozp etien) sci‘ density tests to control molsture.
As shown in Astachzent 1, prior %o August 1, 1977, there were no moisture
gessurezents made at the borrow ares or when the loose fill was placed
prior to cr during c¢ompaction. Molsture measurements wers zmade alter
cempacticn, as vere density tests, and the results of deth served as
the acceptance criterlia. .
From August 1, 1377, to the cessaticn of £il) operation with the cnset
of the winser 1377-1973 seeson, there was a change During this tize,
polsture measurements were made at the torrcw aree, but the messurexzents
were not compared %o laborestory standards. Again, no molsture measurae-
ments were mode when the loose f£L11 was plsced prior o or during com-
paction. Meolsture zeasurezents were pade after comzaction and %he cate
were used ln conjunction with the density tesis, she results of whlch
served as +he acceptance criterla. For tals period, the data Iroz
molsturs messursments nade sfter compactlion, in conjunction with the
correspending density tests, have bneen reviewed 2galr and thirteen
{ndlvidual molsture sessurements were found 0 be deycnd * &% of optizun,
For 1973, molsture measurenents were zade either L{n the borrow erea or
when *he laose 711l was pleced prior %o compectlica, or beth, but not
during scempacticn., These messurements were compared to ladorstory stencarcs
Also during this pericd, nol 3..:9 megsuresents wers mede after ccompactilon
and the data were used ln ccnjuncticn with she dansity tests, the results
of whizsh served as acceptance ::Lter:a. Subsequently, aclsture zessurenmants




Molsture Control Requirements for Plant Ares Fill (Cont'd)

made after compaction were revieued egaln for this period and the cases
for which the post-compaction molsture data (ndlcate measurements beyond
+ 2% of optimun have been ldentifled.

Molsture messurezentis for the three pericds are now considered nct &~
have met the intent of the sp.:iflcatlon regarding the loe~iisa and
time of the measurements. Prior to commencing fll] operations for the
1979 sesson, this requirement will be redeflned.

Conclusions

a8, Final acceptance density cri
{

eria vere clesrly specifled ¢ad were
implexzented from the incept of

-
on the project.

b. Molsture zeasurements were taken as a necessary part of the final
density tests.

¢. In-process moisture control criterla were not clearly specified ard
were not consistently laplemented. Clar!ifications and interpretations
of the specification were made wilthout speciflcation changes.



Moisture Measurements to Ald Compaction

ATTACHMENT .

Control for Final Acceptance
Loose Fill
As Proctical Prior to During
Time in the Compoction Compaction
Period Borrow Area __(1_, n (_ﬁ’féL Moisture Density
Prlior to No measurements No measurc- No measure- Measurements Test taken
August 1, tolen ments taken ments token teken (mois- (density
1977 ture controlled controlled
here) here)
Aujust 1, Measurements No measure- No measure- Heasurements Test taken
1977 to taken but not ments taken ments taken tauken (density
winter compared to controlled
of 1977~ laboratory here)
1978 standord
1978 Measurements were teken snd controlled No meesure- Measurements Tests taken
in at least one of these areas ments taken taken (density
controlled

here )
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NRC PRELIMINARY FRDIDING 7

Subgrade Protectlon of Plant Area Fill

Discussion of NRC Inspection Facts (from the Prelimlnary MNRC Repors)

For frost protection for foundaticns in netursl solls below the original
grede, the Dames and Moore report dated Marci 1S, 1509, on Page 1a re-om-

mends that (I, "...foundatlon excavetion be left open durinz the wi
at least three and one-half feet of natursl so.lL or similar cover r
in place...." (emphasis added).

ezain

These lnstructions were trensmitted in Sketzh SK-C-27.L, 'Winter Protecsion
for Foundations,” and approved and released by Project Englneering or
Noveaber 15, 1570, as en officlal design document. This docusens was
implemented . ; Project Engineering directicn contained in a cezs to
Constructicn dated November 15, 1970. The direcsion was implecented oy
the use of temporary enclosures enc/or straw cover for fresze protectl:r
8s provided by Bechtel whe: constructlon was suspended L 1979.

For freeze protection for compacted solls, Daces enl Moore report dated
Marck 15, 1987, on Psge 15 states, ...1- fi1'ing or backf'lling opers-
tions are discontinued during periods of cold weather, 1% 13 recczmendad
that ell frozen scils be removed or recompacsed sricr to the resumpticn
of operat.:ns.,” These recosmendations are incluced as follows In

Specificatica T220-2.210,
8. Section 12.5.1

an

b. Section 12.10 delinvating the requirements.for winter protecs
of exzbanrment

-
o

i
3

¢. Sectlon ll setting forth the requireze
and recompacting the fills and excavat
the winter perlods of 1970 through 137

ts for reconditioning, recoving,
ons that were left open during

o

To satisfy these requirezents, the top layer of soil was removed ur+.l

the underlying layer was determined to be agceptedble by visusl inspectisn

and/or 1a situ soll tests. The plecement of materlals was perforszed

on the ecceptladle foundation soll after recondltianing.

Conclusions

8. Instructicns to meet PSAR requirements regariing freeze protectlion
were provided %o Constructlon for natursl solls via $X-C-271 and
project sexzcrandum, end for ccmpacted fLll vis Specificesticn T222.C-2.0

b. Where solls were not protected frca frost actlicn, specifications éls
not requlre coaplete removal of the solls.



NRC PRELIMINARY FIID

Nonconformance Reports Identifled

Liscussion of NRC Inspection Facts (from

The nonconformences referenced by the NRC
2 CPCo Auwdlit Finding Reports. Additionall

dent NCR (NCR L2l) end 3 other NCRs (NCHs
cated the essence of prior CPCo NCRs.
The 13 different NCRs ere sunzerized in At

tyoe of activity
position, the use-as-{s justification, whe
included in the Bechtel QJuall
During the period from October 197~
of the activitles impacted by the 13 NCRs

impacted by the nonconformance,

ty Trend Program, and the type of nonconformenc
tober 1577, the rezetit.veness

through QOct

e 8

the Prellminary NRC Repors)

included 10 CPCo NCRs end

y, Bechtel prepared 1l (ndepen-
686, 698 end 1005) which dupli-
tachment 1 with regard to th

-

e

Zoglineering dls-

ther or not the problea was

was as follows:

Molsture control 6 cases
Compaction test L cases
Lift thickness 1 case
Soils inspection 1l case
Inspecticn planning 1l case
Structursl btackfilil
inspgectioc L case
Gradation regulrezent L cases
Test frequency 1l case
Total 19 cases (5 multlple cases)
During the period frem October L9T4 through Qcteber 1277, the repetlitliverness
of the types of nonsonfcormances assoclated with the 13 NCRs wes es follows
Missed inspection 2 cases
Failing moisture 2 cases
Incorrect test data 4 cases
Misinterpretation of
specific ’i:n 1l case
Failing tests not
identified 2 cases
Other 2 ceses
JETR-SE,
Total 13 ceses
Attachzent 2 provides a nsrrative of each NCR. I% provides more expllcls
laformation as £9 the tvoe of activity lmpacted by the ICR &ad the =yce
of noncanformance, as well as addlticnal Llaforzation frca which %o estlizate
the total nimber of indlviiual nonconformsenses covered ty esch HIR or



Nonconformance Reports Identifled (Cont'd)

subsequently determined as a result of further lnvestigation re
the NCR disposition. Finally, Attachment 2 provides a descript
part and process corrective action taken in each case.

Cetting back to Attachment 1, It is shown that all but the first of the
NCRs wvere lncluded in the Bechtal Trend Program. In 1977 structural
backfill operations vere trended and resulted in 3 of the 13 NCRs

(QF 147, 172, end 17L). The nonconformences were (n the areas of testing
wethods, test criteria, and molsture content, lthough the discrezancies
nad occurred esrller, it wes not until review of the turnover pecksges

I
that the nonconforsences were detected. Corrective acticons taxen
included:

Additlicnal survelllance of the testing laboreatory by Zechtel L

Changes in U.S. Testing Laborstory Supervislon (new Chlef ard
appointzent of Assistant Chief)

Treining session on Specificaticn T220-C-21l1 on the control of
backfill sand

Instructions to Procurement to G-1lst the pgurchase ordsr

A subsequent sudit by Bechtel CA of the U,S, Testing's SA Program found
it erfective-, controlled.,

1a 3 . 2 - i - o~
Atta:hze:: 1 also shcws each NCR disposition and (ts justilication. Of
the 13 NCRs, 9 were dispositiconed use-as-ls, Each such dispositicn weas
: i - N : Lo .

‘revieved by ’ec‘:eL Project Enginesring and professional judgements wers
based on the following factors:

Degree of verlatloa from esteblished standards

1
Impact on quality and performance
; Ll

Location of tests that falled

Anslysis with justificetlion of the variation
Each use-as-1s disposition was evalusted by CFlo to ensure that the
dispesiticning was consiztent with quallfy assurance grogresd reguirenants.
Conclusicns
8. The identificatlon of scme nencenformanzes warranting correcssilve

{ - “ . - 1 . s 1 - % . {
sction vas missed by Bechtsl and was untimely By JPCo.
i . ,

b. Except for NCR 199, the corrective action process wes Loplezented.

ons vere zade wish Justifications under a

¢. Use-as-is dlc¢
disciplined 3
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QF-29

FPART CORRICTIVE ACYION

PROCLSS CORRECTIVE ACTION -

Structural backitll matertsl vas deltveved
on I days te August aad September 1974,
Oaly 11 days had the mater tal bueen fnspected
end teeted. Of the 11, only one of the re-
ports wos tn the QC [ile.

Bechtel HOE 198 vas tatvisred. Tueaty-six
addittonal samples were taken from the siock-
plle. Bechtel Project Fagplucer tag's Mlapost-
tlon vas to uke-as-1s based ovn the resulra
of condittonal saeples. Ten of the eleven
reports were fouwnd and placed fa the Qc f1de.

A memorandem from [EFelton directing that
GC be notifted of il lncoming shipacats of
structura? backftll material vas lecued on
October 29, 1974,

qQr-32

Soll test MB-202 for plunt area f111 located
14 feect cast of 8.7 Ylac and 36 fecet novth
of A Vine at elevatfon 396.3% had a molsture
content 2.9 below optismm solsture content.

Q¥-68

qQr-120

ECR 324 written, Was evalusted and accepted
the In-place materfal with low solsture con-
tent based on a satiafactory compaction test
resule.

The compaction test MM-142 tasen In the went
plant dike had been cale ulated using the
vrong miximum laboratory dry density for
Bechtel “adificd Proctor resultlog fn o 962

compact ton vhilch Is passtog. Using the

correct minlom laboratory dey density re-
sults fn 92K compaction vhich s latllng.

1. Soll was placed Letuween manhole No 5 and
6 sbuve the sanitary scewer fa the west
plont dike In aa unoompacted 110 thick-
ness varylng between 9 and 14 taches.

2. In an ates not accesstbic to roller
cquipment, soll was placed betosen man-
hole Ho & aud Mo § above the sanltary
sewer tn the west plant dike In uncom-
pacted 1l thicknesses of 6 tuches.

\

U.S. Testing snd Bechtel Quality Control
hid esch had tratning sessions re-esphasiz-
fug the acceptence criteris fer soll teets.

A complote teview of Becheel Hodliled Proctors
and f1etd work shects wied by W 5. Teutlng vas
perforned by U.S. Teating. Three addittonal
diucrepanclen were found Jurtng this gevies.

A total of 12 fleld vests wece aficcted by the
discrepanctles. Revised rvports were submitted
for the 12 fleld gests. Fatling test MD-162
had beon eleared by pasalng test Hh-160.  None
of the 12 fleld tests were found fatling after
correct luny had been made, thercefore, a Project
Eng fsncer lug evaluation vas sol secessary.

U.S. Teating devised s systeam for checking
tests agslnat @ master proctor llet and a
manter log book.

The waterlal vas rewoved down to the required
1le thicknesses and compicted prior Lo cen-
tinvwed work te this area.

This r-ohlem vas 8 result of tnsulficlent
monitoring of the plactiang crews sad the
work uvas done fta accordance to the Note on
Petatl & oF Brouwiag C-130 Res 3 which fs In
contllce with Specificattion C-210. A traln
fug sesston wis glven to the laborer
General Yoremen and Latorer Foremca and
Praving Chonge Notlce No 3 te Draving
C-130 Rev ) corrected the conflict betueen
Poaving €3¢ Rev ) and Specificatlion
C-210. This uvhould alue be noted that

this was ‘v 8 non-(} srea.




KCR DESCRIPTION ARD SUPPro.TING DETALLS

Qualtty Comtrel Tugincers have obscrved Lhe
satetlal placed In appreximately 12 fuch
unconpacted ifts cheve reller equlpment wae
cot used to compact matetlal,

Structural backiill dultvered on Cocesbor i
1976, Becember 14, 1976 and January 11, n
vas net tested for gradatioa requiremants o
fnepected.

PART CORRFCTIVE ACTLON

FROCESS CORRECTIVE ACTION .

All clased C-210-4 Ficld Inspection Plans weve
fevicued and stmilar sltuatlons as descrthed in
GE-100 ex’nted, B hiel QU dlacusned the
preater than & tackh 1l thtchnent with both
Fictd Faplacccing and Projece Bagloncertog, It
wan fele that siece the Hifr thicksesa acver
excecded 12 fackes and that the tu-place denslcy)
teses all wer the sp ol hoed compaction Tequire-
ments, which 18 the reasca for loweriag the tife
thickoness from 12 tactes to & tnches, that the
materfal fa-place s accepiable.

Cause of the ponconfuormance wae slslinter—~
pretation of epecification requlremcats.
T+ preclude repeettioa, QO C-1.02 will be
wsed (o taspect cospacted backfill and o
tratntug/discussion sesston wae beld on
27240,

Shipacats of wtructucal backlill dellvered In
October amd hovewber 1926 were revicwed for
slatlar problesa.  KOR'e 686 and 698 were
wiltten tdonttfylog the lack of tosetug for

the dates above aud ones woted la the geview

ol Gctober and Novewmbor 1976, Peoject Foaplacer-
fug dlzposttioned the satelals use-as- Is.

HOR 693 was wittten agatnat the follovlag datesn:
Oetaber 26, Octuber 29, Naveaber 12, ot 1426,
January 11, and Lasary 120 1900, Froject
Puptacer bug's dlsposticton stated, “Teses con-
ducted ou naaples prlor to and alter the days
In addition, one
oot was conducted on Jaauary 12, 1927 and

wisaed were found acceptable.
fowd satistactory. Theretore, Peoject Laglacer
tug concurs with the Fleld taptuecr roC ommend d
dispostition to use as 2. 1t shouwld be noted
it the test tun Janwary 12, 19277 wsed the
wrong sheve stzos. This data van lrom graphlc
feterpolatlon.  HOR GHG6 was colttes apgabnnt
December 1, 1926 and Decesmhor 16, 1976 tor which
approstmately 49% tons and 5% teus vespoectively
Froject tugluvertag's dfupost-
tton, “The samples were taken on dayws Kovewmber
§ throuph Nevewsber 30, Doecowber 3-1) and Decewm-
ber 30 were found acceptable. Turtherwore, all
the mitertals were obtalned frew same source.
Therelore, tuglueecing concures with Field

worte dellvered.

Fap tncer lup's disposition to wsc-as-1a"”.

Starcing February 4, 1377 fncomiag struc~
tural backfill wae coatrolied ta sccord-
ance with the Qualtty Control Receipt
taspection Propram. ln additton, traia-
tug scaslon was held on Fobruary 10, 191}
on the contral of O-11st backitll sand to
preclude repetitlon. v attendance wered
PCTeapue, Lead Clvil Fleld bagineer
BCheek, Lead OC Civil tugluecer S
Mol tae, Bechicl A0 Faglueer

PArcihins, Soprrintendent, Civil

Mean, Fleld taglocer, Civil

Cay Coaster, rleid Englucer, Civil

Frish, BCrublch, and LAPeplon, Superinten-
dent .

1he followtng approach to control the
structusal backfilt was discusicd and
agtecd upon by atl prescat. The flest
trvek delivering Gockfill sand each day
will not be allows! ta the gate vithout
celease trom fleld recelving depatiment.
The backftll vendor has boen tustrected by
Procutcaent te haove this (st load stopped
by U.S. Testing for test samples and Recetv-
fog will Basvie that thtls requirenent la
complicd with. A Becheel crafteman vorking
In the sand stockpile area and fileld
recelving will ssscre that sampled load and

. o~

g .
4
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PART CORRECTIVE ALTION

NCR NO HCR DESCRIPTION AXD SUPPORTIXG DI TAILS
QF-147
Qr-112 1. Test Report MD-359 taken May 10, 1974

for the northeast dike statton 29 + 00
§ fect right centerline zone 1 at
clevatton 622 had selsture conteat of
2.82 bhelow wptivwem moluture content.
This test bad beea wmarked P for pass

PROCYSS CORRECTIVE ACTION

-

{Contrd)

Also, NCR QF-147 statcd that this came problea
boad recereed, T siated In Recommcnded Correc—
tive Actlon 3. This same problem of stvuctural
Lo kltll mat=r1a) Jacking gradation tests was
fdeattfted in CPFCo NUR OF 29 1ssued October 14,
1974.  The corcective actlon 1o pres lude
repetitton for this BOE was o ik andos [rom
the Project Supecintendent dirccting that
Quality Cantral be aottlied of all tncomlag
ahitpuents of ctnctaral bag REELD warertal was
fosned. Recently, Bochoel GA tdent ti ted this
saae probles fa ALK SD-6 tssued October 24,
1976. The cosrective action te preciude repatli-
tton for this QABR was to wie the tolloving
Eystem:

a. Fach day's delivery of structural backf?ll
ts stockplled scpavately.

b. On the folluwtag day the responsible Fleld
fugtncer vertites that the material wvas
tested and (s acceptable.

c. It the matertal vasn't tested, a test will
be taken at this ttwe or If the matertal (s
acceptable, to will bhe placed fu the
acceptable plle.

It 14 evideat that the cotrective actlon taken
for BCR OF-29 and (QADR 3B-6 15 sot sdequate.
Determine the wadedlylog cannefecauses and
propose further corrective act ton te preclnde
repetition,

{Contd)

all subsequent loads are dumped fa a dif-
ferent hold nile cach doy. €QC will be
porifled tn writing by U.S. Testiag of test
cesults for =ach pile. QC will notity Fleld
Recetving ff 3 hold pile te acceptable.
Yield Recelving will, fa tura, verbally
aottly supceviston and physically resove the
hold oa the scceptable pile with & release
sipned.  Supervision will fastruct the
craltowen worktag ftn the stockptle arca not
to wove hold ptles wattl they are marked
released. Whey the hold ptles are aicked
released, the cvaftamen will move thea tatse
the safn stockpile which ts appropriately
satked., Fileld Englacestng will assure
encuph waterfal (s fa the salan ctockpile to
support construction roqulsescnts. ta
addition, ECrablch of Recetviag agreed to
plve Fleld Paglacering woitten aotificatlon
that & hold pile has beea released by QC
tucludlng the dote of release aad descrip~
tlon of the release pille. )

Project bagplueering atated, “A vevieuw of the
fatled deusley tost repore HB-159 reveals that
the soil represcoted by this test tatled to
mectl the melsture content toquizremeats while
meet fog the compac tlon orfterta®, o 1s aluo
wotlced that test M- 339 subisntitetes for test

No Process Corrective Action vas determained
necessary because this problem happencd
three years hence. Also, theve problems
were In the dike section and we no longer
bad dike sectlons to be completed.

— g, —— . — . —————




NCR DESCRIPTION AYD SUFFONTING DETAILS

PART CORRILCTIVE ACTION

1. when sctually the test fatl-d.

2. Tewt Reports for the snottheast dlike
MO- 342 uhilch was taken May 23, 1974 ac
stntion 10 + UD ceatcrltac zone 2 at
clevation 622 bad 94,352 compaction.
Mid-354 caken Moy 28, 19J4 ar statiom
31 + 00 100 fect right of centecilong
* at elevarton 622 had
91,22 compact loa and ND-356 taken May
28, 1924 ac stacion 2% ¢+ 00 100 foct
right ol centes line of sand dratla zone
2 st elevatlon 627 had 92. 2% cowmpaction.
Test EP-34? Lad beea marked P ofor pass
sbien actually the test latled. Toat
- 354 and 156 had been sarked ¥ tor
£311 and accepted by four roller passes.
Four roller passca are not the acceptance
ceftevia fa this area,

KCR N0
Qr-1712 (Contd)

gand draln zons
Qr- 174

Contrary to the requlrement that rene 1
tmpervions (111 ahsuld have not less than
202 passtog the 200 sleve, tests 115 tn the
notth plant dike and Nb- 159 and HD-158 e
the wortheast dike had sell clasatticaction
rone 1 (BWP-114) whilch has $.2% pasaiag

Ho 200 sfleve. Test MB-8Y0 ta The wortheast
Jike had coll clasaiitcatlion zanc 1 (mr-139)
ohich has ). 4T passlag Ko 200 stove. It

115 wis taken Hay 28,
8 asd BB 359 were taken Hay
L HD-B IO was taken Aupust A,

should be avied et
E974; test
¥, 1974 -
1974,

PROCESS CORRECTIVE ACTION

(Contd)

m-151.  Test D307, - 286 and MD-3O08 taken
tn the wictnlty of tese HD 159 around statfoan
29 + 00 for the northeast dike have met the
denstty and molaturs Content cequlsoments.
Constderiap the test veswles in the netipghboring
ateas and the amsant of compaction achicved,

o molsture content 2.8 Lo bow the opt twas 1o
1tew of 2.0 lor test M- 359 will have fasig-
atficant cffect on the material placed. Sluce
test MD-3959 (s located avay from the Q-listed
Lackiil) aveas and ne satety related stiuclures
will be Jocated fu thia area, the test MD-359
be accepted ss ts. “dlee, the teat report nh-342
was tucorrect and has boeen tevincd Lo tadicat:
the cocrect sesult. The currect perocnt com-
pactlon Ls 92.3 tustead of 94.5. Vor HD-154 ead
M-156 the fallowiag was stared, 1t M- 354

andd MB-356 ave ladeed vest of the dike center-
Line, these testn will he ta the plane (111 area
Mo safety related stiuclore of aystua will be
tocated tu thils avea. Therelore, the four passe
of the roller can be accepted as adeanare™,

HO-115 ta 50 feet lefc wn west ot the dike
center line at statlon 3 ¢ 00, Scection T,
DPraviug C-119 and Seccton K, Dioutag €-117 are
tdent leal oa the plant stde (1. e, wesut stde)
of the (4101, Thercfore, teat W 115 ts zhoun
tn & sone 2 aves hased on elther Sectton T,
119 vt Scottoa K, Diasleg €117,

1t ts apreed that theas aee discrepan tes In

Baawtag ©

the motls test weports, vhorela the test leca-
Clom amd soll types listod to the teports are
ol aluways connistent with the dealpn deaving
dike cross-sections (.., zose 2 mater tal
Listed as matesfal wwed chere rose } watertal .
chonld have beea uwsed) . Hovever, we have
veviewed seports for adjacent tests to the

wome victutiy of test Mb-35H, 359, and &40,

No Procesa Corrective Action was deteratined
necessary because this problem happened
three yeare hence. Also, these probleme
vere in the 4ike section snd wve no longer
had dike sectlone to be completed.
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ECR KO

KCR DESCRIPTION AKD SUPPORTINC DETALLS

PART CORRECTIVE ACTION

PROCESS CORRECTIVE ACTION

Q¥-174

{(Contd)

apata we conclude that the zone 2 satertal in @

zone Y area phould be consldered an ancecaly.

Whtle 1t ts wgibely that the dikes vould be
seevptable 1t there vere cone lustve evidence
that zone 2 watevtal bhad boen widely used in
Hlew of the speciiled lspervious waterlal, 7o
(est repoits In total do aot support thts
pusitioa. The reports from adjacent . o¢ in
the victatty of Mp-358, 359, sl 445 do not
wuppos t the theorvm that a zeane 2 vatertal is
at the locations us descolbed In tle test report

Thevefore, the requeat for a Project Yaslnceriang
evaluat fon 1o “deterstne the acceptabilicy of

the dike. ..
tn recorded data 13 not apps
bel teve wadranted ta thils case. Auny Fraject
Paptoces tap cvalaat ton would be baned on the

C* based on speculation about ctvers
i bate, wor do we

e Lot pepect lulavwatfon vhilch already has
beea guost foned an ancsalows by Consuwe s the
conc lus tons would ocaly be as goud as the facts
woed as the basts of the evaluvatlos. Although
recopntziopg that documcatat ton crroars will
pulsoquent ly occur, 1o s ot tecomscnded that
each docuscat discrepancy be evaluated as though
§t were tact. Our ofltce fs =at sl led that
appropt Late gquallcy conte ol progass, lecledlag
Ceotesh surveitlance, should provide adequate
cont Bdence fn the dike construct ton and tus
accoeptabiticey.

To relterate our earlier evaluatlon, we recommeny

acceptance of test reports MD-359 and 44C, based
on the soll classiftcation as a3 zune 2 water.al,
albete ta a lecaclon other than as described In
the test report.

.-
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NCR NO

Qr-19y

ECR DESCRIPTION AND SUPFORTIRO DETAILS

PART CORRECTIVE ACTION

PROCESS CORRECTIVE ACTICN -

Pare !

Concrary to these requlrements, the follouving
tests had beon pasped usluy lacorrect testing
data. Ustog the correct (“sting Jdata, the
tests lall.

Kurth Flaat Blke

HE- 290 (sampled T-16-74) shows opt isum
molsture content 11,60
9%
vontent of 9 5%, the actusl wolsture content

It should have been
Hatug the cotsedt opt lmum motsture

13 2.2 sbove opl lmom molstare content.

HD 360 (sampled T-31-74) shows spt bee
molstute conteat as 214 It should have
beca 152, This aluco shoos we beue tab dry
densdty as 1002, Jt sheold have boea 315,10,
Hilug the cotrect optimus malastute content of
Ia 5.42
Also ustng
the correct maximam lab diy denstoy of 115.1,
the correct perceat of maxlnum deastiy 1s ﬂb.ﬁ

I5.21, the actual molsture contest

sbove optisum wolsSture content .

¥-37) (sampled B-6-74) shous opt twam molstury
da I8 0. 1t should have been 15 2.
Using the correct aptisum mofsture content

of 15.22, the actual molsture content 13 &5
ahove opt louwn molsture costont.

Content

;ill\“'.lll.l‘ “.h"l'!'!

HOR G20 (sampled 10-16-76) shous wlolues dey
1'h deastity as 94,2,
112.2. Uslug the cotrect minloum doy lab
denstty of 112,272, the correct percent of
telattive denstty 13 41,5,

It should bave heen

Pace 2

Also contrary to these requirements, the
tolloving tests had falltng resulrs and did
aot indicate belng cleared by passtiag tests
or had beeo marked passing.

Bechtel NCR 1004 vas urittes on the denslty
problems and Bochtel NCR 1005 was writiea on
the molsture content problems, NCH 1003 waa
dispositioned vse-an-16; 1004 rematos open,

!'n' B

A training escns o was held on 12-14-17 for
¥.S. Testlag persoavel. In tenjunction with
this teslutng scoston, a Lisc eof all applic-
able proctors were developed to atd the
tuspector to ohtalaleg corvect values for
densiry and moluture. 1t was felt that no
addittonal cortrective actlons be taken in the
problem with density fests HD-142 and MD-14)
ta whitch fatling rests were marked pass’og
stuce Lt occurre! onlv ta May of 1974 and
has not been a rocure 'ng problem.  Covrec-
tive action had teen taken at the last parc
of July 1910 by Bechiel QC and U.S. Testiog
to mote adequately clear fatling tests.
Thercliore, the correct ive action to preclude
repetition for not clearing fatling teste
need not be addressed.

Pare 2

Corrective actllon had been taken as of the
lazt of July 1977 by Bechtel OC and U.S.
Testing to more edequately clear falling
tests. Therefore, the corrective saceion to
preclude repetition for not clearing fall-
Ing tesis need not be sddressed.

oo
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Test No Date
1311
1328
138
1412

HOR 62) 10-

621 11-
612 1i-
683 1i-
636 22=
(331 11-

ECR SESCRIPTIOR AXD SUPFPORTIEG DITALLS

FART CORRECTIVE ACTIOUN

PROCESS CORRECTIVE ACTION

{(Contd)

Rovth Plant Dike

M 142 (sampled 5-30-74) shouws opt limus
wulstute content 8.0, acistuere coatent 10,3,
This test fatled but 1t s shoun as . assing.

M- 14 (sampled 5-30-74) shous optimum
wolsture content 13 .8, wmolsture content 11,46,

Thits fatled but

it is choun ae passing.

O W W

Hent Plant NHike

Lt has not beew cleared.

- g lr\_l Cu-f‘u‘u t !giu

Structural Mackfiil

1 227 (mawpled 10-6-75) fatled molsture

16 18.02 ot Relattive Denalry
2-76 14.8X of Relotive Densioy
3-16 75.4X of Relative Denslty
4-18 7 56.21 of Relstive Demsicy
i-16 70.92 of Relative Denstity
&-16 62.01 of Relative Denalry

Motature

Actusl  Opifimum

-by- 1 61.621 of Kelative Denstyy
0-17 18.51 121
u-1 12,11 14.22
sl-11 10.4x 1%.22

e b ——
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NCR DESCRIPTION AND SUFPORTIKG DETAILS

PARY CORRECTIVE ACTION

PROCESS CORRECTIVE ACTION -

Pace A

QCIR Ho. R-1.00-1560 for Zone &2 Floe Backfti
celersnces User's Tedat Report No. 0610 and
the acceptance critecria as:

Sleve Size X Pasning
, 30 1o
378 S0- 100
| P 1%-90
s Lo 85
200 i-15

Contrary to the atovs, Usec's Test Report Ne.
0630 references 151602 pazsing as the
acceptance critecta 350 the 172" eleve, con-
sequent Iy 94T passed the 1/27 sleve and 1t
was accepted when actually it fatled.

Pact B

QCIN No. R-1.00-2105% for Zone LA Flone
Backt i1l references Uaer’s Test Report No.
1636 and the scceptance criterlia as:

Steve Stre X Passtang

P 100
3/ 920- 100
/2" 54
yiu™ -85
209 1-15

Contis ¥ to the shuve, User's Test Report No.
126 tndlcated 81 passing the 1/2% sleve
and accepted, this shoald have tadlcated

912 passing the 1/2" sieve sod folled.

Pare ©
QUIK Ko. R-1.00 1836 for Zone &A Flue

Bocktit1) selerences Uuer's Test Report Mot
G816 and the scceptance crlterla aus

Fart A 2 B

HOR 1094 was uritten to tdentily the noacon-
forming material 4 Fare A, Project Englncer-
tng disposittoned this material “Use-As-1s".
KR 1055 was wiltten to tdentily the noncon-
forming matertal tu Pare 8. Fleld Engloacering
has dispositionsd thiz material “Reject ¥Far Q-
Uoue™. This materfal was only wsed tn Noa-Q
EIER L N

-y

art

1™

fased on response glven fa Fart A of letrer

0 1621 from J. Newgen to 6. Richardaon, 10 wvas
necessacy for Fleld tagineertag to Jautily the
more styingent requitewments and the use of this

watertal vhen 1t d1d not mect these requirements

The Justitica. loa was glven by Tteld Foglaeer-
fug as for spectifylap a 12-201 range af
agprepate passioug through a 200 steve when
apecificatton €C-210 Rev S allovws a ronpe of
7-28 was stelitly lor commerclal reasons. The
veador sabd ke had 3 supply of 12-20% wateslcl.

When this materlal aciually tuined vut to be 11X

1t was still acceptable tor wse In accordance
with our specificatton. The only crror was in
the dispostttoning NCR QF-20) by tevising the
R rather than noting 10 use-as-l1s,

Part AL B

The underlving cause of these conditions
wis Improper review of the tcst reports by
Qualtity Courrol. To preveat this coundition
from tecurring, a tralning écsston was held
vith cogalzant iodividuals fn atitendance.

Pert €

The underlytog cause of this condic‘on vas
that the Civil € Engineer fdencifled the
ditferent pradacion reguitcacnts on the
QIR and folled to bring fr to the atten~
tion of the QC Recelving Caglocer. To
preclude repetitfon, the cogatzant QC

cop bneers o hoth disciplines vere realaded
that close Interfacing le & necessliny.

4]
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NCR DESCRISTIONS AXD SUPPORTING DETAILS

PR—

Closed Gut

¥ ading No U
to Auiit
Feport
F-11-21

sotle vork stated that he would continue
backl 11 ing stuce satislactory compact lon
had been obitataed.

KCR KO 2ARY CORRECTIVE ACTION PROCESY CORRECTIVE ACTION .
qQr-203 {Contd)
Steve Size 2 Pasaleg
-y 100
B VE - 100
/2" 1530
/8" w85
1200 12-20
Contrary to the above, User's Test Report No.
0816 had 11T passiag the 200 steve and tt
vas accepled.
Closed Out Back{:1] was placed on a 11l which vas A retest was taken fn the ares snd the retest Bechtel QC tnformed the Foreman directing
Findies No 1 deteemined to be greates than 2X below passed (plant backfill test 1414). the solls work of the required molature
Lo Aud't apt tese molstute conteat (plant backftll A content limits and what te do if a fstling
Beport test Ro 1352 optilemm §3.2X, actual 12 _8X). testl occurs,
F-11-21 When quest foned, the Foroman Jdirecting the

Dut tng the audit, 1€ was diacovered that the
Foremin discetting the #otls wosk belicved
that the tegquired feequency for testiag of
fleld, density, and molstare content was 1
1000 cublc yards of 111

LEni per

Bechrel Q€ made an evaluation concerning the
frequency of testing fa the affected aves. It

vas determined that betuwcen 5-13-77 and 6-12-17,
18,200 cubic yards of random Lackftll uvas placed
Fifey-

south and cast of the TYurbilee Bullding.

Beve . tests were taken on this matcrial which

results tn an overall tese frequency of 120 cubl

yards per test. The sajoricy of this 18,200
cubic yords was placed tn a non-Q arca.

Bechtel QC informed the Foreman directing
the solls work of the correct test frequency
requirements.

-
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KCR NO

NCR DESCRIPTION AXD SUPFORTIKC DETAILS

PART CORRECTIVL ACTION

Clossd Gt
Finding %o )
to Audlt
Repsrt
F-11-32

The awlit wan performed on sofl reports North
rlang Dike M 22 (5-23-74) threugh M 514
“9-21-74), Vest Plaont Bike 0B 25 19-12-74)
theough Y 300 (9-22-7.), Stteed =y Hack(il}
SR 611 (10-7-76) throagh BMOR S0'F L7 -20-00),
Plant Accs FLIE BB 1122 (10-7-76) Cinmuph

M O1HSA (H-12-21) and gradatton teporis oy
stroctural bacbi1il matertal recetved Yebruary
G, 1927 tnrough Avgust 31, 1977 1o assure fall
fng teates have beea cleared by paasing teats;
Ccoreeet optlean salcture contents, max e
ond smlnteos dey lab deastties have boen ugsed;
the te t results verve pooperly evaluated for
amd test

SMCeprtance teports conld be located
1 . ¥

in the Qualtty Control Documcntation Vaule.
Fluding |
Cest Prant bike

H-226 and 277 (sampled 9-15-76), 270
(sampled 9-36 26), and 285 (sampled 9-17-76)

The test results vere recalculated and covrec-
ttons made. The crcore d1d not change the

@ ceptance of these tests even though they dtd
change the test resules,

PROCESS CORRECTIVE ACTION -1

Refer to NCR QF-199 for Finding Mo 1. J
1]

- -

TP By S

hove HA o toe optimum molsture content columg, i -
North Plant Bike
- 92 (rasmpled 5-23-74) shous maximes dey lab
denstey 110,60 1t should bave beea 1034,
HD-9Y (sampled $-25-14) shous maximwam dry lab N
denstey 110 6. It should have been 1034, :
M- 109 (sampled 5 28-74) shows maximam dry lal . 1
denstey ‘03 .4, 1t should have been 115,10 .
- >
M- 119 (sowpled 5-28-74) shoes maxismum doey Ind
density 127.2. 1t should fave boeen 128,0,
M- 1Y (sampled & 4-14) shows opttwam molature .
s content 1.8, It shoald have been 184, -,.
195 (nampled 6-24-74) shous opt tmum mois- 5
ture content 11,0, 1t should have been 11,6 s 3
1223 (awnpled 6-25-7T4) shous opt Laum wols- ‘
ture content 10.3. It should have beon 1106 i
| ; | ¢
i
@ -
% '

.
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XCR SO

KCR DESCRIFTION AND SUPPORTIRG DETAILS

Floding Ko 1
to Audic
Report
F-11-32

: {Contd)

PART CORRECTIVE ACTION

PROCESS CORRECTIVE ACTION

mn-224 (sampled 6-25-74) eahous optlews molc-
tute content 1.5, Qe should have bova 3.6,

ME-257 (sampled 1-11-74) ahowus opt s mols-
tute content 9. 8. Tt should have been 16 4
Tils also showe maximum dry lab density 76 8
1t should have been 127 4.

p6H-269 (sampled 7-12-74) shova maximum dry 104
density 116 .2, It shoold have bheen 116.).

NB-290 (ssspled 1-16-74) shows maximam dry

1ab denstry 125.2, 1t should have beean 128,37

tD- 318 (sampled 7-19-74) shous opt lmum mala-

tute content 13.0.

tr should have been 1300

- 336 (sampled 7-20-74)
content 20.5. 1t should

- 341 (sompled 2-25-74)
content 17.0. e shwald

M -32) (sampled B8-6-14)

shous opt laum molstur
h. ¢e been 20.0.

shows opt tmam molstury:

have been 15.5.

owd manfmaa lab dey

denstry 109 Tt ehould have been 112,90

MY 16 (samplicd 8-19 J4) stecsa opt tonue molstae
content 17.0. 1t Should Lave been L1200,

H-512 (sawpleld 8-28-74) shows maximam lob dry
dewstty 109 &, This shoald have been 109,00

Steuctural Backfill Area
MR- (Gompled 5-2577) shous sauxise dey 1)
denstty of 1093, 1t should hive been 125.).
1t also shous mintmom di- lab deastty as 90,3,
1t should have boeen 1093,

Flant Area HiL)
MB 1262 (sampled &-8-17) gives maximan dry 5§04
Jens.ty of 117.0. It s%eald have beea 112,95,

HO- 1300 (sampled 35-2-27) gives opt luwe sols-
ture content ot 1.1, It sboald have BTewc 10,

-
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KCR 20

Fltading tio 1

to Auwdic
fleport
T-11-3
Closed Out
Finding No 2
to Audit
Hepoert
F-1:i-32
Tert No Date
Hn 113%) 10
1SS 10
1191 1t
1194 it
e 3-
1)18 b
1319 3
1220 $
13z} 3
1302 b
118 8
119) 3
158 (3
1404 6
1415 3
1498 6
1509 t-
HD 4id 8-

NCR DESCRIPTION AKD SUFFORTING DETAILS

FPART CORRECYIVE ACTION

PROCESS CORRECTIVE ACTION

(Contd)

MB-1383 (scmpicd 6-2-17) gives opt bam mofs-
ture content of 13.5. It should have Leen 1)

FO-TA20 (sampled 6 B-77) glves optlace mola-
content of 9.8 It should have becn 8.6

tur s

fr shouid have bheen 132.9.

MO I52) (sawpled 6-17-72) plves saxtoum doy L
117 0. 1t sheuld have been 100,31,

denstey of

lhe followlag
did not hwlioan

tests,

ad fatflug revults and
ap clearced by passtog

Plaue Avea 111

e alao glves wanimam dry lab deastey of 127,34

Holetuy:
Camp {‘L_‘ Congact Lan Actual ‘)’ll
L 76 6).6X « ‘ve Densacty
A5 73.5% ve Bensley
* ) 26.61 ¢ Benslty
22 Y% 15.42 € Benstey
1911 18.0x 1%
-1 11.5X (&8
1-10 1.z | '8
9-17 . . 12,22 1%
2211 94.0X of *uximum Density
1-12 12,42 14
2-17 9.82 %
iy-17 1112 1Y
14-21 Y. 22 1
13 11 10.22 1k
-1 2% Iy
5-11 882 of Haxleum Deaslty 145X It
6-17 12.92 1
Korth Plunt Dike .
424 .2 20

Test reports Plan Ar-a FIL11 MD 1317-1320; North
Plant Dike MD 418; and Structwral Backfill MDR
620, 629, 612, 632, 623, 619, 700, Joi, 137,
161, 743 and 770 have been cleared by passing
‘ teste and Structural Backftll represented

"‘?‘“] by NGR B854, B6)1 and 862 vas rewoved.

Test reports Plant Avea FIIL MDD 1153, 1155,
PR9L, 1194, 1321, 1332, Lsd, 1393, 1198, 14604,

PEAES, LA9B. 1599 and Stroctueral Backfi1l MDR

2= 625, GbY, 864, 667, 6BO, 6H2, oB8, 221,

2 TV4, DV6-240 . DAL, 246, 252, Y68, D0, 183,

ax | 799, B26. B4, 84S, Bu9, 91, 922, 923,

)z 938, 940, 99) and 998 ace fo a “Non-4"
area and have been glven to CPCo Peolect

2y Managewmeat hipantzatton (Fleld) for

;,.,.\ resolutton tn letter M86FQATD.

L3 4

4

ax

Lx

T

P24

14

Refer to NCR QF-199 fo. Finding No 2.

-
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HCR KO

Fiadting He 2
to Awlit

Report
110

MR 620
2%
619
632
(S}
6é)
“us
whl
61)
L9
30
on?
(2.1
JToo
Tul
121
3 1Y
16
m
1)8
IR Y]
140
jiy
| R
1Ly
%)
6r
Ju8
110
18%
9%
are
Ha)
84S
HY4&

Test 3o Date

0
10
iy
10-
0

- e e e e e
B I

O L i I L P e e il e

NCR DESCRIPYION AND SUFPORTINC DETAILS PART CCARRECTIVE ACTION PROCESS COREZSCTIVE ACTION
{Coned)
Structural Rachitin
“9!9'\4!(‘ s
Lamp led Compact {oa Actual Opdimum
b 3-76 72.32 of Kelative Denafty A g
h2-J6 315 o HMelative Denatey
- 18 719.2% ol Relative Densfty
*u-T8 73.5% of Kelattve Denstry
'1-716 1632 wi Relattve Denstty
}\l-’b 51,02 of Retattive Donuley
b1 -re 1230 of Relatlive Dens iy
Ft-16 61.5%% of Relat fve Bonatey
b3-75 3392 of Kelative Beasity : >
P16 71 MY of Relative Dennity
R M. 0% of Melattve Beasluy
y4-16 JU.LT of Kelattve Beanity
Fad 16 17 1Y ot Relattee Soanlty a ¥
Y1 15 8L of Retative Dountty
b y-11 G 1% of Kelatlve Beasluy £
411 L0 UY el Relat tve Dowdty
-1 34 02 of Relattve Benlty S {00 e r
%17 19 9 of Relative Dencdty -
LR Y] 41.49% of Relattve Denstay
817 12 4% of Mebattve Denstty
8- T 62 ol Relative Bonalty
4-17 G, 1Y ol Kelative Bewnctty
L ¥ 11 Y of Relattve Bonstty - 3
-1 6.2 of Kelattve Boeasity ) -
Y F 54,97 of Relat tve loenslty E
-22 68 7% of Relattve Bensity .
9-17 543X ol Relaitve Boastiy
u-11 66 9L ol Helattve Bonstry
o n 65 U2 of Helattve Dottty
1 1-17 69, 4% of Relattve Beastoy
2-1 78 B of Kelative Deasity N
9-1 JO.4T of Relative Beasliy
8-11 66 .87 of Relative Denutny M
9-12 JO. 4% of Relative Deunlty N
~Y'l 1 67 .4 of KRelatgive Greanity )
- -
.
4 -
> =
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Findtng No 3

- -
i -
'
s . N . 4
Al
. ] . - B Phe e ) i W N .
. P , 5y A
14

KCR MO RCR DESCRIPYION AND SUPPORTING DETAILS PART COSRECTIVE ACTION PROCESS CORRECTIVE ACTION
Fiadlag No 2 {Contd)
to Audlt
Report Stiuctural Sackifll (Contd)
F-11-n2 Motsture ~
Teat No Date fawplet Compact ton Actunl b 1] | svam
MR H6) 5-pu-2} 26.3% of Welattve Densiny

862 5-po-21 74.0X ot Relattive Denstry

889 S-py-n 85.5X of Relattve Dunstity

914 S-ye-12 9.02 1.8 =

812 S-fa- 1} 15.71 of Relotive Denatry

925 s-yr-n 11.42 .22

913 e-p8-11 56.5% of Relative Denslty

90 6 v8-12 78 62 of Relattve Bensutty

99) 6-§y-1n 60 2T of telattvez Denslry -

998 E-15-1N 17.4Y of Relattve Denstuy

to Audit
Report
7-17-32

Botermine 1f
there are pussiog texts fa the swme area to

Cot rective Actlon Requested:

clrar these talllog tests,

Relat tve Penslty Repodts 39 and 6) wore miss-
tug trom the QU Vaule,

Open Findings
182 ¢to
Audit Report
¥F-11-32

Open Finding
3 te

Awdtt Repore
F-1i-32
(Fepent of
@W-152)

Coptes have been obrained and placed in the 4€
Document Vault.

No Proczzs Corrective Action.

Reder =+ NCR QF-199.

NCR QF-152 (the
U.S. Testing
form that hns

To preclude vepeiltion to
same defictency as thia),
developed a new geadation
check polnts that tnclude docwsent fag that

the 200 proam witertal ettt on any fodividual
8 tacl slewe

addttion,

has wot beesn exceedod,  In

a tratuluy sezsfon wvas held on

Febesascy 28, 392D

Refer to NCR OF-199.

—————— ————— e ——

Refer to NCR QF-199.

These findings have beea tdentifted on Bechtel
NCR 1006. Dispositioned "Use-Aa-1s.”

KCR QF-195 has Leen written to resalve the cor-
tective nctton attil open. Closed based on
“ae-A-1a" diaposition.

The corrective sctions te preclude recurrence

was taden in the form of training for Bechiel
twality Control personnel and tralning for
0.5, Testing peraonncl.
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Correct tve Action Requested:

(1) Ficaent these findtugs to Bechtel Froject
fuptncertog sad obtatu cagtacer lag
tatfonale from Bechiel Project Taplncer-
tng as to the accept Witity of the

miterfal thease tests ropresent.

(2) tvldently the corrective action takea in
HUR- 152 was not adequate Peteimtone the
under Ly tag Canze () and take fur ther
curtertive action to proec e tepotition,

=
= ’
t ' e .
R = - . s —— —-..-_- - =
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"HCR KO NCR DESCRIPTION AXD SUPPORTING DETAILS PART CORRECTIVE ACTICN PROCESS CORRECTIVE ACTION
Open Findling {Contd)
) to
Audit Report Project Q..-!ily Control Instruction No.
F-22-32 €C-1.0% atertal Teasting Services and
Concrete Prodocttion™ Rev. ) Sectlioan 2.2.2
Reparts, liew A states, "|‘¢‘In|- a datly
review of the sulcontractor’s jobalte
thspectton and test repurta tor u\.||.|~ll‘|'llly.‘ 3
cowpleteness, and the laboratory chict's
slgnatuwre for concrete steel, and sotls, 3
Sipn sed date oa the ncpml vertlytag the =
aeceptable statas™.
Contrary to these requirements:
Structural Backi il Base Sampled  Awovat Ret {ined -
Log Humteet
G- 2 1-13-17 140 Steve - 225.2g
0 ¥bh &--n #10 Steve - 217.1g
o4l S-11-11 210 Steve - 221 . 4p
0431 5-16-11 #10 Steve -| 260 1g o o
04351 S-13-12 PO Steve 210 .0 P
0503 g e-u2-11 2200 Steve -| 2208.0g :
0204 1-18-1) #10 Stpve | 249.5g
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NRC PRELIMINARY FINDING 9

Settlement Calculations for Plaut Ares Fill

Discussion of NRC Inspection Facts (from the Preliminary NRC Repert)

Bechtel settlemant calculetlons for the dlesel generator build ing were
besed on designs lnvolving a zat foundatlion having &n soplied soil
pressure of 3,000 psf. The foundation deslgn was subsequently changed
to spread footings with four independent generator pedestals having
applied 3oll pressures of L,000 and 1,750 psf, respectively (FSAR
Subsection 3.3.k.1). Settlement calculations were not made for the
final design condltions. Recent ccmparisons shov the settlezent
estimeted for the spreed footing foundation condltlon was a paxioum

of 8 larger than tnet for the mat foundation. F3AR Flgure 2.5-L8
displays the calculated settlements, not the design basis. The design
vasls provided in FSAR Subsection 7,8,4.1.2 and 3.8.5.1.3 was trans-

lated in detall design drewings end implemented ln the gctual construction
The borated water storsge tanks are supperted .n part by a ring type
spread foctling, but most of the loed is epplied ecross the sank botica
which Ls supported on fill (FSAR Flgure 1,8-0), Settlement calculaticns
discussed in FSAR Subsection 2.5.L.10.3 for the boratec water storsge
tanks, ccnservetively used & unifors squivalent clreoulsr zat foundet.cn
having an applied soil pressure of 2,500 psf (FSAR Figure 5sLT). The
ring type spread foot.ng zressure 13 2,500 psf and the tank-applied

-
pressure within the ring. foundation {s 2,0C0 psf. DBecaus
¢ sver mest of the foundatlion ares, this settlazent
X
-

t
pressure is 2,CC0 ps
estimate !s conservative.
Settlement calculaticns assuzed & compressibility parsteter of 0.00L
vhereas F3AR Tadle 2.5-18 glves scmpressibility paraczeter of 0.003.
In this caleulation the difference ln parsmeters would result in & zaxizum
increased settlezment of 0.3 Inch for the diesel generascr bullding For
the borated weser storage %anks the difference would be less., Diffarences
in estimated settlerents resulting frecm foundation and soll conditisnus
clted are szall and witrin the accuracy limits of the analyses.

#1+ has been discovered that some manual nolders nwad not recelved peges S2a

and S2b whicn cantaln FSAR Subsectlon 3.8.4.1.2. These pages will be
trenszitsed to all manual holders.

1 of 2

.

*



Settlement Calculations for Plant Ares FLll (Cont'd)
Conclusions

8, The dlesel generator dbullding spread footing foundation, which
constitutes the design basis, was translated {nto the detall de
However, a design change to the foundatlon was not reccgnized ¢
affect a previous settlement calculation, but this did not signifi-
cantly affect settlement estimates.

sign.
)

a

[
O
w

b. The assumptions used for the dboratad tank settlement calculat
are appropriate for the type of design utilized,

¢. The wrong compressibllity factor was used for settlement calculations
u nac a impac the resultant valu
but it nad & minor impact on the resultant values
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MRC PRELIMIMARY FRDING 1O

Settlement of Adminlstretlon Building Footings

Discussion of NRC Inspectlon Facts (from the Prellainary NRC Report)

The investigatlon of fallure under the

adminlztration bullding was

initieted in September 1977. The results of the lnvestigatlion i(n th

fallure area are summerized below:

Type of lnvestigation

Unconfined compress.on test
(11 samples)

Two borings

cempaction.
run on sample rep
these tests

The results of the lave.:
outside the fallure area

Area

o {
Tvpe of Investizaticn

Results

Very soft to medium
sciff clays

One boring sh
tc mediun sti
directly unde
end stiff to hard clay at
lowe: elevations. The other
boring was satisfactory.

owed
o -~
- -
o B
I

Percent >ompactic o%
acceptaole lizits for fowr

tests

Power block
structures tion survey data

Load tests

Yooting for
the evepcra-
tor bulliing

w
o
-
"
o
O
*
5=
o
(L2

1l of 2

Observatlions ané ccnstruc-

tea Lln September L9977 ln areas
below: i
\ Results
s
e of

-
Soils
acceptable -
] "

very stif{

P -
to hard

1
Solls
acceptable -

. o
very stift
t0 hars
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Settlement of Adminlstration Bullding Footlings (Cont'd)

Based on the above Llnvestlgatlons, the administration bullding grade besm
fallure Jas concluded to be a locsl soll fallure. A meeting was held (n
September L37T between the Chlief Soil Lab Representative, Bechtel Lead
Civil Pleld Engineer, and L=ad Civil QC Englneer %o discuss the require-
gents of the proper prector selectlion for £i11 plscement trsts, U.S,
Testing was notifled by letter of the requirezent to selec’ the proper
proctor.

CPCo site personnel acknowledged awareness of the sdministration dullding
soll failure on August 25, 1977. The CPCo Project Manager learned of the
sdministratlon bSullding grade beam protlem shortly alver its occurrence
(August 1777). The CPCo Project Englneer did not recall hearing of the
administrat!on bullding grade beam prodblem pricr %0 diesel generator tulld-
ing settlament d usslons. This was not unusual because the fleld
normally would resolve thelr own problems and reguest assistance only
when necessary.

Conclusions

a., Bechtel lnvestigated the nature of tre fallure and, on the besls of
the information avallable at the tLU determined that the fallure
was localized.

». Because nore were thought to be necessary gt the time, there were no
program changes imnlemented to precluce the sossibllity of repestec
erronecus selecticr of the laboretory compaction standards. However,
Bechtel sdvised U,5., Testing as to the ased to improve the selscilon

of ;taadurds.

2 of 2



NRC PRELIMINARY FLIDING 1l

Interface Between Diesel Generator Bullding and Electrical Duct Banks

Discussion of NRC Inspection Facts (from the Prelliminary NRC Report)

Four vertical electrical duct banks restricted settlexent of the diesel
generator dbuillding. Thls condition was caused by two ltezs., First, the
ducts banks passing through the bdbuilding fcootlings were stepped (enlarged
cross-sectlonal erea) below the openings provided ln the footlng. a

some cases thne mucmat filled the ares between the footing and the larger

duct baik, thereby providing support for the bulldlng et that lecation,

Second, the dust banks passed through the vackfill layer enc wers

Dedded in & stiff natural soll layer below.

A l-lnch separetion gep vas provided between the duct bank and the dlese

generator bullding footings to allow for differential settlement betueen

the duct tark and bullding foundeticn, The detail wes shown ln Drowings
£.1001 and C-1002. It vas nct anticipated in the design that the duct
bank would be constructed larger below the footing than at the poliat of
penetration of the footlinrg.

The deslgn regquirezents of the duct benks where they pernetrate the

foundetion and mave =he var<ical turn are shewn in Zlectrical Drawicng

£-502. These details were modifled to fazllltate constructicn without
reccgnition of the impact on the eivil design reguirements gproviding
alearence for free movement of the building foundatiun. Morsover, the °*
mudzat filled the space between the larger sectlon anc tne Foe%Ing
rawings and specificaticns permit the use of Zone 2 rendoz f£ill zaterial
4n plant ares fill. Structural ® ekfill ves placed In local excaveticns
tn wecordance with Specifiszetion T220-C-2lL. Leen concrete was used to
replace structural backfill In confined areas e&s permitted by Specifice-
tien 7220-C-211, Section §.1.3 which states, "In sbsence of structural
vackflll materials desaribed adove...leen concrete, as speclified in

Specification 7220-C-230 nay Ve used." Use of lesn cencrete [n re-

stricted aress is & normal constructlion precilce end was consrelled by

the fleld engineer's approval after inspestion of subgrede. Corresgon-
dence (2IBC-53C dated Deceabder 27, 137L) eddresses the use cf lean
concrets as an scceptable replacement for Zone 1 and 2 zmaterials onliy

in areas of the dilke disturbed due %0 srenches or temporary exscavations,

Conslusions

a. Thes diessl generstor dullding cetslement was restrlcted oy tne enlar
ment of the electrical duct Dands or by 4he specifled gllovwable use
lean concrete to replace structural tacxkfLill in confinel areas. can
crete bacxfill was not ulsc {rdlseriminately.

b. There was & leck of desizn tpterface betwean the elect:i:al‘sn: clv
drawings Ln that the electrizal drauing ¢Lid not recegnalze Ine e:fe:
of the eniargezent of the duct panks uscn the ciwil drawing 2es.gt
vhich astempted %o provicde free ralatlve movement.

P
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Soils Placement and Inspection Activities (Cont'd)

One cose was reported in which moisture was added to ¢lay in a nen-Q
grea without reworking. Review {ndicetes this was an Lsolated case.
when molsture was added to the soll for purpose of compactlon, the soll
vas reconditloned Ln sccordance with Specification 7220-C-210.

Conclus.ons
a. There ls ilnsufficlent data from which to draw a conclusion

8
whether or not quallfled personnel were directing the i1l p
ment activity.

w

Pe
[L]
0 «r

® O

%. The measurements assoclated with the density tests were zace by
qualified U.,5. Testing p

) ersonnel.
e. Solls englneers were not on site full-time after L37L to verify
placezent and comgpaction 83 indlested in Specificetion C-501
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NRC PRELIMINARY FDOING 13

Inspection Procedures For Plunt Fill

Discussion of NRC Inspectilicn Facts (frem the Preliminary NRC Reports)

During the summer 1976 the Bechtel 3C Progras underwent a format change
from Pield Inspection Plans (FIPs) tr Quality Centrol Instructions (QCIs)
end Inspecticn Records (IRs). At tha: time an analysis of FIPs C-210 and
C-2l1l and QCI C-1.02 indicated that no adverse trends were apparent [(n
the solls work. This {ndicated that 8 change was justifled to 8 survell-
lance mode from the lnitial inspect and witness mcde which had been used
from the dbeginnlng of ccnstruction. The modes ere defined in Section
3.3.3 of 7220 S7/PSP 6.1, us follous:

Inspect (I) - Visual examinaticn or measuresent %o
verify the conforzance of an item or censtruction
work operation to predeter=ined gquelity requirements.

Witness (W) - To watch over, observe or visually
exapine a specific work operaticn, examination or
test which (s perfor=ed by others.

Surveillance (S5) - To progressively monitor by rendomly
witnessing and Insgection, ltezs and work operaticns
before, during or after (n-process construction. This
inspection actlvity reguires that the {CZ physlically
verify the work operations described in the Quallity
Control Instructions to sssure they ere performed in
accordahce with inspecticn criteria requirezents.
These verifications shall be perfcormed as often apd for
as long & time periecd as ls necessary to effectively
monitor the designated Activity/Task.
The desizn document charecteristlics sublect to {C, whether oy the I, W,
or S moce, remalned the same for ell plans. They included:

&, Material free of orgenic
b. Materlal molsture conditioned
¢, Materlal not frozen

d. Materlal compacted to density

e, Lift thickness regulired

f. Work area 2lear of trash, debris, and unsuitable materlial

8. Backfill material not pleced uprin frozen surfaces

h. Backflll materlel conformance tO drawing regulrezents
Inspections, w.tnesses and survelllences regulred by these plans ware

2 - v .

performed as evidenced by lnspection, nonconformance, and discrepsacy

reports.
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Inspection Procedures For Plant Fill (Comt'd)

Concluvicns

8. Neither the characteristics sudject to inspection or witnessing nor
the type of Linspectlion or witnessing were changed; the degree of
inspection or witnessing was reduced by golng to a survelllance
(sempling) plsn.

b. The decision to change to sampling inspection (s questicnable, in
retrospect, recognizing that the bulk of the prior successful
experience related to Canonie's activity end thet & change wis bdbeling
made to have the activity perforzed by 3Bechtel

c. The sazpling (surveillance) plan wes ilnadequate Ln that 1t 4id not
specifly conditions or criteria under which there would be lncreesed
sampling or & return to 100% inspection.



NRC FINAL CONCLUSIONS

1k, Discussion of the NRC Final Conclusions (from the Preliminary NRC Repert)

It is our position that final conclusions of a zeneral nature are
inappropriate because their all enccmpassing nature renders them
subject to interpretation beyond that which is supported hy the inspecsis

facts, Specific conclusions are appropriate and we have included our
epecific conclusions in the preceding pages.

-
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Dozkct Nos: 50-329
50-330

Fr. S, H. Howeld
Yica Presfdent

Censumars Powar Compiny
212 Uest lifchigin Avcnue
Jeckson, lifchfgan 49201

Dear Br. Houoll:

URITCD CTATES
IHUCLEAR REGULATORY COMIAILSION
V/ASHINGTON, O, C 20058

fZAR 21 1979

SUBJECT: 10 CFR 50.54 REQUEST REGARDING PLANT FILL

ATTACHMENT 6

111 Office in Glen ENlyn, 1111nots, the circumstances assocfeted with
suttle.~nt of tha diesel gcncritor building at the Kidland fecility wore
discussed. This diccussion was part of the fnvestigation being conducted
by Region I1f. Representetives of the staff fiom hesdquarters cttended

The staff statcd that {ts concern fs
not 1{uited to the narrow scope of the settleuwnt of the diesel ganerator
buflding but extends to the varfous buildings, utilfties and other structures

the m-cting on Merch 5, 1979,

located in and on the plant area fill,

concern with your quality assurance program.

In additfon, the staff cxpressed

Under the authority of Sectfon 182 of the Atomfc Energy Act of 1954, as
amanded, and Section 50.54(f) of 10 CFR Part 50, additional information is
requested regarding the adequacy of the f111 and your quality essurince
program for the Hidlend site in order for the Commission to determine

vhcther enforcems

vocat{on should be taken,

i
At the ¢._ctings on Fcbruary 23, 1979, and March 5, 1979 at the ARC Rcgfon

nt action such as license modification, suspension or ree
Accordingly, please submit complete and adequate

responses to the enclosed requests within thirty days after receipt of this |
letter. Your responses should be submittad by cover Tetter signed under |

oath or affirmation,
srait the results of future activities, an fnterim reply should be
vithin thirty days addressing the cdoguecy of that totivity to prov

In those cases 1n vhich a comlete response rust

?hcn
de the

\
basis for a suitzble reply, cnd the assosfated schedules for that ectivity ;
\

end roplye



Hre So He Howell o .
Ccnsurars Pazar Coapany VAR 21 873

Should you desire clarifications or other discussions of the enclosed
rcquests, please contect our Division of Projcct Managament,

Sincerely,

W2 fL Ao

Hareld R. Dcnton, Dircctor
Office of Nuclear Recctor Regulation

Enclosure:
R/ qucets for Aciftional
'aforcistion

ec: S¢2 naxt pog?



Consucars Powcr Canpany

ecs!:
tichagl 1. Miller, Esq.
lsham, Linsoln & Becale
Suite 4203

One First Hetione) Plaza
Chicago, 1111nols 60670

Judd L. Becon, Esq.
Consumars Poucr Company
212 Yest Kichiczn Avcnue
Jeekeea, Hiichigen 49201

Mr. Peul A, Perry
Secretiry

Consurzrs Po.er Compeny
212 W, Hichigan Avcnue
Jeckson, Michfgzn 49201

l'yron M, Cherry, Esq.
Ona IEH Plaza
Chicego, [111nots €0611

tiery Sinclair
5711 Susmarset Orive
hidlend, bifchi an 48840

Frenk J, Kelley, E£q.

Attorncy General

stete of Michigen Enviiennintal
Protection Divisfon

720 Law Building

Lansing, Michigin 48913

Mr. ¥ondell Marshall

Route 10
Midlend, Kichigan 48640

Grant J. Merritt, Esq.

Thompson, “ielsen, Xlaverkamp & James
4444 (DS Center

80 South Eighth Street

Hinnacpolis, Kinncsota 65402

e 1 ——

AR 21 79
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1.

2.

3.

ERCLOSURE
Reguests for Additfonal Information

Regarding Plant Backfill Sattlemant

Your quality cssurance (QA) program, vhich falls under the provisiens
of 10 CFR 50, Appcndix B, was ¢cppliceble to the tcchnical {nforsztion
thet vint Into the PSAR ind FS/AR and the dcsfgn end construction of
the diucel g.ncrator building. In our view, the unucual settlemant
problem at the site points to an apparent lack of irplemintaticn of
certein QA progrem rcquiremants. Therefore, provide the following:

(a) Identify those quality assurance deficiencies that corn’.ributed ta
this problem, the possfbilities of thcse deficiencics 2ing of @
ganerfc nature end affccting other arcas of the fecilily, and
duscribe the correcctive actions you have taken to preclud2 thise
deficicncias from heppening in the future;

(b) that assurance cxists that the epparent areas of ccutradictions
in the PS/R and FL/R as described by [EE during the r.ictings of
" Fedruzry 23, and Murch 5, 1979, do not exist in othcr ccctfons
of the PSAR and FSAR dcaling with matters other then 1117

(e) Investigate other cctivities not associated with the fil], but fme
portant to safety for other systems, cciponents, and structurcs of
the Midland facility, to determine if qualfty assurence deffcicncies
erist in view of the zpparent breakdoun of certain quality assurence
controls; fdentify those ftems 1nvestigated and the rcsults of your
investigztion; -

(d) Considaring the results of your 1nvest1?ation fn item (c) chave,
describe your posftfon as to the overall effectivencss of your QA
program for the design and construction of the Hidlend plant.

Biscuss the considuration gfven to, and estimate the cost of, grouting
¢ny natural lacustrine deposits (sends) upon which safety refaned
ctructures are foundcd,

During the macting on March 5§, 1979, you stated that on August 21, 1978,
conctructfon survey data indicated a settlemant approeching the naxfmum
value gfven 1n FSAR Figure 2,5-48, However, your response to staff
request 3562.12 by FSAR Revision 18 states, “In July 1978, the settlcrant
of the diesel gancrator building excecded the antfcipatcd values shown

{n FSAR Figure 2.5-48.% Clarify this apperent fnconsfstency.
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5.

6.

7,

ol s

Specify and Justify the acceptance criterfa vhich you will use to jud
the «zceptebility of the f111, structures and utilities upen c0nc13§f§§
of the prclczd progrem. Compare these criterfa with thet to rliich tha
aterial wes to have been compacted b{ the original rcquirc-inte sef
forth in the PSAR, The response should consfder all arces where prelocds
fng 1s cfthcr planned or in progress (1.e., diesel gencrator building,
borated watcr storige tanks, diesel fuel ofl storage tanks, Unit 1 tringe
forv.or, condcncate storage tanks, and othcrs sti11 under cvcluation),
Doseriba liog conformznce to these criteria will result 1n 2ssurance that
unceecpteble recidual scttlecants cen not rcasonably be expeccted to occur
over the 11fe of the plent, For cech such arca, state the cxtent of
residual scttlcmunt which will be parmittcd and the basis for each linit,

To et oxtent vi11 zdditfonal borings and mzasuremants be taken after
conpletien of prelocding grograms to ascartain that the material has been
coonzcted to the original requiremints set forth in the PSAR?

You propose to f111 the borated vater storage tinks &nd maasure the
reculting structure scttlcemants,

(a) On viiit besis do you conelude a surcharga no greatcr than the tank
loadfng ui11 achicve compaction to the cxtont fntcndcd by the
eriteria statcd fn the PSAR? 1'hat dssurénce is providcd by the
technique that resfdual settlemznt for the 11fe of the plant will
nat be crecssiva?

(b) A similer proccdure is proposed for othcr tinks, including the
diesel fuel oil storzge tanks, ond should &l1so ba cddresscd.

(¢) The borzted water storage tanks have not yet bcca censtructed énd
are to be located upon questionable plant 111 of varying quality.
Provide justification why these safoty related tanks chould ba cone
structed prior to assuring the foundatfon matertal !s suitable for

* supporting these tznks for the 11f¢ of the plant, For example,
can the tanks be rcmaved with ragsonehle effort without significent

fap2ct?

Describe 1n detaf) how you will datermine the adequacy of the electrical
duct banks 1n view of the previous loading caused by contact of the dicsel
ancrator building foundation wmith these banks. Describe corractive
m-csures which may be taken in the event of unacccptedle rcsults,

that tolercnce is €1aced upon the alignment of the dicsel gzncrators end
ypon what 1s this 1imit based? HoOw’ will the prosent diffcrential scttle=
mont of the dfesel gznerator pedestals be corrected? Discuss the cxtent



9.

10.

n.

12,

.3.

and rate of rocfdual settlement of the dfesel goncrator podostals
predicted ovor the 11fe of the plant, In view of the varfebilfty of
the foundaticn material indfcated by Bechtel's Interim Rcport 4

to KCAR 24 vhich was forwarded by your letter of February 23, 1979,
how cen long term differentfal settlemant be predicted with sufffcicnt
confidance to assure relfadble startup and operation of the dfesel
g:noretors vhen necdcd? that surveillance program (end inspcction
frcjuancy) for tha pedestals do you intend to conduct to cosure
detection of misalignmant before these 1imits can be reachcd? Vhat
corrcctive cction, and the basfs therefor, do you propose if these
1{r.4ts chould ba approiched?

Bascd on the information provided in your Interim Rcport Kumder 4, it
uppcars that the tests perform:d on the exploratory borings indicste sofl
properties that do not m2et the origfnal compection critaria set forth
{n the P.AR and specification for soils vork., Provide assurance t'at
the soil undur other Class I structures not accessible to cxploratiry
boring muots tha control compactfon rquirtiznts.

Yeu have statcd that the fil1 {s scttling under {ts oun weight. that
cseurance 18 -orovided that the f111 has not end will agt scttle locally
undor structures Vith rigid mat foundations, such as portions of the
tuxiliary butlding or cervice viter punp structure?

In view of the varfations Indicated by prescnt borings, rhet essurince
exfcts that vertical borings tiken adjecent Lo stiucturus are cuffictently
representetive of fi11 cendftions under the strudtura?

Dozum:nt the condition of soils under all safety releted structurcs ¢nd
vtilities founded on plant area fil1 or natural lacustrine deposits,

Based on tha results of investigations, compare the properties and pire
formance of existing foundation materfals under all expected loading cone
ditions with those which would have been attained using the criterfa
stated 1n the PSAR., If the foundation materials are found to be dcficient,
discuss magcures that will be teken to upgrade them to criteria steted in

tha PSAR.
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4.

15,

16.

17.

18.

o«

How has the lack of compaction and the fncrease in sofl compressibility
affectcd sofl-structure interaction during sefsmic loeding end thomefore
tha sciscic reiponse spectra used in deosign?

For all scismic Category I structures (fnsluding, but not liuited to

the diesecl ganerator building) vhick are ldcated on fi11, provide

the rcsults of ar evaluation showing which structure you predict oay
crperience scttlemants in excess of that originally fntcnded, and
provide an cvaluation of the adility of these structurcs to withctend the
frnarceccd differentfal scttlemant., For the diesdl ¢2ncrator buildin
erd/or cny scisnic Category I structure viich exhib?ts ¢recking, cva?ucto
the effects of the existing and/or anticipeted criecks on the perfomaznce
of the intcnded function of these dbuildings. “"he calculated stresses

for scismic Cetcgory 1 structures at critical locgtions should be
tebuleted ¢nd ceiparcd to that of 2llocble stresscs as stoted in

the c¢pprapricte ACI Codes.,

For ¢11 scfesunde Catagory [ structures vhich are partially located on

f111 and pcrtially located on glactal till or original sofls, provide

a d.tafled cvaluation of the ability of those stiucturcs to vithstend the
gifferential scttlemant. The possibility of not having a contect surfice
botuean the stricturcs and the fill, due to scttlem:nt occuring prior to
or ¢uring a sciumic cvent, should be considcrcd over the Tife of the plent,

Since the plont crea fi11 1s apparcntly scttlfing under {ts oun wcight
vhet cscurcnce exists that the f111 has not and will not cettle Tocz\fy
undcr piping 1n the f111, resulting in Tack of contfnuous support cnd
ccusing adaitional stress not accounted for fn design?

ldzntify and docum:nt the current condition of ali sefsmic Category |
pipin? founded in the plant area 111, Include al! piping founded in
the plant crea fi11 vhe e failure could cdverscly impact sefety related
structures, foundatfions and/or cquipmint. Also, discuss how Code -
allowehle conditions will de assurcd tlroughout plant life, [f any
essential piping has now or should latcr epprosch Code - allo.eble
stress critcria, or cannot be determined, vhat m2asures will you take
to allcviata thesa conditions?

For efsrdc Category ! piping and all pipfng \:hose faflure could
cdv ..y impact safety-related struc’ures and/or systems, vhether
buried ar not, descride what evaluations you plan to conduct to assure
that such piping can withstind the fncreased differcntfal scttlerant
gatreen buildfngs, within the sam2 butlding, or within the piping
gysten ftsclf without excecding Code - allo.chble stross critcria,

Tha potential influcnce due to diffcrential saismic cnchor mavexant
ehould 2lso be considered. Discuss 1hat plins you have to escire
cediicnce with Code - alloucdle stress criteria througiiout the 1ife

oy tha plent.
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The piping in fi1l under and 1n the vicinity of the diesel gcnzrator
building could have deformations fnduced efther prior to or during
the orclesd progrem, What 1s the present status of any defermition
in tha (403c3 and vhat ultimate deformations are prcdicted, [f ¢ny
dcfomaztions cre or will bz excessive, what actfons are being or will
b2 tcken to correct the condition?

Provide assurence that the stross Tevels of all componcnts (e.g., pu)s,
vclves, vesssels, supports) cssecfcted with scisgife Cetegory 1 piping
cystesis that have boenm or w411 be cxpostd to fucreescd ccttleriat will
k2 within their code-allovehle stress Timits. Also, provide ¢ssurince
thet deformations of active pumps end valves 1nsta1fcd fn cuch systens
il ?a Lept vithin limits for vhich cerponunt oparchility has deen
cotebliiched,

Yeur letter of Decemaer 21, 1978, on the scttlemant of the dicsel gincritor
foundztions and building cdvised us that the use of a prelozd to dcnsify
the cxisting 7111 material in place had becn selected as the major core
rective cction plan. Bechtai's Intcrim Rcport 3 to HCAR 24 forvarded

by your lctter of January 5, 1979, {fdontiffcs six alternative plens for
corrcetive cetion, from “iich your sofl consultunts have advised t'at

only tio suitcble optiors exist at that time (i.e., the preload option or
tha option to remove and replace the building and fill material), We
require the following cdditional informatfon regarding the basis for
cclection of thoese thio cptions:

(a) Provide a cost ccuparison of tha tio options. Include, by major
fteas, en estimate of the cost of replacing cach safety related
structure and utility (e.g., pfping, cebles, ete.) loceted on or
fn the questioncble plant arca Till.

In the cvent the prelocd optien chould fail to provide zcceptedble
results, what cdditional costs will have cecurred vhich would not
other:ise heve rcsulted had the remaval and replacem:znt optfon beon
selectcd originally? Upon vhat 1tems vould these cdditional costs

have bcan cxpended?

that savings will have occurred if the preload option providas
acceptabie rosults, compared to selection of the rcmoval and re-
placemant option? In what areas will these savings have occurred?

(b) Provide a detailed comparison of the fmpact on construction cemaletien
batiocn the two optiens. Hhat schedule penalty is associated with en
unccecpteble recult for the option sclectcd?
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(c) Ofiscuss for ccch option the probadility of echieving tha C:rrce
of cocpretion intended by the original requires:zats ctoted in the

PS,\Q R
(d) tYhat other significant fe. ° fnfluenced your selcetion?
Ti.2 folleing Informaation fs rCquircd using the cssucotfen thet toark
12 to ctop on c11 cetivities related to conctruchfon of structurcs,
cyetcss and ytilities affected by f111 (vwhother such ¢ffcet 139 either
prescntly knouwn or suspect), including any machanical, clectrical
or ¢ivi]l cetivity involving a significcnt cxponditure of funds:

(a) 1Idintify cny schcdule {rpacts on constructien complcetfon cates as
a function of nonths of dels) over a parfod of 24 manths.

(b) [dantify cny capital costs of tha deley cnd quentify them,

(c) Idcntify cny other cost or schicd.'e fapeets ccsocfated vith @
halt or suspcnsien of censtruction for a period of 3 r.nths, 6

mths, 2 rinthe, 12 months, 18 nanths, cnd 24 c:uths.

(d) Idzmtify the principal construct’on cctivitics vhich are to tike
place over the noxt 24 rnanths, vith serticular refor e to those
arsiviting Ascactaterd with strucfures, systems, cenoncnte.end..
utilities affected by fill scttlen.ont, vhether such scttlencnt

fs cither Lngi'n or cuspccte

(e) For those activitics fdcntificd in respense to item (d) chbove,
fdentify each vhich 1s significant 1n terms of ucight cddition
to structurcs faundcd totally or pertly on or in fill,

(f) Idcntify all altcrnative solutfons associated with the plent
111 settlemant vhich vwould be forecloscd by continuction of ¢
thu cbave cctivitics,
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Decket No. =129
Docket M&, 503

et s Consumers Power Company
ATTN: Mr, Stephem H., flowell
Vice President
1945 Yest Parmall Road
Jackson, MI 49201

Ge tlemen:

This refers 1o the investigzation conducted by Messrs. G. A. Phillip,
£. 0. Callagher sad G, F. ‘axwell of this office on December ll-l13,
10-20, 1978, ané January 4=3, 9-11 and 22-25, 1979, of activities at
che “tidland YNueclear Plant, Units 1 and 2, authorized by 'RC Construc-
ticn Yermits YNo. CPPR-31 and o, CPPR=52, The investigation related
to the settlement of the diesel generator building at Midland and the
adequacy of *he jlaat area fill. The preliminary resvlts of this
investigat ‘. were discussad with Cousumers Power Company and Dechtel
Corporation representa:ives in our office om Febtuary 23 and March 5,
1879. The report ou the matters discussed during those meetings were
tncludad with my letter to you dated “arch 15, 1979, That letrer also
set torth the primcipal matters of our concerm age a result of this
investigacion.

tnclosed is a copy of the report of this investigation. In accordance
with Seetion 2.790 of the YRC's "Rules of Practice,” ?art 2, Title 10,
Code of Fedevral Pegulaticns, a copy of this letter and the enclosed
investigation report will be placed in the YRC's Public Document Room,
excont as fo.lows. [If this report contains information that you or
your contractors believe to be proprietar;, you sust apply in writing
to this office within twenty days of vour receipt of this notice, to
withhold such information from public disclrsure. The application
sust include a full statement of the reasons for whizh the informaticn
{s considered proptistary, and should be prapared 3o that proprietary
{nformacion identified im the application is contained in an enclosure
to the application.
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Consumers Power Company -

The results of this investigation continue to be under raview by the
NRC staff, Upon completion of this review you will Le advised of any
enforcement action to be taken by the Commission,

Should you have any questions concerniog this investigation, we would
be pleased to discuss them with you.

Sincerely,

James C. Yeopler
Director

Enclosure: IE Investigation
Reporta Yo, 50-329/73~20
ang “o. 50-330/78-20

ce w/encl:

Central FPiles

Reproduction Unit NRC 20b

PDR

Local ?DR

NSIC

T1

Ponald Callen, !ichigan Public
Service Commission

Dr. Yayme E. llorth

Myron !, Cherry, Chicago
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U.S. NUCLEAR REGULATORY COMMISSION
QFFICE OF INSPECTION AND ENFORCEMENT
REGION III
Report No. 050-329/78-20; 0350-330/78-20
Subject: Consumers Power Company
1 o ]

Midland Nuclear Power Plant, Units | and 2
Midland, Michigan

Seztlement of the Diesel Cenerator Building

20, 1978 anc¢ January 4=-3,

=20, 1%

Period of
bruary 23, Marekr 5, 1979

FrsF77

Invescigator

»19-73

w)

Reviewed 3v:

Hote Of

Ho5020172



REASCM FOR INVESTICATION

On Septamber 7, 1978, the licensee notified Region III, by telephone,
that the settlement of the Diesel Cenerator Building and fcundations
experienced constitutaed a matter reportable under the requirements

of 10 CFR 50.55(e). Wricten interim reports were subsequently submitted
by the licensee by letters dated September 29 aud November 7, 1978.

An investigation was initiated to obtain {nformation concerning the
circumstances of this occurrence tr detarmine whether: a breaxdown

in the Quality Assurance program had occurrad; the occurrence had been
vroperlv reported; and, whether the FSAR statements ware :onsistens with
the design angd construction of the =lant.

SCOPE

This jnvescigation was performed to obcain information r2lating to
design and construction activicies a.’fecting the Diesel Cenerator
8uilding foundations and :he activiiies invelved in the {sencifica-
eicn and reporting of unusual setclement of the buildiag. The
{nvestigation consisced of an ewamination of pertinent records and
procedures and interviews with personnel ac the Midland sice, the
Tonsumers Power Company offices in Jackson, Michigan, and the 3echtel
Power Corporation offices in Ann Arbor, Michigan.

SLYMARY OF FACTS

1
-

8v Lectter dated September 29, 1978, the licensee submitted a report
as required by 10 CFR 30.55(e) concerning an urusal degree o! settle-
ment of the Diesel GCenerator 3uilding (DGB). This report coafirmed
Information provided durin; 2ariier talephone conversations ¢n or

about August 22, 1978, with the N5C Resident Inspector and on S ptambar
1978, with the Region 1II office. This report was an {aterim report an
was followed 5+« periodic interim repercs providing additional informaci
¢oncerning actions being taken to resolve the problem. TFurther testing
and monitoring programs and an evaluatinse of the resulcing data have
been uncertaken 5y the licensee £o detarmine the cause of the settleément
azen ey usts of

and the adequacy of the ¢orrective accion
rhesa 2i7orts will be submitted in a final

Informacion obtained during chis iavesciza

of concrol and supervision of plant fill a

inadequata zompacticn of foundation maters

regarding asaconfornances relaced co plant
= 2 -



it inadequate as svidenced by the repeated deviations Trom spaciicacion
raquirerants; (3) certain design bases and construc n specificacions
relat+i to fcundation typas, material properties and compaction requive-
ments wire not followed; (&) there was a lack of clear direction and
support between the contractors engineering office and conscruction site
as well as within rhe contractors engineering office: and, (3) the FSaAX

contains inconsistent, incorrect and unsupported statements wi.I respect
to foundation type, so0il properties and settlement values.




DETAIL

Persons Contacted

During this investigation approximately 50 individuals were contacted.
Twelve CPCo personnel which included corporate engineering and qualicy
assurance personnel as well as site management, quality assurance and
qualitv control personnel., Thirtv-two Bechtel personnel were contacted.
These largelv consisted of site engineering, quality assurance, zuality
control, survevy and labor supervisors and ;ersonnel in project engineering,
quality assurance and Ceotech at the Ann Arbor, M chigan cffice. Three
individuals amployed by U.S. Testing Company were also interviewed.

Introduction

On August 22, 1978, the licensee informed the NRC Resident Inspector
at the Midland size that unusual settlament of the Diesel Ceneratot
Building (DG3B) had been detectad through the established Foundation
Data Survey Program. While the licensee regarded the matter as
serious it was not considered to be reportadvle under the provisions
of 10 CFR 30.55(e) uncil furcther data was obtained.

Following the acquisicion of addizional data from further survevs and
a core boring program which was iniciaced on August 25, 1978, the
licensee concluded the matter was reportable and so telephonically
notified Rezion II1 on September 7, 1978. The notification was
followed up by a series of interim reports the first of which was
ubmictad to Region III bv letter dated September 29, 1978, Subse-
quant interim reports were transmiccted by lecters dated Yovemoer 7,
1978 aad .anuary 35, 1979.

An inspection was conducted by Region IIT during the period October 24-27,
1978, to review the data then available; to observe the current condition
sf the scructure; and, to review curremc activities. Information regardin
the inspection is contained in “RC Inspection Report Yo. 30=319/78-120;
50-330/78-12.

-

'S

On December 3-4, 1978, a meecing with NRR and Region III represencactives
was held at sh ¥'dland site to veview the statuys of the problea, €0
discuss opeér Lt xe idencified in =he aforemencioned inspecticn resors
and possidle zorr.ctive actions.

tdentificacion and Resorsing of Diesel Tenerator Puildiag Secclement
Surev's to 28cablish a baseline elavation Ior the D03 were complated

by Bavntel on May 9, 1978, As a resuls of these surveys, the Chiaf

3% 3urvev Partiss notred what he considered 2 be unusual sattlemen: “a



indicated that from his experience he would have axpected about l/8" settle-
ment. The July 22 data showed a differencial set:lement between various
locations zanging from 1/4" to a maximum of 1 5/3", He promptly instructed
his survey personnel to resurvey to determine whether the data was accurate.
The resurvey confirmed the accuracy of the survev data. The Chief of Survey
Partiaes reportad the survey resulcts to che Bechtal lead civil field engineer.

The lead civil field engineer said that in July 1978 the settlement

of a pedestal in the DGB was noted from surveys and about a week later

a 1" discrepancy was noted wi2an scribes on the DG3 were being moved

up. He said thac at that time he was uacertain as to whether actual
ttlement had occurred, the survey was in error or the apparent

screpancv was a consuiruction error. He instructed the Chief of Survey

Parties to check his survevy resulcs and to perform survevs more

frequently than the 60-day intervals required by the survey program

as a means of determining whether actual settlement had occurrad and

whether settlement continued.

The Fle'd Project Enzineer was also informed of the apparent settlement
and concurred with the lead civi' field engineer's actions. He said

ae had tourad the building at that time and he saw no visible indicatioans
of scress which could be expected when unusual settlement occurs.

The lead civil field engineer said the DCB was monitored for about a
monch. He compared the amount of settlement deing experienced with the
seztlement values reflected in Figure 2.5-48 of the FSAR and did oot
consider it reportable uncil those values were exceeded. Whep the
settlamenr did exceed those values as indicatad by survev data obtained
on about August 18, 1978, he praepared a nonconformance report with

the assistance of 0C persoanel.

e July 22 survey data was transmitted by the site to the 3achtel
Project Engineering office in Ann Arbor by a routine transcictal mamo
dated Julv 26, 1978, The data was received at Ann Arbor, processed
rhrougn document centrol on August 9, 1978, and was routinely routed

to the Civil Engineering Croup Supervisor. He stated he did not review
the data but placed a route slip on it indicating those members of his
group who should review {c.

The engineer in the Civil Group, who had established the survey program
and who was responsible for assuring it was being carriad oug, ataced
he reviawed the data and did nec 'ega.i it as unusual. For thac reason
he did not brinz the mattar to anvone's attention but meraly reuted

it tc other personnel in che civil group. The aengineer responsible for
the DCB said ne did not see the data vefora the sectlement proovlen was
tdencified by 'che field {n a nonconformance repoxt.
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With the issuance of the noncomformance reporc, Yo.
1978, CPCo was also informed of this condition. On or about August 21,
197 3, the MRC Resident Inspector was orallv informed of the macter by
PCo. It was indicated at that time that altheugh CPCo regarded the
matter as serious, thev did not consider it to be reportable under

10 CFR 59.335(e).

1482, on August 18,

Construction on the DGB was placed on Fold on August 23, 1978 and a
test boring program was initiated on August 23, 1978. Afcer pre‘im-
inary evaluation of soil boring data, a Management Corrective Action
Report (MCAR), No. 24, was issued by 3echtal on September 7, 19783,

The WCAR stated that based on a preliminary evaluation of the data,
the matter was reporcable under 10 CFR 50.33(e), 1, i{ii and Region IIt
was 80 notifiad by telaphone on that date.

latter
24 and

The teleéphone notification was subsequently followed up by a

dated September 29, 1978, from CPCo enclosing a copy of MCAR
Iacerim Report | prepared by Bechtel.

on the basis of the above, it is concluded that in this .ns:
icensee complied with the reperting requirements of 10 CFR

-y

Review of ?SAR/FSAR Commitments on Compacted Fill Material

In a previous NRC Inspection Report, Xo. 78=12; 330/78-12, an
apparent inconsistency was identified L~e"ween FSAR Table 2.3-ls

(a“rﬂar" of Foundations Supporting Seismic Cacegory I and II Structures),
Table 2.5-9 (Minimum Compaction Criteria) aand the site construccion
drawing c=43 (Class [ Fill Material Araas) regarding uwe £y :e of foun-
dacion macerial to be used for plant area fill. Table 2.5=-14 fdencifies
the supporting soil materials for the suxiliary Bu--d-“z D, E, F, and

G, Radwaste Buildin g. Diesel Generator Bu.Ld-ug and Borated Water
Storage Tanks to be "controlled zompacted zohesive fi L.” Table 2.5-9
also indicates =he soil type for "support of structures’” to be clav.
Jencrarv to these FSAR commi| vents, drawing C=43 indicates Zone 2
(randem £411) material, defiuud in Tabdle .3«10 as "anv material free

of humus, orzanic or other deleterious Ta:e:.a.,” {3 to be usaed wich "no
:es:rz::ia1s on zradation." Bering samples subst antiaced chrat Zone 2
(random f1ll) material was in fact used.

during this investigacion a review 3¢ documentaticn showed Zhat Lne
commizmant %o us2 conesive soils was also mace in response o PSAR
queszicn 3.1.11 and submizted in PSAR Amendémenz &, datad December 12,
1969, which statas, "Soils apove Zlevation 805 will e cohesive soils

in an engineered sackfill.” This response also iadicated that certain
¢lass ! components such as, amerzency 4iasal z2enarators, borated water
scoraze tanks anc assoclated pipingz and electrical concull wWouLd 3@
fsunded on this ratarial

.
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CPCo quality assurance issued a nonconformance report QF-66, dated
October 10, 1975, which staced that contrary to the PSAR stacement
(quoted above) Specification C-211 being implemented at the sice
required ‘ohesionless (sand) material to be used within 3 feet of the
walls of the plant area structures. The corractive action taken was
for Bechtel to issue SAR Change Notice No. 0097 which stated, "The FSAR
will clarify the use of cohesive and cohesionless soils for supoort of
Class | structures.”" As noted above, the FSAR tables 2.35-14 anu 2.3-9
once again statad that cohesive (clay) macerial was used for support of
structures while the coanstruction drawing continued to permit the use
af random f£1ll material.

This iavestigation included efforts to ascertain whether procedures

were established and implemented for the preparation, control and review
of the technical eriteria set forth in the safety analysis report (SAR).
This included the role of both 3echtal and CPCo in the review of the

SAR. Bechtel had established control of the SAR in procedure MED

4.22 (Preparation and Concrol of Safety Analysis Reportc Revision |,

daced June 20, 1974). The SAR preparation and review f{low chart requires
the Engineering Group Superviser (ZC3S) to review the originator's drafc
for technical accuracy and compliance with ~he standard format guide.
Records indiciced that Section 2.5.4 was originated 5v the Becntel Gaotach
group on January 3, 1977. It was teviewed and approved for technical
accuracy by an engineer in the civil project group on April 29, 1977,

Vo techni=al inaccuracies were notad in the documentation. The Civil

£CS advised that he did not persdnally review Secciom 2.5.4.

The Fesignated angineer -tated that in his review of the section he
was primarily concerned w:th the Auxiliary Building aot the Diesel
GCenerator Building. He sa'd the review of FSAR material was sarformed
by members of a group set p for this purpose. Not all of the content
was checked since they rel ed to some extent on the originator. The
author of Section 2.5.4 said he was not aware that changes regarding
£411 marerial had occurred since the preparation of the PSAR. It was
iscercained that Field Engineering did,not review the FSAR orior o
its submittal.

A partial review of the FSAR revealed that although Tigure 2.5-48
indicatas anticipated settlement of the Diesel Generator Building

during the life of the plant to be on the order of 3 inches., Section
3.3.5.5 (Scruccural Acceptance Criteria) contains the following state-
ment: "Sectlaments on shallow spread foctings founded on compactad
fi11ls are astimated to be on the order of 1/i" or less.”

Saction 3.8 was prapared by Project Engineering GJeotach, who preparac
Section 2.3, said thev were unaware of the prasence of the statement
regarding 1/2" gettlement in Section 3.8 The originatoe of Saccion 3
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said rhat the above statement was taken fror the Dames and Moore rerort
submitted as part of the PSAR, Since the PSAR 44d not show any cnanzge
in this regard, he assumed the statemant was valld for inclusion in the
FSAR. He said there was no other basis to support this scatement.

CPCo also has an established procedure for the review and final approval
of the SAR by procedure MPPM-13 dated June 23, 1976. Section 5.6 states
thar "CPCo shall approve all final drafc sectcions of the FSAR orice to
final printing." Oiscussion with the responsible licensee reprasenta-
tives for raview of Section 2.5.4 indicated that a limited amcunt of
eross-reference verification of technical content of the FSAR is
performed by CPCo.

The CPCo Project Engineer in Jackson stated that the review of drawingzs
and specifications was an owner's preference kind of thing. No attempt
was made to review all drawings and specifications since they did aot
have the manpower or axpertise for that type of review. The scaff
angineers of the various discinlines were asked to indicats the d
and specifications they wanted to review.

"y e

awings

Regarding the review of the FSAR, ne said that he had prepared a
memorandum to the staff engineers scating the procedure that would be
followed in performing the raviesw., An examination of this memo, daced
July 28, 1974, showed that prime reviewers would perform a technical
review, resolve comments made by other reviawers and perform the CPCo
licensin? review to assure compliance with required FSAR format and
nontent.

the FSAR were received from Bechtel, CPCo sent comments
llowing this review, meetings between Bechtel and CPCo
were held to clearup any unresclved macters hefore each section was
released for printing., A review of the files at CECo relating co
Saction 2.3 and 3.8 showed that no comments were made concerning the
above inconsistant and incorract contanz., The apparait {nconsiscent

As portions of
to Bechgel. Fo
[

.nd incorrect statements were not idenzified during the review of che
FSAR prior to submittal and the raview orocedures did not provide any
mechanism {deatify apparent inconsiscencies between sections of tne
FSAR.

Based on the ve, measures did not sssure that design basis 2d
{n desizn drawings and specifications were eranslated inco th 32
asplication which rasulted as an inespsiscency berwean the de awin
and tha FSAR. This is considerad an Ltem of noncompliance wi FR 3
sopendix 3, Cricerion TIT. (329.78=310-01; 230/73+-20=01




£ffackt of GCround Wacer in Plant Area Fill

Final plant grade will be established at elevation 634, The normal
ground water was assumed to be at ground surfa¢: prior to construction,
approximacely elevation 803. The surface of the water in the cooling
water pond will be at a maximum of approximately elavation 627.

The Dames and Moore report on Foundation Investigation submitted with
PSAR Amendment No. 1, dated February 3, 1969, scated “at, “The
effevt of raising the water level to elevatien 625 in che reservoirs
will cause the vormal ground water level in the general plant area to
eventually rise to approximately elevation 625 However, a drainage

svstam will be provided to maincain the ground water level in cthe plant
£i11 at elevacion 603."

A supplement to Dames and Moora repor? was submitced in PSAR Amendmeut
No. 1, dated Augr- 13, 1969, which cheuged the above planning of a
drainage system t sntrol the ground water. The supplement statas,
"rhe underd-ainag. .vstem considered in the inicial report has been
eliminaced; consaquently it is assumed that the ground water level in
the piant area will rise concurrently to approximately elevation 6§25."

A 3echzel soils consultant cheorizes in a December &, 1978, site meeting
shae 1f soils bencath the diesel genevrator building had been compacted
too dry of optimum, chaages in moisture after placement could cause the
soils to settle significanzlv. Therefore, the total effect of the
ground water being permittad to saturate the plant fill material is
undecermined at this time An evaluation of this condition is under
raviaw Hv the licensee., This icam is considered unresolved. (329/73-
20-02; 330/78=-20-02)

=411
5

eview ol Compaction Requiromenis for Plant Area

During the investigation a raview of the historv of the compaction
requirements was performed in spder ro-datermine whether the compaction
of the plant £ill was implementad ia compliance with the commitments in
rhe PSAR and in site ccastruccion specifications.

PSAR, Amendment 1, dagid Tebrvarv 3, 1969, prasanted the Dames and Yoore
rensore ''Foundation Iavestigation and Preliminary Exploracion for 3orrow
vararials." The recommendad minimum compaction cricteria for support of
ae (#ical structuras i3 stated on 2age 13, It indicates 957 of maximum
iensity for "cohesive soils" as determined by ST D-1557+66T and 1007
for "granular soils."”

PSAR, Amendment 3, datad August 13, 1963, included a supplement to the
Dames and Moora report entitzled, "Foundation Iavestization and Prelimina
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Exploration for Borrow Materials.” Page 15 of this reporc lists the
recemmended minimum compaction crizeria for sand soils and cohesive soils.
For the fill matarial for supporting structures the minimum compaction is
85% relative densicv for sand and 1007 of maximum densicy for clay as
determined by ASTM 0D-598 modified to require 20,000 ft-lbs. of compactive
energy (equivalent to 334 of ASTM D-1537, Method D which provides 58,000
fr-lbs of compacti . energy). Subsequent to the filing of Amendment 3,
a0 amendments were made to the PSAR to indicate that the recommendations
contained in the Dames and Moore report would not be followed or would

be further modified.

Bechtel Specification C-210, Section 13.0 (Plant Area Backfill and
Berm Backfill) indicates the compaction raquirements for cohesive soil
(13.7.1) to be "not less than 357 uf maximum densicy as det2rmined by
ASTM D=1557, Method D" and for cohesionless soils (sand) (13.7.2) to be
compaacted '"to not lacs than 807 relative density as determined bv

ASTM D=-2049."

1
i
-

A cosparison of the PSAR commitments to the specification requiremencts
shows that the compaction commitmentcs for conesive soil (clay) were
rranslatad inco the construction specificacion i,e. 3% of maximum
density using ASTM D-1537, Methcd D (compactive energy of 56,000 £t=1lbs).
However, the compaczion commitment in the PSAR for sonesionless soil
(sand) was not the same as in the construction specificacion, L.e. 3537
rda.acive density versus the SQ% relative density, translated
constructdon specificacion.

The sonyaction requirements actually implerenced were as fullows:

a. Conesive soil (clay): 957 of maximum densicy as determined by
the "Bechtel Modified Test," a compactive energy of 20,000 fc-ibds
wus sed ineread of 36,000 fr-lbs of compactive energy as committed
ea in the PSAR and required by the construction specification C=210,

Section 13.7.1.

b. Cohesionless sci. (sand): 807 relative deasity as determined
by ASTM D=2049 was used imstead of 83" as commicsed to ia the
PSAR, However, 2his is consistent with comstruction specifi-
cation C-2'9, Section i3.7.12.

The compaction requiramants implemented during construsticn of

area £411 herween alevzcions A03 and 635 wera, therafsra, less

che commitments made in the P3AR fur cchesiva and cohesionless

mararial. In additon, the conhesive (clav rial was also ¢

r5 lass cnan =hac reauivad by the 2echtal fizazion Sone

C=210, Section 13.7).
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A review of Specification C-210 (specification controlling earthwork
contract) beginning with Revision 2, daced July 27, 1973, which was

issued for subcontract showed that it contained conflicting sections
relating co the plant area backfill compaction requiremencs.

Section 13.7, Compaction Requirements, from revision 2 to the latest
revision of specificacion C-210 congistently speciiied that the backfill
in the plant area sha.! be compacted to 935% of maximum densicty as dater-
mined by ASTM 1337, Medued D.

Section 13.4, Tescing Plant Area Backfill, of gpecifiracion C-210 con-
rained the statemenc that tests wculd be serformed as sat forth in

Sectisn 12.4.3, Laboratory Maximum Density and Optimum ¥oisture Coantent,
which in turn specified a lesser standard, 20,000 foot=-pecrds per cubic
faot, which is commonly referred to as the Bechtel Modified Piuctor Density
Test (EMP). This is contrary to the requirements of Sectior 13.7.

Seczion 12 of the specification applies to Dike and Railrouc Embankment
Construction.

e

It was also nocaed that this conecrol inconsiscency was reflected in the
applicable Midland QA Inspectior Criceria, SC-1.10, Item 2.3(d) Compaction
which staces "Backfi'l material for the specified zones has "een compacted
to the required deansicy as determined v Bechtal Modified Proctor Method"
and vec referances C-1.0, Section 13.7 s the inspection criteria.

The inconsistancy in control is Zurtiey indicated in Speci
which defined the testing “concrazs vecuiramencs of subgra
Seccion 9.1 (Testing) required compaction Casts <0 be in ce
ASTM D=1537 and only when directed was the BMP compaccion eri
usad. 1¢ was dati:mined contrary to this U.S. Testing was on
advised that cthe 3)P was the standard to be applied to the te
performed of plant area fill.

L 2

ria co be
orally

£s they

N e L

PR Through interviews and an examination of internal documents
\scerrained that because of thesa inconsistencies, the quest
che applicable compaction standard for zonesive materials in
plant area was a recurring one.

The following is a summary of the documentation regarding the coniusion

of the compaction raquirements for plant area f3i%:

|y Letcar 7220-C-210-77 dared June 10,
Engineering) states "there has deen
sretalon of the following igem: 13
backf{ll in the slant area and berm shall
shan 737 of maxisum density as decermined
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(ASTM 1357, Method D), with the evception that Zones &, &4A, 5, 3A,
and A Materials need no special compactive effort other than as
described in Seaction 12.8.1 (empnasis included in specification).
Qualicty Control questioned whether the exception stated atove
applies only to Zones &, 4A, 5, 5A, and 6 or did construction have
to abide by Sectica 12.8.1 for Zones | and 2. Section 12.8.1
clearly requires Zone 2 material to be placed with a 30 ton rubber
tired roller with a minimum of four rol.er passes oer 1ift. QC's
interpretation was that the field needed "to obtain 937 of maximum
density by the mcdified Proctor method (ASTM 13537, Method D), with
no rescriczions as to the method used %o obtain these results.”

Letter 7220-C-210-23, dated Jun2 24, 1974, (field Engineering to
construction) responded to [tem | above. It statas, "We have
reviewed vour June 10, 1974, IOM conceraning compactive effore
required on Zones | and 2 in the plant and berm backfill areas.

We agree with your interpretation; i.e. a 937 of maximum densicy
is the acceptance criteria, and the number of roller passes listad
in Paragraph 12.8.1 does not apply to plant and berm backfill. We
feel the specification is now clear and no FCR is required.”

Letzer BCBE=370, dated July 23, 1974, (field conscruction o
project engineering) lists ouctstanding items recu'~‘1g Project
tngineering's action, This includes ¢ he 95"

he question, "lIs

the
: be 957 of 3echtel

compagtion required in the plant area
Modified or 937 of ASTM=-1537, Method D.

Letter BEBC-436, dated August 1, 1974, (Project Engineering to
Field Construction) states that Geotech i3 addressing the question
posed in BCBE-370 (Item 3 above).
7 , dated September 18,

Memorandum from GCeotech to Bechtel Field
n BC3E~370 (Item 3
1
9

1
1974, responds to the question raised i

above). It states, "It is cur opinion that all the compaction
requirements that are needed for Zons IT material in the plant
{11 i3 as scated in 13.7 wich the excaption that 7cneés &, 33,
5, SA, and 6 materials need no special compactive effort ocher
than described in Section 12.3.1." Gec:e:h raicerates the
specification requirement of 957 of ASTM 1557, Method D This
was confirmed with the Geotech personnel.

Telecon datad Seocember 9, L1974, from P. Crote (Field £

to Rixford (Project Zngineering) staces, "1 made an ana
exaggeration admiccedly but applicable) cthat i1 ZThe com

could Se acheived with a nerd of mules walking over the

would be acceprable 2s long as it got the required 957

Rixford agreed."”
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" Telecon Consumers to Bechtel Engineering dated September 19, 1974,

expressed Consumers Power Company cencern about what they felt was
a lack of control of compaction in the plant area £1ill. CPCo
addressed the added responsibilicy this lack of control places

on the inspector. BSechtel told CPCo that it "was the inspector's
job to make sure we got proper placement, compaction, etc.”

8. Telecon dated September 18, 1974, by Bechtel Field Engineering to

Bechtel Project Cngineering discussed compaction requirements for
specificacion C-210. It srat._, "Compaction acceptance is based
on neetiﬁg an 'end product' requiremensz, i.e. 95% of maximum densicy
only. No method of achieving this 'end product' is specified or
is required. Rixford fullv agrees with the above.”

9. Telecon dated October 7, 1977, from oe-“.el Field Engineering to

Bechtel Project Engineering states, "OA has asked for clarification
of subject specificacion (C-210), Section 13 for plant area and berm
backfill, Section 13.4 for testing of macerials refars to Section
12.4 and therefore, requires the Bechtal Modified ?roctor DJensity

Test for Compaction of cohesive backfill. action L3.7 for compac~
tion of the same materials refers co 'es ing in accordance with ASTM
D=1337, Method D Proctor, without specific referance o Bechtel

-
-
-~
-

i

Hodi..cacion. Bechtel Zngzineering responded to this question as
follows: "This apparent conflict is clarified bov Speciiicacion
c-208, Saction glia; d:rec:icn to the testing subcontractor,
which calls for ASTM D 1537 test for these macerials and also
1lows Bechtel Field (the conmtractor) to call for the Sechtal

Modific acicw of 'ha- tess., Fither mathed is tharefore acceptable

to pred engineering.”

10. Teliecon dated October 7, 1977, from Bechtel QA to 3echtel Projeet
fagineering questions, "is the intent of Paragraph 13.7 of Speci-
fication C=210 that the test be run to the 'Bechtel' modified
proctor test as is indicaced in the "TAR Paragraph 2.5.4.5.3 and
in response to NCR 88." GSngzineertng's respense was "'ves.”

various interviaws wera 4eld with BSachtel cems:truction fiald enzineers,

. 5. Tescing personnel and Secntel Ann Arbor Geotach and ?rojact

Engineering personnel Lo ascertain their understanding of che compaction

rasuirdmencs. four osredominant versions of the understocd compaction

requiramenss were stated bdv wvarious individuals wizhia cha 3echtal
srzanisacion, They ave as follows:

a. Specificacion C=210 required the contractar o peariarm
sgmpaceion Lo the ASTY 1337, Yethod D, however, £hé te@3ting
reaqulirenenss would be nerformed to the less sgrinzens "Dechzel
Modifiad Test lezhod.”



b. The required compaction and testing was always understood
to be based on the "Bechtel Modified Tast Method.”

¢ The required compaction and tasting was always understood to be
based on the standard ASTM 1357, Method D requirements.

d. A tacit understanding had been established to use the Bechtel
Modified Method, but to exceed this requirement by enougn
to also satisfy the requirement of ASTM 1337, Method D.

It is apparenc from the above four discinccly differeant understandings
of che compaction requirements, that the apparent confusion was not
resolved., A member of the Bechtel QA staff in Ann Arbor who had
previously been a QA Engineer at the Midland site said chat 0A audits
of QC inspection criteria did not identify the above inconsiscencies.

L

This failure to accomplish activities affecting the quality of the nlant
area fill in accordance with procedures i{s considered an item of ncncom-

r

oliance with 10 CFR 50, Appendix B, Criterion ¥, (329/73-20-03; 330 78-

4

; 20-03)

11

Review 1f Moisture Control Peguirements for Plant Area 7il

w

Spacification C~210, Section [3.5 (Moisture Control) requires moiszur
sontrol of the plant area fill macterial co conform to Section L2.8.
The moisture control regquirement in Section [2.6.1 states, in parc,
"zone |, 1A and 2 macerial which raquire moisture coatrol, shall
be moisture sondizioned in the berrow areas,” and chat "water
sontent during compaction shall not He more than two pearcentaga
below optimum moisture contaent )

c
A D
and shall not be mora than two per

-
tage points above optimum moiscure contank."”

,

Contrary to ctha above, B3echtel CA identified in SD=40 dated Julv
-

o 3 ]

that "the field do2s not take moisture control casts 2rior to

uring slacement of the backfill, but rather relv on the moisctu

ts takaen from the in-place scil deansitv tests.”

following is a summary of the documen the
tification of the above deviation frof
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Letter BEBC-1839 (datu: Sepcember 30, 1377) responsed to the fields
request in 3CBE~1333R. Engineering states, "1t should be noted

that it is ideal to crntrol the moiscure of backfill material at

che borrow areas by conditioning” and thar "“the procadure used co
rake moisture content tescs after compaciion would not have direct
{impact on the juality of work." Engineering thea agreed with the
field request that "backfill placed prior to modification of testing
nechods to be accepted as is.”

Telecon October 10, 1977, (Bechtel QA Site to 3echtal Zngineerin3,
Ann Arbor) indicated zhat, "ther2 are no moiscture requiraments at
rhe time of density tssting, only density requirament. The moisture
requirement i1s prior to compaction."

Telecon October 13, 1977, (Bechte. Engineering to Bechtel OA Site)
changed what was indicated in the telecon on October 10, 1377,
(Ttem 3 above). Engineering then gtated, "The moisture require=-
ment (+ 2% of optimum) is mandatorv and must de implemented at
the tine of placement and tescing.” This is congrary to what was
stated on October 10, 1977.

3C3E-16A9R (daced November L2, 1977) once again is a
request to Bechtel engineering requestiang, "written clari-
sn of che 2% tolerance on backfill moisture conteat during
c

®

TELELTE &

98 (dated December 13, 1977) provides angineering's
£-1969R requesting clarification of the mocisture
sture econzent of zhe soil
ement and compaction.
necessarily a measure of

7
BE ic
Engineering scaced, "The moi

hia 2% of optimum during plac
property of the soil is not
frer compaczion.”

o
n
[
(&%
®
Es
©
=
L]
-
{
LR

tatter 0-1531 (dated Decamber 21, 1977) closes 04 Action Pequest
gD-40 (cated July 22, 1977) which firsc identifiad che moisture
control deficiancy.

Talscon (daced April 7, 1973) from Tield Fagin.ering and Oualicy
Cantrol to Projact Fagineering once again raquests them "to clarify
3EBC-1998" (December 13, 1377}, Item 6 abdove. *wo situations were
sresanted to enzineering as follows 1) The moisture sample

rakan from the Sorrow area at Lhe scarts of the shifs is acceptable,
mowaver, the moisgure vest Ca«a2n i coanjunction with the Jdensicy
rast fails while compaction was arcained; and (5) The molsture
gample taken from the 3or avas at the start of the shiftc fails
and che material is condi ned co meet moisture congent requirad,

i
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however, the moisture test later fails at the time the passing
compaction test is taken. Engineering responded, "the above two
situations are acceptable as is." his response {s contrary to
the direction previously given in telecon dated (October 13, 1977
(see Item 4 above).

9. Letter GLR~249 (April 16, 1978) is a Bechtel Site QA request
to Project Enzineering to resolve tnhe moisture content situation
and "to provide clear direction for the control of moisture
content." QA recommends ''one possibles solution would be to
delete the requirement to control the moisturs content and rely
on the compaction requirement only for complation of soils work."

10, Letter 3EBC-2286 (June !, 1978) was Project Engineering's response
to GLR-249 (Item 9 above). 1t states, '"moisture contenc is not
necessarilvy a measure of a soil's adequacy to act as a foundacion
or backfill material,"” and that "soil with the specified densicty
following compaction would not be rejected or the basis thac its
moisture content was not controllad in the borrow area.”

Based on che reviaws of documentation, moisture control had not Ddz2en
implemented as the specification required. In addition, the matter
had not been resolved for the neriod of time from the issuance of CA
Action Request $D=40 on July 22, 1977, uncil June, 1978, during wnhich
time soils safaecy-related work continued.

According to the licensee, althougn moisture control was not stric
followed in accorcance with specification requirements, final wensi
rests were used as a basis for acceptance of soil placement.

As polnted out to the licensee, moisture control is a required contrel
point to assure attainment of percenc compaction specified in specifi-
cation C-210.

This failura to assure that conditions adverse to quality arve promptly
idencified and corracced to preclude rapecition is considered an item
of noncompliance with !0 CFR 50, Appendix 3, Criterion XNVI, 32%9/78=
20=04; 330/78=20-04)

2aviaw of Subgzride 2racaration for Plaant Area Fill

~ha Dames ind Moore rezort on foundaticn invesctization sucmitied with
PSAR Amendment 3, dated August 13, 1969, states, "cthe clav soils ara
sugcescisle to loss of strenzth due to frest action, disturdbance
and/or the presence of watear I1f the construction schadule requires
raac foundation excavation be lefr open during the wincer, i€ is
veconnendad rhat excavation pparacions be periormed such thal at leasct



c

1 1/2 feut of natural soil or similar cover remain ia place over the
final subgrade or overlying the mud mat. This laver of pror.:ctive
material is ne.-ssarv to prevent the softening and disturbance of
subgrade soil: aue to frost action.” The licensee indicated that
instructions for winter protection of foundation excavations were trans-
mitted by sketch C-271.

The Dames and Moore report also stated, "If filling and backfilling
operations are discontinued during periods of cold weather, it is
recommanded that all frozen soils be removed or recompacted prior to
the resumption of operationms."

frer review of the zpplicabie sections of specificy.ion C-210 (i.e.
Sections 12.5.1, 12.10, ;0.1 and 11) the inspector has decermined that
the Bechtel specification di. not provide specific instructions for
removal or recompaction of frozen/thawed soils upon resumption of work
after the winter pericd to preclude the effects of frost action on the
compacted subgrade materials.

This failure to assure that regulatory commitments as specifiied in the
license applicacion are translaced iato specificition, Irawings or
instructions is considerad an item of noncompliance wich 10 CFR 50,
Appendix 8, Cricerion ITI. (329/78-20-05; 330/78-20-03)
Review of Nonconformance Reports Idenrcified Zo- Plant Area Fill
The following examplas of nonconformance and audlt reports 'egardi1g
. . N d -
che plant area fill were reviewed relative to cthe ¢t se ¢f the noncon
formance and the engineering evaluation and corrective acti¢n:
No, Nonconforming Condicion Engineering f-aluation
(1) ’?"o Failure to perform inspec- "'se as {s" based on
-29 tion and tastiny of struc- samples taken from stock
(10'1-;'4) eural backiill (sand) sile.
delivered to jobsite 29 of
30 day in Aug. and Sept.
74, 2echtel 0C not
informed of deliveries
p CPCo Moiscure rol out of Accanted in place nataria.
F-32 tolarancs specifica~ wign low moisture.
(3/7/(7%) ion C~210, Section 1].6.
3) CPCo Compdctzion s2st nad been Failingz tests were clearad
AT-5H8 vailaulated using incor- v subsaguent 2assing
0FLT/TS recs maxizum lab densit t25¢C5.,
T2st vecorded a8 passing
tas actually a fallyre.
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\
) Bacht.l Material placed uid not Engineering staced that
NCR 421 meet moisture rejuire- this ramp area is temp~-
\2/5/78) ments, orary and would be removed.

This was removed based on
note added to NCR 421 on
3/18/77.

Note: In the wicinicy of this ramp a Ceotach engineer deter-
mined the macccial to be "soft'" and directed a test pit to De
dug for investigation in Sepctember 1978 aftar cthe D. G. 3lds.
sectlement was idencified.

’5) CPCo Life chickness exceeded Material! was removed and
QF=-120 maximum of 4" in areas recompacted.
(9/21/76) not accessible to roller
equipment., Insufficient
monicoring of placing
crews. Laborer foreman
not familiar with re-
quiremencts.
(%) CPCo Inspection plan C=-210-4, Corvected inspection plan
IF=130 Rev, 0, permics 12" 1if¢ raquirements.
(10/18/76) thickness for araas in-
accessible co rollers
caused by "'misinterpre-
cacion of specificacion
requirements. Spec. per=-
mitted 4" lift zhickness.

(7) CPCo Failure to perform inspec- Engineering accepted the
QF=147 tion and testing of struc- material in place "use
(2/2/77) tural backfill (sand) om as is."

12/1/76, 12/14/76 and
1/1L1/77 (same as QF=12
daced 10/14/74) macerial
lacked gradation cast
raquiremencs.

(3) CPCo Moisture control cut=oi- Engineering accepted
F=1772 tolarance and compaction macerials
1/8/37) criteria net met.

3 1w Gradation raquirerents Engineering adcaeptac
VF=17 for Zone | mazerials aot matarials
1S ¥ net.






repeticion is considerad an item of noncompliance with 10 CFR 50, Appendix 8,
Cricerion XVI, (329/73-20-06; 330/73-10-06)

Reviaw of Calculations of Settlement for Plant Arza

A review of the sectlement calculations for the structures in the
plant area was performed during a visit to the Bechtel, Ann Arbor
Engineering office. Specific attention was given O structures
founded on plant area "compacted £L{1l1." The following specific
findings were made:

L FSAR, Section 3.8.4.1.2 (Diesel Generator Building) indicates
the foundation of che DGB %o be continucus footings with inde-
pendent pedestals for each of the Dissel Cenerators. Conzrary
to the structural arrangemen: described in cthe F3AR, the sattle-
ment calculations for the DG3 were performed on the premise that
the building and equipment loads would be unifornly diseributed
ro the foundation material 5y a 134' x 70' foundation mac. The
serclament calculations were performed between Augus: 1976 and
Oczober 1976 bv 3echtel Ceotech Division.

Discussion with the Ceotech fngineer who performed the settlement
saleulations indicated that he had not been informed of the
design change of the foundatirn uncil late August 1978 when the
excegsive settlements of the DCB and pedestal bdacame apparent.

2. FSAR Figure 2.5-47 indicates the load intensicy for the NGB to de
4 KSF (4000 ibs. per sq. f£t.): however, the settlement calculations
raviewed indicate a uniform load of 3 «SF (3000 PSF). 7This appears
to be a conflict between the FSAR and sectlement calculations.

b

The sattlement calculations

for the borataed water storage tanks

ware perfsormed assuming a 34' diamecter circular foundation mat

wich an assumed uniform load of 23500 PSF. Instead, the tanks

ara supported on a continuous sireular spread footing and compacted

geructural backfill as detailed on cthe comstructicn drawings. The

Geotach argzineer was also 1ot made awars of the revissd foundation

detail.
7SAR FTigure 2.3-+3 (Zscimated Ult ates the
dnticinazed ultimace sertlament ¢ rastures, Ihe
raluas iadicatad for the Dlesel G raged ‘‘atar
Scaragze Lanks are the values deve ifsseibuted
toads ‘ounded oa mac foundations sattlament
salceulasions raeviewad even Ihous: IngtrucIian
yeilizas savead foocings The 7 2aundatisn



type assumed in cthe settlement calculations and thersfore che values in
the FSAR figure appear o represent the settlemencs estimaced for the
as-conscructed spread footing foundation.

5. Duricw« a review of the setclement calculacions, it was observed
that tue compression index (LU ) for the compacted £1ill between
elevacions 503 and 634 in the plant area was assumed to be 0.00l
(estimate based on experience). FS5AR Section 2.5.4.10.3.3

(Soil Paramecars) indicates the soil compressibil’ =w parame'ers
yged in the settlement calculation are presenced '~ Laple 2,3-15,
This table indicates that for the plant £ill elevaticns .03 to
$34, the compression index used was 0.003. Contrarv to the FSAR
value, 0.001 was used in the settlement calculations reviewed.
This value is directlvy used to determine the estimatad ultimace
settlement of scructure supported by planc £ill material.

Based on the above examples, measures did not assure chat soec‘f ¢
design bases, included in desizn documencs, were Lr anslated into th
license application resuleting in inconsistencies between Jesizn do
ments and the FSAR., This is consideraed an item of noncompliance w
10 CFR 30, Appendix B, Criterion III. (329/78-20~07; 33G/78~20-07)

GU=
ith
)74 )
Discussions with CPCc personnel rasponsible for the technical review
and ‘ormat indicated that a zomparison bectween the design documents
and T5AR had not been performed, ikawise, 3echtel perscnnel indi-
cated chat a detailed comparison for the technical accuracy of desizn
documents ta the FSAR scactements had not been periormed; inscead
raliance was placed on the originasor's inmput.

Acgording to the Civil Enginee:i:g Group Supervisoer, a mat foundatioa
was cansidered for the DCB onlv during the conceptual stage. All
drawings generased show & spread footing !suwdn:.or The supar-isor
stated =hat the Ceotach engineer apparencly based his calculacions on
the conceptual scage informaticn, fHe want on Lo sav that an individual
in Ceotech was responsible for checking the calculations apd the first
saing he is supposed £o do is determine thas the basis Zor the calcu-
lacions 13 correct He said that apparently this was not dcne.

Raview of Sactlement 3¢ Adriaistration Building

durinz she investization, it

Spilding at the Midland Rite n 3 L
sha foyndation foocings Al 3 dminissratior f
acanegafety- alaced 3sruczure, ic i3 supporced 2¥ Jlant ares - 301
~araridl compacted and tasced %o the same TRJULLSMEnIs 48 racérial
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supporting safety-relaced structures and therefore pertinent to the
current settlaments being exyerianced by the Diesel CJenerator Zuilding.
The following are the events relating to the settlament of the Admini-
stration Building footings.

During the end of August, 1977, a Bechtel field engineer obsarved a gap
between a slab and the grade beam of the Administration 3uilding. On
August 23, 1977, a sutrvey was taken of the settlementc. The results
{ndicated chat the footings supporting the grade beam had esxperienced
satzlement ranging from 1.32" (north side) to 3.48" (south side).

This set:tlement took place between July 1977, and the end of August
1977. The footings were supportad by "random £4i11" (Zone 2 material).

The concrate footings on the order of 7' 6" by 7' 8" by 1' 9" deep
were removed along with the grade beam. The random f£ill material was
also removed. According to U. §. Testing personnel, it was observed
during excavation of the fill material that there were voids of L/4"
to 2" or 3" within the fill and these were associated with large lumps
of unbroken clay measuring up to 3 feet in diamecter.

C
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The Civil Tield Engineer assignad responsidbility for plant fill work
said that, although he was no soils expert, it was his opinion that the
problem was caused by the presence of pockecs of water due to drainage
from the steam tunnel, The Lead Civil Field Enginser also indicaced

a drainage problem caused the Administracion 3uilding footings settle-
ment. They were, however, unclear as to now the water pockets were
formed, i.e. whether thev wers formed as the fill was being placed or
how chey could develop after che f£1ill was compacced.

The excavated fill was replacad with concrete and the desigr of
individual footings was changed to a continuous spread footing

design for support of the building.

A8 a result of the settlement of the Administration Buildiang footings

a zoral of seven borings were taken of which five were ia cthe aAdmini-
scracion Building area, one in the Evaporator BSuilding area and one
south of the Diesel Cenerator Building. In the Administracicn Buildinz
ared the foundation material was found to be "soft" wich "spongy char-
acrariscics.” The two other borings did noc indicate unusual material
asropereizs in thact the blow councs ware reascnabla., These horinzs were

-

taken in Seotember 197

.

The licensee indicatad that resor:s from 3echtal concluded that che
srimary cause of the settlement in the Adminiscracion Building 4area
vas insufficient compaction of che £411. Bechtel also concluded (G ¥ -
"daviations from specific compaczion reguiraments was Lne resylt of

A
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repeated erroneous selection of compactior standard," i.e. the incorrect
optimum moisture-density curve was used for the soil material being
compacted, In effect, the moisture-densicy curve was erroneously assumed
to repraesent the soil being used aad cherefore soil was compacted to less
than maximum densicy.

Bechtel personnel, including the Civil Group Supervisor, Project
fngineering, the Field Prec ect Engineer, the Lead Civil Field Ffagineer,
and the Chief Civil OC Inspector, all stated that the Administration
Suilding footing set:clement was regarded as a localized oroblem, The
question as to the adequacy of the entire plant area fill did not arise
even though the following similarities existad hHetween the Administration
Building area and res:t of plan: 2ill; (a) same goil sracification appliad,
(2) same material (random £i'%) vas used and (3) same control procadures
and selection of laboratory compaction standards was used. The Diasel
Generator 3uilding area required even more fill than other safetv-relatad
structures since its base is loca*ed at a nhigher elevation than the
ethers.

Reviaw of latarface 8atween Diesel Cenerator 3uilding Foundation and
Sleccrical Duct 3anks
A raview of the desizn interface between the electrical and civil secctions
of the BSechtel crzanization was performed to determine wnether the
design accouncad for the incteraction of the elactrical duct banks and
gorzad fooctings on she differencial settlement of the ncrthside of zthe
DG3. It was determined chat the electrical and civil groups made
accommodations in the design to permit settlement of che spread ZIoccotings
arsuné the alactrical duct bdanks bv including a serrofsanm "doad Breakar’
around che duct danes 3octh elactrical and civil groups reviewed and
apsroved elacecrical Jrawing -302 which fncludes che aprropriate celall
dowever, Bechtel OJrawing C-<3 whicgh
araas Jermits che usa of Zone 2 (ra
sacarial fres of humus, organic or arisus This,
{s afface, does not prazlude zhe us te arou ctrizal
duss banka Beneath ihe spread Iociis 3 ghe & in cor-
szating, 2achsel alacted o rerlace aterial concrace
ractar from drotact ensinseriny e Srugsion; d Decemhar 27,
K A s=3zas, "lzan comsraca basail Liarad ac “le for
vezlazamane oF Tonag Ll and 2 18 {adspactdinnl Lk SanE 3 inudeguata,
o Hal: 4ad 1zezz s 2 ad-wing st SE0KS TES 2d Zha

foBRdnt 2Y & 7Y : e WEESe dldgtr il :2% 2@n:ss
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other inspection agencies (Canonie) when such agencies were
performing the first level inspections of backfill ope.atiocns
during the time periods of October 18, 1976, uncil June 2. 1377.

b. Bezhtel vualicy control Master Inspection plan for Plant Foundacion
Cxcavation and Cooling Pond Dikes (Plant Area Backfill and 2erm
Backfill) - Procedure Yo. C-210-4 was the instruction utilized by
Bechtel QC when monitoring the activiiies of other inspection
agencies that were providing the firsc level inspetiions of back=
fill operations (this imstruccion was utilized during time periods
prior to October 18, 1976).

iy Bechtel Qualicty Control Mascer Inspeccion Plan for Structural
Backfill Placement -~ No. C-211-1 is an instruction utilized by
Becheel OC when performing first le—vel inspection of backiill
activicies prior to October 18, 1976,

fechtel Procedure C-1.02, lisced above, was written as a replacement
for both Procedures C-210-4% and C-211l-1. The inspection “ivicies
which were delineated in Procadures C-212-4 and C-2!1-1 . . compared
with those described in Procedure C-1.02. The following a.2 some of
those activities whizh were conpared:

Inspection Code for==~

-~ -~ N9

i 4 3
LO0=4 C=211=-1 C=1.02

Activicies/Task Description C=

Backfill Material

(#*y 1, Free of brush, roots, sod,
snow, lce or frozen soil.

(]

(w) 2. Material moisture conditioned S 1 S(V)
to required moisture content.
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compaction Reguirements

l. Conesionless material com=
pacted not less than 807
relative density.

(W) 2. Cohegive material compacted
to not less than 957 max.
densicy.

(%) 3. Zones 1, 1A, 2 and 3 material

in uncompacted lifts not ex-
ceeding 12"; areas not access-
ible to roller equipment the
material placed in uncompacted
1ifts no exceeding 4".

Material Testing

3

L. VYerify testing and test result
are as per 2ngineering requirements.

a. Materials
b. Moisture
v
(A Compaction
2o Review lab test report verifving:
a. Proper test method.
b. troper test frequency.
¢ Technical adecuacy. .

-y - 4 ‘ o e

*Hose activities identified DV an aster
menpts which have Heen relaved from the orig
Te s sarncidaras rh rha »a 4o s .
Lt 18 zonsidervrec 1at the relaxatic 3 C %
mation chat s2ils placement activities wera
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specifications ributed to iradequate compaction of foundation and fill
material and increase incidence of deviations from specifications
regarding liftc chickness, moisture control and frequency of testing.

This failure ro provide adequate inspection of activities affecting quality
is considered an item of noncompliance with 10 CFR 30, Appendix 3, Criterion

X, (329/78-20-10; 330/78-20-10)

Exic Meetings

Members of the NRC sctaff met wi
Corporation at the NRC Ragion I ice on Februarv 23, 1979 to present
the scope, purpose, and preliminary findings of the investigation., Thar
meeting was subsecuent’'v followed by a second meeting held on “arch §,
1979, during which Consumers Power Company responded to the preliminary
investigation findings. The documents used during these meetings wera
transmitced tc Consumers Power Company by MNRC lecter daced Marck 15, 1979.

4 Consumers Power Companv and 3ezntel
of £ G
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APR 9 - 1979

“oulat Yo 50-‘-320:/'

teskhet ¥o. 50-320

Consurcers Power Cormmany
ATTi: Mp, Stephen Z. Uowell
Vica President

1945 Yest Parmall Road

Jackson, MI 49201
Centlemen:

This refers to the imenection conducted by “r. B, J. Callagher of
this office on farch 2U=29, 1279, of activicties at tha “idland
Yuclear Plant, Units 1 and 2, authorized b7 MN2C Construction
Permits o, CPPR=31 and 'lo. CPPR~22 and to the discussion of our
findings with “essrs. D. !iller and N, 'ollaey and others of vour
staff at the conmclusion of the inspectioa.

The enclnsed copy of our inspaction ravort identifies areas
examined during the iansrection, The inspection consisted of
an exanination of the coatinuing exploratory soil hSorings
program and settlement monitoring of plant ares fill.

Mo {tems of noncomplisznce with !MC reauirements "rere identifled
during the course of this imspection.

In accordance with Section 2.790 of the “RC's "RNules of
Practice,” Pars 2, Title 10, Code of Fecderal Meculations, a
cony of this letter and the enclosad i{nsmectica resort will
be placed in the MRC's Public Cocument Noom, excent as follows,
1f thia raport contains information that you or 7our contractors
helieve to be pronriecary, you must applv in writing to tiils
ffice, within txrenty davs of wour raceint of this letter, to
withhold sueh information from public disclosure. The
asplication wnust include a full statement of the reassors for
which the information is considered »rooriecary, and s!uld he
nrepared g0 that pronrietarv information {dancified in the
anplication i3 contained in an enclesure to the application.

7905240724




Consumers Power Coovany

We will gladly discuss any
inspection.

Enclosure: IE I |
Reports Mo, 50-.. ./79=06
and lio. 50=322/79-=06

ce w/enel:
Central Tiles
Raproduction Unit
DR

Local P3R

HsIC

TZC

WRC 20b

APR § - 1978

questions vcgi

Sinceraly,

Caston Piorelli, Chiaf
Reactor Coxstruction and

have concerning this

Engineering Suvport Eranch

Ronald Callen, ichigen Public

Service Cormission
Dr. Yaynae E. North
Myron . Cherry

oo "y or .

- e & &

Pl aralld {.":.'
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U.S. NUCLEAR RECULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT

REGION III

Report No. 50=329/79-06; 50-330/79=-05
Docket No. 50-329; 50-330 License No. CPPR-81l; CPPR-32
Licensee: Consumers Power Company
1945 West Parmall Road
Jackson, MI 49201
Facility Name: Midland Nuclear Power Plant, Units 1 and 2

Inspection At: Midland Site, Midland, Michigan

Inspection Conducted: March 28«29, 1979

Inspector: E. J. Gallagher
Approved By: DQ-’. Hayes, Chief 4’/41[7?

Engineering Support Section 1

/o /77

Inspection Summary

WPt OF

Inspection on March 28-29, 1979 (Report No, 30-329/79-06; 350-330/79-08)
Areas Inspected: Followup 10 CFR 50.35(e) vepor: concerning settclement
of diese! generator building and plant area £1ill; monitoring of settle~
ment, plezometar, strain gage and pipe profile survey measurements;, soil
borings in plant area fill and bencath safetv-related structures. The
inspection involved a total of 15 inspection hours by one NRC inspector,
Results: No items of noncompliance or deviations were identified in

the areas inspected.

75240734



DETAILS

Fersons Contacted

Principal Licensee Emplovees (CPCo)

#D, Miller, Site Project Manager

*D, Horn, Qualicy Assurance Croup Supervisor
XR, Wollney, Quality Assurance EZngineer

*B, Peck, Construct.on Supervisor

U, S. Testing Laboratory

J. Speltz, Lab Manager

Bechtel Associates Professional Cormoration

*A, Boos, Project Field Engineer
*A, Ozeroff, Qua;ic" Assurance Eng
*W. L. Barclay, Project Field Qualicy Contral
J. Wanzeck, Geotech Engineer, Ann Arbor 0ffic
F. Wall, Geologist, GCaithesburg Office

W. Kinzer, Ceotech, Ann Arbor Office’

ineer
i

Engineer
2

D. Jinnett, Quality Control, San Fransico Office
J., Hartman, Project Engineering, Ann Arbor Office

NRC Residenz Iaspector

*R, Cook
*Denotes those present at exit meeting

Functional or Program Areas Inspecced

followus of Revortable Occurrence (10 CFR 50.55(e)) = Sestlement of
Plant Area Fill and Structures

1
-

The purpose of this inspection was to observe the exploratory soil
soring program which Consumers Power Company has undertaken in an
effors to identify subsurface conditions of the plant area fill

and so. 1l condicion beneath safety related structuras founded on

plant £411. In addition, a review of the current soil boring logs,
sertlement data compiled for structures and piping and monitoring

of ground water levels was performed. Future planned activities were
also discussed with licensee personnel.

ra
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Status of Diesel Cenerator Building Sectlement

The program of applying a surcharge of sand material in and around
the building has continued. As of March 28, 1979, approxizacelv

15 feet of material has been placed and i{s proposed to be continued
until a total of 20 feet of surcharge is in place. This surcharge
is an attempt to accelerate any future settlement of DC Buidling

by zonsolidating the foundation material. *The following are the
total settlement measurements as of March 22, 1979:

DC Building Settlement:

Norch Wall = RE:SK-628RC (Westside) 2.5" (Eascside) 4.1"
South Wall - RE:SK=629RC (Westaside) 425" Castside) 5.7"
East Wall = RE:SK=-H29RC (Southside) 5.7" (Northside) 4.1"
West Wall = RZ:SK-828KC (3ouchside) 4.235" (Northside) 2.5"

DG Pedestal No. &

Northwest Corner - 4.8
Northeas* Covner = 5.5"
Southwesr Corner - 4.3
Southeas: Carner - 4.8" SK~A34RA

Soil Bordings in Progress

Exploratorvy soil boring operations are in progress in order to
identifv and develop the quality of material in the plant area
fill and beneath safety related structures. Soil borings are

being taken in accordance with the following ASTM standard zethods:

a. AST™ D=1585 Penetration Test and Split Barrel Sampling
of Soils.
b. ASTM D=1432 Soil Investigation and Sampling by Auger Borings.
g ASTM D-1587 Thin Wall Tube Sazpling of Scils.
The following receat preliminarvy soil boring logs were reviewed:

Boring Building
%9 Location Cosments
Radwaste Soft Material Elev 629=8124
2y 2y o Blowvasit



DF=-4 Diesel Fuel Low Blow Counts Elev 620«613

011 Storage 3, 3, 8 Blows/fe.
AX=4 Auxiliary Building Soft Material Elev 601
3 Blows/ft.
AX=5 Auxiliary Building Soft Material Elev 601/597

3, 4 Blows/ft.

AX=7 Auxiliary Building Lovse Material Elev 607-503
7, 2 Blows/§
Soft Material Elev $03-395
5, 2, 4 Blows/fz,

AX=-11 Auxiliary Building Soft Material Elev 516-606
3, 4, 4, 6 Blows/fc.
Sh=d Service Water Soft Material Elev 611-5605
Intake 3, 2 Blows/fc.
SWw=3 Service Water Low Blow Counts Elev £24=520
Iatake 6, 3, 6 Blows/ftc,
SW=3A Service Water Loose Material Elev 628-418
Intake 5, 3, 8 Blows/ft.
. .
SW=5 Service Water Loose Material EZlev 501-599
Intake
w3 Service Water Soft Macerial Elev 6l6=-512
Intake Prill Rod sunk under own
weight
QL=< Oily Waste Low Blow Count Elev 619-614
9, 7, 6 Blows/ft,
Observed drilling in progress
and split spoon soi.
samplin
MOTZ: (1) Blows per foot are determined bv the weight of a 140 pound
hammer dropping 30 inches in accordance with ASTM standards,
(2) The term "loose" rafers to sand material and '"Sof:'" refers
to clay material.
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In addition to the above soil Soring log's the following records

of soil borings indicated relatively higher blow counts per foot:
Af-1, AX-7, AX-8, AX~8, SW=3, SW=5, SW=7, SW=9, The qualicv of the
soil in these areas are presumed to be adequate.

A number of additional soil borings are still in progcess in order
to develop a full profile of the quality of the fovadation material.

Cround Water Levels in Plant Area Fill

The cooling pond water elevation is now at maximum elevation
627 feet. Piezometers have been installed throughout the plant
area in order to measure ground water elevations and the effect
on settlements. The piezometers indicated the following ground
water elevations in the plant:

Location Water Level (feet)

Service Water Building SW-l, SW-4

SW=h, SW=7, and SW=-8 626
Auxiliary Buildirg AX~l, AX«2 624
Diesel Fuel 0il Tanks DF-5 627
Chlorinatica Building CL-1 . 626
Adminiscration Building A-1 624
Tank Farm Area T-19 615

Ground water elevations are continuing to be monitored in the
plant £411,

Profiles of Underground Pising

Survey profiles of the service water lines in the plant £411 have
been developed. This information i{s under evaluition by Bechtel
stress analysis group to determine the stress induced due to
ifferencial settlement of the pipe lines. The current plans
of the licensee are to take soil boring along the service water
and borated water lines in order to predict future settlements
and perform an evaluation in order to determine whether the
additional stress levels are within the permissible ASME Code
raquirsments. No information regarding the evaluatisn was
available at this time,



Crack Mapping and Strain Cage Measuremen:s

Field survey's of existing cracks in the diesel generator build-
ing and service water incake structure have been performed.
Strain gage measurement devices have been installed on the diesel
generator building to monitor the displacements of these cracks
due to the effects of the surcharge being applied to the building
foundation and walls. No plans have been made to install strain
gages on the service water structure, however, periodic visual
observations are made to determine {f any additionsl cracks occur
and the width measurements of these cracks. Crack width measure-
ments continue to be monitored as well on the DG Building using
the straio gage instrumentation.

CPCo Investigacion of Pogsible Causes of the "lant Area Fill
Sectlement

CPCo and Bechtel have developed the following preliminary lisc of
possible causes which either individually or collectiveliy contri-
buted to the settlement failure of the diesel generator building
and plant area fill material,

a. Placement method regarding 1if

3 thickness, moisture control,
compaction equipment and type

¢

of materials.

b. Theoretical comparison between Bechtal Modified Proctor (3MP)
Compaction test versus settlement.

& Specification C-211 regarding the omission of fros: protection
and flooding of trenches.

d. Testing of plant area fill.
e, Test frequency and location for small areas.
£ Work performed by different contractors regarding personnel

qualifications and inpsection methods

g. Extensively re-excavated areas regarding procedures and
control,

ns Filling of the ¢cooling water pond in March 1973,

B Moisture intrusion in ground compared with compaction.

'_

kpiling material relative to molisture control (weathered,
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k. Investigation of moisture control (dry year ia 19
i Inspection procedures afcer March, 1977.

m.. Personnel Qualifications of Bech.el, U. 8. 201Cing and
Connoie contractors.

Decails of the licensee's effort in this area will be reviewed
when completed.

T Planned Activities

The licensee is planning to perform the following activitias to

identify the quality of subsurface materials:

a. Perform lift thickness test to verify if the required density
could be achieved using hand held compaction equipment with a
saximum of 12 iach lif:

b. Excavats test pi's in order to visually observe the subsurface
materials and perform in-place density tests to compare with
guality control records.

(. Continue preload in DG Su.l dng by applying a surcharge of
20 feet of sand to ace elarate consolidation of foundation
naterials,

d. Study alternatives for addicional support of the service water
intake scructure and portions of Auxiliary Building.

e, Perform pipe stress analysis on piping in the plant £ill such
EE serv;ce water lines and condensate lires.

£. Continue to perform soil borings as identified on drawing

-1145 R2 to identify subsurface conditions in the plant fill.
Exic Iaterviaw
The inspector me: with site staif representacives (denoted in Persons
Contacted) at the conclusion of the inspection on March 29, 1979. The
ingrector summarized the pur pose and scope of the inspection. The
licensee acknowledged the findings repcorted herein. The inspector re-
queszed that the licensee provide a we«kly status report by telephone
communications in order to keep the N2C RIII office apprised of the
scatus of the site exploratory prograc. The licensee scknowledged thi
request would be accommodated.



Question 1 o

four quality assurance (QA) program, which falls under =he
provisions of 10 CFR 50, Appendix 3, was applicable %o the
technical informaticn that went ints the PSAR and FSAR and
the design and construction of the diesel generator builde
ing. In our view, the unusual settlement problem at the sita
points to an apparent lack of implementation of certain QA
Program requirements. Therefore, provide the following:

(a) Identify those qQuality assurance deficiancies =hat
contributed to this problem, the possibilisiaes of
these deficiencies being of a generic naszure and
affecting other areas of the facility, and describe
the corrective actions you have taken o pPreclude
these deficiencies from happening in the future.

(B) What assurance exists that the apparent areas of
centradicticons in the PSAR and FSAR as described
by ISE during the meetings of February 23 and
March 5, 1979, do not exist in other sections of
the PSAR and FSAR dealing with matters other than
£411?

(¢) Investigate other activities not associated with
the f£ill, but important to safesy for other systens,
comporents, and structures of the Midland facility
to determine if quality assurance deficiencies
exist in view of the apparent breakdown of certain
quality assurance controls. Identify those items
investigated and the results of your investigation.

(d) Considering the results of your investigation ¢n

tem (¢) above, describe your position as =2 =he

overall effectiveness of your QA program for the
design and construction of the Midland »Plant.

Response (%o Questicn 1, Par+ a)

Appendix I provides the quality assurance deficiencies.
Sach item included in Appendix I has been classified as a
deficiency for the purpese of 4S3Uring that each item is
addressed for generic implicaticns., The isems may be Itams

£ Nencompliance identified by %he NRC, deficiencies idencified
2y Bechtel or C2Co, or conditicns which have nct heen riled
Sut as peossidbly coneributing %o the diasel generassr buildiag
settlement problem., Appendix I alsc provides:

1e A detalled discussiocn of each deficiency, iacludiag its
scope and possible generic implicaticns

[
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2. The corrective actions taken to corresct sach deficiency
associated with the settlement problem

3. If the deficiency has generic implications, actions
taken to preclude recurrence of the same or siailaz
deficiency

Response (to Question 1, Part b)

The Midland Final Safety Analysis Report (FSAR) was prepared

in accordance with 3echtel's Ingineering Department Procedure

(EDP) §.22, Preparation and Control of Safety Analyses

Reports. The Bechtel-originated FSAR sections were written

based upon information, requirements, criteria, and commitments il
contained in the various documents identified in the Midland

Project FSAR Section References form (Attachment 1-1).

These sections, as well as those originated by CPCo or B&W,
were distributed for intermal Bechtel interface cocordination
with review by project discipline groups, off-project support
groups, and the discipline chief engineers. Documentation

of this coordination and resolution of comments were maintained
by the use of three additional forms: Midland Project FSAR
Interface Routing Slip (Attachment l-2), Midland Projecs

FSAR Interface Comment Closura (Attachment l-3), and Midland
Plant TSAR Chief Zngineer's Comment Closure (Attachment Le4).
Finally, the individual FSAR sections were dissributed

€0 CPCo and 34W and a three-company meeting was held =o

ravieaw and approve the final sections. The purpose of thi
everall procedure was t0 ensure that all appropriate licensing
and project design documents were considered when preparing
the FSAR secticns and that appropriate interface ccordination
was coenducted.

The Midland FSAR was submitted to the NRC at an eariier

point in the project schedule than woculd have nor.-ally
occurred in order to provide additional time for :ne eperacing
license hearings due to the forecasted interventisn. Conses
quently, some of the material required £o be included in =he
TSAR was not available at the time of its inizial submitsal,
or was supplied based upon preliminary design informasicn.

As the design and construction continued, the appraopriate
sections of the FSAR were revised or updated to iaclude =he
necessary information.

In addition, 973 official NRC guestions were issued an =he
Midland docket (350 on the FSAR and 123 on %he envirsonmental
report). Several of these guestions resulsed in design
changes. As these changes were made, the appropriate secsticns
©f the FSAR were revised. An audit of 3echzel Projecs
Engineesing was conducted by Bechtel Qualisy Assurance on

P
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January 22 through 10, 1979, to ensure that thers is a

system by which design changes are reflected in =he FTSAR and
that this system is properly implemented. In addition,

there were numercus CPCo QA audits which included this aspect,

To identify and track missing information in the PSAR, an
Amendment/Commitment List was created. This list gives the
appropriate FSAR section reference, a brief description of
the nmissing information and the action required to resolve
the open item, the due date for closure, and the responsible
organization., An example of the Amendment/Commitment List
is included as Attachment l-5,

Through the above procedures and actions, the TSAR and
project design documents are censtantly being reviewed and
compared against each other., When inconsistencies are
identified, they are corrected. However, there are scme
sections of the FSAR that are essentially insctive (e.g.,
the FSAR sectiorn relates to items for which the designm,
procurement, and construction phases have been completed and
there have been no recent document changes or NRC questicns
to proempt a review of the section).

Prior to the identificaticn and investigation of the diesel
generator building settlement starting in August 1973, FSAR
Section 2.5 and Subsection 3.8.5 (which were the areas of
contradictions in the PSAR and FSAR as described by I3E
during the meetings of February 23 and March §, 1979) were
considered inactive. All of the major plant back#fill cpera-
tions were completed, no significant revisions %o the related
civil specilications or calculations ware made, and enly two
NRC questions were received at that time. These two NRC
questicns were related to Section 2.5 and deals with the
seisnicity of the Michigan region.

Although the above activities have been and are now being
implemented, it has been decided that in order %o provide
assurance that areas of contradicticon do not exist in other
sections of the PSAR and FSAR dealing with matters other
than f£ill, the following additional actions will be taken.

s wen -

and track design commitments made in the PSAR and
related licensing documents., A sample sheet fzsm =his
list is included as Astachmer: l-§., Several ravisions
0f this list were issued %o update “he "stasus" and
"dispositicn document” columns. This list was also
used in developing FSAR Table l.J=2, Significant Design
Changes, which identifles the significant changes made
since issuance of :he construction permis, To assurse
that the PSAR desiyn commitments were 3roperly dispe-
sitioned :hrough lncorporation iato a praojecs design

Lo A PSAR Commitment List was created in 1373 2o identify
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document or the TSAR, a final review and update of =he
PSAR Commitmen:z List will be complated by January L, 1230,

- TO assure that no areas of contradiction exist betwaean
the FSAR, PSAR, and projecs design documents, a raviaw
of sections of the FSAR that are determined to be
inactive will be completed Dy January . 13980. Ffor
this purpose, an inactive FSAR section is definad as
any section for which the basic technical content has
not changed since the initial preparation of the FSAR
and for which =here are no Qutstanding unanswered NRC
questions or identified Safety Zvaluation Report open
items. Any inconsistencies identifia¢ during these
Teview activities will be resclved and all appropriate
changes will be made to the PSAR. A review of the
remaining sections of the FSAR is not considered necessary
because of the ongeing review process described above.

3. ELP 8,22, Preparation and Control of Safety Analysis
Reports, provides a system for controlling the preparaticn
and revision of safety analysis reports. This procedure
will be reviewed by June 29, 1979, although there are
A0 apparent needed improvements noted at =his time.

‘. A Quality Assurance audit will be made of the three
actions noted above.

Response (to Question 1, Part ¢)

The previous discussions describe known quality assurance
deficiencies relating to the diesel Fenerator tullding settle-
ment, corrective actions taken with regard to the deficiencies
as they apply %0 the settlemernt prodlem, and actions taken for
the deficiencies as they apply generally,

In addition to these specific actions previously noted, otrer
actions related %o the generic nature o the deficiencies identi-
fied have heen taken or are in progress These resulzed frem arre

and Zechtel's implementation of their Q2. programs., A hrief
cescription of these actions follows.

14 A review was completed By Bechsel Quality Assurance ia
Januaxy 1978 of the use of =he Field Change Reguest and
Field Change Notice to obwain clarificacions of speciii=-
cations and drawings. This review concluded =hat thers
is an awareness of the need for specificiszy in specifi-
cation and drawing preparation on zhne Midland projecs.

- A review of specificaticns covering isems such as
references, %tolerances, and clazisy of %the specifizanions
was undertaken oy 3echtel and C2Co in late 1977, mhi
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study resulted in revision of several specifications.
Most of the specifications used By construction wers
included, but the soils and concrete svecifications
were not used because the status of =his construction
#as nearing completion. A review will Se undertaxen
and completed Ly June 29, 1979, of specifications not
included in the inisial study, but still in use in the
field. This review will cover the same areas as the
original study. Specificaticns C-210 and C-=211 have
been the subject of review subsequent to the disceovery
of the settlement problem, and have teen revised %o
provide a better definition of the requirements,

Quring the specification review, 3echtel Quality

Control and CPCO QA also reviewed each active Quality
control Instruction (QCI) in use to ensure the callout
©f adequute inspection criteria. ‘here additional
clarification of specifications was considered necessary,
this informaticn was forwarded 4o Bechtel Project
Engineering for resolution and included in the study
discussed previously.

During September 1977, Bechtel QA revised their menitoring
program to provide for more in-~depth verification of QA
program requirements. At t.: same time, Bechtel OA
management audits were incre.sed from one to two cer

Jear. Jdechtel QA engineers asisigned %o the site have

Seern increased from five in 1977 to a present level of
eight. i

In 1976, CPCo QA instituted a program of overinspection

of certain Q-listed construction activities., To implement
this program, CPCo QA personnel at the site were increased
from 5 to an average of 20 over khe pericd from 1976 to
1978 to support new activities (mechanical, electrical,
etc) being started. CPCo QA perscnnel in the Jackson
office were increased from one %o six (excluding the

Audit and Administration Section).

a. Areas that were subject to overinspectlon included
the following:

(1) Reinforcing steel installation - inisiated in
June 1976 on a sampling basis, and i- Qctcber, 1976,
for 100% review

1
- h

(a) 1976 = 53 inspections
(B) 1977 ~ 306 inspections

(¢) 1978 « 145 inspections

=
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(2) Structural embedment installasion - 100%
(initiated during June 1377)

(a) 1977 = 168 inspections
(b) 1978 = 84 inspecticns

(3) Vendor x-ray interpretation = initiated in
late 1978 and presently 100% review for
radiographs received

(4) Field radiograph interpretation - sample
Basis started concurrent with =he stazes of
radicgraphy

B Other areas subject to a total increase in audits

and overinspections included, but were not limited
tos

(1) Mechanical activities
(2) Electrical activities

Overinspections in these areas total 101 for the
last 6 months of 1978.

Q. Audits conducted in all areas by C?Co site QA
rersonnel are as followr: ¢

(1) 13976 = 76 audiss
(2) 1377 = 48 audits
(3) 13878 = 51 audiss

Resident engineers have been assigned at the site to
aild construction in the proper interpretation of drawe
ings and specifications, aii in the resclutzion of
problems such as interferences, and provide clear
direction of the specificatisn intent. These residents
have been increased in number from 1 in March 1976, %o
the current figure of 22.

In April 1978, Bechtel QA initiated supplemenzary
guidelines to indicate certain criteria for initiatin
tracking charts t2 aid ina identifying =rands in any
particular area for Tepetitive occurrencys. These
charts are issued monthly =0 CPCo and 3ezhtel QA manage~
ment.

«

The composite effect of “hese actions is to provide increased
assurance of program compliance in all areas.



Resoonse (&0 Quession 1, Pars d)

The preceding discussions deserise varicus discrapancies
discovered as a result of =he settlement investigation,
corrective actions associated wish the soils activity, apd
correactive actions planned or taken in other areas %o assure
that these deficiencies do new exist and are precluded else-
where., This discussion alsec descrises reviews and correc-
tive actions which were taken Prior to the advent of the
settlement problem, but which continue S0 apply generically.
It is emphasized tha* %he ssi:lazent mOnitoring program (by
which the settlement . uolem was initially detected) was an
integral and continuing part of the overall Midland Qualisy
Assurance Program.

It is CPCo's position that the Midland Quality Assurance
Program being implemented on the Midland Project is effective,

e
U
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Appendix I

CATEGORY I
DESIGN ACTIVITIZS

A, Deficiency Cescription:

l.

Inconsistency Between Specifications And The
Dames § Mocre Repors

A number of consultant Teports have been added as
appendixes to the PSAR. These reports contain
aumerous and sometimes conflicting
recommendations. These reports are subject to be
construed as commitments. For example, the Dames
§ Moore Report (referenced as an astachment %o the
PSAR in Amendment 3 to the PSAR) makes ceartain
recommendations velating to the compaction and
pProtection of soils. Certain of these
recommendations were not specifically called out
4s requirements in the implementing specification.

Lack Qf Formal Revisions Of Specificatiocns To
Reflect Clarification 0f Specificaticn
Requirements

Conflicts existed between Secticns 13.7 and 12.4
of Specification C-210 relating %o the laboratory
standard to be used., These paragraphs were the
subject of clarification communicaticns.

a. Specification C~210, Revisions 2 through &,
Section 13.7 ecriginally required achesi.ve
scils to be compacted to not less than 95% of
"...modified proctor method (ASTM 1357,
Method D)."

b. Specification C~210, Revisions $S and 5,
Section 13.7.1, Cohesive Scils, states, "All
cohesive backfill in the plant area and t-e
berm shall be compacted to not less than 95
percent of maximum dansity as determined By
ASTM D 1557, Methed 0.°

e. Specification €-210, Revisions 2 through §,
Section 13.4, Testing, states, “Testing of
all materials placed in =he plane arsa and
the berm will be performed in accordance wish
the tests listed in Secticn 12.4"



content of cohesive material will ne
determined in the laborateory in accordance
with ASTM Designation D 1557, Methed D,
provided that the sample is Prepared in ¢
layers, each compacted wish 25 2]lows with a
10 pound hammer dropping 18 inches giving a
compactive energy equal to 20,000 foot=pounds

per cubic foot. (Bechtel modifiad Proctar
Density tast)."

Inconsistency Of Information Wishin The FSAR
Relating To Diesel Generator 8uildiag Pill
Material And Settlement

The FSAR submitted to the NRC (through
Amendment l7) contained cer=air inconsistencies:

a. Tables 2,.5-9 and 2.5-14 identify the
foundations under the diesal generator
bullding to be cohesive £ill. The actual
material specified and used was randem £4311,
which includes cohesive and cohesionless
material and concrete.

b. FSAR Subsaction 3.8.5.5 indicates a
settlement of 1/2 inch for sh2lloew spread
footings (such as the dissel generator
building). FSAR Table ;.5=-48 indicaces a
settlement of the diesel generator building
of approximately 3 inches.

Iaconsistency 3etween Basis ror Settlement

Calculations For Diesel Generator 8uilding And
Design 2asis

a. Settlement calculations for the diesel
generater building differ from the design
fequirements in the following ways:

(1) A uniform load of 3,000 Psf was used
father than the 4,000 psf shown in
Figure 2.5=47 in the FSAR.

(2) An index of ,001 was used rather t=han
the index of .003 shown in Table 2.5+~18
ia the FSAR.

(3) The calculations assumed a mas
foundaticn rather than a spread focting
foundation, which is the actual design
condicion.



b. The reasults of these arroneous calculations
were included in the FSAR.

Inadequate Design Coordination in the Design of
the Duct Bank

Four vertical duct banks were designed and
constructed without sufficient clearance %o allow
a relative versical movement Setween tie duct bank
and the building, and therefore restricted the
settlement of the diesel generator building.

Discussion 0f The Deficiency, Its Scope, And Generic
Implications: (The numbers below correspond to =he
numbers under Part A above.)

l.

2.

Toject engineering specifications meet the
commitment for compaction of soil as stated in
PSAR Amendment 3, dated August 13, 1969. ¥SAR
Subsection 2.8.4.1 states, "All 411 and backfill
materials are adequately compacted to insurg
stability of the fill and =o provide adequate
Support for structures founded on this £111
without excessive settlement." Specifications c-
210 and c~21l1 provide sufficient criteria by which
L0 ensure that the fill is adequately placed &~
prevent excessive settlement.

As stated in PSAR Subsection 2.8.1, Introduction,
"This section presents the summarized resulss of
studies of the foundation iavestigation phase...."
Although the Dames ¢ Mocore report is referenced in
this subsection, it was not intended %o be a PSAR
comuitment except for those portions specifically
indicated in the PSAR.

Therefore, the differences between the Dames &
Moore recommendations (or cther consultant recem-
mendations) aad the specificasion requisements do
not indicate a failure to meet commitments in the
PSAR. These Tacommandations were considerad by
Bechtel Projecs Engineering and appropriate ones
wers committed to in the PSAR and included as
requirements in the specifizations.

Lettars, TWXs, telecens, and memerandums ars ofeen
used to clarify the intent of she specilications.
It is possible that in some situations the
clarification provided Lircugh the above methods
may have modified the specification withous
formally changing the wording of =he
Specilications, This is csnsiderad Potentially
generic %0 cther areas.



Refer to the response %o Question .1, Part b,

The diesel generator duilding settlaement
calculations were based on Preliminary information
supplied by 3echtel Project Zngineering in

March 1978 which included a uniform loading of
3,000 ps? over the entire duilding. The
calculations were checked in =he 3an Prancisce
office in March 1977. The final design was
released by 3echtel Project Eagineering in

Mazch 1377.

A £ill soil compressidbility factor of .00l whis
was used in the original settlement calslat.~n
was later determined to be less appropr’.ate than
factor of .002, and a factor of .003 wa. stated in
the FSAR. The individual sesponsible for the
original calculation 4id not become aware of this
change until after the diesel generator settlement
Problem surfaced. Thereafter, he determined that
the change, in this case, would resul: in a
predicted settlement that was insignificantly
different from that predicted in the original
calculaticon., This was not noted in she original
calculation.

Checking of the calculaticn was completed prior to
completing the coordination of =he final design
configuration. The original calculations were
Dased on a uniform load of 3,000 psf and a mas
foundation, whereas =he finmal design was based on
a uniferm load of 4,000 psf and a spread footing
foundation. The originator of the calculation was
aware of this change on a timely basis, but it was
determinad that because conservatism vas used in
the calculations, the change in results using th
final design parameters would be small and wishina
the accuracy limits of the analysis. However,
this was not noted in the calculation.

Although it is felt that this is an isolated case,
S0 assure compliance with the requirements of

EDOP 4.22, and EZRP 4,37, refer %o Part C (below)
for a discussicn of the corrective action.

?T0ject design Drawings E-502 and C~1001,
Revision 2 and (=-1002, Revision 2 resuls=ed ia a
l-inch separation gap being specified becween the
duct banks and the diesel generator ouildiag
foundacticns t9 allew for differential set=lemen=.
The applicable electrical drawings indicaze

L ]
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minimum dimensions enly, and do not reflect as-
built dimensions. Therafore, the cognizant
engineer went to the jobsite, measured the exposeq
duct banks, and designed =he openings {n the
footings accordingly. At the time of =hig jobsite
visit, the backfill and a mud mas covered the
enlarged cross-sectional area of the duct banks
below the foctings. Ffrom the information
available to the engineer, it was net apparant
that the duct bank under the opening was larger
than the part Projecting through the mud mats.

Coordination failed to identify a second
electrical drawing, Orawing E=42, Sheet 33,
Revision 4, which shows that buriasd duct banks
have more concrete cover over =he conduits in the
duct than was required for the exposed duct hink
above the footing level. As a result, the desi¢n
d.d not specify a versical gap between the zottom
of the footings and the enlarged duct bank
section.

Coordination of drawings is accomplished in
accordance with ZDP 4,48, This Procedure requires
a4 coogdination print to be atilized and signed by
the affected discipline engineers. Only the last
revision of the coordination print is reguired %o
be retalined.

Most interdisciplinary interfaces are self-avident
as to interferences that may arise from other
design or construction. There are specific design
tases for th' separation between Seismic

Category I systems, and between Seismic Category I
and non-Seismic Category I systems. 3Below grade
interfaces are not easily accessible for later
verification, whereas accessible interfaces will
be subject to walkdown inspections at the
completion of construction. This f£iral check will
verily compliance with separation eriteria and the
absance of interferences.

S8ased con the above, we do not cansider tais case
L0 be generic, but rather an ancmaly. This is
sSupported Dy the fact that 3echzel Qualis:
Assurance and Qualisy Ingineering have complesad
16 monitors and audiss in the arsa of design
coordination over the last 16 montas, and have not
identified any significans deficiencies.



Actions Taken To Correct The Deficiency Associatad wWieh
The Settlement Problem: (The numbers below cerrespeond
Lo the numbers under Pazts A and 3 above.)

1.a. Specifications C-210 and C-2l1 have Deen ravised

by issuance of Specification Change Notices (scNs)
C-210-5001 (Mareh 30, 1979) and ¢-211-9001
(April 2, 1979), which provide for:

(1) Maximum density of cohesive soils 38ing ASTM

O 1557, Method D, with a miniaum compaction
of 95%; :

(2) Moisture verification of adequacy to be at
the time of fiald density testing;

(3) Maximum locse life thickness of 8 inches for

motorized equipment and 4 inches for hand-
held equipment;

(8) Minimum compaction of 85% relative density
for cohesionless soils.

A complete review of the Pames & Moore Report will
be completed and a documented disposition will be
made for any other ipparent differences between
the Report recommendations and =he project
specifications. This review will be completed by
June 29, 1979, -

Specifications C-210 an4d C-21ll have been ravised
as previously stated in Section C.l.a above.

On April 3, 1979, the Midland Project Engineering
Group Supervisors were reinstructed that the only
Procedurally correct methods of implementing
specification changes are through the use of
specification revisions or SCNs. This was
feiterated in an IOM to the Group Supervisors fzom
the Midland Project Engineer on April 11, 1979.

Pertinent portions of rsar Secticns 2.5 and 3.3
are being reviewed, and rsaa change notices have
been and may be written S0 correct the inconsise
tencies and to add clarificaticn -0 the material
Presented. FSAR change notices were iLncorporaced
Anto the FSAR in Revision 13 (dated February 23,
1979). The remainder of these reviews will ne
completed by June 29, 1979.

. Settlement calculations will be made again

subsequent £o =he complation of the diesel
generator building surcharge operasion.



D.

4.Db.

s.b!

The importance of updating support documents (such

as calculations) as new casign information beccmes

available in order to aveid discrepancies has been

reiterated by an internal memorandum to the Bechtal
Geotech Desiyn Team dazed April 12, 197s.

A recent 3echtel Quality Assurance audit of the
Bechtel GCeotech Section was conducted in February,
1979, Although the resulss of this audit
indicated that this arsa is effectively
controlled, additional audiss will be performed in
this area on a §-muneh cycle until completion of
soils work.

Provisions were made to allow independent vertical
movement between the diesel senerator building and
the duct banks.

Bechtel Project Engineering will review design
drawings for cases wrare ducts peretrate
vertically through foundations. The possibility
of the duct deing enlarged over the design
requirements and the efface this enlargement may
have upon the Structure's behavior will be

eva): ed by June 1, 1379. Proper remedial

mea 48 will be taken if the investigation shows
POte. .ial problems.

Correccive Acticns'rakcn To Preclude Recurren-e
Elsewhere: (The numbers belsw correspond to the nunbers
under Parts A, B, and ¢ above,)

1.

Engineering Department Project Instruction

(EDPI) 4.1.1 (issued in July 1974) provides a
System requiring that design criteria, contained
in documents such as the PSAR or FSAR, be
incorporated into the design. This Tequirement
was previously found in the 3echtel Job Procedure
(7220) entitled, "Design Document Requirements
Procedure.”

EDPI 4.1.1, Revision 0, Paragraph 3.1 states: “The
Discipline Ingineer who originates a design
document shall £ill ous the attached Design
Requirement Verification Checklisc (CRVCL) as he
develops the design document =o assure that all
applicable design criteria centained in each
referenced iscument has been incorporated into
lesign docur.nt and o verify that no omission
onflict exist., If a particular Design
fequirements Document is not applicable %o ¢
design document, Place 'N/A' in the space zro
for identification." i

O o
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2.

2.b.

2.

d.

« @,

Exhinit 1 €0 EDPT 4.1.l iscludes a "PSAR/PSAR®
“Ory and a "3Sechtel discipline standards”
catsgory. .

TO assure that this svstem ig being izplemented,
Sechtel QA conducted an audit of shis system on
January 22 through 30, 1979. This audit resulted
ia two findings for which corrective actions ara
scheduled to be completed by May 18, 1979.

A review of the references, tolerances, and
clarity of the specifications was undertaken Sy
Bechtel and CPCo in late 1977. This study
resulted in appropriate revisions to several
specifications. Most of the specifications used
for construction were included in =his study, but
the soils and concrete specificzations were not
because the status of this construction was
nearing completion at that time.

Using the installation of the reactor building
spray pump and ancillary sys=em as a study
mechanism, Sechtel and CPCo performed a
dimensional tolerance study. The purpose of this
study was to evaluate drawing and specification
tolerances and clarity. This study was concluded
in early 13978, and preceded the majority of the
nechanical and electrical installations. The
generic findings resulting from this study were
applied to other mechanical and electrical
drawings and specifications, and they have been
revised as needed.

A review of those specifications being used for
remaining comstructicn and nct included in the
studies described in Parts 2.a and 2.b above will
be complaeted by June 29, 1979.

EDPI W.49.1, Specification Change Notice, will be
revised by May 1, 1379, to incorporate
clarifications and instructions concerning use of
specificaticon change notices.

A specific review of the FSAR and specificasion
fequirements for the gualification cof electriczal
and mechanical components has been made as part of
the corrective action relating 22 C2Ca's 50.55 (e)
Teport on component gualification.

Refer to the response to Question 1, Pars b.

Calsulaticnal technigues and acsual analysis will
De audited to sample the effectiveness of =he



design calculational process. Recent audits have
oeen conducted of the ITT Grinnel hanger design
and CPCo relay setting calculations. Bechtel
will, on a yearly basis, audit each of their

design disciplinas.

No further acticns are required on this item.
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CATEGORY I
CONSTRUCTION ACTIVITIZS

A, DPeficiency Cescription:

l. insufficient Compactive Effort Used In 3ack#ill
Cperation

There are no records available to indicace ghat

T the varicus types of compaction ecuipment used for

1 , StIuctural backfill were evaluated Or cualified =o
handle the specified life thicknesses and thas
appropriate lift thicknesses wers established for

each type of equipment.
3 Insufficient Technical OQirection In The Field

The Dames & Mocre Report and the CivileStructural

Cesign Criteria 7220-C-501, Revision 9, Section

§.1.1 stacte, in pare, "Filling operations shall te
- performed under” the technical supervision of a

qualified soils engineer...."

Technical direction and Supervision were provided

by Field Engineers and Superintendents who were
assigned the fesponsibility for soils placement,
The direction and supervision were not sufliciently

employed. L
8. Discussion Of The Deficiency, Its Scope, And Generic
Implications: (The numbers Selow correspend %o the

numbers under Par= A above.)

1. Areas of low densit appear to be mestly confined
to structural backfill placed in confined areas
using vibratory type hand-operated equipment anA
in areas placed under Specification C~210 where 1
equipment was not Prequalified and acreptance was
By test. The equipmen: was evaluated for itg
ability %o handle life thicknesses o up =o
12 inches based on achieving satisfscnory ine-place
test resulcs. However, =he speciliic tyre of
equipment used and the number o¢ Passes needed o
achlave the required density were not recorded.

Caterory III provides a discussion °f the gener:ic
implications of =he gualisy contrel and testing
- factors wnich had a Primary inpact on equipmens

qualification.

| )
-

The soils tests during plans f:il1 operaticns
generally snhowed good compacticon, and this iaforma-
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tion was utilized by field Personnel in determining
the amount of direction necessary. Soils cperations
are unigque and there are no physical astrizyces
available to supervisory personnel by which co

check the quality of the compactive effort other

than the test results. Zach lifs is subsequently
covered by the following lifs. For mest other

work (such as piping), the results aof the work
efforts remain visible (such as alignment at
subassemblv closure points), or subsequent inspections
can be made or repeated o verify the quality

(e.g., hydrostatic tests, neondestructive examinations,
and functiocnal tests).

Actions Taken To Correct Deficiencies Associated Wish
Settlement Problems: (The numbers below correspond to
the numbers under Parts A and B above.)

3o Prior to the resumption of soils work in the plant
adrea, compaction equipment will be reevaluated or
Tequalilfied as to material type (cohesicnless or
cohesive soil), lift thickness, number of passes
er rate of coverage (i.e., compactian effort), and
compaction achieved based on field and laboratery
cdensity testing. This will =e documented.

2.a. Permanent fill operations will not be conducted
unless a Pield Soils Zngineer is onsite o provide
technical direction for the operations. SCN C-
211-9001 adds this requiremens. Ia addition, a
Scils Engineer from the 3echtel OCesign Section
will be assigned to provide an overview of the
field cperaticn. The duties and responsibilities
of these personnel will be defined Pfior to the
Tesumption of soils cperations.

2.5, CPCo will implement overinspecticn for soils
Placement, utilizing a specific overinspection
plan.

Corrective Acticn Taken To Preclude Recurrence Zlsewhere:

(The numbers below correspend t0 the numters uader

Parts A, B, and C above.)

1. A review of specifications and prucedures used for
construction will be made =o identify all construce
ticon eguipment requiring gualification. This
Teview will be completed 2y June 29, 1579,

8 The duties and respensisilisies far £ield engineers
and field crafis supervisisn are celined

in Field
-—- - - -

(2]
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Procedure FPG~1,000. This procedure will be
feviewed by May 31, 1979 =o dssure the clarity and
completeness of the definition af duties and
responsibilities, although there is no apparent
need for improvemant at this time.



CATEGORY III
QUALITY CONTROL AND TESTING ACTIVITIES

Oeficiency Description:

: Inadequate Quality Control Inspection Of Placement
of Pill

Sechtel Quality Consrol inspection of soils work
did not identify deficiencies which may have
contributed to placement of £ill shar appears to
have densities in place that are lower than those
specified.

8 Inadequate Soil Moisture Testing

Prior to 1978, meisture content was controlled by
tests taken after compaction. Few or o tests
~were taken on the £ill prior =o compaction, as
fequired by Specification C-210, Section 12.6.
Attachment l-7 describes the methods thas were
used for soil control during the various stages of
Znil placement.

- 3 :n:mrioc: S0il Test Results

A review of soils test reports ilndicates that
there are some reporss which contalin errors and
inconsistencies in the data. Technical direction,
survelllance, and test Teport reviews by 3echtel
Quality Control did nce identify these errors and
inconsistencies.

In addition, a preliminary review of these repors
also indicates other pessible problems wizh the
compaction tes:t data. Attachment i=8 presents the
preliminary findings of this review.

4. Inacequate Subcontractor Test Procedures
U.5. Testing's QA Program, Ravision §, dated

March 20, 1978, 4id nes Frovide procedures or
instructions for =he following areas:

a. Developing and updating the family of grocser
Surves;
b. Visually selecting zhe PIORer 2roctor curve:

Revision 1
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&, Cevelopiag additional 2roctor curves for
changing materials QCSUITiIAG between ncrmal
fzequency curves;

d. Alternative methods of determining the proper
laberatory maximum density where visual
comparison is nos adequatae.

Specification G=22, Revision 1, dated June 22, 19873,

L8 an attachment eo Specificaticn C-208 and specifies

the requirements for U.s. Testing's QA Program.
Section 1.1.5 of Specification §-22 requires chae
this program provide instructiens, Procedures, and
drawiags, although it does N0t specifically call

QUL the requirements of Subparagraphs a through 4 listed

above,

Discussion 0f =he Ceficiency, I:s Scope, And Generie

Implications: (The numbers below correspond to the
Aumbers under Pars A abcve,)

il

The inspection #or So.ls was accomplished oy
Surveillance which did N0t require extensive
documentaticn of the specific Sheracteristics
snspected. In other constructic areas for which
surveillance is emploved, acceptance 18 based on
the final inspection of the physical characteristics
after complecion of the construction activity and
the final inspecticn resulcs fe documented on a
cha:ac:c:is:ic-by-charact.ristic Basis. As such,
the application of a defect prevention survelllance
is not a generic problem where final inspectiocns

of record also exist. This item is considered to
have generis implicasicns in areas where inspecticn
of Processing methods, equipment, and personnel
during construcstion is intended as an inspection

of record Fequ.iring clear direction and recording
Of the specifics.

Prior to 1378, Section 12.6 of Specification C-210
was interpreted By field perscnnel as follows:
*during compaction” was interpreted as thne entire
process of placing, sompacting, and Cesting £il1.

The moisture content was measured during the

density sest, whien was taken inmedlately afrer
Sompaction. Therefore, » field interpretactiosn,

the moisture contens was measurad "duriang compacsion"
and the £ill was A0t tested in its loose stace.
Reconditioning was done af:ser tessing. A summazry
of moisture measuraments taken for each time
pericd of construcsion is given in Attachnent l-7,
Ahen cohesive soils are used, moisture Sontrol ia
the berrow areas Or stockpiles is for the PUrPose
of [inlmizing the constructicn impacs af Ferfoming

- - - lamisw
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moisture conditioning in the area wheéo £411 is
being placed and compacted.

The specifications, as now revised, require that

the moisture content for cohesive s2ils be within
*2% of optimum moisture at the time of field
Ecnsi:y testing. The specification further siatas
that field density tests are to be taken immediately
following compaction.

Moisture conditisning of soil (preconditioning of
mater.al) is unique to £ill placement and is,
therefore, not generic to other areas or disciplines.

Bechtel's quality control of testing performed by
the testing laboratory subcontractor included
steps to verify that %he test results were reported
as either percent compaction or relative density
(as appropriate to the material ceing tested), the
specification compaction requirement was met, =he
moisture content was within the required limits
(when required for cohesive soils), and the reperts
form was properly completed providing date of
test, location, elevation, and laboratory chief's
signature attesting te procedure compliance.

This item is considered to be petentially generic
o other testing performed by this subcontractor.
It is not considered generic %o the activities
performed by the nondestructive examination (NDE)
subcontractor, as indicated by recent monitors and
audits as follows:

a. Since January 1978, there have been ten
audits of the NDE subcontractor's operations
completed by CPCo, Bechtel, an Authorized
Inspection Agency, and the subcontractor's
management., The findings resulzing from
these audits do not indicare any significant
er repetitive problenms.

b. Bechtel Quality Contrcl surveys the NDE
subcontractor's testing operations and
reviews all Qe-listed radiograghic fila for
f£inal acceptance.

S The authorized inspecssr reviews ASME radis-
gTraphs and surveys other NDE.

d. CPCo QA provides an overinspectisn of NDE on
a sampling basis.



The inadequacy of tha test laboratory subcontracsor's
test procedurss is considered :o re potentially
jeneric to cther testing performed Dy this subcon-
Lractor. It is not considerad generic %o the

testing performed by the NDE subcentractor for the
reasons cited in Pars 3 immediately above.

Actions Taken To Correcs Ceficiency Associated With The
Settlement Problem: (The numbers helew correspond to
the numbers under Parts A and B above.)

l.a. PQCI C-1.02, Compacted Backfill, is being revised

l.b.

- R

2.b.

to include a Daily Scil Placement Report, which is
t0 be used in each area where soils work is being
performed. This report will include:

(1) Area sketch showing areas of placement;
(2) Identification of equipment being used;
(3) Identificaticn of supporting personnel;

(4) Recording lift shickness measurements (by
elevation differences) which ar representative
of the £ill being placed;

(5) Compactive efforts used (rate of coverage or
number cof passes); .

(§) Location by grid coordinates and elevaticn of
all tests taken and testing frequencies.

Bechtel Quality Control "surveillance" will be
changed in PQCI C-1.02 to "inspection” far inspections
of record prior to the resumption of scils operatians.

AS previcusly ncted under Category II, Section C.2.b,
CPCo will perform overinspecticn on a sanpling
basis.

SCN C~-210-9071, issued on Marsh 29, 1979, and

SCN C-211-9601, issued April 4, 1379, provide more
directicn asy %o the manner in which moisture is to
be controlled in the %ield.

Bechtel Quality Control will continue =0 review
field moisture and densisy test resulss o verily .
that moisture content is withina =he recuized
moisture limits. When test resulss are no+ accep=~
table, the area affected will be identified ¢o the
Field Soils Zngineer for appropriate acticn. The
corrective action taken will be documented oy



3.b.

Sechtel . .ality Control on :ho Paily Soils Placement
Repore, Ciscrepancy Repors, or Nonconformance
Report, as appropriate.

In addition, when cohesive material is used frem
Sorrow areas and stockpiles, moisture tests may he
taken for production control. Such information
will be provided %o the Field Soils Engineer for
his evaluation of the need for any preconditioning
of materials prior o placement and compaction.
Final acceptance of moisture content will be at
the time of compaction testing, as reguired by the
specifications.

The C?Co ~rommismens given in Section C.l.c above
also applies here.

An in-depth review of testing and test resulss is
being conducted Sy 3echtel. The Bechtel Geotech

Toup is leading the investigation. This investie
gation will include:

(1) Borings taken in areas placed throughout
construction;

(2) Test pits;

(3) Laberatory tests on samples from borings and
test pits;

(4)  Analysis of past test results (Some preliminary
: results are given in Attachmens 1=8.);

(5) Overlay plots of all tests.

This will be completed by July 31, 1379,

PQCI C-1.02 is being revised =o improve the
clarity of the specific items ccvered by Bechtel

Quality Control's inspection of U.S. Testing's
soils compaction test reports.

CPCO will perform overinspection of che U.S. Testing

soils testing activisies and feports, utilizing a
speciilc overinspection plan.

Selection of proctor curves will ne ionger be a
Problem because each fiald “ensity test will be
accompanied by a separate laboratory standard

Sompaction test which will provide dizect cempariscen.

This has teen direceed Dy a letter to 7.5, Testing
and has also been reflect=ed in SCN C-208-5004
cated April 13, 1979,



G

An Ln-depth audis cf U.s. Testing's operations
will be performed by Sechzel by May 31, 1379.
This audis will include an evaluation of zhe need
for any other procedures.

0. Correcsive Actions Taken To Preclide Recurrence Zlsewhere:
(The numbers below Cofrespond to the numbers under
Parts A, 3, and ¢ above. )

l.

3.:0

Sechtel Quality Consral Ras initiated a review of
all active Quality Control Instructions (QCIs).
This review is Deing performed to identify those
QCIs similar =0 PQcI C=1.02 which pravide for
defect prevention surviellances, Modifications
will be made to these QCIs %o distinguish between
the defect prevention surveillances and the final
inspecticns of fecord, fecognizing zhat the final
inspections of record Tay be made during or at the
complation of che construction activisy. The
final inspections of record will be recuired =o be
documented, whereas the surveillances ‘ar defecs
Prevention will not be fequired %o be documenced.
The review is scheduled =22 he completed by Junme 29,
1979, Modifications 0 QCIs will =hen commence as
necessary in accordanace wish ST/PSP G=6.1,

Ne additiconal action is Tequired.

Quality Centrol [astructions will be evaluated o
ensure that the documentation characteriscics
which are t©o he inspected ({.e., Teview callouts)
are clearly specified. This will be completed by
June 29, 1979.

The laborasery testing subcontractor is also
performing other testing work, such as =has for
concrete materials and reinforcing steel mechanical
splices. Through reviews °f test results, sess
procedures, equipment used, and personnel pezforming
the tests, similar deficiencies as addressed above
are not apparent.

An inedepth Bechtel JA Project and Zngineering
audit of U.S. Testing cperazions Sovering testing
and implementasion o+ snelr QA program will e
conducted {n late APril or early Mavy 1973, This
audit will sonsider Jenaric elemencs,

No addizional acsien A8 Tequired.

Revision 1
3/79
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‘ S. Additicnal Actions Applicable TOsSs the 3card:
\

a. Quring May and August of 1977, a review of
all QCIs was performed Jointly by CPCo and
Sechtel to accomplish the following:

(1) Delineate inspection technique (visual,
measurement, or visual and measurement) ;

(2) Assure the existeace of adequata inspection
eriteria (reference specifications,
drawings, etc, as required) ;

{ (3) Modify she inspection record =o require
' that the QC EZngineer utilizes the acceptance
eriteria as stated in =he source document
and records the actual inspection
results;

(4) PDelineate interfaces;

(5) Clarify instructions to the Bechtel
Quality Control Zngineer;

(6) Clarify the Scope of the inspectioan.

b. CPCo Proiect Management and QA reviews field
procedures (new and revised) and C?Co QA

' . reviews QCIs (new and revised) in line with
' ‘Bechtel jefore release.

S in 1978, CPCo implemented an cverinspection plan
£0 independently verify the adequacy of constsuction
and the Bechtel inspection process, with the excepticn
of civil activities. Reinforcing steel and embeds
were covered in the overinspection. C2Co, however,
nas audited and surveilled other civil activisies
fumercus times, as indicated in the iadividual
engineer's activity logs,

d. CPCo reviews onsite subcontrascter QA manuals
and covers their work in the audit process.

e, An ongoing effore is improving she "surveillance”
mode called for in the OCIs 2y causing more
specilic dccountability as to what character-
istics are inspected on what specifiic hardwars
and in scme zases changing "surveillance® =»
"iaspection.”

v 1
‘ b



~——

Sechtel is working to incorporata scientific
sampling plans for inspection

areas, whereas
the existing practice is =0 use percentage
sampling.
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CATEGORY IV
QUALITY ASSURANCE ACTIVITIZS

Deficiency Description:

1.

Inacequate Corrective Action For Repetifive
Conditions

There have peen nonconformances which could be
considered to be repesitive. NCRs documenting
these nonconformances include, but are not linited
£o, QF=29, QF-52, Qr-és, QF-120, QFP-130, Qr-147,
QF=172, QF=-174, QPF=-139, QF=203, Audit Findings -
77-21, and F=77-32, NCR 821, NCR 686, NCR 698, and
NCR 1005,

Quality Assurance Department Procedure C-101,
Revision 1, Paragrapn 1.0 states, in pazt, "This
Procedure provides a mechanism for identifying
quality trends, and initiating corrective action
£O prevent recurrence....”

The reviews made in accordance with the Procedure
did not identify the need ‘or additicnal process
corrective actions beyond those which had been
taken already as part of the dispositions for she
individual nenconformance reporss.

The Bechtel Qualisy Assurance Audit and Monitor
Program d4id not identify the problems relating to
the settlement. This lack of identification of
problems by the audis PIogram contributed %o a
conclusion that soils cperaticns were adequately
controlled.

Discussion QOf The Deficiency, Its Scope, And Ceaeric
Implications: (The numbers below correspond to the
dumbers under Part A above.)

1.

Bechtel implemests & trend PTOgram to assist in

the determination 9f addivional actions needed %o
COITect repetitive problems. This proegram includes
all noncempliances, including CPCo NCRS and AfRs.
The repetitive problems concerning scils operations
were included in this program, Sut the Sechtel and
C2Co individuals responsible for review of the
trend program cutputs d4id not iden=is whe need

for corrective ac=ions in addition %o those already
taken. This item coulil be generic to cther arsas
where repetitive nonccnformances have occurred.
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In addition, the CPCo program £o detecs significant
conditions adverse %o gualisy did not identify a
need to take corractive action beyond thae ocutlined
in TPCo NCRs and AFRs.

2. The use of auditing and monitoring to detect such
problems is considered :o have pcssible generic
implicaticns in other arsas, avan though it is
recognized that an audis Program only samplaes
operations.

Actions Taken To Correct The Deficiency Associated With

The Settlement: (The numbers below correspond to the

numbers under Parts A and 3 above.)

;1 See Section D.l.a and D.l1.b below.
2 See Section D.2 below.

Corrective Actions Taken To Preclude Recurrence Elsewhere:
(The numbers below correspond to the numbers under
Parts A, B3, and C above.)

l.a. An in-depth review of the Bechtel trend program
data will be undertaken by Sechtal QA management
£0 assure the ildentification of any other similar
areas that were not analyzed in sufficient depth
in the past reviews. This will be completed by
June 1, 1379. If the -resulss of =his review
indicate a need for additiocnal corrsctive actions,
these will be taken as required Dy the existing
program.

e
o

An in-depth training session will be given %o

Midland QA EIngineers covering the settlement

problem and methods to identify similar conditions
ia the future. This will be completed by June 1,
979.

CPCo Quality Assurance personnel have been directed
£0 require tinely corrective action when =he
Purpose of the corrective action is either =o
prevent recurrence ¢f the nonconfcormance or =o
acquire additicnal information as %2 %he nazure or
degree of the nonconformance.

2. A in-depth training session will se given £ all
CPCo and Bechtel QA Ingineers and Audisars =a
increase their awareness of the settlament problenm
and discuss auditing and WONLLSring technigues =2
increase audit effectiveness, 7This will be dene
by June 1, 1979,
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7. Ragulatory Guides No./Rav.

Attachment L=l DATES

MIDLAMD PROJECT

345

FSAR SECTION REFERENCES

Jeb MNe. 7220

Section No. Raw,

Secticn Title

Originacsing Discipline

The following documescs were revieved while preparing the above ci:tlad seccion
of the FSAR (indizated by Section No., Rav. Yo., ege.):

4. Ragulacory Guide 1.70, Rav. %, Secszion

2. NRC Standard Review Plan, Secsicm
NRC Branch Posi:iicn Papaers

3. DRL Safety Evaluaticn, Sectiim

4, PSAR Sectiom or Questions

5. Unincorporatad SAR Change Notice
Iacorporated by This Texs

6. Unincorporated SAR Change Notice
Censidered

8. Project Regulazory Guide Posizicn _
Considered. XA YIS

9. Responses to MRC Regulatory Guide
Questicns No.

10, Supplemes:zal Zavircumental Raport Secticn
1l. Pinal Zavironzmental Report Section

12, System Description/Rav,

13. Dwgs. or Specs./Rev,

14, BESSAR 3ection Ravieved

L3. BESSAR Sectiom Adapted -

BESSAZ Section Found Non~Applicable Because




Attachment le2

MIDLAND PROJECT
FSAR INTERFACE 0UTINC SLI?

Attached u the following FSAR Sub=Section(s) for your raview:

TITLE:
NUMBER(S): TRy,
Pleasa recusm 20 , 8th flécr. afcer rTeviev

is completed by your discipline. Pleass kaep routing slip with
the TSAR text material. Pleaase inizlal all comments for hiscor-
ical tracking purposes.

Ia order to be able to maintain our FSAR schedule, all commeats
sust be recurned no lacer than five (5) workiang days after the
issue date delow. We appreciate your cooperation in expediting
reviev and Teturm %o us in the shortestc possidle tizs,

Thank you,

FOR INFORMATION ONLY!

- * COORDINATION
FSAR Adminiscracor ‘ ; PRINT

JOB 7220

Comments: Rafer auestions to!

| DATE

're INITIAL DATE

|| Arenizach |
} {vil |
. | Conczal Sysi
| | Blecsstical |
Ceotech
Puc Eag

lane Desgnl |

Mechanical ‘

Don RUate
FSAR Coo%
Tesurn 29 | by

—~y e
CINDY T2

w— ey w—— e . " — - — — - - -




Job MNo.

Section Yo.
Section Title
Originating Discipline

Attachoent l-]

L] Ead

MIDLAND PROJECT FSAR

INTIRFACE COMMENT CLOSURE

. Data

The above titled section has bnxi reviaved by the followving disciplines.
The inicdials below, of the ECS or his designee, indicate satisfactory
rescluzion of his group's commants.

L
8.
1.
‘.
e

Prepared:

Originsting ELangineer

Approved:

Viscipline Team Laader



Attachmanc l-4

MIDLAND PLANT FSAR
CHIZF DNCIUEER'S COMMENT CLOSURE

Jab Ne. 7220 - Date

Sect o.

Seccion Title

Originating Discipline

The above titled sectiom has bean revieved by the following chief eagineers
and all comments are closed. Original DRNs are attached for the project
£1les. . .

1.

2.

3.

The tax:t changes raquired to resolve Chief's Comuents have been coordinated
as necessary with the following affectad disciplines. Tha iaitials below,

of the IGS or his desigoes, indicata satisfactory resolution of the Chief's
comments which affact his diseipline. s .

i
2.
3.
Prapared:
; Oviginating Laginexs
Anfwud: ‘

Discipline Team leader

- @ e - —— —— - o i .
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Sectiog

2.8.¢.23.8

3.6.2.2.12

Fage/
Teble

¥io
2.2-22

1.8-)

ToL
1.7-10
and
1.3-i11

oL
2.%-13

r:o
3.5-10
thiough
3.5-14

rYia
3.5-50
through
3.5-u4

3.8-%

ARMENMDMENT /OO0 . . JINT LISTY

Asroa/

g.sten
Equipment Jocatlion figure

Bloudown forces on
internals and core
{Licenaling lasus 1)

EIFAS, ¥l lube eld
Husps

Benchmark lccations

Contacl stresses and
ultimste bDoaring capescity
foe foundations supporting
sclsalc Category I and i1
struciuzos

(ticenszing lesue €4)

fdeallized sol) prefile
and parswmaetore

Liconuling commiiment:
cequipmont locations
for misslle protection
atudy

Reactor bullding

Intarnal miselile
study

ripe brcak locationa

HMIDLAND 142-¥V3AR

(3orted by Scctiohs)

fisel
Informat

Revise Draving N-19

1o eliminate

lnceaplete suctiones (V)

Rosulla of reactor internals and cors
snalysece

Rovise 3-237, 3-238, and J-23%
Jogle dlayrame with rcqard te RAS
actuating uP! lebe oll punpe

QR 232,124

Survay cettlenenl messurcmznts
(roe 2.5-314A) will be cubaltted
yearly until commcrcial operation

Frovide ultinmaste boaring capacity

and factor of ssfoty for the diesel
genarator bullding, solid roduaste
butlaing, snd condansate, primary, and
Lorated water sturagye tanks {(footnats 2)

rrovide aver.ga vsluce for layere
A aszd B

BAW teo vaview flgures (M-43 thiough H-49)
{Rafer to Bochtal-1233, 2-22-79)

Rovive figures te Indicate chaugos
ta plant Jayout and misulle prolection
dealgn (M43 thaough M-49)

Finite slcmont anslyels oa primary loop,
BEW (HL. Vermon) providus detailea
analysis of plpe stross, vadlal and
axlal (a)

Closecd

Bespongibility by

Date
Pue  Lompany

u/3 Bcchitel

o8/80 bav

C4/79F Bechtel

N/s Bechtel

N’s Bechtel

07/7% BRechtel

04/79r Baw

w3 Bechtel

©7/7% Bechtel
(IrK)

Anend-

Group punt

rom

o /GT

{sheect 1)
Rovision 19
379

f§-7 susmyde3ay
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Time
Period

Prior to
August 1,
1927

August 1,
1977, to
winter of
1977-1978

1978 teo
37297719

3/29/719

Molsture Measurements to Aid Compaction

Loose Fill
As Practical Prior to During
in the Compaction Cou?uctlon
Borrow Area (Z21) (32%})

NO measurements
taken

NO measure-—
ments taken

Heasurements
taken, but not
compared to
laboratory
standard

NO measure-—
ments taken

Measurements were taken and
controlled In at least one of
these areas :

Measuremente
may be taken

Measuremants
may be taken

NO measure-
ments taken

HO measure-
ments taken

No measure-
mente taken

NOo measure-
ments taken

Control for Final Acceptance

Moisture

Measurements
taken {(mois-
ture con-

trolled here)

Heasurements
taken

Heasurements
taken

Measurements
taken {molis-
ture con-

trolled here)

Density

Tests taken
{density
controlled
here)

Tests taken
(density
controlled
here)

Tests taken
{density
controlled
here)

Tests taken
{(density
cont;olled
hereaj

Attachment 1-7



Attachment 1-3
Page 1 of 9 -

PRELIMINARY RESULTS OF REVIEW OF COMPACTION
SOIL TEST DATA

Described below are preliminary findings:

w Indicated in the chart below and attached Pages 2
through 9 are examples of certain laboratory
standard compaction tests which were used many
times more than would be expected. Many tests
plot ocutside the appropriate zero air voids

curve.
Approximate Approximate
Scoil Class~ Number of Number of Times
ification Times Qutside Zero
Standard Refonrenced Alr Voids
RD=61 536 -
RD=59 65 ~
RD=55 555 -
BMP=270 220 85
BMP-271 138 50
BMP-269 225 20
BMP-277 150 70
BMP-2738 80 45
® The time span over which standards were used has

been found to be as long as 24 months.

. Retesting of failing tests may have improperly
used different standards with lower maximum
densities and resulted in passing tests,

“ Certain errors in actual calculations have been
discovered.

® There is some evidence that proctor curves that dc
not represent the materials may have been erroneously
selected.,

° There are indications that moisture readings ocbtained
with the Nuclear Mcisture-Censity Device might be in
error.
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ATTACHMENT 10

JUN S 1979

p—. g
Docket No»\ﬁﬁ:lﬁgd
Docket No. 50-33
Consumers tower Company
ATTN: Mr. Stephen H. Howell
Vice President

1945 West Parnall Road
Jackson, MI 49201

This refers to the inspection conducted by Messrs. E. J. Callagher

and E. W. K. Lee of this office on May 14-17, 1979, of activities at
the Midland Nuclear Power Plaant construction site authorized by NRC
Construction Permits No. CPPR-8! and No. CPPR-82 and to the discussion
of our findings with Messrs. T. Coske and D. Miller, others of your
staff, and others of the Midland site staff at the conclusion of the
inspection. .

The enclosed copy of our inspection report identifies areas axamined
during the inspection. Within these areas, the inspection consisted
o0i a selective examination of procedures and representative records,

observations, and interviews with personnel.

During this inspection, certain of your activities appeared to be in
noncempliance with NRC requirements, as described ia the enclosed
Appendix A,

This notice is sent to you pursuant ts the provisions of Section

2.201 of the NRC's "Rules of Practics." Part 2, Title 10, Code of
Federal Regulations. Section 2.201 raquires you to submit to this
coffice within thirty days of your receipt of this notice a written
statement or explanation in reply, including for each item of aoncom-
pliance: (1) corrective arcion taken and the results achiaved; (2)
corrective action to be taken £o aveid further noncompliance; and

(3) the date whea full comp.:ance will be achiaved.

In accordance with Secticn 2.7%0 of the NRC's "Rules of Practice,
Part 2, Title 10, Code of Tederal Regulations, a copv of this leccer,
the 2aciosures, and ¢our response %o this tter will be placed in
the YRC's Pub 0 200 except as Llows the =

Gentlemen:
|
|
|
i
|
|
\
|
|
\
\
\
|
\
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Consumers Power Compaay -7 = JUN 8 1573

contain information that you or your coatractors believe to be
proprietary, you must apply ia writing to this office, within twenty
days of your receipt of this letter, to withhold such information
from public disclosure. The application must include a full state-

ment of the reasons for which the information is considered proprietary,

and should be prepared so that proprietary information identified in
the application is coatained in an enclosure to the application.

we will gladly discuss any questions you have concerning this
inspection.

Sincerely,

G. Fiorelli, Chief
Reactor Construction and
Engineering Support Branch
Eanclosures:
1 Appendix A, Notice
of Violation
- Jf [E Inspection Reports
No. 30-329/79-10 and
No. 50-330/79-10
¢c w/encls:
Ceatral Files
Reproduction Unit NRC 20D
PDR
Local PDR .
NSIC
TIiC
Ronald Callen, Michigan Public
Service Commission
Dr. Wavne E. Morth
Myron M. Cherry, Chicago
RIII RIII RIIT RIIL /7 RITI
[ (4 g
'.f' 4 7;4 g “(‘7"/("‘: r “) ‘ )
gal.agher/sr Kales Danielson Fisrelli ook
D.'I’I'YJ l. ,/, ,’/‘ ‘)
Lew 8/ 3Y/59 o '
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Appendix A
NOTICE OF VIOLATION
Consur=~s Power Company Docket No. 30-32

Docket No. 50-330

3ased on the results of aan NRC inspection conducted on May 14-17,
1979, it appears that certain of your activities were not conducted
tn full compliance with NRC requirements as noted below. This item
is an infraction.

ks 10 CFR 30, Appeadix B, Criterion Il1I, requires, in part, that
measures shall be established and executed to assure that regu-
latory requirements and the design basis as specified in the
license application for structures are correctly translated
into specifications, drawings, procedures and instructions.
Also, it provides that measures shall be established for the
identification and control of design interfaces and for coor-
jinates among participating design organizations.

CPCo Topical Report CPC-1-A policy No. 3, Section 3.4 states,
in nart, ''the assigned lead design group or organization (i.e.,
the Ni8S supplier, A&E, supplier or CPCo) assure that desigas
and rdterials are suitable and that they cemply with design
criceria and regulatory requirements.”

CPCo is committed to ANSI N&45.2 (1971), Section 4.1, which
states, ia part, "measures shall be established and documented
to assure that the applicable specified design requirements,
such as a design basis, regulatory requirements . . . are
correctly translated into specifications, drawings, procedures,
or instricticas "

Contrary to “he zbove, measures did not assure that design
basis were included in drawings and specifications nor did they
orovide for the identificaticn and contzol of design interfaces

Qo
As 3 result, two inconsistencies were identified in she license
agpiication and in other design basis documents. Specific

axamples are set forth below.

- ; o e O i i No 3
i Construction specification C-2, Rev. 11, dated Novamber 9
1% - : | 3 - -~ e F A - -
1978, Section 11,1 specifies material for prestressing
Oy e N 2.7 [ (L, 7 o e W i il o
sVSCem SRSALNLNG L0 COATOIM T0 ASLiL A= D0°20 0F B0, e
-~ - } - -~ . - SSAR Sartiam 3 3
gatge cold rolled cardbon stael while 7TSAR Section 1.3 8.3
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appendix A -

indicate the sheathing material to be material meeting the
requirements of ASTM A-313, Type 1, Grade 1010-1020 or
ASTM A-33, Type E or S, Grade 3.

b. Construction specification C-49, Rev. 2, Section 5.2.2
specifies the chemical limitation on the corrossive protec-
tive filler material for the prestressing system to be
Sppm for chiorides, nitrates and sulfides while FSAR Table
3.8-25 indicates the maximum allowable to be 2ppm (chlorides),
ppm (nitrates) and 2ppm (sulfides). In addition, the
Inryco Quality Control manual requires the material chemical
properties to be the same as FSAR Table 3.8-25.
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U.S. NUCLEAR REGULATORY COMMISSLION
OFFICE OF INSPECTION AND ENFGRCEMENT

REGION III

Report No. 30-329/79-10; 50=330/79-10
Docket No. 50-329; 50-330 License No. CPPR-81; CPPR-32
Licensee: Consumers Power Compaay
1943 West Parnall Road
Jackson, MI 49201
Facility Name: Midland Nuclear Power Plant, Units 1 and 2

Inspection At: Midland Site, Midland, Michigan

Inspection Conducted: May 14=17, 1979

<= 5 /',»\ f) /
3 o SN/ | - U, )y /
Inspectors: E. J. Gallagher (‘ J‘}Ma""‘* é/ | 73
§
/j‘l;iuu'\."rr/lj 7
(ﬂ.«E w K hce 7 ("/(/ ¢ l‘
//( /—<I LJ \ ;7/-: «
- - ."‘d ‘d
Approved By:~ D, W. Hayes, Chref é{ ’4;/42725

Engineering Support Section 1

Inspection Summary

Inspection on May 14-17, 1979 (Reports Mo. 50-329/79-10; 50-330/79-10)
Areas Inspected: Reactor coolant pressure boundary and safety

elated piping; pipe welding work activities; containment prestressing
work procedure. work activities and quality records (Uaits 1 aad 2);
status of soils work activities; coacrete sxpansion anchor installatien
rrocedure (Units 1 and 2). The inspection ianvolved a total of &4

i
inspector-nours by two NRC inspectors.
EesuL:s: Four areas were inspected. One item of noncompliance was
rtdeatitied in the areas inspectad (Infraction = failure to properly
translate FSAR design requirements into specifications and procedurss

X 403030033



PeL.ons Contacted

Principal Licensee Emplovees (CPCo)

B. Miller, Site Project Manager
C. Cooke, Project Superintendent
R. Keating, Qa Croup Supervisor
E. Horn, QA Engineer

G. Wollney, QA Group Supervisor
H. Peck, Construction Supervisor
Ostrowski, QA Engineer

DWW O 3O

Bechtel Po/er Corporation

*w. L. Barclay, Project Field QC Engineer

*E. Smitb, Quality Assurance

“0. 4. Holman, Field Superiatendent

“R. W. Shope, QC Supervisor

*A. Ozeroff, QA Engineer

*A. J. Boos, Field Eagineer g

NRC Resident Inspector -

*“Denotes those present at the exit meeting.

unctional or Program Areas Inspected

of functional and program areas inspected are documented in
I and Il of this report. .

ra



Section I

Prepared by E. J. Gallagher

Reviewed by D. W. Hayes, Chief
Engineering Support
Section 1

Review of FSAR Containment Prestressing 3Svstem Commitments
(Caics 1 and 2)

The inspector reviewed FSAR Section 2.8.1.6.3 (Prestressing
System) in order to verify consistency with the site implementing
procedures. The following apparent conflicts exist between the
FSAR commitments to the ¥RC and site procedures and specifica-
tions for the prestressing system:

a. The FSAR states, "Tendon sheating is gzalvanized, spiral
wrapped, semi-rigid, corrugated tubing conforminz to the
material requirements of ASTM A-313, Type 1, Grade 1010~
1020 or ASTM A-53, Type E or S, Grade B.

Contrary to the FSAR statement, Bechtel specification C-2,
Rev. 11, dated November 15, 1978, Section 11.1 requires

’ i v
"material of sheaths shall conform to ASTM A366-66 or 683,
22 gauge cold rolled carbon steel.” In addition, the
Inryco Quality Control Manual C2-146 requires sheathing to
be of ASTM A366 material as well.

b. FSAR Table 3.8-25 indicates the maximum allowable chemical
limits for the tendon corrosion protective grease to be
2ppm for chlorides, 4ppm fof nitrates and lppm for sulfides.

Contrary to the above, FSAR Section 3.8.1.6.3.1 permits

the maximum allowable limits for chlorides, n trates and
sulfides to be Sppm. In addition, Bechtel specifization
C-49, Rev. 2, Section 6.2.2 specifies the chemical limita-
tions for protective grease to be Sppom for the abova
chemicals. However, contrary to the Bechtel specification.
inryco Quality Control Manual Cl+146 requires the protective
grease %o have chemical limits the same as FSAR Table
3.8-25, i.e. 2, 4 and 2ppm for chlorides, nisrates and
suliides, respectively.

o



Based on the above, measures did not assure the desiga basis
included ia design specifications were translated into the
license application which resulted in inconsistencias between
design documents and the FSAR. This is considred an item of
noncompliance with 10 CFR 50, Appendix B, Criterion III.
(329/79-10-01; 330/79-10-01)

Review of QC Inspector Qualifications for Containment Prestressing

System Work Activities (Uaits | and 2)

The inspection requests to review the personnel qualifications
of the Bechtel QC inspectors who would be inspecting the pre-
stressing system work activities. The following was determined
after reviewing six persoannel qualifications:

3. [t was apparent from the personnel work experience records
that none of the six inspectors had any prior experience
with prestressing svstems.

b. Training of the six inspectors was given by aa iandividual
that likewise had no prior experience on prestressing
systams.

The above deficiency in personnel training and qualifications
was also identified by the licensee quality assurance group as
an item to be resolved pricr to performing any further work
activities on the prestressing system. This area will continue
to be reviewed in followup inspections of the prestressing
systam.

Review of Quality Records for Containment Prestressing Svstem
(Unit 2)

The inspector reviewed the following quality records relative
to the containment prestressing system.

a. vdaterial Certification
Y . ; ; =g
(1) Tendon Wize = a review of the phvsical and chemical
t2st resuits was performed on teadon wire heat lNos
AR axes  ARS i . A e
9399, 3582, 5521, 95378, 9507 and 9<76 The results
] 2 of \AET \ 1 PEgr e R e rad e
meet the requicements of ASTM ALZl, "Uncoated Stress-
Relieved “ire for Prestressed Coacrete,
a1 - " - - - -~ -
(2 Tendon Bearing Plates - he:zt codes GB8., U5, G, CGR and
GN weare fsund To wmeet the requirements of AT A=29
"Specificacion far Structural Steel.”



(3) Tendon Shoathing = the tendon sheathing records were
acceptable according to the requ.raments of ASTM
AJ66-56, 22 gauge, cold rolled sheathing.

(4) Tendon Shop Head Anchorage - heat No. 53315 meet the

requirements of AST. 4-322-64, '"Hot Rolled Alloy
Steel Bars."

(3) Tendon Bushings - heat Nos. 53984, 7835 and 15008
were reviewed aad found acceptable to the requirements
of ASTM A-322 using material AISI 4142.
b. Performance Tests

Construction specification C-2, Rev. 11, required the
following quality tests to be performed and submitted
prior to fabrication of the prestressing system. The test
results were not available oasite at this time. The
licensee indicated that these quality records would be
made available during the next NRC iaspection.

(1) Section 10.1 requires certified testing at low
temperatures Co substantiate that the anchorage .
assembly iacluding bearing plate is capable of trans-
mittiag the ultimace load of the tendon to the structire
without brittle failure. The lowest service temperature

-

for the anchorage is -20°F.

(2) Section 10.3 requires the sheathing filler retaiming
caps to be tested to substantiate that the cap will
not fail or leak when test to 1350% of required
pumping pressure.

(3) Section 14.6 requires button head rupture tests from
each reel of wire to be submitted a quality control
record.

ince the above three items were aot available for reviaw,
ais item is considered unresolved pending submittal of
he records. (329/79-10-02; 330/79-10-02)

-

2
-
-
-
-

AL raP i > 1 & € g9
Jbservation of Containment Prestrassing Svstem (Unit 2)
. oo : s Al R ALl
Duriag the course of the NRC inspestioa CRCo and Bechtsl issued

ke YO i F 4 A P )
a "Stop Work QOrder" cn aay further prestressing system work

B ” "

activities fhe reascn for the stop work according to QA stop

W



L

work report No. 5 was that the "status of Iaryco furnisbed
Field Installation anual which forms the basis for Bechtel
Fiald Procedure of Installation and Quality Coatrol (PQCI) is
questionable.” la order for work to resume, it was stipulated
that it would be necessary to resolve Jquestioas regarding
Project Engineering (Bechtel) level of approval for Iaryco
furnished Field Installatioa Manual and establish approved
iastructions for iastallation and inspection including revising
Bechtel Field Procadure and Quality control imstruction.

Due to the above work stoppage, observat.ion of the prestressing
work activities could aot be performed. This matter will
continue to be inspected to verify an adequate procedure and
inspection program is in effect for the contaiament prestressing
system work activities.

Status of Safetv Related Soils Work Activities

Safety related soils work is not preceeding until certain
corrective actions are taken in ocder to resolve a aumber of

previously identified deficiencies. Some of the licensee's
corrective actions ianclude:
M Identifying all conflicts within the PSAR'or between PSAR
and FSAR.
b. Identify all conflicts between PSAR/FSAR and site procedures.
¥ Re-evaluate the use ¢f Zone 2 random fill material as a
backfill material.
d. Assure that interpretatioas to the specifications are resolved.
2. Establish a single soils engineer responsible for the
soils work activities.

. Re-evaluate the capability of the equi .ent being used to
meet compaction requirements.

3 Assure proper tests are performed to document acceptability
of ia-place soils

h Assure each nonconformance cepcrt is properly dispositicned

g the NRC inspector ooserved air bubbles

ol nd in the safecy ralated tank farem

| fnoindicaced That 31y and watar was

(& 8
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being moved through the previously compacted soil materials in
this area. [t was observed that soil materials were being
moved by this condition and leaving voids benesath concrece
foundations for the tank structures.

This condition was brough. to the attention of CPCo project
manager on May 16, 1979. On May 17, 1979, the project manager
and superintendent responded by visually observing this coadition.
They concurred with the NRC inspector that the condition was
serious and that damage to the compacted soils may have occurred.

The extent of the movement of materials was not kaown.

The NRC iaspector indicated to the licensee that in order to
substantiate that the materials and compaction of the soils had
not been disturbed, additional soil borings and test pits would
need to be performed. The NRC took photos to document the soil
condition and movement of soil materials.

It was also brought to the NRC's attention that CPCo QA department
had brougnt this conditioa to Bechtel QC months earlier, however,
no corrective action had teen taken to correct these adverse
conditicns.

'‘During the exit meeting the CPCo site superintendent gave a

copy of a letter to the NRC requiring the contractor to relocate
the air line embedded in the f£ill and turn off the air to the
existing line’ This letter also indicated to map the location
of all air seepage areas so that additional soil borings could
be taken in these areas.

Review of Procedure and Observation of Testing Concrete Expansion
Anchors

The inspector reviewed specification C-205, Rev. 8, "Iastallation
and Testing of Expansion Type Concrete Anchers'" and Quality
Control Ianstruction (QCI) -1.50, Rev. &. In addition, Fiel:
Change Notices C~1835 and C-1846 to specification C-205 were
algo reviewed. The following specific cbservations were made:

a. As of this inspectionm, the specification did aot require a
means of inspecting or identifving the embeddmenc length
of the bolt, CPCo had ideatified this item ian QA request
for evaluation on Julv 28, 1978 Becatel then issued SC)
-=305-9002 %o reguize a permanent ienath identifier to be
stamped on the bolt. CPCo requirced Bechtel to develop a
procedure for ultrason.c Lesting o reinspect the leazth
0f the boits dnstalied prior €5 this time.
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Specification C-305, Table 4.1, lists certain test torques
for acceptance of concrete expansion anchor installation.
The inspector requested to review the test data which
demounstrates that the torque values specified develop a
tensile capacity equal to or greater than the design load
as required by IE Bulletin 79-02. This data was not
readily available and will be followed up on subsequent
inspection as per the requirements of [E Bulletin 79-02.

Specification C-303, Table 3.2, indicates the allowable
design loads for the Hilti HDI Drop-in anchors (shell type
anchors) and the required tensile test load. The test
load specified is only approximately two times the design
load. For example, 3/4" anchor in 4000psi coacrete the
allowable desiga load is 3.2 kips while the tensile test
load is 6.0 xips.

IE Bulletin 79-02 states that the licensee should verify
that the ultimate load for shell type anchors is five
times the design load. This was indicated to Mr. %. Bird
via telecon. This will continue to be reviewed as per IE
Bulletin instructions.

During this iaspection, the NRC inspector had a telecon
with the.CPCQ QA supervisor relative to the requirements
of IE Bulletin 79-02. The following is a summary of that
discussion:

(1) The licensee is required to identify base plates that
are considered flexible according to the criteria set
forth, i.e, if the unstiffened distance from the
attachment to the edge of the plate is greater than
two times the thickness of the plate it is considered
flexible and requires evaluation for adegquacy.

(2) The licensee must verify that the ultimate load for
wedge twpe anchors is four times the allowable design
load and the ultimate load for shell tvpe anchors is
five times the desiga load.
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The following is the ¥RC's understanding of testiag ¢

The 2ssential requirement is that the licensee justify
adequacy of proposed testing program. IE Bulletia 79-02 suggests
an acceptable sampling program to test one anchor bolt in each
base plate. Other approaches including a statistical sample to
provide a 93% confidence level that fewer than 3% defective
anchors are installed are equally acceptable. It is suggested
that any test sampling program chosen should be on an iandividual
svstem basis when a significant failure rate is found, an
increased sample size must be taken or 100% testiag may be
required to assure systems capability,

=
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Preparec by E. W, K. Lee

Reviewed by D. H. Danielson, Chief
Engineering Support
Section 2

Reactor Coolant Pressure Boundary Piping = Observation of Work
and Work Activities (Unit 2)

The inspector observed the two installed hot lags and the
installed Reactor Coolant Pump No. 2P51B section. It was
determined that the pipe runs were installed ia accordance with
the drawings.

“e items of noncompliaace or deviatioas were ideatified.
Safetv Related Piping - Observation of Work and Work Activities

(Cnit 2)

The ingpector observed wely end preparation of weld No. 82 on

skatch Neo. 2FCB36-S611-4-4, [t was determined that work actiwvities

were performed in accordance with the applicable procadures and
good construction practices were adhered to.

e

Mo items of noncompliance or deviations were iden ied.

-~

o

ping = Cbservation of “eldianz Activities

The inspector observed the following welding activities:

a Unit 1 Main Steam 3ystem Weld No. 15 on drawing ao. Me3l,
sheet 1;
b Decav Heat Removal Discharge Swstem '3' Wweld No
drawing No. 1610, shee: o
¢ Air vondi~
sheet 3,
i ait o Decav Heat Removal Cischarge 3wstam "A" Wweld Yo 3
0 dzawing no oll, sneet &



=i

[t was determined that (1) work was conducted in accordance
with traveler; (2) proper welding materials were used; (3)
walding procaedure requirsments were met; (&) work area was free
of weld rod-stubs and (3) physical appearance was acceptable.

No items of noncompliance or deviations were identified.

4. Reactor Coolant Pressure Boundary Piping - Special Welding
Appiications ilnit 2)

The ianspector observed the following repair work activities: |
a. Grinding and etching of cladding repair on weld no. WJI-1.
b, Weld repair of classing on weld no. WJa=6. |

It was determined that (1) work was conducted in accordance
with traveler; (2) proper materials were used and (3) procedure
requirements were met.

|
No items of noncompliance or deviations were ideatifi.d.
-y Safetv Related Piping - weld Heat Treatment (Uanits 1 and 2)
While observing welding i:tivities for items stated.in Piragrapn 3
of this report, the inspector detarmined that preheat met the
welding procedure requirements.
No items of noncempliance or deviations were identified.
I
6. Reactor Coolant Pressure Boundarv and Safetv Related Piping -
welder Qualification (Uaizs 1 and 2)
a A |
The inspector reviewed qualilications reccrds of welders who
performed welds identified in Paragraphis 3 and & of this repors.
It was determined that ASIE B&PY Code Section IX requirements
were met.
ho items of noncompliance or deviistions were idencified.
\
Exit ilaterviey ‘
The inspectors me: with licensee rapresentatives [denoted under <
Parsons Countacted) og May 17, 197 The inspectors summarized the
geops and findings ¢f the inspecticn Tie licansee acknowledged the |
findiogs as repovied
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Midland Tnizs 1 aad 2

Consumers Powar Company

Bechtel Job 7220

of 0. S. TESTING FIZID AND
LABORATORT TESTS CN SOILS

Filas 0614/280L1

Dear ¥z, Raeley:

Attached for your records is the completed report dated July 1979, encitled
"Raview of U. S. Testing Fiald and Laboracory Comstruction Test Data on Soils
Used as 7411."

This report iocludes resclutions 2o the questicns raised by Consumars Power
perscunel on the sazliar draft repores.

The report will now bde sent to the subcomtractor, Unitad Statas Testcing
Company, Inc., for their zasponsa to the findiczgs.

Very truly yours,
/ { /\-A—-A/g’ -

20 ‘oc: Hanager
2AM/pp -



