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APR .1 1983

MEMORANDUM FOR: R. C. DeYoung, Director, Office of Inspection
i

and Enforcement 1
. :

FROM: James G. Kappler, Regional Administrator, Region III

SUBJECT: SYSTEMATIC ASSESSMENT OF LICENSEE PERFORMANCE' (SALP) ;,

FOR ZIMMER AND MIDLAND

The purpose of this memorandum is to request your approval to not perform
.SALP-3 assessments for the Midland and Zimmer projects.

As you know, on November 12, 1982, an Order to Show Cause and Order- -

Immediately suspending Construction was issued to the Cincinnati Gas
and Electric Company for the Zimmer facility. Also, as ,a result of a
special inspection at Consumers Power Company's Midland facility and the

. Company's' assessment of the project, the Company halted a significant-
' amount of safety related work at the Midland facility.

NRC Region III involvement at both these facilities both prior to and
since the suspension of safety related construction activities has
resulted in widespread recognition of the management, quality assurance,
and construction problems in connection with these facilities. It is

- also clear to the parties concerned what steps are necessary to resolve
problems so that construction can resume in a quality manner.

'Because of the unique status of these facilities end the actions in precass
by the NRC and the licensees, we do not believe SALP-3~ assessments are '

useful. The actions r.1 ready underway meet the Objectives given in para-
graph 0516-02 of Manual Chapter 0516, 'Systa=atic Assessment of Licensee
Performance. The Order requirements at Zi=ner (independent management
review, action based on this management review, development of a compre-.

- hensive plan to verify the quality of the Zimmer facility, and development
of a comprehensive program for continuation of ccastruction) will accom-

. plish objectives which make SALP-3 redundant, unnecessary, and a question-
able expenditure of resources. The Construction Completion program with

-the attendant third party overviews and the quality assurance program
changes also make SALP-3 unnecessary at Midland.

Considering the'above facts and the manpower being applied to these
facilities to assure their quality recovery programs are successful, we
request your concurrence that SALP-3 is not needed and your approval to
not perform SALP-3 at these facilities.
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R. C. DeYoung 2

APR 1 1923

-If you have any question on this-matter or desire to discuss it further,
please call me or Bert Davis of my staff. We would appreciate your
response by April 15, 1983.

~.w -

kh/f!U-n wJames G. Kapp)ler. ,,

Regional Administrator
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March 18,1983

1

.

|
'

Mr. J.~ G. Keppler,

Administrator, Region !!!
Office of Inspection and Enforcement
U.S. Nuclear Regulatory Commission
799 Roosevelt Road
Glen Ellyn,IL 60137

Mr. D. G. Eisenhut
L Director, Division of Licensing
- Office of Nuclear Reactor Regulation,

U.S. Nuclear Regulatory Commission,

Washington, D.C. 20555

Re: Docket Nos. 50-329 and 50-330
Midland Nuclear Plant - Units 1 and 2

i Overview of the Midland Construction Completion Progrcm
'

TERA Corporation has been informed by Mr. James W. Cook, Vice President,
Consumers Power Company (CPC) that the Corporation is under consideration,

for management and implementation of a program to independently overview the
Midland Construction Completion Program. We have been requested to submit
the following information to the NRC for review:

e ' Affidavits attesting to TERA's corporate independence,

: and the indspendence of individuais who may participate
in the CCP Overview program;

, ,

'

Professional qualifications of individuals who may partici-e
pote in the CCP Overview program.

Mr. John W. Beck, Vice President of TERA Corporation and Principal-in-Charge
of TERA's team which may conduct the Midland progrcm has signed on affidavit
on behalf of TERA Corporation and its subsidiaries which provides a statement
of corporate independence (Attachment 1).e

*
,

Signed offidavits for members of TERA's team are attached (Attachment 2). In
the event that additional personnel are required to meet project objectives and
are assigned to the team, TERA Corporation will obtain affidavits frone these
individuals as well. .

,

.
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Mr. J. G. Keppler 2 March 18,1983*

Mr. D. G. Eisenhut
.

TERA proposes that a core of senior level personnel principally involved with the
Midland Independent Design and Construction Verification (IDCV) program
participate in the Midland CCP Overview for the purpose of maximizing the
benefits gained to date within the IDCV relative to the understanding of the
complex design and construction evolution and chains, project experience, and
technicci details of the design and construction efforts. Accordingly, it is *

proposed that the Midland IDCV project organization, management structure,
and procedures be maintained and appropriately modified to meet the CPP
Overview project objectives.

Mr. Martin Jones will be assigned responsibility for direction of site activities.
Mr. Jones has previously served as Manager of Construction of the Summer
Nuclear Plant for the South Carolina Electric and Gas Company. He is
eminently quellfied for this assignment with over 22 years of nuclear power plant
experience.

'

The proposed CCP Overview staff has been selected based upon their unique
technical, construction, and project management qualifications and experience.
Key personnel are listed along with a short description of their areas of
expertise, number of years of experience, and highlights of their previous
employment (Attachment 3). Resumes have been provided previously to the
NRC under separate cover in Appendix C of the Project Quality Assurance Plan,
Revision 2, for the Midland IDCV program. (Reference: letters from
Mr. Howard A. Levin to Mr. J. G. Keppler and Mr. D. G. Eisenhut dated
Februey 9,1983 and February 17, 1983.)

TERA Corporation is committed to providing an independent, comprehensive,
and integrcted assessment of the quality of the Midland plant through the -

octivities currently in progress within the Midland IDCV Program. Consideration
of the CCP Overview efforts within the Midland IDCV program will provide
overall enhancement in meeting these objectives. ,

We are prepared to answer any questions that you may have relative to these
matters. Please contact me at (301) 654-8960 or Mr. John Beck at
(214) 87|-1075. -

...

I

,

Sincer ly,

t/ .

ndk&~
Howard A. Levin
Project Manager

ec: ' J. Cook, CPC -

,

G. Keeley, CPC
,

D. Hood, NRC2

' Enclosures
ETA C C,7:C7MlCN .
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Mr. J. G. Keppler 3 Mcrch 18,1983
Mr. D. G. Eisenhut

/S ~$
"

Sworn and Subscribed Before Me This Day of Merch 1983

-

A
V'

~

Notary Public

'

C''''*'""******"My Commission Expires MY

HAL/djb
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STATEMENT OF CORPORATE INDEPENDENCE

AFFIDAVIT OF JOHN W. BECK

ON BEHALF OF TERA CORPORATION

AND ITS SUBSIDIARIES

*

.

My name is John W. Beck. I am a Vice President of TERA Corporation. .This
statement is mode on behalf of TERA Corporation and its subsidiaries.

TERA Corporation is under consideration for conducting an Independent Over-
view of the Construction Completion Program (CCP) at the Midland Nuclear
Plant site. I will serve in the capacity of Principci-in-Charge of the team which -

,

will conduct the CCP Overview.

The criteria for corporate independence and individual independence of' personnel
assigned to work on the CCP Overview program are set forth in a letter from
Nunzio J. Palladino, Chairman, U.S. Nuclect Regulatory Commission (NRC), to
the Honorable John D. Dingell, Chairman, Committee on Energy and Commerce,
U.S. House of Representatives, dated February 1,1982.

TERA Corporation has determined thct the Corporation and individual members
of the CCP Overview team satisfy the following criteria:

1. TERA Corporation and individuals assigned to the Midland
CCP Overview prograrn do not have any direct previous
involvement with the Midland octivities that they will be
reviewing. -

2. TERA Corporation and individucts assigned to the Midlcnd
CCP Overview program have not been previously hired by
Consumers Power Company, Bechtel, or Babcock and
Wilcox to perform design, construction or quality work
relative to . the Midland cetivities that they will be
reviewing.

. 3. TERA Corporation and Individuals assigned to the Midland*

CCP Overview prograrn have not been previously
employed by Consumers Power Company.

4. The individuals assigned to work on the Midland CCP
Overview program do not have present household mem-

. bers employed by Consumers Power Compcny.
'

S. The. individuals assigned to work on the Midland CCP
Overview program do not have any relatives employed by-

Consumers Power Company.

.

*With the exception of the Midland independent Design and Construction
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6. TERA Corporation and individucts assigned to work on the
Midland CCP Overview program do not own or control
significant amounts of Consumers Power Company stock.

TERA Corporation has obtained affidavits for each individual currently assigned
to the Midland CCP Overview progrom team. In the event that additional

. personnel are assigned to the team, TERA Corporation will obtain offidavits
from these individuals as well.

.

Signed

.

Bd Y /
o

-

Sworn and Subscribed Before Me This l'I*} Day of March 1983

hW dM
potary Public

My Commission Expires

TERRY GAMBLE. Notary Public

in and for the State of Texas,

: My Ccmmission Expires 81786

i
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STATEMENT OF INDEPEbOENCE

AFFIDAVIT OF John Beck
-

.

My narne is John Beck . I am employed by TERA Corporation.

I am under consideration for assignment to the team which will conduct en
independent overview of the Construction Completion Program at the Midland
Nuclear Plant site. Prior to being given this assignment, I have never worked on -
any job or task associated with the Midland Project,* or any job or task for or on
behcif of Consumers Power Company, Bechtel, or the Scbcock and Wilcox
Company relating to issues that I arn reviewing. I have never been employed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. I do not
own any shares of Consumers Power Company, Bechtel, or Babcock and Wilcox
' stock. Mutual fund or other funds in which I may have a beneficial interest, but
over which I have no control, may own shores of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which I arn unaware. A list of such
funds in which I have on interest are attached. I have no relatives which cre or
have been employed by Consumers Power Company, Becntel, or Babcock and
Wilcox.

Signed

t. L
0

.

Sworn and Subscribed Before Me This I 13 Day of March 1983

h J o v v u b O L.
Noty Public .

My Commission Expires

TERRY GAM 31.E. Nebry Ptilic

in and for ths State of Texas
"j C;:- :issi:n Expires 8:1746

- *With the exception of the Midland independent- Design and Constructionwan.~nw
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STATEMENT OF INDEPENDENCE
,

.

'AFFlDAVIT OF /d cta Avn A /g@M.

. ;
My.name is-/ /n, ,imm d LFths. I am employed by TERA Corporation.

I am under consideration for assignment to the team which will conduct on
independent overview of the Construction Completion Program at the Midland
Nuclear Plant site. Prior to being given this assignment, i have never worked on
any job or task associated with the Midland Project * or any job or tcsk for or on4

behalf of Consumers Power Company, Bechtel, or the Babcock and Wilcox
Company relating to issues that I am reviewing. I have never been employed by*~

Consumers Power Company, Bechtel, or Babcock and Wilcox Company. I do not
own any shares of Consumers Power Company, Bechtel, or Babcock and Wilcox.

stock. Mutual fund or other funds in which I may have a beneficial interest, but
over which I have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which I am unaware. A list of such
funds in which I have on interest are attached." l have no relatives which are or
have been employed by Corsumers' Power Company, Bechtel, or Babcock and
Wilcox.

4 M N ' ' W 6If M#Signed
! fkCC h@, .

f

-L.vm /. L t_u .

j
- - _ , _

'

Sworn and Subscribed Before Me This | Day of March 1983
- .

/
Notary Public

C"*"" **" #' ** #
My Commission Expires "Y

.

with the exception of the Midland independent Design and Construction*

Verification Program
.

4
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STATEMENT OF INDEPENDENCE

.

AFFIDAVIT OF Mark Polit

My nome is Mark Polit I am employed by TERA Corporction..

I am under consideration for assignment to the team which will conduct on
independent overview of the Construction Completion Progrcm at the Midlcnd
Nuclect Plcnt site. Prior to being given this assignment, I hcve never worked on
cny job er tcsk cssociated with the Midland Project * or cny job or tcsk for or on
behalf of Consumers Power Company, Bechtel, or the Scbcock cnd Wilcox ,

Company relating to issues that I am reviewing. I hcve never been employed by
Consumers Power Company, Bechtel, or Scbcock and Wilcox Company. I do not
own cny shores of Consumers Power Company, Bechtel, or Scbcock and Wilcox

,

stock. Mutual fund or other funds in which I may hcve a beneficial interest, but
,

over which I have no control, may own shores of Consumers Power Compcny,
Bechtel, or Scbcock and Wil.cox stock, of which I am unawcre. A list of such
funds in which I hcve en interest are ottcched. I have no relatives which are or
have been employed by Censumers Power Company, Bechtel, or Scbcock cnd
Wilcox.

* with the exception of the

Signed Midland Independent Design*

and Construction Verification
Program.

hguhb '

. .

~

Sworn end Subscribed Before Me This C Ocy of Mcrch 1983

,
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STATEMENT OF INDELPEFOENCE

|

AFFIDAVIT OF Curt Staley

' My nome is Curt Staley . I am employed by TERA Corporation.

I orn under consideration for assignment to the team which will conduct on
independent overview of the Construction Completion Program at the Midland
Nuclear Plant site. Prior to being given this assignment, I have never worked on

,

any job or task associated with the Midland Project,* or any job or task for or on
behalf of Consumers Power Company, Bechtei, or the Babcock and Wilcox
Company relating to issues that I am reviewing. I have never been employed by
Consumers Power Company, Bechtel,*8r Babcock and Wilcox Company. I do not
own any shores of Consumers Power Company, Bechtel, or Babcock and Wilcox
stock. Mutual fund or other funds in which I may have o beneficial interest, but
over which I have no control, may own shores of Consumers Power Company,

.

Bechtel, or-Babcock and Wilcox stock, of which I am unaware. A list of such
funds in which I have on interest are ottoched. I have no relatives which are or
have been employed by Consumers Power Company, Bechtel, or Babcock and
Wilcox.

Signed -

Lts
(

.

-

Sworn and Subscribed Before Me This I 7C Day of March 1983

Eh JcM
Not$> Public

TERRY CA.'/,SLE. Notry Public
My Commission Expires in wf er ts sute of Tms

My Ccemission Egim 3114
** Except as follows:

.

1976-1977 Engineering Supervisor and Deputy Project Engineer, Bechtel Power.

Corporation, Gaithbrg, MO, for the Dickerson Steam Generation Plant,
Potomic Electric Power Company.

1968-1974 Senior Engineer and Group t.eader, Bechtei Power Corporation, San
Francisco, CA, for the Limerick Generating Station, Philadelphia
Electric Company.

*With the exception of the Midland Independent Destyi and Construction
Verification Project. -

,
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STATEMENT OF INDEPEFOENCE

AFFIDAVIT OF Frank Dougherty
.

My nome is Frank Dougherty . I am employed by TERA Corporation.

I am under consideration for assignment to the team which will conduct on
independent overview of the Construction Completion Program at the Midland

' Nuclear Plant site. Prior to being given this cssignment, I have never worked on
any job or task associated with the Midland Project * or cny job or tcsk for or on
behalf of Consumers Power Company, Bechtel, or tne Scbcock and Wilcox
Company relcting to issues thet I am reviewing. I have never been employed by
Consumers Power Compcny, Bechtel, or Scbcock and Wilcox Company. I do not
own any shores of Consumers Power Company, Bechtel, or Bobcock and Wilcox
stock. Mutuel fund or other funds in which I may have o beneficici interest, but
over which I have no control, may own shcres of Consumers Power Compcny.

~ Bechtel, or Scbcock and Wilcox stock, of which I am unawcre. A list of such
funds in which I have en interest are attached. I have no relatives which cre or -
hcve been employed by Consumers Power Company, Bechtel, or Scbcock cnd
Wilcox. * with the exception of the

Midland Independent DesignSigned and Construction Verification
Program.

.k 4D
%~ \

.-

Sworn and Subscribed Before Me This O Ocy of March I'83
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STATEMENT OF INDEPENDENCE

AFFIDAVIT OF [6ME O d8A/Of[,

My name is hC/MO) A MO//I . I am employed by TERA Corporation.

I am under consideration for assignment to the team which will conduct on
independent overview of the Construction Completion Program at the Midland
Nuclear Plant site. Prior to being given this assignment, I have never worked on
any job or task associated with the Midland Project * or any job or task for or on
behalf of Consumers Power Compcny, Bechtel, or the Babcock and Wilcox,

Company relating to issues that I am reviewing. I have never been employed by
Consumers Power Company, Bechtel, or Scbcock and Wilcox Compcny. I do not

. own any shores of Consumers Power Company, Bechtel, or Babcock and Wilcox
i- stock. Mutual fund or other funds in which I may have a beneficial Interest, but

over which I have no control, may own shores of Consumers Power Compcny,
Bechtel, or Bobcock and Wilcox stock, of which I am unaware. A list of such
funds in which I have on interest are attached. I have no relatives which cre or
have been employed by Consumers Power Company, Bechtel, or Babcock and
Wilcox. '

Signed
,

Af in
-

/ \/ -

4
Sworn and Subscribed Before Me This1% Ocy of March 1983

,

|

Notary Public

My Commission Expires * C * * F' * " M ' "

with the exception of the Midland independent Design and Constrvction*

Verification Program

.
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STATEMENT OF INDEPENDENCE

-

AFFIDAVIT OF. Itod44 M 84fg5

My name is [une/ l). Sa/gf . I am employed by TERA Corporation
as |- a d T u h n & 4 w e y
I am under consideration for assignment to the tecm which will conduct an
independent overview of the Construction Completion Progrcm at the Midicnd
Nuclear Plant site. Prior to being given this assignment, I have never worked on -

any job or task associated with the Midland Projectror any job or task for or on
behalf of Consumers Power Company, Bechtel, or the Scbcock and Wilcox
Company relating to issues that I am reviewing. I have never been employed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Compcny. I do not
own any shores of Consumers Power Company, Bechtel, or Bobcock and Wilcox
stock. Mutual fund or other funds in which I may have a beneficial interest, but
over which I have no control, may own shares of Consumers Power Compcny,
Bechtel, or Bobcock cr.d Wilcox stock, of which I am unaware. A list of such
funds in which I have an interest are attached. I have no relatives which cre or
have been employed by Consumers Power Company, Bechtel, or Bobcock and
Wilcox.

*

Signed
,

- Y -

, .

' Sworn and Subscribed Before Me This i O Day of March 1983

.

S NCrARY PUSUC.CAUPometA
opmetAL SEAL

VICKEY M. GONTHIER'

( *
,

.m - - L-tA 'C._ A .

sAurA cwa couwry
Nofary Public (

.
Mycomminion apirn August M.1984:

b

My Commission Expires k,-tM'-/
'

*With the exception of the Midland Independent Design Construction
Verification Program. *

,
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STATEMENT OF INDEPENDENCE

AFFIDAVIT OF M42:ijA/ B. JoA/(6.JTL,
-

.

.

b h M d 4d"4 Y I am employed by TERA Corporation
'

. My noLe is
-

.

as ~ a ,., ta.s a n a..+sa,c.

'I am under consideration for assignment to the team which will conduct on
independent overview of the Construction Completion Program at the Midland*

Nuclear Plant site. Prior to being given this assignment, I have never worked on
any job or task associated with the Midland Project, or any job or task for or on
behalf of Consumees Power Company, Bechtel, or the Babcock and Wilcox
Company relating to issues that I am reviewing. I have never been employed by .
Consumers Power Company, Sechtel,*or Babcock and Wilcox Company. I do not
own any shares of Consumers Power Company, Bechtel, or Babcock and Wilcox,
stock. Mutual fund or other funds in which I may have a beneficial interest, but
over which I have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock,' of which I am unaware.. A list of such4

; funds in which I have an interest are attached. I have no relatives which are or
*

. have been employed by Consumers Power Company, Bechtel, or Babcock and
Wilcox.

Signed

Ob *

V L'
.

F

Swom and Subscribed Before Me This /7 Day of March 1983

.

F

i Notary Pu61ic'

My Commission Expires /0 0
,

dr con *oWo.mh b:=.

i f b ov4 S e v v e *\ os o -.
. -

94em . Cowebo de% C:.. , cc sobe6:::b.4:cg c:,4
TwseWee\, cluvmg t%2 % o.t 44 et o .s

UM ct ; or ogfel.et e A ho 4.ke. W cL(c.v,d.sk'
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,

i o4W.c nudes.c u;ovN ,
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. ~ < w ,- , - ~ - , - ,--,.,n,.n-, .-,,,---9 ,-~mn, y ,
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STATEMENT OF INDEPENDENCE

-

' AFFIDAVIT OF Donald Davis .

.

My name is Donald Davis . I am employed by TERA Corporation
as Member SEior Review Team

I cm under consideration for assignment to the team which will conduct en
independent overview of the Construction Completion Program et the Midland
Nuclecr Picnt site. Prior to being given this assignment, I have never worked on
cny job or tcsk associated with the Midicnd Project *or cny job or tcsk for cr. on
behcif of Consumers Power Compcny, Bechtel, or the Scbcock cnd Wilcox
Company relcting to issues that I cm reviewing. I have never been employed by
Consumers Power Company, Bechtel, or Scbcock cnd Wilcox Company. I do not
own cny shares of Consumers Power Company, Bechtel, or Scbcock and Wilcox
stock. Mutual fund or other funds in which I may have a beneficial interest, but
over which I have no control, may own shcres of Consumers Power Compcny,'

Bechtel, or Scbcock and Wilcox stock, of which I am unaware. A list of such
funds in which I have en interest cre attached. I have ro relatives which cre or
have been employed by Consumers Power Compcny, Bechtel, or Scbcock cnd
Wilcox.

Signed

.

/
A

Sworn and Subscribed Before Me This Ocy of March 1983

0 /m
Notor ublic p

My Com Expires id%k It3' '

* with the exception of the emumunnrunm:unnmmamemannnmig
Midland Independent Design Je? N.'! cat'E "* 2' 7 3.and Construction Verification "~.* , Nov

,

Program g D. ,.f.,'.,p M.',7j.[{.. wj
.
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STATEMENT OF INDEPENDENCE'

,

-

~ AFFIDIVIT OF . WILLIAM J EALL

My nome is Winiam J. Han I am employed by TERA Corporation.

os Consultant .

I am under consideration for assignment to the team which will conduct en
independent overview of the Construction Completion Program at the Midicnd
Nuclear Plant site. Prior to being given this assignment, I have never worked on
any job or task associated with the Midiond Project,*or any job or tosk for or on
behalf of Consumers Power Company, Bechtel, or the Bcbcock and Wilcox
Company relcting to issues that I am reviewing. I have never been employed by
Consumers Power Company, Bechtel, or Babcock crid Wilcox Company. I do not
cwn any shores of Consumers Power Company, Bechtel, or Babcock and Wilcox
stock. Mutual fund or other funds in which I may have o beneficial interest, but
over which I have no centrol, may own shares. of Consumers Power Compcny,

, Bechtel, or Bobcock and Wilcox stock, of which I am unaware. A list of such
funds in which I have on interest are attached. I have no relatives which cre or
have been employed by Consumers Power Company, Bechtel**or Bobcock and
Wilecx.

* with the exception of the Midland Independent

Signed Design and Construction Program.
** a son-in-law employed by Bechtel , Gal thersburg, MD

1

N1&_~

WilliamJ.HaQ

Sworn and Subscribed Before Me This 17th Day of March 1983

.bl 0. L
~

Notary Public

# /4 /84~My Commission Expires
.

6

9

0

9
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STATEMENT OF INDEPENDENCE
.

AFFIDAVIT OF Robert Wilson

My name is Robert Wilson I am employed by TERA Corporation..

I am 'under consideration for cssignment to the team which will conduct en
independent overview of the Construction Completion Progrcm et the Midiend
Nuclect Plant site. Prior to being given this assignment, I have never worked on
any job or tcsk associated with the Midlcnd Project! or any job or task for or on
behcif of Consumers Power Company, Bechtel, or the Scbcock and Wilcox
Company relcting to issues that I am reviewing. I have never been employed by
Consumers Power Company, Bechtel, or Scbcock and Wilcox Compcny. I do not
own any shcres of Consumers Power Compcny, Bechtel, or Bobcock and Wilcox
stock. Mutual fund or other funds in which I may have o beneficial interest, but.

over which I hcve no control, may own shcres of Consumers Power Company,
Bechtel, or Scbcock and Wilcox stock, of which I am unawcre. A list of such'

funds in which I have on interest are attached. I have no relatives which cre or
have been employed by Consumers Power Company, Bechtel, or Scbcock and

with. the exception of the* *

Midland Independent Design,

Signed and Construction Verification
Program.

>le
--,g-

.
.

h
Sworn end Subscribed Before Me This D - Ocy of March 1983

.;numannnnumman:c:::n:;f JcAM.J CN.'" WE2*

u NOTA".'.' fv!!.M - cAuro8tNANo y Pudic rr .~n. c.n:cw
/.L.M .c.i cotNTY

My sion Expires I \h @ 3 M/ C3 . a tr + s Dee,13,Isas
' '

sensesr=:a.:. .au::.:ua.n.us:n.:unnamms,

.

- - - - . . - . - , - _ _ - -m_. . , , _ , ..,,_,.--y-m ,_ - - . . _,.,_..y.---m.mw-._,,.,y. c , _ _ , , . _-
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STATEMENT OF INDEPENDENCE

.

AFFlDAVIT OF Robert Cudlin

Robert Cudlin . I am employed by TERA Corporation.
My nome is

I cm under consideration for assignment to the tecm which will conduct en
independent overview of the Construction Completion Program et the Midlcnd
Nuclect Plcnt site. Prior to being given this assignment, I have never worked on
cny job or tcsk associated with the Midlend Project * or any job or tcsk for or on
behcif of Consumers Power Company, Bechtel, or the Scbcock and Wilcox
Company relcting to issues that I cm reviewing. I have never been employed byI do notConsumers Power Comocny, Bechtel, or Scbcock and Wilcox Compcny.
own cny shores of Consumers Power Compcny, Bechtel, or Scbcock cnd Wilcox
stock. Mutual fund or other funds in which I may have a beneficial interest, but
over which I hcve no control, may own shcres of Consumers Power Compcny,A list of suchBechtel, or Scbcock and Wilcox stock, of which I am unowere.
funds in which I have cn interest cre ottcched.#1 hcve no relatives which cre or
have been employed by Consumers Power Compcny, Bechtel, or Scbcock and .
Wilcox.* # * with the exception of the

Midland Independent Design
Signed and Construction' Verification

Program.

w0. kAALON

'

Sworn end Subscribed Before Me This M
Ocy of March 1983

r
-

e-,_,~,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,_I
.

Qx a,e...)"^em:c.we::.u.2w

W " w.?Jn.ccum=|iE gn
y fuenc vso : u.a.
ion Expires t b(W ( 13 d ' d [ ff'g g gsce te ,

My mi

* F' irs + J~e rs deem We s ~

Da b ot %.r, oc.cfk C ud Iin , ei c uer w N ewp ega dl

re&yeg% ,, % ,3% u.w o
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STATEMENT OF INDEPENDENCE

,

AFFIDAVIT OF //e a a J 6eo t-se.
I ^

My.name is // w 6 v 6,no rec. I am employed by TERA Corporation.
/ J

l em under consideration for assignment to the team which will condyct en
independent overview of the Construction Completion Progrcm at the Midland-
Nuclear Plant site. Prior to being given this assignment, I have never worked on
any job or task ossociated with the Midland Project * or any job or task for or en
beholf of Consumers Power Company, Bechtel, or the Bobcock and Wilcox
Company relating to issues that I am reviewing. I have never been employed by
Consumers Power Company;Bechtel, or Scbcock and Wilcox Company. I do not
own any shares of Consumers Power Company, Bechtel, or Bobcock and Wilcox
stock. Mutual fund or other funds in which I may have a beneficici interest, but
over which I have no control, may own shares of Consumers Power Compcny,
Bechtel, or Bobcock and Wilcox stock, of which I am unawcre. A list of such
funds in which I have on interest are attached. I have no relatives which cre or
have been employed by Consumers Power Company, Bechtel, or Babcock cnd
Wilcox.

Signed
.

| AA AdAt ha w
v

-

q< ( -

e
Sworn and Subscribed Before Me This /7 Ocy of March 1983

/ '

' Notary Public

*My Commission Expires

.

with the exception of the Midland Independent Design cnd Construction*

Verification Program

- _ . _ - - - -- -_ - . . . _ - . ._._ - . .. ._ -.. _ ,_ - - .-_. . -



-

.,. .
,

|

l
-

f
STATEMENT OF INDEPENDENCE '

.

AFFIDAVIT OF _ desenh Martere

My. ncme is J A/ A /z. raw I am employed by TERA Corporation..

|

1 cm under consideration for assignment to the team which will conduct on |

Independent overview of the Construction Completien Progrom at the Midland
Nuclear Plant site. Prior to being given this assignment, I have never worked on
any job or task associated with the Midland Project * or any job or task for or on
behalf of Consumers Power Company, Bechtel, or the Bobcock and Wilcox
Company relating to issues that I am reviewing. I have never been employed by
Consumers Power Company, Bechtel, or Bobcock and Wilcox Company. I do not
own any shores 'of Consumers Power Company, Bechtel, or Babcock and Wilcox
stock. Mutual fund or other funds in which ! mcy have o beneficial interest, but
over which I have no control, may own shcres of Consumers Power Compcny,
Bechtel, or Scbcock and Wilcox stock, of which I am unawcre. A list of such
funds in which I have on interest are attached. I have no relatives which cre or.

have been employed by Consumers Power Company, Bechtel, or Scbcock cnd
Wilcox.

Signed '

/t od h }.t' C3
r y

Sworn and Subscribed Before Me This li+' Day of March 1983
.

.

! M
V Notary Public

-

My Commission Expires Mr co==* Espa's Ic 1. tau

* with the exception of the Midland Independent Design and Constrvction
Verification Program

.
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STATEMENT OF INDEPENDENCE

.

AFFIDAVIT OF Robed O. $dr
a

My.ncme is bbed C.$nO I am employed by TERA Corporation..

V
I am' under consideration for assignment to the team which will conduct an
independent overview of the' Construction Completion Progrcm at the Midicnd
Nuclecr Plant site. Prior to being given this assignment, I have never worked on
any job or task associated with the Midland Project * or any job or task for or on
behoff of Consumers Power Company, Bechtel, or the Scbcock and Wilcox
Company relating to issues that I crn reviewing. I have never been employed by
Consumers Power Compcny, Bechtel, or Scbcock and Wilcox Company. I do not
own any shares of Consumers Power Company, Bechtel, or Scbcock and Wilcox
stock. Mutual fund or other funds in which I may have a beneficial interest, but
over which I have no control, may own shares of Consumers Power Company,
Bechtel, or Scbcock and Wilcox stock, of which I am unawcre. A list of such
funds in which I have on interest are attached. I have no re!ctives which are or

~

have been employed by Consumers Power Company, Bechtel, or Scbcock cnd
Wilcox.

Signed

A
- vs

%
Sworn and Subscribed Sefore Me This 11 Day of Merch 1983

,

.

V' Notary Public
, ,

My Commission Expires u, won rnir.. Nr t isse
.

with the exception of the Midland independent Design cnd Constrvction*

Verification Program
s

e
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STATEMENT OF INDEPENDENCE
|-

|

AFFIDAVIT OF dd /R'
/

My name is / A8 I am employed by TERA Corporation.
~

.
'

/

| om under consideration for assignment to the team which will conduct on
independent overview of the Construction Completion Program at the Midland
Nuclear Plant site. Prior to being given this assignment, I have never worked on
any job or task associated with the Midland Project * or any job or task for or on
behalf of Consumers Power Company, Bechtel, or the Babcock and Wilcox
Company relating to issues that I am reviewing. I have never been employed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. I do not
own any shares of Consumers Power Company, Bechtel, or Babcock and Wilcox
stock. Mutual fund or other funds in which I may have a beneficial interest, but
over which I have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which I am unaware. A list of such
funds in which I have an interest are attached. I have no relatives which are or
have been employed by Consumers Power Company, Bechtel, or Babcock and-

Wilcox. ;

-Signed
,

/
/

4

Sworn and Subscribed Before Me This 17 Day of March 1983 ,
,.

.

t

*
-

,

Notary Public .

My Commission Expires ur w a w m !* L N

with the exception of the Midland Independent Design and Constrvction*

Verification Program4

-,

1

(

e 8
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STATEMENT OF INDEPENDENCE
.

.

AFFIDAVIT OF Christian Mortaat

My nome is Christian Mortgat I am employed by TERA Corporation..

I cm under consideration for cssignment to the team which will conduct 'on
independent overviev. of the Construction Completion Progrcm et the Midland
Nuclear Plant site. . Prior to being given this cssignment, I hcve never worked on
any job or tcsk associated with the Mid!cnd Projecti or cny job or tosk for or en ,

behalf of Consumers Power Company, Bechtel, or the Bcbcock and Wilcox
Company re|cting to issues that I am reviewing. I have never been emoloyed by
Consumers Power Company, Sechtel, or Bobcock and Wilcox Company. I do not
own any shores of Consumers Power Company, Bechtel, or Scbcock and Wilcox
stock. Mutual fund or other funds in which ! mcy have a beneficici interest, but-

over which I have no control, may own shores of Consumers Power Compcny,
Bechtel, or Bobcock and Wilcox stock, of which I am unaware. A list of such
funds in which I have on interest are ottcched. I have no relatives which cre or
have been employed by Consumers Power Company, Bechtel, or Scbcock cnd
Wilcox. * with the exception of the
Signed Midland Independent Design

and Construction Verification

( ---;}, b
\

Sworn and Subscribed Before Me This O Day of March 1983

f p* i w,wmniummun:ncm unnm.emommeni

,, eye , , ;; _''E WA'.Z
Jef.*:?: CA ,0 '

'u e sy,,;,watory umhe
rr .. :. c. : 12 ::4*

t
My Com .- n Expires i L \A @ ,. .w.wA CCU:iTY*',

'

M Cef r hsn tas!res cec.13.10s3,
/

peesseutnae..:ssuuusun:::::turas: .usesunne

.
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STATEMENT OF INDEPENDENCE

i

AFFIDAVIT OF Jorma Arros

My nome is Joma Arras . I am employed by TERA Corporation.

l cm under consideration for assignment to the team which will conduct en
independent overview of the Construction Completion Progrom of the Midland
Nuclect Plant site. Prior to being given this assignment, I have never worked on
any job or task cssociated with the Midland Projecti or any Job or tosk for or on
beho!f of Consumers Power Company, Bechtel, or the Babcock and Wilcox
Company relating to issues that I am reviewing. I have never been emoloyed by
Consumers Power Compcny, Bechtel, or Bobcock and Wilcox Company. I do not
own any shores of Censumers Power Company, Bechtel, or Bobcock and Wilcox
stock. Mutual fund or other funds in which I mcy have o beneficiel interest, but
over which I have no centrol, may own shcres of Consumers Power Comocny,
Bechtel, or Scbcock and Wilcox stock, of which ! om unowere. A list of such t

funds in whien i have on interest are ottached. I have no relative's wnich cre ort
have been esployed by Consumers Power Company, Bechtel, or Scbcock and
Wilcox. ,.

?ysith the exception of the''' 4
'

Midland Independent Design,

Signed and Construction Verification''
r

Program.

M ' /5M
'

J ,,

( !' '

.

Sworn and Subscribed Before Me This D'cy of Merch 1983
, ,
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STATEMENT OF INDEPENDENCE

AFFIDAVIT OF k'co n4th (d. Oa,apb(|
,

.,

My. nome is kbntA (d. Od (ll . I am employed by TERA Corporation.

I am under consideration for assignment to the team which will conduct on
independent overview of the Construction Completion Program of the Midland
Nuclear Plant site. Prior to being given this assignment, I have never worked on
any job or task associated with the Midland Project * or any lob or task for or on
behalf of Consumers Power Company, Bechtel, or the Bobcock and Wilcox
Company relating to issues that I am reviewing. I have never been employed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. I do not
own any shores of Consumers Power Company, Bechtel, or Babcock and Wilcox
stock. Mutual fund or other funds in which I may have o beneficial interest, but
over which I have no control, may own shores of Consumers Power Company, ,

'Bechtel, or Bobcock and Wilcox stock, of which I am unowere. A list of such
funds in which I have on interest are attached. I have no relatives which are or
have been employed by Consumers Power Company, Bechtel, or Bobcock and
Wilcox.

Signed

(A u). 05)

Sworn and Subscribed Before Me This // Day of March 1983 '-

'

. i .
D

' Notary Puche

My Commission Expires WY*"* *'"
,

.

with, the exception of the Midland Independent Design and Construction* .

Verificotlon Program
,

.

9
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STATEMENT OF INDEPENDENCE
'

-
,

j

AFFIDAVIT OF kermAnd 'N . bru.be,
'

,

T
-

My.name is bmAnd d. h4 . I am employed by TERA Corporation.

I am under consideration for casignment to the team which will conduct on
independent overview of the Construction Completion Program at the Midland
Nuclear Plant site. ' Prior to being given this assignment, I have never worked on -
any job or task associated with the Midland Project * or any job or task for or on
behalf of Consumers Power Company, Bechtel, or the Bobcock and Wilcox

,
Company relating to issues that I am reviewing. I have never been employed by
Consumers Power, Company, Bechtel, or Babcock and Wilcox Company. I do not
own any shares of sConsumers Power Company, Bechtel, or Babcock and Wilcox

^ stock. Mutual fund or other funds in which I may have a beneficial interest, but
_

over which I have no control, may own shares of Consumers Power Company,
'Bechtel, or Bobcock and Wilcox stock, of which I am unaware. A list of such

funds in which I have on interest are attached. I have no relatives which are or
' have been employed by Consumers Power Company, Bechtel, or Babcock and

'

Wilcox.

~ Signed

*5 '

-,.

* V / J b ie * w i . /**.iu. % c'- c

Swom and Subscribed Before Me This \S Day of March 1983
.

-

s.

h . b bll .

V Notory Pub 1Tc .

My Commission Expires MT ha *" Ny t. uss

,

so -

with the exception of the Midland Independent Design and Construction+

Verificatiort Program

~

%

. 5

.

L. J +
*



.

. .
,

. .

%

.

.

.

STATEMENT OF INDEPENDENCE

AFFIDAVIT OF Frederick Berthrong
.

My name is Frederick Berthrong I am employed by TERA Corporation..

'

I cm under consideration for essignment to the team which will conduct en
independent overview of the Construction Completion Program at the Midtend
Nuclear Plcnt site. Prior to being given this cssignment, I hcve never worked on
any job or tcsk associated with the Midtend Project * or cny job or tcsk for or on
behalf of Consumers Power Compcny, Bechtel, or the Bobcock cnd Wilcox
Compcny relcting to issues that I am reviewing. I bcve never been emoloyed by
Consumers Power Compcny, Bechtel, or Scbceck end.Wilcox Company? I do not
own cny shores of Consumers Power Compcny, Bechtel, or Bobcock cnd Wilcox
stock. Mutual fund or other funds in which I may have a beneficial interest, but
over which I have no control, may own shcres of Consumers Power Compcny,
Bechtel, or Scbcock cnd Wilcox stock, of which I am unawcre. A list of such
funds in which I hcve on interest are attcched. I have no relatives which cre or
hcve been employed by Consumers Power Compcny, Bechtel, or Scbcock cnd
Wilcox.

with the exception of the*

Signed Midland Independent Design
and Construction Verification

3 r) _

Program.

/ 'h , M/ -
26

w., ( J- % d.4-R h % c % ~42
Td M Whd %

(A. (91 - @64 $.
r e. e w .c .s m''

A a m.~2
Sworn end Subscribed Before Me This C Day of Mcrch 1983

_

Panm,,,,

s e - CV ,L F &i.' 1mayA*

,c,, -
.

My Com i Expiresf'L do )EE*

.
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STATEMENT OF INDEPENDENCE

AFFlDAVIT OF Richard MacDonald

My ncme is Richard MacDonald I am employed by TERA Corporation..

I cm under consideration for assignment to the team which will conduct on
independent overview of the Construction Completion Progrcm et the Midicnd
Nuclect Plcnt site. Pricr to being given this cssignment, I have never worked en
any job or tcsk cssociated with the Midicnd Project * or any job or task for or on
behcif of Consumers Power Company, Bechtel, or the Scbcock cnd Wilcox
Compcny relcting to issues thct I cm reviewing. I have never been employed by
Consumers Power Compcny, Bechtel, or Scbcock cnd Wilcox Compcny. I do not 4
own any shcres of Consumers Power Compcny, Bechtel, or Scbcock and Wilcox
stock. Mutual fund or other funds in which ! may have a beneficial interest, but
over which I have no control, may own shares of Consumers Power Compcny,
Bechtel, or Scocock cnd Wilcox stock, of which I am unaware. A list of such
funds in which I have en interest cre attcched. I have no relatives which cre or
hcve been employed by Consumers Power Compcny, Bechtel, or Scbcock cnd
Wilcox.

* with the exception of the

Signed Midland Independent Design
and Construction Verification
Program.

k >-

-

_

Sworn end Subscribed Before Me This 17 cy of March 1983

7... . ..........mmum=rmm,m.m=, g
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STATEMENT OF INDEPENDENCE

.

AFFIDAVIT OF Doonco 3.Ti.coitsw.)
/ '

My name is Tb.o b.Yeoitsv. . I am employed by TERA Corporation.
'/

I am under consideration for assignment to the team which will conduct en
independent overview of the Construction Completion Program at the Midland
Nuclear Plant site. Prior to being given this assignment, I have never worked on
any job or.tosk essociated with the Midland Project * or any job or task for or on
behcif of Consumers Power Company, Bechtel, or the Bobcock cnd Wilcox
Company relating to issues that I am reviewing. I have never been em loyed by
Consumers Power Company, Bechtel, or Bobcock and Wilcox Company. do not
own any shores of Consumers Power, Company, Bechtel, or Bobcock and Wilcox
stock. Mutual fund or other funds in which I may have o beneficial interest, but
over which I have no control, may own shores of Consumers Power Company,
Bechtel, or Scbcock and Wilcox stock, of which I am unawcre. A list of such

. funds in which I have on interest are attached. I have no relatives which cra or
have been employed by Consumers Power Company, Bechtel, or Scbcock and
Wilcox.

Signed

. .

,

uL
Sworn and Subscribed Before Me This l'l Day of March 1983 ,

*

p ..

'' Notary Public '

My Commission Expires * cm zow ic t. m

^

with the exception of the Midland Independent Design and Construction*

Verification Program

M L.yopk 'ny %ho<.k { Wicos Co. frm m3 h bu. Fi J b.b
%pt Amyc 6 Tot.a. EAi , Aa, %.,,e ue.b .m3

.
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STATEMENT OF INDEPEPOENCE

AFFIDAVIT OF Gary Smith
.

My name is . I am employed by TERA Corporation.

I arn under consideration for assignment to the team which will conduct on
independent overview of the Construction Completion Program at the Midlcnd
Nuclear Plant site. Prior to being given this assignment, I have never worked on
any job or insk associated with the Midland Project,+ or any job or task for or on
behalf of Consumers Power Company, Bechtel, or the Bobcock and Wilcox
Company relating to issues that I- arn reviewing. I have never been employed by
Consumers Power Company, Bechtel, or Bobcock and Wilcox Company. I do not
own any shares of Consumers Power Company, Bechtel, or Scbcock and Wilcox
stock. Mutual fund or other funds in which I may have a beneficici interest, but -

over which I have no control, may own shores of Consumers Power Company,
Bechtel, or Bobcock and Wilcox stock, of which I am unaware. A list of such
funds in which I have on interest are attached. I have no relatives which are or
have been employed by Consumers Power Company, Bechtel, or Bobcock and
Wiicox.

Signed
'

-

. WM
7/

.

.

Sworn and Subscribed Before Me This/M Day of March 1983

? J) L w : n :a - - ;.

/f96 tory Public M ro ::: m :; i .-:3

M' y C:=ir....: : ;.ns 217 i5
My Commission Expires 2-/7Y [

.

.

*With the exception of the Midland Independent Design and Construction
Verification Project. , _

__ _ __ , __ _ , _ _ _ _ , _ ,_ _ _ _ _ _ _ _ , __
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STATEMENT OF ltOEPE?OENCE

Ocugtas Witt. AFFIDAVIT OF
.

My name is Douglas Witt . I crn employed by TERA Corporction.

I cm under consideration for assignment to the team which will conduct en
independent overview of the Construction Ccmpletion Program ct the Midicnd
Nuclear Picnt site. Prior to being given this assiqnment,I have never worked en'
any [ob or icsk essccieted with the Mid!cnd Projecti or any job or tesk for cr. en-

behclf of Consumers Pcwer Company, Bechtel, or the Scbecek cnd Wilcox
Compeny refeting to issues thot I cm reviewing, I have never been employed by
Coruumers Power Compcny, Becht.el, or Scbeeck cnd Wilcox Compcny, I do not
own ony shares of Consumers Power Compcny, Bechtel, or Bebeeck end Wilcox
stock. Mutual 6md or other 6xtds in which I mcy have c beneficici interest, but.

.

c'ver which I have no control, may own shcres of Consumers Power Compcny,
Bechtel, or Ecbcock cnd Wilcox stock, of which I om uncwore. A list of such
funds in which I hcve en interest cre attached.. I hcve no relotives which cre or
have been employed by Consumers Power Compcny, Bechtel, er Ocbeeck cnd
Wilcox. with the exception of the*

Signed Hidland Independent.Cesign
and Construction Verification
Program.

hk
>% m,

Sworn cnd Subscribed Before Me This \ Ocy of March 1983

|
1 annnens== =naam swe=--

JoANN CAVE WALZ1

Dk m,urt mouc - cercat<A''
l No ry PubIlc A recta 1.orna n'

M' omm' sion Expires --D\\lot D
p ALutsuA coUtiTY(

MY C *** %8 0" 18' "33-,---.
,

i

.
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,
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STATEMENT OF INDEPEFOENCE

-

AFFIDAVIT OF Randy Clel-and

.

My name is Randy.Cleland . I am employed by TERA Corporation.

I am under consideration for assignment to the team which will conduct on
independent overview of the Construction Completion Program at the Midland
Nuclear Plant site. Prior to being given this assignment, I have never worked on
any job or task associated with the Midland Project,+ or any job or task for or on
behalf of Consumers Power Company, Bechtel, or the Scbcock and Wilcox
Company relating to issues that I am reviewing. I have never been employed by
Consumers Power Company, Bechtel, or Bobcock and Wilcox Coms.cny. I do not
own any shcres of Consumers Power Company, Bechtel, or Babcock and Wilcox
stock. Mutual fund or other funds in which I may have o beneficial interest, but
over which I have no control, may own shores of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which I crn unaware. A list of such
funds in which I have on interest are attached. I have no relatives which are or
have been employed by Consumers Power Company, Bechtel, or Babcock and
Wilcox.

Signed

a_
, -

.

i Sworn and Subscribed Before Me This I N ay of March 1983D

'

t

hw dMd
NotorgPublic

|

My Commission Expires
!

!- TERRY GA',1BLE, Notert Pdlic

in and for the State of Tens
r,t; c:-minhn Expires 817 86

|
.

|

| *With the exception of the Midland Independent Design and Construction
'

Verification Project.
-
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STATEMENT OF INDEPENDENCE

,

AFFIDAVIT OF d' TC <, Io , 7,.u
'

/ /

My. ncme is g,,,.< , 7. h, /, r I am employed by TERA Corporation..

'/ /

I am under consideration for assignment to the team which will conduct an
independent overview of the Construction Completion Program at the Midland
Nuclect Plant site. Prior to being given this assignment, I have never worked on
any job or task associated with the Midland Project * or any job or task for or on
behalf of Consumers Power Company, Bechtel, or the Babcock and Wilcox
Company relating to issues that I cm reviewing. I have never been employed by
Consumers Power Company, Bechtel, or Scbcock and Wilcox Compcny. I do not
own any shcres of Consumers Power Company, Bechtel, or Babcock cnd Wilcox
stock. Mutual fund or other funds in which I may have a beneficial interest, but
over which I have no control, may own shares of Consumers Power Company,
Bechtel, or Bobcock and Wilcox stock, of which I am unaware. A list of such -

funds in which I have on interest are attached. I have no relatives which are or
'

have been employed by Consumers Power Company, Bechtel, or Scbcock and
Wilcox.

Signed .

I r b A.m *

/ ~/ / / /

| Sworn and Subscribed Before Me This / f |L
!

Day of March 1983 -

!

/-
/,1 f -

,

i./ ' Notary Public

My Commissinn Emires NT w a res. Ic 1. uss

I

i
with the exception of the Midland independent Design and Construction; *

|.
Verification Program

.

9
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STATEMENT OF INDEPENDENCE

AFFIDAVIT OF 94mb Cdr m rs

My name is $dhiA Mvvuv5 . I am employed by TERA Corporation..

I am under consideration for assignment to the team which will conduct an-

.

inde' endent overview of the Construction Completion Program at the Midlandp
Nuclear Plant site. Prior to being given this assignment, I have never worked on
any job or task associated with the Midland Project * or any job or task for or on
behoff of Consumers Power Company, Bechtel, or the Scbcock and Wilcox
Company rehting to issues that I am reviewing. I have never been employed by
Consumers Power Company, Bechtel, or Scbcock and Wilcox Company. I do not
own any shares of Consumers Power Company, Bechtel, or Scbcock and Wilcox
stock. Mutual fund or other funds in which I may have a beneficial interest, but
over which I have no control, may own shares of Consumers Power Company,
Bechtel, or Bobcock and Wilcox stock, of which I am unawcre. A list of such

_

funds in which I have on interest are attached. I have no relatives which are or
have been employed by Consumers Power Compmy,~ Bechtel, or Babcock and
Wilcox.

Signed
.

_ _ Yr_S ,

Sworn and Subscribed Before Me This O Day of March 1983
,

al'-

Notcry Public ''

:

xy commisma Epires N7 L M8S
My Comm.ssion Exp.res

.

i i

with the exception of the Midland Independent Design and Construction*

| Verification Program .

|

|
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STATEMENT OF INDEPENDENCE

|
/ ,

1

AFFIDAVIT OF Farzin Ramezanbeici '

My nome is Farzin Ramezanbeigi I am employed by TERA Corporation..

I am under consideration for assignment to the tecm which will conduct en
independent overview of the Construction Completion Progrcm at the Midland
Nuclecr Plant site. Prior to being given this assignment, I hoye never worked on
any job or tcsk cssociated with the Midicnd Project * or cny job or tesk for or en
behalf of Consumers Power Company, Bechtel, or the Babcock and Wilcox
Compcny relcting to issues that I cm reviewing. I have never been employed by
Consumers Power Company, Bechtel, or Scbcock and Wilcox Company. I do not
own any shcres of Consumers Power Compcny, Bechtel, or Bobcock and Wilcox

- stock. Mutual fund or other funds in which I may have a beneficial interest, but
over which I hcve no control, may own shares of Consumers Power Compcny,

- Bechtel, or Scbcock cnd Wilcox stock, of which I am unawcre. A list of such
funds in which I have on interest cre ottoched. I have no relatives which cre or
have been employed by Consumers Power Company, Bechtel, or Scbcock cnd

. Wilcox.
with the exception of the*

-

Midland Indepehdent DesignSigned and Construction Verification
Program.

.

%4& b &/11
O O /

.

Sworn end Subscribed Before Me This ; 7 Ocy of Mcrch 1983

x p . f m'3, '
$ .[ N o..f N [ [ ' i
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Notbry Public (/ ..
, ~ *
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STATEMENT OF INDEPENDENCE

AFFIDAVIT OF hemd /f/ r_ Sod

My.name is omJ Adr. sod I am employed by TERA Corporation.
.

I am under consideration for assignment to the team which will conduct an
independent overview of the Construction Completion Program at the Midland
Nuclear Plant site. Prior to being given this assignment, I have never worked on
any job or tesk ossociated with the Midland Project * or any job or task for or on
behalf of Consumers Power Company, Bechtel, or the Babcock and Wilcox
Company relating to issues that I am reviewing. I have never been employed by
Consumers Power Company, Bechtel, or Bobcock cnd Wilcox Company. I do not
own any shares of Consumers Power Company,' Bechtel, or Bobcock and Wilcox
stock. Mutual fund or other funds in which I may have o beneficial interest, but
over which I have no control, may own shares of Consumers Power Compcny,A list of such
Bechtel, or Babcock and Wilcox stock, of which I am unowere.
furxis in which I have on interest are attached. I have no relatives which are or

.

have been employed by Consumers Power Company, Bechtel, or Bobcock and
Wilcox.

Signed
.

- - h -

-

Sworn and Subscribed Before Me This M
Day of March 1983

c.

/

Notor9 Public
'

"

#*87 C#**
My Commission Expires

.

with the exception of the Midland independent Design and Construction*

Verification Program
.

*
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STATEMENT OF INDEPENDENCE
.

AFFIDAVIT OF Mehmet Celebi

My nome is Mehmet Celebi . I am employed by TERA Cc poration
as Associate Technical Revi. ewer

1.om under consideration for assignment to the team which will conduct en
independent overview of the Construction Completion Program at the Midlcnd
Nuclear Plant site. Prior to being given this assignment, I have never worked on
any job or task associated with the Midicnd Projeef, or cny job or tcsk for or on

' behalf of Consumers Power Company, Bechtel, or the Scbcock and Wilcox
Company relating to issues that I am reviewing. I have never been emoloyed by
Consumers Power Company, Bechtel, or Bobcock and Wilcox Company ** I do not
own any shares of Consumers Power Compcny, Bechtel, or Babcock and Wilcox
stock. Mutual fund or other funds in which I may have a beneficial interest, butt.

over which I have no control,~ may own shores of Consumers Power Compcny,
'

Bechtel, or Babcock and Wilcox stock, of which I am unawcre. A list of such
funds in which I have en interest cre ottoched. I have no relatives which are or
have been employed by Consumers Power Company, Bechtel, or Scbcock and
Wilcox.

*except for the Midland
Signed Independent Design and;

Construction Verification,
'

Program at TERA..

A C

' ' (W

.-,

Sworn and Subscribed Before Me This hDoy of Mcrch 1983'-

p.ew. - - ,:, -- w-n:2h ,'.7 % U.% '.M ig
18.7,..?. . A. yc7,o - g*

: .: .m y-

Not Public () T W|L.%*) r.~. :~~M u

g% ;- 1 CMu, |
,3 .::::rn c'. u: :.u:m:..w/3.. e . sa.1= sMy ion Expires i Wt A3 .

*

re
:n..:a: .ru:ususss :-

.

**I was employed by Bechtel Power Corporation , San Franciso between
January 1978 to May 1979 as an Engineering Specialist and betseen August
1982-December 1982 on a Casual Project Engineer status.

4

e

w- - r --w. --- - , .y----,.-..,_v.+_r.-ce -y-,.--,-- g,.- --.e. h T m..,2-.-,.,. ,- ~>--,--e---. - , - * , - - - , . - -



). .

, .
.

'
. .

i

STATEMENT OF INDEPENDENCE;

,

!

AFFlDAVIT OF 4(4fd dif/A M '

"

My name is 848EST N#C'a4E I crn empioyed by TERA Corporation'
.

as assoc. 7etwAnw Revisucc.

'l om under consideration for assignment to the team which will conduct on
independent overview of ttie Construction Completion Progrcm at the Midland
Nuclear Plant site. Prior to being given this assignment, I have never worked on
any job or task associated with the Midland Project, or any job or task for or on

',
behalf of Consumers Power Company, Bechtel, or the Babcock and Wilcox
Company relating to issues that I am reviewing. I have never been employed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Compcny. I do not _

own any shores of Consumers Power Company, Bechtel, or Babcock and Wilcox
stock. Mutual fund or other funds in which I may bcve o beneficial interest, but
over which I have no control, may own shores of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which I am unaware. A list of such
funds in which I have an interest are attached. I have no relatives which are or
have been employed by Consumers Power Company, Bechtel, or Scbcock and
Wilcox.

Signed -

<

Y h* hk.h
-

-
.

Swom and Subscribed Before Mr This n Day of March 1983

W _ %- -

*Notary Public.

MY CC?.P.t"JTiGN PS'?ES CCC?rlI3,3.
. , My Commission Expires

. .
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STATEMENT OF INDEPENDENCE

Du bC8AFFIDAVIT OF
.

os b.50c I arn employed by TERA CorporationMy nyme is .

as Huec. 7tcu KwtwrA

I am under consideration for assignment to the team which will conduct on
independent overview of the Construction Completion Program at the Midicnd
Nuclear Plant site. Prior to being given this assignment, I have never worked on
any job or task associated with the Midland Project, or any job or task for or on
behalf of Consumers Power Company, Bechtel, or the Bobcock. and Wilcox
Company relating to issues that I am reviewing. I have never been employed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. I do not
own any shares of Consumers Power Company, Bechtel, or Babcock and Wilcox
stock. Mutual fund or other funds in which I may have a beneficial interest, but
over which I have no control, may' own shores of Consumers Power Compcny,
Bechtel, or Babcock and Wilcox stock, of which I am unaware. A list of such
funds in which I have an interest are attached. I have no relatives which cre or
have been employed by Consumers Power Company, Bechtel, or Scbcock cnd
Wilcox.

Signed
'

/
/

)Y _(W
.

.

Sworn and Subscribed Before Me This O Day of Mcrch 1983

.

('

190 tap 9 Public

My Commission Expires b'/wl/9 / f/f -

orrtCIAL SEAL
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STATEMENT OF INDEPENDENCE

M [ hffdf
.

'

AFFIDAVIT OF ~

.
.

My me is M'T M . I am employed by TERA Corporation
as hfse inre.1% a do es kva
i om under consideration for' assignment to the team which will conduct an
independent overview of the Construction Completion Program at the Midicnd
Nuclear Plant site. Prior to being given this assignrp,ent, I have never worked on
any job or task associated with the Midland Project,%r any job or task for or on

.

'

behalf of Consumers Power Company, Bechtel, or the Babcock and Wilcox
Company relating to issues that I am reviewing. I have never been employed by
Consumers Power Company, Bechtel, or Scbcock and Wilcox Company. I do not
own any shares of Consumers Power Company, Bechtel, or Babcock and Wilcox
stock. Mutual fund or other funds in which I may have a beneficial interest, but
over which I have no control, may own shares of Consumers Power Company,
Bechtel,' or Bobcock and Wilcox stock, of which I am unowere. A lis't of such
funds in which I have an interest are atteched. I have no relatives which cre or
'have been employed by Consumers Power Company, Bechtel, or Babcock and

.

Wilcox.-

Signed

/, {u
--

.

,

Sworn.and Subscribed Before Me This/N 6ay of March J983

.

ON n W_A A

pt!itary Public
'

My Commission Expires""i ' "*" D"mi= 23,j984 ,
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STATEMENT OF INDEPENDENCE

AFFIDAVIT OF Edward M. Beck i

My name is Edward M. Beck I crn employed by TERA Corporation.

as Associate Technical Reviewer .

i am under consideration for assignment to the team which will conduct en
independent overview of the Construction Completion Progrcm at the Midicnd
Nuclear P!cnt site. Prior to being given this assignment, I have never worked on
any job or task associated with the Midland Project,*er any job or task for or on
behalf of Consumers Power Company, Bechtel, or the Babcock and Wilcox
Company relating to issues that I am reviewing. I have never been employed by
Consumers Power Company, Bechtel, or Scbcock and Wilcox Compcny. I do not
own any shares of Consumers Power Company, Bechtel, or Scbcock and Wilcox
stock. Mutual fund or other funds in which I may have a beneficial interest, but
over which I have no control, may own shares of Consumers Power Company,
Bechtel, or Scbcock and Wilcox stock, of which I am unaware. A list of such
funds in which I have an interest are attached. I have no relatives which are or
have been employed by Consumers Power Company, Bechtel, or Scbcock and
Wilcox.

Signed

/

.

.

Sworn and Subscribed Before Me This 17 Day of March 1983

r$2 M > 0. Y W
Notary Puolic g

My Commission Expires 11 1 1985

~

*with the exception of the Midland independent Design and Construction Vetification Prcgrarn

.
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STATEMENT OF INDEPENDENCE

.

AFFIDAVIT OF Robert Reneau

,

My name is Robert Reneau I am employed by TERA Corporation.

as Associate Technicai Reviewer .

I am under consideration for assignment to the team which will conduct en
independent overview of the Construction Completion Pyogram at the Midland

.Nuciect Plant site. Prior to being given this assignment, I have never worked on
any job or task associated with the Midland Project, or any job or task for or on~

behalf of Consumers Power Company, Bechtel, or the Babcock and Wilcox
Company relating to issues that I am reviewing. I have never been employed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. I do not
own any-shores of Consumers Power Company, Bechtel, or Babcock and Wilcox

-

stock. Mutual fund or other funds in which ! may have a beneficial interest, but
over which I have no control, may own shares of Consumers Power Compcny,.

' Bechtel, or Babcock and Wilcox stock, of which I.am unaware. A list of such
funds in which I have an interest are attached. } have no relatives which are or
have been employed by Consumers Power Company, Bechtel, or Babcock and
Wilcox.

Signed

I ) _

I _ .

-

4

Sworn and Subscribed Before Me This 17 Day of March 1983

.

~ h Abh> h hj
tary Public j

My' Commission Expires 11 1 1985

*with the exception of the Midland independent Design and Construction Verification Program
,

*

.

*

t

- - - .-----<,-a , , , - - , , - - - - - , , --,.----%,-,,-------a--.---------,-e-wa-,ww,,,-, , - -, - - - -~---~~--.---r,---,--,---~n,c -e,v- .-



. .

. -

. ,

-

. ..
.

.

.

Daily Cash Accu =ulation Fund Inc.
3600 S. Yosemite Street o

Denver, Colorado 80237

.

Y

e

1

i

|
,

.

-
\

%: 1..



- __ - - .

+ o:
,

.~..

. .

. .

.

- STATEMENT OF INDEPENDENCE

AFFIDAVIT OF Joseoh Penzien
,

My name is Joseoh Penzien I cm employed by TERA Corporation.

as Associate Tecnnical Reviewer

I am under consideration for assignment to the team which will conduct en
' independent overview of the Construction Completion Progrom at the Midicnd
Nuclear Plant site. Prior to being given this assignment, I have never worked on
any job or task ossociated with the Midland Project *or any job or task for or on
behalf of Consumers Power Company, Bechtel, or the Bobcock cnd Wilcox
Company relcting to issues that I am reviewing. I have never been employed by
Consumers Power Company, Bechtel, or Scbcock cnd Wilcox Company. I do not

,
' own any shcres of Consumers Power Company, Bechtel, or Babcock and Wilcox -

,

stock. Mutual fund or other funds in which I may have a beneficial interest, but
over which I have no control, may own shores of Consumers Power Company,
Bechtel, or Bobcock and Wilcox stock, of which I am unowcre. A list of such
funds in which I have an interest are attached. I have' nc relatives which cre or
have been employed by Consumers Power Company, Bechtel, or Scbcock cnd
Wilcox.

* with the exception of the

Signed Midland Independent Design
and Construction Verification
Program.

bAdd k m -
'y V v

e

i

Sworn and Subscribed Before Me This 17 Ocy of March 1983

.

Abl}Hh tfLU*

Notary Public

My Commission Expires April 14, 1985

Y. -
'

. . . . . - -r o. .nay {
.. -,

. . .:}||.if^ >.

r. .m a
. . . . . . .c .: .'.,,f !.J,.P_ag 3 (
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STATEbENT OF INDEPENDENCE
.

.

AFFIDAVIT OF Daniele veneziano

<

My nome is Daniele Veneziano I am employed by TERA Corporation.

as Associate Technical Reviewer

I am under consideration for assignment to the tecm which will conduct en
independent overview of the Construction Completion Program et the Midland'

Nuclear Picnt site. Prior to being given this assignment, I have never worked on
any job or task ass'ociated with the Midland Project, or any job or tcsk for or on
behcif of Consumers Power Company, Bechtel, or the Babcock cnd Wilcox
Company r. elating to issues that I am reviewing. I have never been employed by

- Consumers Power Company, Bechtel, or B'cbcock and Wilcox Company. I do not
own any shares of Consumers Power Compcny,- Bechtel, or Bobcock cnd Wilcox
stock. Mutual fund or other funds in which I may have o beneficial interest, but
over which I have no control, may own shores of Consumers Power Compcny,
Bechtel, or Babcock' and Wilcox stock, of which I am unawer.e. A list of such
funds in which I have on interest are attached. I have no relatives which cre or

. have been employed by Consumers Power Company, Bechtel, or Scbcock and
.

Wilcox.
i

.

*

Signed

A./-<S $_2 Ac
c

.
.

Sworn and Subscribed Before Me This /7 Ocy of Merch 1983

[ .

Y~ / <w >a ir-

Notory Public
, ,

My Commission Expiresdm / /d. /89
/ '

,

4

I
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STATEMENT OF INDEPENDENCE

AFFIDAVIT OF S. N. BRISCOMBE

My name is Stephen N. Briscombe l am employed by TERA Corporation.

as Associate Technical Reviewer .

I am under consideration for assignment to the team which will conduct en
independent overview of the Construction Completion Program _at the Midland

- Nuclear Plant site. Prior to being given this assignment, I have never worked on
any Job or task associated with the Midland Project, or any job or task for or on
behalf of Consumers Power Company,*Bechtel, or the Babcock and Wilcox
Company relating to issues that I am reviewing. I have never been employed by
Consumers Power Company,*Bechtel, or Babcock cnd Wilcox Company. I do not
own any shares of Consumers Power Company, Bechtel, or Babcock and Wilcox.

' stock. Mutual fund or other funds in which I may have a beneficial interest, but
over, which I have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which I am unaware. A list of such
funds in which I have an interest are attached. I have no relatives which are or
have been employed by Consumers Power Company, Bechtel, or Babcock and
Wilcox.

Signed

, , . -

J . bo. _

-

,

1

Sworn and Subscribed Before Me This /1 Day of March 1983*

,

_

Y MYR$RIE HA O |

Nofary lic '
_

aoraar ausue.e.uio n,4 I***cias ori c, , .
My Commission Expires b4w/ /f /f/r *

MycomETel$,*f.,*|"U. ass'

Employed by Bechtel Power Corporation, Construction Staff, 1977 79. Performed*

; Review Activity on site for three days in 1979. Work consisted of reviewing electrical*

design, notes and details, for constructability.

.

.

4
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STATEMENT OF INDEPENDENCE-

.

AFFlDAVIT OF cf/Anou/./ //rie

My name is N/ des Wd[/de . I am employed by TERA Corporation
as - na-w n,s .

I am under consideration for assignment to the team which will conduct an
independent overview of the Construction Completion Program at th.e Midland
Nuclear Plant site. Prior to being given this assignment, I have never worked on
any job or task associated with the Midland Project,#er any job or task for or on
behalf of Consumers Power Company, Bechtel, or the Babcock and Wilcox
Cm y-r relating to issues that I am reviewing. I have never been employed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. I do not
own any shares of Consumers Power Company, Bechtel, or Sabcock and Wilcox
stock. Mutual fund or other *unds in which I may have a beneficial interest, but
over which I have no control, may own shares of Consumers Power Company,
Bechtel, or Scbcock ed Wilcox stock, of which I am unaware. A list of such
funds in which I have an interest are attached. I have no relatives which are or
have been employed by Consumers Power Company, Bechtel, or Babcock ed+

#II'*** p. w i K +L. neefMan
e f tk < #3Jla 4 'ad )JSigned

a d c -sk ~P ask.ndresse
v o ,:, M li. n p <. y s ~ ,'

.

,se k, G IY.

( \
.

Swom and Subscribed Before Me This/777 Day of March 1983

A Ws- m]]m
/Notary Public /' ' ~"

My Commission Expires a f e/A2 h!'

.

.

w-we----wn-w-n ,,-nn,w-,
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STATEMENT OF INDEPENDENCE

.

AFFIDAVIT OF LOREN STANLEY

My name is Loren Stanley I am employed by TERA Corporation.

as Ah.12fc4./2/Me .

I am under consideration for assignment to the team which will conduct an
independent overview of the Construction Completion Program at the Midland
Nuclear Plant site. Prior to being given this assignment, I have never worked on
any job or task associated with the Midland Project, or any job or task for or on
behalf of Consumers Power Company, Bechtel, or the Babcock and Wilcox
Company relating to issues that I am reviewing. I have never been employed by
Consumers Power Company, Bechtel, or Scbcock and Wilcox Company. I do not
own any shares of Consumers Power Company, Bechtel, or Babcock and Wilcox
stock. Mutual fund or other funds in which I may have a beneficial interest, but
over which I have no control, may own shares of. Consumers Power Compcny,
Bechtel, or Babcock and Wilcox stock, of which I am unaware. A list of such
funds in which I have an interest are attached. I have no relatives which are or

- have been employed by Consumers Power Company, Bechtel, or Babcock and
Wilcox.

Signed

'
dA.

> - .

Sworn and Subscribed Before Me This /1 * Day of March 1983

.

m'
., OFFICIAL SEAL

0'-
hMRJORIE HAND>

Notary Pj.blic ,or. , ,u.u:.ciu ,e m .
2. .. c:,% emcc ,,,.

My Commission Expires h/d r ,9 /r fr
-

-

- uycl"2 '5''.|rd"Is.tsas !

.

k
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4
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, STATEMENT OF INDEPENDENCE

AFFIDAVIT OF LOREN STANLEY,

<,

My nome is Loren Stanley I am employed by TERA Corporation.

as A b e. m?4 .Ili h u s .

.

I am -under consideration for cssignment to the team which will conduct on
indeoendent overview of the Construction Completion Progrcm at the Midland

- Nuclear Plant site. Prior to being given this assignment, I have never worked on
any job or task cssociated with the Midland Project, or any job or task for or on
behalf of Consumers Power Company, Bechtel, or the Babcock and Wilcox
Company relating to issues that I cm reviewing. I have never been employed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. I do not
own any shcres of Consumers Power Company, Bechtel, or Babcock and Wilcox
stock. Mutuct fund or other funds in which I may have o beneficial interest, but
over which I have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which I am unaware. A list of such
funds in which I have an interest cre attached. I have no relatives which are or
hcve been employed by Consumers Power Company, Bechtel, or Babcock md
Wilcox.

Signed

.

-

Sworn and Subscribed Before Me This / 7 * Day of March 1983

.
-

, oFFICI AL sF.AL
MARJORIE HAND> " .

'Notary PAlic norAny Pusue.cauFe=Mia
, PeiNCIPak CFFICC 'N

SANTA CLANA QQUNTY

My Commission Expires u / d / ,9 /r F i. -

wycommssioncaresun.ts.:ses j
A

/

e

.

I

i

1

. - . . , . ,- , . . , - . . ..e . , . . - .



- _ _ . - . ._._

* '

.
.

..

. .

.

STATEMENT OF INDEPENDENCE

AFFIDAVIT OF 6tJA/d)). NH/Fuct-

My name is besAap D Tcuspu.a.' . I am employed by TERA Corpor<2 tion
as Assocarc -nbutcA t ideAmee.

I am under consideration for assignment to the team which will coriduct en
independent overview of the Construction Completion Program at the Mid!cnd
Nuclear Plcnt site. Prior to being given this assignment, I have never worked on
any job or task associated with the Midland Project,*or any Job or task for or on
behcif of Consumers Power Company, Bechtel, or the Bobcock and Wilcox
Company relating to issues that I am reviewing. I have never been employed by
Consumers Power Company, Bechtel, or Scbcock and Wilcox Company. I do not
own any shares of Consumers Power Company, Bechtel, or Bobcock and Wilcox
stock. Mutual fund or other funds in which I may have a beneficial interest, but
over which I have no control, may own shares of Consumers Power Company,
Bechtel, or Bobcock and Wilcox stock, of which I am unaware. A list of such
funds in which I have an interest are attoched. I have no relatives which cre or
have been employed by Consumers Power Company, Bechtel, or Scbcock and
Wilcox.

|

Signed
I
l

.' V
| I

,

Swom and Subscribed Before Me This /N Day of March 1983

.

oPPICtAL SEAL.

( __ m.
. _

M, t $
W PUS IC.CA PC IA

Notary Public \ ~ N.' swrA cLeaA couwTv
W 00Who,i eWree August 13,1944 -

My Commission Expires 9-n.%
*With 'the exception of the Midland Independent Design ConstructionVerification Program. -

.
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STATEMENT OF INDEPENDENCE -

,

i

AFFID AVIT OF bvis E.16 s
:

4

b: o /t ( . I am employed by TERA CorporationMy nome is - et) d
as Ano m 4 'l o c 4 w . c ., I ge v ,q we ,

I am under consideration for cssignment to the team which will conduct en
' independent overview of the Construction Completion Program at the Midland
Nuclear Plant site. Prior to being given this assignment, I hcve never worked on
any job or tosk associcted with the Midland Projectror any job or tcsk for or on
behcif of Consumers Power Compcny, Bechtel, or the Scbcock and Wilcox
Company relating to issues that I am reviewing. I have never been employed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Compcny. I do not
own 'any shores of Consumers Power Company, Bechtel, or Scbcock and Wilcox.

stock. Mutual fund or other funds in which I may have a beneficial interest, but
over which I have no control, may own shares of Consumers Power ,Compcny,
Bechtel, or Bobcock and Wilcox stock, of which I am unaware. ' A list of such
funds in which I have an interest are attached. I have no relatives which cre or
have been empic,yed by Consumers Power Company, Bechtel, or Bobcock and
Wilcox.

Signed

'

,.

/

-

Sworn and Subscribed Before Me This n4 Ocy of March 1083

. .

S.
oFRCIAL SEAL

\ wo0 e Q u ., g M M.Go m m ,

NOTARY PU8UC.CAUFof4NIA )

Notary Publiy ' SMTA CURA Coum
My commission exWrse August 13,i964

i

'My Commission Expires g - A-q u !
'

*With the exception cf the Midland Independent Design Construction
Verification Program.

- |

.
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STATEMENT OF INDEPENDENCE

.

AFFIDAVIT OF DAVJ D B. HAMEL

My nome is DAVID B. HAM EL . I am employed by TERA Corporation
as ASSOCIA TC TECH N/ CA L RE.Vl6W 5A,

I am under consideration for assignment to the team which will conduct en
independent overview of the Construction Completion Program at the Midicnd
Nuclear Plant site. Prior to being given this cssignment, I have never worked on
any job or task associated with the Midland Project,*or cny job or task for er on
behalf of Consumers Power Company, Bechtel, or the Bobcock cnd Wilcox
Company relating to issues that I cm reviewing. I have never been employed by
Consumers Power Company, Bechtel, or Babcock cnd.Wilcox Company. I do not

- own any shares of Consumers Power Compcny, Bechtel, or Babcock cnd Wilcox
stock. Mutual fund or other funds in which I may have a beneficial interest, but
over which I have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which I am unaware. A list of such
funds in which I have on interest are attached. I have no relatives which cre or
have been employed by Consumers Power Company, Bechtel, or Scbcock and
Wilcox.

Signed

,

& -f
,

J '

Sworn and Subscribed Before Me This 1 NDay of Mcrch 1983
.

*

<

Notary Publik y - @ NOTARY Pusuc.cAUFomA
oP7tCIAL SEAL

VICKEY M. GONTHIER
k be m v.; WO.h r

\

mA etAaA ceum
( My commission expires August 10,1984 ;

My Commission Expires %-G-s H
*With' the exception of the Midland Independent Design Construc. tion
Verification Program. -

.

.
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STATEMENT OF INDEPENDENCE

AFFIDAVIT 'OF W4mav L. Emoxsed

My name is MAR *v L. Emexso41 . I am employed by TERA Corporation
as As300au nrcuaicm Rzwawen
I am under consideration for assignment to the team which will conduct on
independent overview of the Construction Completion Program at the Midland
Nuclear Plant site. Prior to being given this assignment, I have never worked on
any job or task associated with the Midland Projectf or any job or task for or on
behalf of Consumers Power Company, Bechtel, or the Babcock and Wilcox
Company relating to issues that I am reviewing. I have never been employed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. I do not
own any shares of Consumers Power Company, Bechtel, or Babcock and Wilcox
stock. Mutual fund or other funds in which I may have a beneficial interest, but
over which I have no control, may own shares of Consumers Power Compcny,
Bechtel, or Bobcock and Wilcox stock, of which I am unaware. A list of such
-funds in which I have an interest are attached. I have no relatives which. ore or.
have been employed by Consumers Power Company, Bechtel, or Babcock and
Wilcox.

Signed

Mh/ Whet,Lv-><>
# .

T ,

Swom and Subscribed Before Me This @ Day of Mcrch 1983i

f

-

|

'

/\ . .' N 4. 's. VICKEY GCNTHIER

L
Notary Public \ s ' NOrARY PUBUC.cAUFoRNW- -

sAMrA CLAAA CCUNTY
\

* *W"* ^*G**M* 'm '

|
My Commission Expires %~ R -Qti

.
'

.

*With the exception of the Midland Independent Design Construction
,

| Verification Program. .

,

| ~

-
.
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STATEMFJIT OF lt{:EPE?{)ENCE

AFFIDAVIT OF Lawrenca Wight

My nome is Lawrence Wight I cm amployed by TERA Corporation.,.

I am under consideration for assignment to the team which will conduct en
Independent overview of the Construcifon Completfon Progrcm et the Midlend
Nuclecr P!cnt site. Prior to being given this asalonment, I have never worked on
cny. job or icsk . associated with the Midland Projecri or any job or task for or en
behalf of Consumers Power Compcny, Bechtel, er the Bebeeck and Wifecx
Company relating to lasues that I cm reviewing.. I have never been employed by
Consumers Power Company, Bechtel, or Scbcock and Wilcox Compcny. I do not
own eny shcres of Consumers Power Company, Bechtel, or Bobcock and Wlicox
stock. Mutual fund er other funds in which I mcy have a beneficial interest, but.

over which I have no control, may own shores of Consumers Power Company,
Sechtel, or. Sebcock and Wilecx stock, of which I am unowere. A list of such
funds in which I hcve on interest cre ottoched. I have no relatives which are or
have been employed by Consumers Power Company, Bechtel, or Scbcock and
Wilcox.

Signed
'

* with the exception of the
itidiend independent Design
end Construction Veriff cation
Program.

.

Sworn and Subscribed Before Me This d Ocy of Merch 1983

-e . 1k (L innamusuemm.rmnemmenemmer,emmew.
-

tch Public /) JoANN CAVE WAl2
V WM1 rucuc - cAuronw.\ n -

My is on Expires \11 6 '23 E7My
,

*t m ex e es one.1e ~

imammuunmenmemen.umme r .. ~, w. c-

.
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STATEMENT OF INDEPENDENCE

AFFIDAVIT OF JAMFE A- tnN4. TTT

My.name is James A. Long, III . I am employed by TERA Corporation.

l'am under consideration . for assignment to the team which will conduct an
independent overview of the Construction Completion Program at the Midland
Nuclear Plant site. Prior to being given this assignment, I have never worked on
any job or task associated with the Midland Project * or any job or task for or on
bencif of Consumers Power Company, Bechtel, or the Scbcock and Wilcox
Company relating to issues that I am reviewing. I have never been employed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. I do not
own any shares of Consumers Power Company, Bechtel, or Bobcock and Wilcox
stock. Mutual fund or other funds in which I may have a beneficial interest, but
over which I have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which I am unaware. A list of such
funds in which I have on interest are attached. I have no relatives which are or
have been employed by Consumers Power Company, Bechtel, or. Babcock and,

Wilcox.

Signed

h."5 -

% O
s

Sworn and Subscribed Before Me This /E Day of March 1983

.

/

V Notary Public
'

.

My Commission Expires ur c e = > I* t.tsu

J

with the exception of the Midland, independent Design and Constructiont
*

Verification Program
>

.

.
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EXPLANATORY NOTE FOR ATTACHMENT 2:

Several individual offidavits are not presently included as port of attachment 2
,

due to logistics. These offidavits will be submitted under separate cover.

.
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Attachment 3

KEY PERSONPEL '

CONSTRUCTION COMPLETION PROGRAM OVERVIEW

.

.

e PROJECT DIRECTION

JOHN BECK, M.S., PRINCIPAL-IN-CHARGE-

NUCLEAR POWER PLANT OPERATIONS AND CORPORATE MANAGE-
MENT, LICENSING, ENGINEERING AND PROJECT MANAGEMENT

VICE PRESIDENT, TERA CORPORATION-

18 YEARS NUCLEAR EXPERIENCE-

FORMERLY EXECUTIVE VICE PRESIDENT, VERMONT YANKEE-

NUCLEAR POWER CORPORATION: SERVED AS CHIEF OPERATING
OFFICER ,

FORMERLY DIRECTOR OF ENGINEERING, YANKEE ATOMIC-

ELECTRIC COMPANY

H'OWARD LEVIN, M.S., PROJECT MANAGER -

; NUCLEAR POWER PLANT STRUCTURAL, MECHANICAL DESIGN AND

CONSTRUCTION, EQUIPMENT GUALIFICATION, OPERATING REAC-

TOR SAFETY, LICENSING, PROJECT MANAGEMENT
'

9 YEARS NUCLEAR EXPERIENCE /Il YEARS ENGINEERING-

EXPERIENCE

FORMERLY WITH NRC AND STONE & WEBSTER *
-

.

O

e

.
-

;
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KEY PERSONNEL

(continued)

,
e SENIOR REVIEW TE AM

WILLIAM J. HALL, PH.D., UNIVERSITY OF ILLINOIS

ENGINEERING ANALYSIS AND DESIGN, STRUCTURAL ENGINEERING,

STRUCTURAL MECHANICS AND DYNAMICS, SOIL MECHANICS,

FRACTURE. MECHANICS, ENGINEERING CRITERIA DEVELOPMENT

FOR MAJOR PROJECTS

39 YEARS EXPERIENCE IN NUCLEAR, MILITARY, AND COMMER--

CIAL FIELDS

CONSULTANT TO NRC, NATIONAL LABS, TERA CORPORATION,-

AND OTHERS ON NUCLEAR SAFETY ISSUES

LONG ASSOCIATE OF LATE NATHAN M. NEWMARK-

.

DONALD DAVIS, TERA

NUCLEAR SAFETY AND LICENSING, PLANT . AND REACTOR'

SYSTEMS, THERMAL-HYDRAULIC ANALYSIS, ACCIDENT ANALYSIS

15 YEARS NUCLEAR EXPERIENCE /18 YEARS ENGINEERING-

EXPERIENCE

FORMERLY WITH NRC AND HITTMAN ASSOCIATES-

ROBERT WILSON, M.S. .

NUCLEAR POWER PLANT OPERATIONS, EAGINEERING AND DESIGN,

LICENSING, CONTRACT ADMINISTRATION, PROJECT MANAGEMENT,

PUBLIC RELATIONS
SENIOR VICE PRESIDENT, TERA CORPORATION-

16 YEARS NUCLEAR EXPERIENCE-

'

FORMERLY SUPERVISOR OF' NUCLEAR ENGINEERING, SMUD-

.

.

0
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KEYPERSONNEL

(continued)''

- e LEAD TECHNICAL REVIEWERS

CURT STALEY, M.S., LEAD STRUCTURAL REVIEWER AND

CONSTRUCTION VERIFICATION PROGRAM MANAGER

NUCLEAR POWER PLANT STRUCTURAL, MECHANICAL DESIGN,

CONSTRUCTION PROJECT MANAGEMENT AND CONTROL

14 YEARS NUCLEAR EXPERIENCE-

FORMERLY WITH BECHTEL, GENERAL DYNAMICS, CHEMICO-

FRANK DOUGHERTY, M.S., M.B.A., LEAD MECHANICAL REVIEWER

NUCLEAR POWER PLANT MECHANICAL DESIGN, GUALITY ASSUR-

ANCE, SAFETY AND RELIA 8|LITY ANALYSIS, SYSTEM
'

DESIGN / CRITERIA DEVELOPMENT

14 YEARS NUCLEAR EXPERIENCE-

FORMERLY WITH EDS AND SARGENT & LUNDY-

.

RICHARD SNAIDER, M.B.A., LEAD SYSTEMS REVIEWER

NUCLEAR POWER PLANT OPERATIONS, MAINTENANCE AND
DESIGN, SYSTEMS ENGINEERING, LICENSING PROJECT MANAGE-

MENT, MECHANICAL ENGINEERING -

15 YEARS NUCLEAR EXPERIENCE-

FORMERLY WITH JERSEY CENTRAL POWER & LIGHT AND NRC- -

.

|
LIONEL BATES, M.S., LEAD ELECTRICAL REVIEWER

NUCLEAR POWER PLANT ELECTRICAL, INSTRUMENTATION AND

CONTROL SYSTEMS DESIGN, EGUIPMENT GUALIFICATION, PLANT
1

OPERATIONS AND MAINTENANCE-

10 YEARS NUCLEAR EXPERIENCE
-

-

FORMERLY WITH NUTECH, WESTINGHOUSE, SAN DIEGO CAS AND-

ELECTRIC COMPANY, AND OMTEC

|

_ _ . _ . . _ . . _ . _ _ . - _ . . . . , _ _ . _ _ _ _ . . _ - . _ . _ _ _ . , _ _ _ _ . _ . _ , _ , .
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KEY PERSONbEL

(continued)

e LEAD SITE ACTIVITIES
.

-

. MARTIN JONES

NUCLEAR POWER PLANT CONSTRUCTION MANAGEMENT, _ QUALITY

CONTROL, TRAINING, START-UP, ELECTRICAL ENGINEERING

22 YEARS NUCLEAR EXPERIENCE-

FORMERLY MANAGER OF CONSTRUCTION AND GUALITY CON--

TROL, SOUTH CAROLINA ELECTRIC AND GAS COMPANY

e PROJECT GUALITY ASSURANCE
,

'

.

CHARLES LEMON

NUCLEAR POWER PLANT ENGINEERING, QUALITY ASSURANCE,

LICENSING, COMPUTER SYSTEMS APPLICATION

12 VEARS NUCLEAR EXPERIENCE-

,

FORMERLY WITH BECHTEL-

1

'

MARK POLIT

NUCLEAR POWER PLANT LICENSING, EQUIPMENT GUALIFICATION,

INSTRUMENTATION AND CONTROL, SYSTEMS ENGINEERING
'

3 YEARS NUCLEAR EXPERIENCE -
-

-

FORMERLY WITH OMTEC AND NUTECH-

e DESIGN REVIEW TEAM PERSONNEL
'

.

ROBERT CUDLIN, M.S., J.D.

NUCLEAR SAFETY AND LICENSING, REACTOR SAFEGUARDS, PLANT

,AND CONTAINMENT SYSTEMS, EQUIPMENT GUALIF1 CATION

9 YEARS NUCLEAR EXPERIENCE-

FORMERLY WITH NRC, SENA'TE SU8 COMMITTEE ON NUCLEAR-

REGULATION
*

.

t
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KEY PERSONPEL

(continued)-

e DESIGN REVIEW TEAM PERSONNEL
.

HENRY GEORGE, M.S.

QUALITY ASSURANCE, TRAINING, NUCLEAR PLANT SYSTEMS, PRO-

CEDURES, PROJECT MANAGEMENT, MECHANICAL ENGINEERING

8 YEARS NUCLEAR EXPERIENCE-

FORMERLY WITH NRC AND ARMY-

.

CHRISTIAN MORTGAT, PH.D.

ENGINEERING MECHANICS, EARTHGUAKE ENGINEERING -

S YEAR'S NUCLEAR EXPERIENCE /9 YEARS ENGINEERING-

EXPERIENCE

FORMERLY WITH WOODWARD-CLYDE- -

.

LOREN STANLEY

NUCLEAR POWER PLANT LICENSING, DESIGN REVIEW, SAFETY-

RELATED COMPONENT DETERMINATIONS, PROBABILISTIC RISK

ASSESSMENT, INSTRUMENTATION, SYSTEM DESIGN AND ANALYSIS

26 YEARS NUCLEAR EXPERIENCE-

FORMERLY WITH GENERAL ELECTRIC COMPANY, OMTEC AND- .

~

QUADREX CORPORATION

RICHARD KELLER, M.S.

ELECTRICAL, INSTRUMENTATION, AND CONTROL SYSTEMS DESIGN,

NUCLEAR POWER PLANT OPERATIONAL ANALYSIS, PLANT

PROTECTION SYSTEMS / ENGINEERED SAFETY FEATURES

E! VALUATION, PROBABILISTIC RISK ASSESSMENT

15 YEARS NUCLEAR EXPERIENCE-

FORMERLY WITH AEROJET NUCLEAR, STOLLER AND SYSTEM-

DEVELOPMENT CORPORATION ,

. .

4
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KEY PERSOt+EL ' |

(continued) |

'

e DESIGN REVIEW TEAM PERSONNEL -

j MEHMET CEL5BI, PH.D.

NUCLEAR POWER PLANT STRUCTURAL, MECHANICAL DESIGN AND

CONSTRUCTION, QUALITY ASSURANCE

16 YEARS NUCLEAR EXPERIENCE-
'

.

FORMERLY WITH BECHTEL, EDAC-

JORMA ARROS, PH.d. (CANDIDATE)

ENGINEERING MECHANICS
'

5 YEARS ~ NUCLEAR EXPERIENCE /8 YEARS ENGINEERING EXPER-

lENCE.

KENNETH CAMPBELL, PH.D.

SOIL MECHANICS, EARTHGUAKE ENGINEERING.

10 YEARS ENGINEERING EXPERIENCE-

EDWARD SCHRULL
~

REACTOR SAFETY SYSTEMS, NUCLEAR LICENSING, RELIABILITY
AND ' RISK ASSESSMENT, INSTRUMENTATION AND CONTROL,

COMPUTER ANALYSES

9 YEARS NUCLEAR EXPERIENCE-

CURRENTLY WITH EIGEN ENGINEERINGt
-

FORMERLY WITH OMTEC, QUADREX AND NUTECH-

STAN FABIC, PH.D.
' THERMAL-HYDRAULIC AND HYDRO-ELASTIC ANALYSIS, COMPU-

TER METHODS DEVELOPMENT (AUTHORED BLODWN-2, WHAM,
GASRAD, MULTIFLEX), PIPE RUPTURE ANALYSIS, CONTAINMENT-

ANALYSIS

24 YEARS NUCLEAR EXPERIENCE-

FORMERLY WITH NRC, WESTINGHOUSE, AND KAISER ENGI-< -

NEERS

'

.
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KEY PERSOt+EL

(continued),

e DESIGN REVIEW TEAM PERSONNEL

- NORMAND BERUBE, M.S.

DESIGN AND ANALYSIS OF MECHANICAL SYSTEMS, THERMAL-
HYDRAULICS, HEAT TRANSFER, ENGINEERING, ANALYSIS

1I YEARS ENGINEERING EXPERIENCE-

JOSEPH MARTORE, M.S., M.B.A.

NUCLEAR POWER PLANT STRUCTURAL, MECHANICAL DESIGN AND

CONSTRUCTION, EGUIPMENT GUALIFICATION, OPERATING REAC-
'

TOR SAFETY, LICENSING, PROJECT MANAGEMENT

8 YEARS NUCLEAR EXPERIENCE /10 YEARS ENGINEERING-

EXPERIENCE

FORMERLY WITH NRC AND STONE & WEBSTER-

JOHN ANGELO, M.S.

DESIGN, OPERATION, MAINTENANCE, INSTALLATION, TESTING AND
^

INSPECTION OF POWER PLANT SYSTEMS AND COMPONENTS,
NUCLEAR SAFETY AND LICENSING

20 YEARS NUCLEAR EXPERIENCE /33 YEARS ENGINEERING
EXPERIENCE

FORMERLY WITH GENERAL ELECTRIC, ARMY REACTORS, NRC-

FARZlN RAMEZANBElGI

STRUCTURAL AND MECHANICAL ENGINEERING, USAGE AND
INTERPRETATION OF STRUCTURAL / MECHANICAL COMPUTER
CODES

.

SUSAN SLY '

,

CIVIL / MECHANICAL DESIGN AND CONSTRUCTION, INSTALLATION

AND INSPECTION
I 4 YEARS NUCLEAR EXPERIENCE-

FORMERLY WITH BECHTEL -' -

i

.
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KEY PERSONNEL

(continued)

~

e DESIGN REVIEW TEAM PERSONNEL .

.

JAMES LONG-

ENGINEERING MANAGEMENT, NUCLEAR SAFETY AND LICENSING

16 YEARS NUCLEAR EXPER!ENCE
'

-

FORMERLY WITH NRC, NAVY-

RICHARD MACDONALD, M.B.A.

ENGINEERING, CONSTRUCTION, OPERATION, MAINTENANCE AND

PROJECT MANAGEMENT SYSTEMS, NUCLEAR PLANT START-UP AND

OPERATIONS

1I YEARS NUCLEAR EXPERIENCE-

FORMERLY WITH BECHTEL-

,

.

CHRISTIAN NELSON

NUCLEAR POWER PLANT SAFETY AND LICENSING, SEISMIC DESIGN,

OPERATIONAL ANALYSIS, PLANT INSPECTION PROGRAM
DEVELOPMENT

12 YEARS NUCLEAR EXPERIENCE-

FORMERLY WITH NRC '-

JOSEPH PENZlEN, PH.D., UNIVERSITY OF CALIFORNIA (BERKELEY)

STRUCTURAL ' ENGINEERING, EARTHGUAKE ENGINEERING, REIN-

FORCED CONCRETE RESPONSE

37 YEARS ENGINEERING EXPERIENCE-

CURRENTLY DIRECTOR OF ' EARTHGUAKE ENGINEERING-

RESEARCH CENTER AT UNIVERSITY OF CALIFORNIA,
BERKELEY

'
.

0

1

.
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KEY PERSONNEL

(continued) -

.

-

e DESIGN REVIEW TEAM PERSONNEL

DANIELE VENEZIANO, PH.D., MASSACHUSETTS INSTITUTE OF TECH-

NOLOGY
ENGINEERING STATISTICAL ANALYSIS, PROBABILISTIC ANALYSIS,

CIVIL ENGINEERING

PROFESSOR OF CIVIL ENGINEERING-

MICHAEL AYCOCK
NUCLEAR POWER PLANT SYSTEMS, OPERATING PROCEDURES,

LICENSING AND PROJECT MANAGEMENT

8 YEARS NUCLEAR EXPERIENCE-

FORMERLY WITH NRC-

GEORGE TRIGILIO .

NUCLEAR RADWASTE SYSTEM DESIGN AND ANALYSIS, PROJECT

MANAGEMENT
FORMERLY WITH BROWN & ROOT, STONE & WEBSTER AND-

HITTMAN NUCLEAR DEVELOPMENT CORPORATION.

LENNY LAAKSO, M.S. -

' ~

STRUCTURAL / MECHANICAL ANALYSIS AND DESIGN OF NUCLEAR
POWER PLANT BUILDINGS AND EQUIPMENT, SPECIFICATIONS,

PLANNING AND SCHEDULING

8 YEARS NUCLEAR EXPERIENCE-

FORMERLY WITH STONE AND WEBSTER, CHAS. T. MAIN-
,

.

4
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KEY PERSONNEL

(continued)

e DESIGN REVIEW TEAM PERSONNEL

LOUIS FUSCO, JR.
'

NUCLEAR SYSTEMS ENGINEERING AND LICENSING, EQUIPMENT

QUALIFICATION, ENGINEERING AND PROJECT MANAGEMEMENT,

NUCLEAR POWER PLANT OPERATIONS AND MANAGEMENT

8 YEARS NUCLEAP 3PERIENCE-

FORMERLY WITH NUS, EDS, NAVY-

STEPHEN SCHREURS
DESIGN AND ANALYSIS OF RADWASTE PROCESSING SYSTEMS,
COMPUTER SYSTEMS APPLICAT!ON, PROJECT MANAGEMENT

'
9 YEARS NUCLEAR EXPERIENCE-

.

'

DOUGLAS M. WITT, M.S.

NUCLEAR POWER PLANT SYSTEMS AND MECHANICAL DESIGN,

SAFETY ANALYSIS, EQUIPMENT DESIGN, LICENSING, HELSA,

THERMAL-HYDRAULICS

12 YEARS NUCLEAR EXPERIENCE-

FORMERLY WITH SARGENT AND LUNDY, EDS NUCLEAR-
* -

CONSTRUCTION REVIEW TEAM PERSONNELe

JAMES OWENS -

NUCLEAR AND FOSSIL POWER PLANT DESIGN AND CONSTRUCTION
NUCLEAR STEAM SUPPLY SYSTEMS DESIGN AND CONSTRUCTION,

PROJECT MANAGEMENT, CONTROL SYSTEMS, SAFEGUARDS,

LICENSING

32 YEARS NUCLEAR EXPERIENCE-

FORMERLY GENERAL M'ANAGER - PRODUCTION ENGINEERING-

AND CONSTRUCTION AND PROJECT MANAGER SUMMIT
,

NUCLEAR POWER STATION, DELMARVA POWER AND LIGHT
COMPANY

'

10
_ - - - _ _ . _ .
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KEY PERSObNEL

(continued)

e CONSTRUCTION REVIEW TEAM PERSONNEL

LUIS FLORES
NUCLEAR POWER PLANT LICENSING, OPERATIONS, SYSTEMS

ENGINEERING, INSTRUMENTATION AND CONTROL SYSTEMS,

FAILURE ANAL'YSIS

9 YEARS NUCLEAR EXPERIENCE-

CURRENT WITH ElGEN ENGINEERING-

FORMERLY WITH OMTEC AND GENERAL ELECTRIC COMPANY-

MONTE WISE
ENGINEERING AND PROJECT MANAGEMENT, PRESERVICE/INSER-

,

VICE INSPECTION, NDE, NUCLEAR POWER PLANT CPERATIONS AND

MANAGEMENT, QUALITY ASSURANCE, EQUIPMENT GUALIFICATION

25 YEARS NUCLEAR EXPERIENCE-

FORMERLY SUPERINTENDENT OF LACROSSE BWR-

FORMERLY WITH SW R$5EARCH AND GENERAL A FCTRIC-

PATRICK LONGSTRETH, B.S., M.B.A.
_.

'

PROJECT AND CONSTRUCTION MANAGEMENT, ADMINISTRATION,

CONTROL AND PLANNING, CONTRAC11NG

15 YEARS PROJECT AND CONSTRUC. TION MANAGEMENT EXPER--

lENCE -
.

FORMERLY WITH BECHTEL-

'

,
4
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KEY PERSOF#EL

(continued)-

e CONSTRUCTION REVIEW TEAM PERSONNEL
.

,

STEPHEN BRISCOMBE .

CONSTRUCTION MANAGEMENT, SITE CONSTRUCTION SERVICES,

CONSTRUCTION SUPERVISION, ELECTRICAL CONSTRUCTION TECH.

NIQUES, PROCEDURES AND SPECIFICATION DEVELOPMENT, DESIGN

REVIEW, GUALITY CONTROL -

17 YEARS NUCLEAR EXPERIENCE /25 YEARS ENGINEERING-

EXPERIENCE

FORMERLY WITH GE AND BECHTEL-

.

SIDNEY BROWN

.
ENCINEERING AND CONSTRUCTION MANAGEMENT, COST AND

SCHEDULING, QUALITY CONTROL, FlELD ENGINEERING

17 YEARS NUCLEAR EXPERIENCE /30 YEARS ENGINEERING-

EXPERIENCE

FORMERLY WITH BECHTEL-

LEONARD STOUT
DESIGN, CONSTRUCTION, START-UP AND OPERATIONS, PROJECT

CONTROL, SCHEDULE AND COST CONTROL SYSTEMS
'

14 YEARS EXPERIENCE-
'

FORMERLY WITH BECHTEL-

DAVID HAMEL
NUCLEAR POWER PLANT LICEN31NG, EQUIPMENT ENVIRONMENTAL

QUALIFICATION, REACTOR DESIGN, SAFETY EVALUATION,

INSTRUMENTATION AND CONTROL DESIGN, FACILITIES OPERATION,.

HEALTH PHYSICS, GUALITY ASSURANCE ,

16 YEARS NUCLEAR EXPERIENCE
'

-

. CURRENTLY WITH ElGEN ENGINEERING-

FORMERLY WITH NUTECH AND GENERAL ELECTRIC COMPANY-

.. ,

e
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(continued)

e CONSTRUCTION REVIEW TEAM PERSONNEL

FREDERICK BERTHRONG, M.S.

ENGINEERING PROJECT MANAGEMENT, PLANNING, SCHEDULING

AND FIELD ENGINEERING
'

18 YEARS NUCLEAR EXPERIENCE-

FORMERLY WITH BECHTEL-

DONALD TULODIESKl

PROJECT MANAGEMENT / CONTROL, START-UP TESTING, ENGINEER-
,

ING

17 YEARS NUCLEAR EXPERIENCE-

FORMERLY WITH B&W AND PUBLIC SERVICE ELECTRIC AND-

GAS COMPANY

ALBERT MARTORE

ENGINEERING, SPECIFICATION, CONSTRUCTION FABRICATION,

CONSTRUCTION MANAGEMENT AND CONTROL, SCHEDULING,
SUPERVISION,1NSPECTION

10 YEARS NUCLEAR EXPERIENCE /30 YEARS ENGINEERING-

EXPERIENCE
,

FORMERLY WITH PRESCON CORPORATION-

^

ROBERT SNYDER

NUCLEAR POWER PLANT DESIGN AND CONSTRUCTION, PROJECT

MANAGEMENT, START-UP AND OPERATIONS

S YEARS NUCLEAR EXPERIENCE /OVER 30 YEARS ENGINEERING-

EXPERIENCE
,

'

FORMERLY WITH HITTMAN ASSOCIATES AND KAISER-

'

CARY SMITH
''

CIVIL ENGINEERING DESIGN AND CONSTRUCTION, * PROJECT
'

MANAGEMENT
'

-

15 YEARS EXPERIENCE-
-

.

'
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KEY PERSOteEL"

(continued)

e CONSTRUCTION REVIEW TEAM PERSONNEL ,

STANLEY KAUT-

*

DESIGN, . REVIEW, CONSTRUCTION, TESTING, OPERATION, AND
LICENSING OF ELECTRICAL POWER, INSTRUMENTATION AND CON-

TROL SYSTEMS AND EQUIPMENT; PROJECT MANAGEMENT, DESIGN 1

REVIEW, PLANT PROCEDURES, QUALITY ASSURANCE

17 YEARS NUCLEAR EXPERIENCE /20 YEARS ENGINEERING-

EXPERIENCE

FORMERLY WITH NUTECH, NUCLEAR SERVICES CORPORATION,-

AND GE

.

RANDY CLELAND, M.B.A.
POWER PLANT MECHANICAL DESIGN, PlPING/ HANGER DESIGN AND

CONSTRUCTION, REVIEW AND INSPECTION OF MECHANICAL SYS-

TEMS, CONSTRUCTION SUPERVISION AND MANAGEMENT, RESULTS
'

ENGINEERINGS

10 YEARS POWER PLANT ENGINEERING EXPERIENCE, 2 YEARS r-

NUCLEAR

FORMERLY WITH CENTRAL ILLINOIS PUBLIC SERVICE COMPANY-

AND SARGENT AND LUNDY
,

EDWARD BECK i

NONDESTRUCTIVE TESTING, LEVEL lil IN RADIOGRAPHY, ULTRA-

SONICS, MAGNETIC PARTICLE, LIQUID PENETRANT
'

14 YEARS NUCLEAR EXPERIENCE-

CURRENTLY WITH LAW ENGINEERING.-, ,

;

ROBERT RENEAU -

: NONDESTRUCTIVE TESTING, LEVEL || IN RADIOGRAPHY, ULTRA- i

; SONICS, MAGNETIC PARTICLE, LIGUID PENETRANT *

' '

10 YEARS NUCLEAR EXPERIENCE-

! PREVIOUSLY WITH WESTINGHOUSE, CURRENTLY WITH LAW-

ENGINEERING

i

5 8
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MEMORANDCM FOR: T. Novak,-Assistant Director for Licensing, Division
of Licensing

FROM:' R. F. Warnick, Director, Office of Special Cases

SUBJECT: NRR ASSISTANCE IN RESOLVING MIDLAND SOILS 1SSUE

.

Region III has assumed all responsibility for reviewing the remedial
soils work at the Midland site. However, we expect the licensee to

periodically request relief from commitments made in the SSER. NRR's
assistance will be requested when this occurs. *

.

The expertise of NRR will also be required from-time to time for
consultation with Mr. Ross Landsman during his review of the remedial ,

,

soils activities. A schedule cannot be defined at this time. NRR's
assistance will be requested on a case by case basi,s as the need arises.

We.also recommend that periodic site visits be made in order for your. :

personnel to maintain their awareness of the underpinning effort.
These visits could be limited.co observations of critical work activities

I- .such:as the pier'11 load tests and the drift work to the control. cover.
The schedule for.these activities can be obtained from Ross Landsman. ,

f

Should you have any questions please contact Wayne Shafer (FTS 384-2656).

Afh
R. F. Warnick, Director -

L Office of Special Cases.

cc: A. B. Davis
J. H. Sniezek IE

'

Sf. C. Stone, IE
,

L D. Hood, NRR

,

'

.
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Docket No. 50-329
Docket No. 50-330

Consumers Power Company
ATTN: Mr. Stephen H. Howell

Vice President
i 1945 West Parnall Road
; Jackson, MI 49201'

Gentlemen:

This refers to the inspection conducted by Mr. E. J. Gallagher of
this office on March 28-29, 1979, of activities at the Midland
Nuclear Plant, Units 1 and 2, authorized by NRC Construction
Permits No. CPPR-81 and No. CPPR-82 and to the discussion of our
findings with Messrs. D. Miller and R. 'Jollney and others of your
staff at the conclusion of the inspection.

The enclosed copy of our inspection report identifies areas
examined during the inspection. The inspection consisted of
an examination of the continuing exploratory soil borings
program and settlement monitoring of plant area fill.

No items of noncompliance with NRC requirements were identified
during the course of this inspection.

In accordance with Section 2.790 of the NRC's " Rules of
Practice," Part 2 Title 10, code of Pederal Regulations, a
copy of this letter and the enclosed inspection report will
be placed in the NRC's Public Document Room, except as follows.
If this report contains information that you or your contractors
believe to be proprietary, you must apply in 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 statement of the reasons for
which the information is considered proprietary, and should be
prepared so that proprietary information identified in the
application is contained in an enclosure to the application.

.
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We will sledly discuss any questione you have comenesing this
inspectice. (;.-

.: & .,, *:

,

-

,f Sincerely,f .-
6 | g=b.--ra -

I '
-

y |
'L4

i'
.

( Caston Fiore111, Chief
'
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-
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U.S. NUCLEAR REGULATORY COMMISSION
OFTICE OF INSPECTION AND DiFORCEMENT

REGION III

Report No. 50-329/79-06; 50-330/79-06

Docket No. 50-329; 50-330 License No. CPPR-81; CPPR-82,

Licensee: Consumers Power Company
1945 West Parnall Road
Jackson, MI 49201

Tacility Name: Midland Nuclear Power Plant, Units 1 and 2

Inspection At: Midland Site, Midland, Michigan

Inspection Conducted: March 28-29, 1979

MM/*77Inspector: . J. a
*

^W Y* f-

.

Approved By: D. W. Hayes, Chief MF/77
Engineering Support Section 1 '

/
Inspection Suinmarv

Inspection on March 28-29. 1979 (Report No. 50-329/79-06; 50-330/79-06)
Areas Inspected: Followup 10 CFR 50.55(e) report concerning settlement
of diesel generator building and plant area fill; monitoring of settle-
ment, piezometer, strain sage and pipe profile survey measurements; soil
borings in plant area fill and beneath safety-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.
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LETAILS i

'
.

<

Persons Contacted*

i

'

Principal Licensee Employees-(CPCo)
,

*D. Miller, Site Project Madsger
*D. Horn, Quality Assurance Group Supervisor
*R. Wo11ney, Quality Assurance Engineer
*B. Peck, Construction Supervisor'

,

|,

U. S. Testina Laboratorv.

J. Speltz, Lab Manager
14,

Bechtel Associates Professional Corporation

* *A. Boos, Project Field Engineer
*A. Ozeroff, Quality Assurance Engineer,

*W. L. Barclay, Project Field Quality Control Engineer
J. Wanzack, Geotech Engineer, Ann Arbor Office
F. Wall, Geologist, Caidhesburg Office
W. Kinzar, Geotech, Ann. Arbor Office *
D. Jinnett, Quality Control, San Fransico Office
J. Hartman, Project Engineering, Ann Arbor Office

s

NRC' Resident Inspector

*RA Cook
>

.t
3

' * Denotes those present at exit meeting : -

-s

Functional or Program Arena Inspected
i s

Followup of Reportable Occurrence (10 CFR 50.55(e)) - Settlement of
s Plant Area Fill and Structures

+) '

,

The purpose of this inspection was to observe the exploratory soil
bor(qs. program which Consumers' Power Company has undertaken in an
effort to identify subsurface conditions of the plant area fill
and soil condition beneath safety related structures founded on
plant fill. In addition, a review of the current soil boring logs,
settlement data compiled for structures and piping and monitoring,

of ground water levels was performed. Future planned activities were'

* also discussed with licensee personnel.j a
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|1. Status of Diesel Generator Building Settlement

,

The program of applying a surcharge of sand material in and around
the building has continued. As of March 28, 1979, approximately
15 feet of material has been placed and is 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 DG Buidling
by consolidating the foundation material. The following are the
total settlement measurements as of March 22, 1979:j

DC Building Settlement

North Wall - RE:SK-628KC (Westside) 2.6" (Eastside) 4.1",

South Wall - RE:SK-629RC (Westside) 4.25" (Eastside) 5.7"
East Wall ,RE:SK-629RC (Southsic! ) 5.7" (Northside) 4.1"
West Wall - RE:SK-628RC (Southside) 4.25" (Northside) 2.6"

DG Pedestal No. 4

Northwest Corner - 4.8" SK-654RA
Northeast Corner - 5.5" SK-635RB
Southwest Corner - 4.35" SK-635RB
Southeast Corner - 4.8" SK-654RA

2. Soil Borings in Progress

Exploratory soil boring operations are in progress in order to
, identify 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 methods:
.

a. ASTM D-1586 ' Penetration Test and Split Barrel Sampling
of Soils.

b. ASTM D-1452 Soil Investigation and Sampling by Auger Borings.
,

c. ASTM D-1587 Thin Wall Tube Sampling of Soils.
i

The following recent preliminary soil boring logs were reviewed:,

| Soir-Noring Building
'

ID Location Comments

*
RW-5 Radwaste Soft Material Elev 629-624

j 2, 2, 3 Blows /ft.

{
'

.

-3-
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!
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DT-6 Diesel Fuel Lot, Blow Counts Elev 620-613

011 Storage 3, 3, 8 Blows /ft.
'

AK-4 Auxiliary Building Soft Material Elev 601
3 Blows /ft.

AX-5 Anviliary Building Soft Material Elev 601/597,

3, 4 Blows /ft.. . .

. -

AK-7 Auxiliary Building Loose Material Elev 607-603
7, 2' Blows /fe
Sof t Material Elev 601-595
5, 2, 4 Blows /ft.

AI-11 Auxiliary Building Soft Material Elev 616-606
3, 4, 4, 6 Blows /ft.+

SW4 Service Water Sof t Material Elev 611-605
Intake 3, 2 Blows /ft.

SW5 Service Water Low Blow Counts Elev 624-620
Intake 6, 3, 6 31ows/ft.

SW5A Service Water Loose Material Elev 628-61P
Intake 5, 3, 8 Blows /ft.

SW6 Se.vice Water Loose Material Elev 601-599
/ Intaka

SW8 Service Water Soft Material Elev 616-612
Intake Drill Rod sunk under own

weight

! OL-4 Oily Wasts Low Blow Count Elev 619-614
9, 7, 6 Blows /ft.

Observed drilling in progress
and split spoon soil
sampling

- NOTEL.(1) Blows per foot are determined by the weight of a 140 pound
hanumer dropping 30 inches in accordance with ASTM standards.
(2) The term " Loose" refers to sand material and " Soft" refers
to clay material.

.
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In addition to the above soil boring log's the following records
of soil borings indicated relatively higher blow counts per foot:
AI-1, AI-2, AX-6, AX-8, SW3, SW6, SW7, SW9. The quality of the
soil in these areas are presumed to be adequate.

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

3. Ground Water Levels in Plant Area Fill..

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

Location Water Level (feet)
i

Service Water Building SW1, SW4
SW6, SW7, and SW8 626

,

- Auxiliary Building AX-1. AI-2 624

Diesel Fuel Oil Tanks DF-6 627
'

Chicrination Building CL-1 626

Administration Building A-1 624j

Tank Fara Area T-19 615

Ground water elevations are continuing to be monitored in the
plant fill.

4. Profiles of L*sderground Piping

i Survey profiles of the service votar lines in the plant fill have
been developed. This information is under evaluation by Bechtel
stress analysis group to determine the stress induced due to
differential settlement of the pipe lines. The current plans

--*f the licensee are to take soil boring along the service water
and borated water lines in order to predict future settlements

i and perform an evaluation in order to determine whether the
!- additional-stress levels are within the permissible ASME Code<

j requirements. No information regarding the evaluation was
availahle at this time.,. _,

a
: ~ .
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5. Crack Mapping and Strain Gaga Measurements

Field survey's of existing cracks in the diesel generator build-
ing and service water intake structure have been performed.
Strain gage measurement devices have been installad 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
gases on the service water structure, however, periodic visual
observations are made to determine if any additional 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 strain sage instrumentation.

,

6. CPCo Investigation of Possible Causes of the Plant Area Fill
Settlement

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

a. Placement method regarding lif t thickness, moisture centrol,
compaction equipeant and type of materials.

b. Theoretical comparison between Bechtel Modified Proctor (BMP)
Compaction test versus settlement.

.

c. Specification C-211 regarding the omission of frost protection
and flooding of trenches.

d. Testing of plant area fill.

a. Test frequency and location for small areas..

f. Work performed by different contractors regarding personnel
qualifications and inpsection methods.*

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

h. Filling of the cooling water pond in March 1978.

( 1. Moisture intrusion in ground compared with compaction.

j. Stockpiling material relative to moisture control (weathered,-

drying out).
, ,.

.
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k. Investigation of moisture control (dry year in 1977).

1. Inspection procedures after March, 1977.

Personnel Qualifications of Bechtel. U. S. kesting andm.
Connoie contractors. ?

.

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

'

7. Planned Activities

The licensee is p1=aa4a= to perform the following activities 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
==r4== of 12 inch lif ts.

.

-b. Excavate test pits in order to visually observe the subsurface
materials and perform in-place density tests to compare with
quality control records.

c. Continue preload in DG Builidng by applying a surcharge of
20 feet of sand to accelerate consolidation of foundation
asterials.

, d. Study alternatives for additional support of the service water
'

intake structure and portions of Auxiliary Building.

e. Perform pipe stress analysis on piping in the plant fill such
as service water lines and condensate lines,

f. Continue to perform soil borings as identified on drawing
C-1145 R2 to identify subsurface conditions in the plant fill.

Exit Interview-

The inspector met with site staff representatives (denoted in Persons
Contacted) at the conclusion of the inspection on March 29, 1979. The
inspec~ tor summarized the purpose and scope of the inspection. The
licensee acknowledged the findings reported herein. The inspector re-
quested that the licensee provide a weekly status report by telephone
cosumnications in order to keep the NRC RIII office apprised of the

'status of the site exploratory program. The licensee acknowledged this
request would be accommodated. .

. .

-7- )
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Docket No. 50-329/330
.

s

MEMORANDUM FOR: George C. Gower, Acting Executive Officer for Operations
Support. IE

FROM: Harold D. Thornburg, Director, Division of Reactor Construction
Inspection, IE

SUBJECT: C(NMENTS ON NEEDED ACTION ON MIDLAND ENFORCEMENT PACKAGE

. RIII transmitted an enforcement package to me dated April 3,1979 and that
"

package was sent to X005 as directed by J. Davis's menorandum of March 21, 1979.

RCI provided comments on the enforcement package in a memorandum dated
June 13,1979 (see Enclosure 1) to XOOS for coordination. We have not seen
any positions in writing from NRR on the package. Since that date there have
been several meetings (8/1, 8/3 and 8/16) which addressed, at least in part,'

the questions centering around further action on the enforcement package.
The meetings were attended by personnel from PRR, ELD and IE. The various
elements necessary to make a finding,on a material false statement were
examined.-

a. Is the statement false?

(- b. Is the statement material?
i
! c. Under what circumstances or in what frame of mind was the statement made
| (willful, deceitful.. careless disregard)?

As a result of these meetings and the subsequent discussions by telephone with
HRR representatives, we are of the opinion that the enforcement action should
be taken on Item 1 of the package as a material false statement in that the
fill used 1rt the site was not the type stated in the FSAR as having been used,-

l (random vs engineered structural fill). The NRR conclusions on the other four
items were that the statements were not material and indicated " poor QA ,

perfonnance" on the part of the licensee. 1

'
CONTACT: R. E. Shewmaker, IE

. 49-27551
.

.

-
.
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Further, it is our opinion that the fact that there are four clear instances
of conflicting statements in the FSAR vs what was actually done, is evidence of
improper internal coordination and failure on the part of the licensee to
assure that accurate informatial was being provided in the FSAR. These constitutesufficient facts to make a finding that the material false statement was made
in careless disregard of the facts. This would make the material false
statement subject to a civil penalty vs actions allowed under the Administrative
Procedures Act for the "second chance,"

We strongly reccnnend that XOOS advise RIII to prepare the enforcement package
in this manner and that we proceed quickly on this matter. We understand that
there is a reluctance by some in the NRC against finalizing an action on
material false statements while the bigger questions of the QA program and
work being done at the site as corrective actions which are not yet approved
by the NRC are being considered for action. In our opinion , the two matters
are distinct and IE should proceed with the initiation cf enforcement action
on the false statenent.

If you have any questions, please contact us.

@ @,

Harold D. Thornburg
Director

. Division of Reactor
Construction Inspection, IE

cc: G. W. Reinmuth, IE
J. G. Keppler, RIII
T. W. Brockett, IE -

D. H ood , NRR'
C. E. Norelius, RIII

.

.
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MEMORANDUM FOR: File

FROM: Darl Hood, Project Manager, Light Water Reactors Branch
No. 4, DPM '

SUBJECT: NRR COMMENTS REGARDING ENFORCEMENT ACTION ON MIDLAND SOIL
DEFICIENCIES

An April 3,1979 memorandum from J. Keppler to H. Thornburg identified five
statements from the FSAR regarding the backfill deficiency at the Midland
site which I&E considered to be false, and requested a determination as
to the materiality of these statements. Following receipt of this
memorandum by NRR on May 7, 1979, it war. distributed to technical review
branches for review and a meeting was held August 1 to provide NRR coments.
Meeting attendees, listed by Enclosure 1, included both I&E and OELD. A
sumary of the NRR comments as to the materiality of the five same-numbered
statements of the Keppler memo is given in Enclosure 2.

OELD defined " materiality" of FSAR statements. This definition served as the
basis for judgments in the meeting. A statement was deemed to be " material"
if, not withstanding the fact that it was detected by the I&E investigation,
it would or could have an influence upon a safety conclusion of the NRR staff
(i.e., if it could have resulted in an improper finding or less probing
analysis by the staff). The technical significance and willfullness of any
such false statement is relevant to selection of the specific enforcement
action deemed to be appropriate.

It was noted that some of the technical reviewers had not yet completed review
of some of the relevant background material, and therefore only preliminary
coments could be given at the meeting. A subsequent meeting on or about
August 3,1979 was scheduled to confirm or modify these preliminary coments.

|

~+ . , , _ // .i O
~_ .. ,,

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

Enclosures:
As stated

! cc: See next page

|
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cc: All Attendees
.=

G. Gower
L. Rubenstein
S. Varga4

D. Vassallo
-

W. Olmstead
H. Thornburg
J. Keppler

; W. Haass
D. Skovholt,

J. Murray ,

,
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[" CLOSURE 1

ATTENDEES
August 1, 1979

R. Shewmaker (ISEHQ)
T. Brockett (I&E HQ)
D. Gillen (NRR GSB)
J. Lieberman (0 ELD)
D. ' Bachman (0 ELD)
D. Hood (NRR DPM)
L. Heller (NRR GSB)
J. Gilray (NRR QAB)
J. Spraul (NRRQAB)
J. Knight (NRR AD:Eng)
P. Baci (I&EHQ)
R. Lipinski- (NRRSEB)
F. -Schauer (NRR SEB) (part-time)
C. Moon (NRR LWR #4: Acting BC)
R. Jackson (NRR GSB: Chief)
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ENCLOSURE ~2

- NRR COMMENTS ON APRIL 3,1979 KEPPLER MEMORANDUM
,

,

l. This statement is considered by NRR to be material; the fact that the Midland
fill-is of the wrong type (random fill verses structural fill) and was not
sufficiently compacted is viewed by NRR as the core of the settlement
problem. Other findings in the report appear to be subparts of (contributers
to).this central problem and NRR suggested consideration be given to
combining all five findings.

2. - NRR state'd that the difference between use of 3.0 KSF and 4.0 KSF for the
load density for the Diesel Generator Building calculation would not or did>

not influence a safety conclusion by the NRR staff, and therefore, was not:

considered to be " material". Rather, the finding is viewed as an4

indicator of poor QA performance.'

3. NRR stated that the difference between use of 0.001 and 0.003 for the index
of compressibility for the Diesel Generator Building calculation would-not
or did not infuence a safety conclusion by the NRR staff, and therefore,
was not considered to be " material " Rather, the finding is viewed as an
indicator of poor QA performance.

'

4. NRR recognizes the statements in FSAR sections 2.5.4.10.3.5 and 3.8.4.1.2
regarding the type of mat for the Diesel Generator Building to be
inconsistent. However they are not false insofar as they reflect what
was actually done. In-its review, NRR interpretated the use of 41 points
to. represent a mat foundation, whereas FSAR section 3.8.4.1.2 accurately
identified the buidling to have continuous footings. The
improper calculation is viewed by NRR as an indicator of poor QA perfor-
mance.

5. This statement is considered to be a subpart of statement 1. It also
appears.to be relevant to poor QA performance.

.
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April 3, 1979

.

MDIORANDUM FOR: Harold D. Thornburg, Director, Division of Reactior
f Construction Inspection, IE

FROM: James G. Keppler, Director
-

.
'

SUBJECT: ENFORCEMENT ACTION RE: MIDLAND DIESEL GENERATOR
BUILDING AND PLANT FILL AREA,

: As you are aware, we have sent to Consumers Power Co=pany a report on
our two meetings held with them and a report of the investigation into
the'causes of the diesel generator building settlement. In my memor--

-| andum to you dated. March 12, 1979, I summarized our findings and our
~

concerns resulting from this investigation. .

In view of NRR's involvement in the technical issues in this case, and
the need for a determination as to the materiality of FSAR statements
we consider to be false, we are not in a position at this time to

: recommend specific enforcement action which should be taken.

i Attached to this memorandum are the specific FSAR statements and the
-| basis for our conclusion that they are false. Also attached are copies

-| of our letter dated March 22, 1979, which transmitted.the Investigation

.! report to the licensee and a draft Notice of Violation setting forth
,

j the items of noncompliance based on the investigation' findings. The

! draft Notice of Violation includes all of the FSAR discrepancies .

! described in Attachment 1 as examples of noncompliance irith Criterion
i III of 10 CFR 50, Appendix B. If it is determined that any of these-

.

matters constitute material false statements, we assume they would
3 ,

j then be treated separately, and removed as examples of noncompliance
; with this criteria.
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- Harold D. Thornburg 2- April 3, 1979-

. .

We request that the items of noncompliance ce given technical and * egal*

review and that a determination be made of the materiality of FSAR dis-
crepancies so that upon resolution of the technical issues, we will be
in a position to move more promptly toward taking enforcement action.

.

&Jb|1&b~~~

? James G. Keppler
Director

'

Attachmints:
1. FSAk False Statements
2. Draft Notice of Violation.

3. Ler dtd 3/22/79, with
Investigation Report

.

cc w/ attachments:
D., Thompson, IE .

.
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Midland FSAR Statements i

. .

.

- 1. Statement .

<.

"All fill a d b ckfill were placedSection 2.5.4.5.3, Fill, states: n a
according to Table 2.5-9."-

Table 2.5-9, Minimum Compac' tion Criteria, contains the following:

Compaction Criteria
(1),

" Function -Designation Tyjge Degree ASIM Designation
,

Support of Clay 95% ASIMD155{5p6I
structures (codified)

. .

(1)For zone designation see Table 2.5-10.
(2)The method was modified to get 20,000 foot-pounds of compactive

energy per cubic foot of soil."*

Section 2.5.4.10.1, Bearing Capacity, states: " Table 2 5-14 shows.

~ the contact stress beneath footings subject to static and static
,

plus dynanic loadings, the foundation elevation, and the type of
supp,orting medium for various plant structures." '

.

Table 2.5-14, Summary of Contact Stresses and Ultimate Bearing
Capacity for Mat Foundations Supporting Seismic Category I acd

,

/

II Structures, contains, in part; the following:

" Unit Supporting Soils

'

Diesel Generator Controlled c'ompacted
Building cohesive fill.

Finding
.

; construction Drawing C-45, Class- I fill material areas, specifies

! the foundation saterial for Class I structures to be Zone 2 caterial
| .._. which is identified in FSAR Table 2.5-10, Gradation Rang'es for Fill

Material, as Random Fill and is described as "Any material free of
humus, organic or other deleterious material." It was ascertained
that materials other than " clay" or " controlled compacted cohesive
fill" were used for support of structures.

. .

w

.

Attachment 1
'
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Midland FSAR Statements -2-
. .

" *
Statcient.

Se*ction 2.5.4.10.3.1, Plant Layout and Loads, states: "The building
loads superimposed by the structures on undisturbed soil or compacted
fill are given in the soil pressure plan, Figure 2.5-47."

Figure 2.5-47, Soil Pressure Diagram Category I and II Structures,.
shows the superimposed load density for the Diesel Generator
Building to be 4.0 KSF (4000 lbs. per sq. f t.) .

Finding'

It was ascertained through a review of the settle =ent calculations
' '

and an interview of the individual who performed those calculations
that ?.0 KSF was used.

3. Statement '

Section 2.5.4.10.3.3, Soil Parameters, states: "The soil com- -

pressibility parameters used in the settlement calculation are
,

'

presented together with soil profile in Table 2.5-16."
.

Table 2.5-16, Idealized Soil Profile and Parameters for Elastic.

Half-space Settlement and Heave Analysis, contains the following:p

f**'['i!I,

Elevation c
Idealized Interval Thickness 1+e

Laver Soil Type (ft) (ft)
*

A Fill (CL) 634-609 25 0.003-

,
3 Fill (CL) 609-603 6 0.003

NOTE: Final groundwater-table is taken at elevation 627.

---'C1) Values were estimated from the mathematical relationship between
Young's Modulus and Compression and rebound indexes and averaged
with those obtained from consolidation tests. Young's Modulus
was estimated frem empirical relationship with shear strength.

; .

.

.

.
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Eddland FSAR Statement -3- !
-

. .

Finding

It was ascertained through a review of the stata=ent calculations
for the Diesel Generator Building and an interview with the indi-
vidual who performed these calculations that an index of compress-
ibility of 0.001 not-0.003, was used for the elevation interval
603-634.

4. Statement

Section 2.5.4.10.3.5, Analysis, states: "For settle ent cocpu-
'

cations, a total of 41 settlement points are established on a grid
and at selected structure locations as shown in Figure 2.5-48.

. . To account for possible time-dependent relationship, the. . .

estimated total settlements at each of the 41 points were obtained
respectively by adding 25% of the calculated settlement values of
loading Case i to the calculated ultimate settlement values of.

loading Case B.' These values are presented in Figure 2.5-48."

Section 3.8.4.1.2, Diesel Generator Building, states: "The walls
are supported by continuous footings with bases at elevation*

628 '-0". Each diesel generator rests on a 6'-6" thick reinforced
concrete pedestal which is not structurclly connected to the

'

building foundation for purposes of vibration isolation."

/
Finding-

It was ascertained through a review of the settlement calculations
for the Diesel Generator Building and an interview with the indi-
vidual who performed these calculations that the- data in Figure*

2.5-48 regarding the Diesel Generator Building are based on
calculations ' performed on the erroneous assumption that the
Diesel Generator Building was constructed on a nat foundation. .

5. Statement

Section 3.8.5.5, Structural Acceptance Criteria, states.: " Settle-
. , , , ,,,

- ments of shallow spread footings founded on compacted fills are
estimated to be on the order of 1/2 inch or less. These settle-
ments are essentially elastic and occur as the loads are applied."*

: .

!
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?!idland FSAR' Statement -4-
.

Finding

It was ascertained through an interview with the individual who
wrote this section of the FSAR that the above statement was taken '

from the Dames and 11oore report submitted as part of the PSAR.
He assumed the statement was valid for inclusion in the FSAR. He
said there was no other basis to support the statement.

(NOTE: In this regard the licensee has subsequently stated this
statement ". is not applicable to the as-built configurations. .

and conditions of the diesel generator building and has been eli:-,

inated from the FSAR in Revision 18.")

. .
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Appendix A

. .

NOTICE OF VIOLATION

Consumers Power Docket No. 50-329
Company. Docket No. 50-330'

Based on the results of an NRC investigation conducted on
.

December 11-13, 18-20, 1978, and January 4-5, 9-11, 22-25, 1979, it

appears, that certain of your activities were not conducted 'in full,

compliance with~NRC requirements as noted below. These items are
. .

,

infractions.

.

A

1.. 10 CFR 50, Appendix B, Criterion III requires, in part, that- .

'

measures shall be established and executed to assure that regula-

tory requirements and the design basis as specified in the license.

'' application for stcuctures are correctly translated into specifi-~

cations, drawings, procedures and instructions. Also, it provides.

that measures shall be established for the identification and
,

control of design interfaces and for coordinates among partici-

pating design organizations.

-- -- CPCo Topical Report CPC-1-A policy No. 3, Section 3.4 states, in

part, "the assigned lead design group or organization (i.e. , the-

NSSS supplier, A&E, supplier or CPCo) assure that designs and

materials are s'uitable and that they conply with design criteria
.

and regulatory requirements."

Attac'hment 2<

.
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CPCo is committed to ANSI N45.2 (1971), Section 1.1, which states,

'in part, " measures shall be established and doce:ented to assure that

the applicable specified design requirements, such as a design basis,

regulatory requirements . . . are correctly translated into specifi-

cations, drawings , -procedures, or instructions. "

Contrary to the above, measures did not assure that design basis were

included in drawings and specifications nor did they previde for- '

,

the identification and control of design interfaces. As a result,

several inconsistencies were identified in the license application

'

and in other design basis documents. Specific examples are set

forth below: -

.

. a. Construction Drawing C-45 (Class I fill material areas)

' specifies the foundation mater'ial fer Class I structures to'

be Zone 2 material, defined as any caterial free of hu=us,

. organic or.other deleterious. material with no restrictions or

gradation whil's TSAR Tables 2.5-9 and 2.5-14, indicate the

foundation material for support of Class I structures to be

controlled compacted cohesive (clay) =aterial.

_ ..

t
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Appe. dix A -2-

b. The FSAR is internally inconsistent in that FSAR Figure 2.5-48

indicates settlement of the Diesel Generator Building to be*

on the order of 3" while FSAR Section 3.8.5.5 (structural

acceptance criteria) indicates settlecents on shallow spread

footings founded on compacted fill to be on the order of 1/2"

or less. The Diesel Generator Building is supported by a,

continuous shallow spread footing.
. .

'l

'

c. The ' design' settlement calculations for the diesel. generator-

and borated water storage tanks were performed on the assunption

of uniform cat foundations while these foundations were
'

.

designed and constructed as spread footing foundations..

/
.

d. The. settlement calculations for the Diesel Generator Building

indicate a load intensity of,3000 PSF while the FSAR, Figure
,

2.5-47, shows a load intensity of 4000 PSF, as actually
,

constructed.

. . - - - e. The settlement calculati~ons for the diesel generator building

were based on an index of compressibility of the plant fill

between elevations 603 and 634 of 0.001. These settlement

.

.

.
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. values were shown in FSAR Figure 2.5-48. However, FSAR,

Table 2.5-16, indicates an index of compressibility of the-

same plant fill to be 0.003.
.

f. PSAR, Amendment 3, indicated that if filling and backfilling

operations are discontinued during periods of cold weather,

all frozen soil would be removed or reco=pacted prior tc the

.

resumption of operations. Bechtel specification C-210 does

not specifically include instruction's for removal of frozen /. .

thawed compacted material upon resumption of work .af ter vinter
.

periods.

.

g. PSAR Amendment 3 indicates that cohesionless soil (sand) would
' be compacted to 85% relative density according to ASTM D-2049.

/
. However, Bechtel specification C-210, Section 13.7.2 required '

cohesionless soil to be compacted to not less than 80%

*
relative density.

2. 10 CFR 50 Appendix B, Criterion V requires, in part, that activities

affecting quality shall be prescribed and accomplished in accordance
_.

with documented instructions, procedures or drawings.

CPCo Topical Report CPC-1-A Policy No. 5, Section 1.0 states, in

. part, that, " Instructions for controlling and performing activities

affecting quality of equip =ent or operation during design, censtruction

and operations phase of the nuclear power plant such as procurement,

.

.

m _
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Appendix A 3-

.

=anufacturing, construction, installation, inspection, testing ,

. are docu=ented in instruction, procedures, sepcifications 1. .

these documents provide qualitative and quantitive acceptance. .

criteria for determining important activities have been satisfactorily

accomplished.

.

%

CPCo is co=mitted to ANSI N45.2. (1971), Section 6 which states, in

part, " activities affecting quality shall' be prescribed by documented-

instructions,. procedures, or drawings, of a type appropriate to the

circumstances and shall be accomplished in accordance with these
.

instructions, procedures or drawings."

.

.

a. Contrary to the above, instructions provided to field
/

construction for substituting lean concrete for Zone 2 materiai

did not address the differing foundation properties which
'

'

would result in differentia 1 settlement of'the Diesel Generator
*

Building.

b. Also, contrary to the above, certain activites were not accom-
_.

plished according to instruction and procedures, in that:

(1) The compaction criteria used for fill material was 20,000

f t-lbs (Bechtel modified proctor test) rather than a-

.

.

4
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.

compactive energy of 56,000 ft-lbs as specified in 3echtel

Specification C-210, Saction 13.7.

.

(2) Soils activites were not accomplished under the continuous

supervision of a qualified soils engineer who would

perform in-place density tests in the compacted fill to

verify that all nacerials are placed and ce=pacted in

,

accordance with specification criteria. This is ' required-

- by Bechtel Specification C-501 as well as ?SAR, Ar=end-

ment 3 (Dames and Moore Report, page 16).
.

.

3. 10 CFR 50, Appendix B, Criterion X requires, in Part, that a pro' gram

for inspection of activites affecting quality shall be establi,shed and
'

executed to verify confor=ance with the documented instruction, proce-
,'

dures and drawings for accomplishing the activity.

CPCo Topical Report CPC-1-A Policy No. 10, Section 3.1, states, in-

part, that " work activities are accomplished according to approved

procedures or instructions which include inspection hold points

beyond which work does not proceed until the inspection is complete
.

or written consent for bypassing the inspection has been received

from the organization authorized to perform the inspections."

.

.
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Appendix A -4-

CPCo is co=nitted to ANSI N45.2 (1971), which states, in part,

'!A program for inspection of activities affecting quality shall

be established and executed by or for the organization perfor=ing

the activity to verify conformance to the documented instructions,

procedures, and drawings for acco=plishing the activity."

'

,

Contrary to the above, Quality Control Instruction C-1.02 the

'

program for inspection of compacted backfill issued on October 18,

1976, did not' provide for inspection hold points to verify that

soil work was satisfactorily accomplished according to documente.d
,

instructions.

.

.

3.- 10 CFR 50, Appendix B, Criterion IVI requires, in part, that measures

shall be established to assure that conditions adverse to quality

such as failures,' deficiencies, defective material and nonconfor=ances

are promptly identified and corrected. In case of significant

conditions adverse to quality, measures shall assure that corrective

action is taken to preclude repetition.

- --. .

CPCo Topical . Report CPC-1-A Policy No. 16, Section 1.0 states, in

part, " corrective action is that action taken to correct and preclude

recurrence of significant conditions adverse to the quality of. ite=s

' or operations. Corrective action includes an evaluation of the

.

O
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conditions that led to a nonconformance, that disposition of the

nonconformance and completions of the actions necessary to prevent

or reduce the possibility of recurrence."
.

Contrary to the above,, measures did not assure that soils conditions
.

of adverse quality were promptly corrected to preclude repetition.

For example:

,

a. As of January 25, 1979, moisture control in fill =aterial,

,

-had not been established nor adequate direction given to

.

implement-this specification requirement. The finding that

the field was not performing moisture control tests as *

required by specification C-210 was identified in Quality

Action Request SD-40, dated July 22,- 1977.*

/
,

.

b. Corrective action regarding nonconfor=ance reports related to

plant fill was insufficient or inadequate to preclude repeti-
.

tion as evidenced by repeated deviations from specification

requirements. For example, nonconfor=ance reports No. CPCo
I

|_ QF-29,' QF-52, QF-68, QF-147, QF-174, QF-172 and QF-199

~ ~ " ' '' contain numerous examples of repeated nonconfor:ances in the

same areas-of plant fill construction.

L
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NUCLEAR REGULATORY COf.ti.t!SSION
* y. f,1. Y ;ji / REGION m',,( g f vss acostvtot mot:

%q
~

f o .a s t 6g i . s c: st

. ...

'
.

Docket No. 50-329-

- Docket No. 50-330
.

Consumers Power-Conpany-

A~I'; : Mr. Stephen E. Howell
Vice President

1945 *a*est Parnall Road
Jackson, MI 49201 -

,

Gentle:en:
. .

Tnis refers to the investigation conducted by Messrs. G. A. Phillip,
I. G. Callagher and G. 7. Maxwell of this office on December 11-13,
18-20, 1978,- and-January 4-5, 9-11 and 22-25, 1979, of activities at
the Midland Nuclear Plant, Units 1.and 2, authorized by yRC_ Construc-,

tion Parties No. C??R-B1 and No. C?PR-82. The investigation related,

to the settlement of the diesel generator building at Midland and the
' . adequacy of thel, plant area fill. The prelizinary results of this

-investigation were discussed with Consumers Pcver Company and -Sechtel
Corperation representatives in our office en February 23 and March 5,,

1979. Tne report on the matters discussed during those meetings were
' included with ny letter to you dated March 15, 1979. That letter also

set forth the principal matters of our concern as a result of this
investigation. 1

Enclosed is a copy of the. report of this investigation. In accordance
, , * with Sectien :2.790 of the NRC's " Rules of Practice," Part 2, Title 10.

Code of Federal Regulations,ra copy of this letter and the enclosed
investigation report will be placed in the NRC's Public Document Roo=,
ex' cept as follows. If this report contains infor=ation that you or
your contractors believe to be proprietary, you must apply in writing
to this office within' twenty days of - your. receipt of this notice, to '
withhold such information from public disclosure. The application

~

must include a full starenant of the reasons for which 'the infor=ation
< - is considered proprietary, ano should be prepared so that proprietary

infor=ation identified in the application is contained in an enclosure
.to the application.
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Consumers Power Company 2--

.

The results cf this investigation continue to be under revier by the
NRC s taf f. Upon coupletion of this review you vill be advised of any
enforcement action to be taken by the Commission.

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

Sincerely,

,,

James C. Kepple:
Director

Enclosure: IE Investigation
Reports No.. 50-329/78-20
and No. 50-330/78-20*

cc w/ enc 1: .

Central Files
Reproduction Unit 57C 20b
PDR -

f Local PDR
NSIC

/ TIC
Ronald Callen, Michigan Public

Service Commission
Dr. Wyne E. North
Myron M. Cherry, Chicago *
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- U.S. '.WCLEAR REGUI.ATORY COMMISSION
I

OFFICE OF INSPECTION AND EN70RCEME':T: ,

' I'
7 REGION III

,

Report-No. . 050-329/,78-20; Oh0-330/78-20
,

+

Subj ect: Consumers Power Cospany' *
s

,

$ Midland Nuclear Power Plant, Units 1 and 2
,

y'. Midland, Michigan

,

Settlement of the Diesel. Generati:r Building
-

, 1

'

, Period of Investigatien: Decenber 11-13, 18-20, 19 S and .'anuary 1-5,
< ;9- 111 22-25', February 23, March 5, 1979

'

. .

,h'$naii;5?k/ w
' ~

. Investigators: G. A. Phillip f-/f, 7 7'.. .

--* ;

3 - r 3 73r. C. Gallage r

p ; ;a <l
G. F. Maxwell 7- / i-7 Y'

+

? = . ,

^/ )
Reviewed By: D. D.' P. ayes,ICh 3 7[7f*

s
' Engi , ering Suppor'c Section 1 /

,.

-e r,.

s NL . riefft#ff' r/n/7f ~
'

Reactor Construetion and /'

s

Engineering . Support Branch

[NtM''

C. E. Norelius 3[/4[77 ,,

Assistant to the Directe--
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REASON FOR INVESTIGATION

1h September 7, 1978, the licensee notified Region III, by telephene,
that the settlement of the Diesel Genera:cr Suilding and founda:1 ens
experienced constituted a matter reportable under :he require =ents' -

of 10 CTR 50.55(e). L'ritten interim repor:s were subsequently sub 1:ted
by the' licensee by letters dated September 29 and -Novecher 7,1978.
JW inve'tigation was initiated to obtain" infor:a:ica concerning :hes

circumstances of this o'ecurrence.to deter ine whether: a breakdevn
in the Quality Assurance progra= had occurred; :he occurrence had been

'preserly'repor:ed; and, whe:her :he TSAR s:a:e en:s were censistan: vi:P
the design and cens: rue:1on cf the plan:.

_
.

<,: .

SCOPE

.

This invas: iga: ion.vas performed to ob:ain infer:a icn rela ing to
design and construe:ien activi:ies affec:inF the Diese' Genera:or4 .

Building founda:iens and'the activities involved in the iden:ifica--

tion and reperting of unusual set:lement icf :he building. The,

investigation censis:edHof an examination of pertinent reccrds and .
,

. procedures -and interviews with' personnel at :he Midland si:e, :he
* Consumers ' Power Company offices in Jackson, >dchigan, and :he 3ech:e1

?over Corpora: ion of fices in Ann Arbor, Michigan. .

1

'/ Si:M>9.RY OF 7 ACTS
.

By' letter dated Septenber 29, 1978, the licensee subcit:ed a report
as required by 10 CFR 50.55(e) concerning an unusal degree of settle- -

'"

ment of the Diesel Generator Building (D03). This report confirmed
information provided during earlier telephone conversations on or
about August 22, 1978, with the NRC Resident Inspector and'on September 7,
-1978,;vich;the Region'III office. This repert-vas an interim report and
was - followed by periodic interim reports providing addi:ional infor=a: ion'

,concerning actions being taken to resolve the proble=.- Further testing ,

and monitoring programs and an evaluation of the resul:ing da:a have
--been undertaken by the licensee to determine the cause of 'the set:lenent ,

and the adequacy of the corrective action being taken. The results of
tFese efforts will be submitted in a final reper: to the NRC.

,

Information obtained during this investigation indica:es: (1) A lack
of control and supervision of plant fill ac:ivities contributed te the
inadequate conpaction of foundation material; (2) correc:1ve actien
regarding nonconfer:ances rela:ed to plant fill was insufficient-er-

-
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' nadequate as evidenced by the repeated' devia-tions ,frot. 'soe:ifi:atieni

-require =ents; f3) certain design bases and construction specifi:stiens-
'

related to foundation type, =aterial properties and co=paction teceire-

ments were not followed: (4) there was . lack ci clear dire: tic a-C
support between the contractors engineering office and construction site
as-vell as within ene contractors engineering office: and, (5) the isAF
cont'ains inconsistent, incorrect and unsupported stata=ents with res;e:t
to foundation type, soil properties and settlement values.
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DETAILS.

Persens Contacted
'

During this investiFation approxi=ately 50 individuals were contac:ed.
*

Twelve CPCo personnel which included corporate engineering and qua:i:y
assurance personnel as well as site managecent, quality assurance and
-quality control personnel. Thirty-two Bechtel persennel were conte::ed.
These largely consisted of si' e engineering, quali:y assurance, qualityt

control, survey and.laber supervisors and persenne1~in preject engineering,
quality assurance'and Geotech at the Ann Arber, Michigan effice. Three
individuals e=;1 eyed by U.S. Testing Company were aise in:erviewed.

Introdu:: ion,

On August 22, 1978, the licensee 'infor=ed the NRC Resident Inspec:::
at the Midland site that unusual settlemen: cf the Diesel Genera:c:

* '

Bu'ilding (DG3) had been detected through :he established ?cunda:ien
Data Survey Pregram. While the licensee regarded the =atter as

*
serious it was not considered to be reportable under the provisions

, of 10 CFR 50.55(e).until further data was obtained.

yellowing the acquisition of additional da:a from further surveys and
a. core boring pregra= which was initiated en August 25, 1975, :he
licensee concluded the matter was reportable.a'nd.so telephenically
notified Region III en Septe=bar 7, 1978. The notification was.-

followed up by a series of interim reports the first. of which was
/ submitted to Region III by letter dated September 29, 1978. Subse-

quen: ihterim reperts were' transmitted by.le:ters dated Nove=ber 7,
1978 and January 5, 1979.

An inspection was conducted.by Region III during the period October 24-27,,,.

1978, to review the data then available; co observe the current condition
of the structure; and, to review current activities. , Infor=ation regarding
the inspection is centained in NRC Inspection Report No. 50-329/78-12;.

50-330/78-12.

On December 3-4, 1978, a meeting with NRR and Region III representatives n
was held at the Midland site to review the status of the proble=, to

--4tscuss open items identified in the aforementioned inspection repor:
and possible corrective actions.

Identification and Reporting of Diesel Generator Building Settle =en:

Surveys to establish a baseline elevation for the DG3 vere co=pleged
,, by Bechtel on May 9, 1978. As a result of these surveys, the Chief

of Survey Parties noted what he considered to be unusual settlement. he
:

.
<
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indicated that frem his experience he would have expected abcut 1/8" set:le-
ment. The July 22 data showed a differential settlement be:veen various-

locations ranging from 1/4" to a maximum of 1 5/8". He' prcep:1y instructed
his survey personnel-to resurvey to deter =ine whether the data was accurate

-

The resurvey confirmed the accuracy of the survey data. The Chief of Surve:
Parties reported the survey results to the Eech:e1 lead civil field enginee :

The lead civil field engineer said that in July 1978 the settlement
of a pedestal in the DGB vas noted f rc= surveys and abou: a week later
a 1" discrepancy was noted when scribes on the DGE vere being ::ved
up. He said that at.that time he was uncertain as to whether actual
se::le=ent had occurred, the' survey was in error or the apparen:
discrepancy was a construction error. He ins:ructed :he Chief cf Sursey
Parties :o check his survey resul:s and to perfor= surveys mere
frequently than the 60-day intervals required by the survey pregra:

2 as a means of deter =ining whether actual settle =en: had occurred and
whether secclement continued.

. -

The Field project -Engineer was aise infor=ed cf the apparent se :lemen
and cencurred with the lead civil field engineer's actions. He said
he had toured the building.at that time and he saw no visible indications-

of stress which could be expected when unusual settlement occurs.

'

The lead civil field engineer said the DGE was =cnitored for about a
conth. He compared the a=ount of se::lerent being experienced vi:h~the
settlement values reflected in Figure 2.5-48 ef the 75AR and did not
censider it reportable until those values were exceeded. k* hen the

'
se::lement did exceed those . values as indicated bv survey data obtained

, on about August 18, 1978, he prepared a nonconfor:ance report with
the assistance of OC personnel.

The July 22 survey data vas transmit:ed by the site to the 3echtel
- Proj ect Engineering office in Ann Arbor by a routine transmittal memo '.

' * da:ed July. 26, 1978. The data was received at Ann Arbor, processed
through document control on August 9, 1978, and was routinely routed

'

. to the Civil Engineering Group Supervisor. He stated he did not reviev
the data but placed a route slip on it indica:ing those =edbers of his
group who should review it.

=
The engineer in the Civil Group, who had established the survey program
and who vas responsible for assuring it was being carried cut, stated

- ~~lile' reviewed the data and did not regard it as unusual. Fer that reason
he did not bring the matter to anyone's atten: ion but merely routed
it to other personnel in the civil group. The engineer responsible for
the DG3 said he did not see the data before the se::le=en: proble: vas
identified by the field in a nonconformance report.

.
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With.the issuance of the noncesformance report, No. 1482, c: Augus: 18,
1973, CPCo was also informed of this condition. On or abou: August 21,
1978,-the NRC Resident Inspector was orally informed of the cat:er by
C?Co. It was indicated at that time that althcugh CPCo regarded :he
matter as serious, they did not consider it to be repor:able under
10 CFR 50.55(e).

,

Construction on the DGB was placed on hold on August 23, 1978 and a
test. boring program was initiated on August 25, 1978. After prelir-
inary evaluation of soil boring data, a Manage ent Corre :1te Attic:
Report (MCAR), No. 24, was issued by Bechtel on Sep:erber 7,1973.
'The MCAR s:ated that based en a preliminary evalua:imn f the data,
:he :atter was reportable under 10 CFR 50.55(e), 1, iii and Regien :::
vas so notified by telephone en that date.

,

The telephone notificatien was subsequently folleved up by a *e::er
dated Septa =ber 29, 1978, from CPCo enclosing a copy of MCAR 24 and
Interi Repcrt_1 prepared by 3echtel.- *

On the basis of the above, it is' concluded tha: in this ins:ance :he
Iicensee complied with the reporting require:ents of 10 C7R 50.55(e).

Review of pS AR/ TSAR Co==itments en Comcacted Till Material .

'

In a previous NRC Inspection Report, No. 329/78-12; 330 75-12, an
apparent inconsistency was identified between FSAR !able 2.5-14 .

~

(Su= mary of Foundations Supporting Seis=ic Category I and II S: rue:ures),,

Table 2.5-9 (Mini =um Compaccion Criteria) and :he site cens: rue:1on
'' drawing C-45 (Class I Fill Material Areas) regarding the type cf f cun ,

dation caterial to be used for olant area fill. Table 2. 5-14 iden:ifies
the supporting soil materials for the Auxiliary Building D, E, F, and
G. Radcaste Building, Diesel Generator Building and 3 orated Water
' Storage Tanks to be " controlled compacted cohesive fill." Table 2.5-7g,

also indicates the soil type for " support of struct' res" to be clay.u
Contrary to these FSAR commitments, drawing C-45 indica:es zone 2
(random fill) material, defined in-Table 2.5-10 as "any caterial free

,

of humus, organic or other deleterious material," is te be used vi:h "ne
restrictions on gradation." Boring samples substantiated that Zcne 2
(random fill) material was in fact used.

_

.

--9oring this investigation a review of docu=entation sheved'that the
commitment to use cohesive soils was also made in respcase :o ?SAR
question 5.1.11 and submitted in PSAR Amend =ent 6, dat ed 'Dec e=ber _12,
1969, which states, " Soils above Elevation 605 vill be cohesive soils
in an engineered backfill." This response also indicated that certain
class I components such as, e=ergency diesel genera: ors, b::ated vater
storage tanks and issociated piping and electrical conduit would be
' founded on this nacerial.

~.
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CPCe cuali:y assurance issued a nonconfor=ance repor: QF-66, da:ed
October 10, 1975, which stated that contrary to the ?SAR sta:enen:
(que:ed above) Specification C-211 being implemented a: the site
required cchesionles's (sand) caterial to be used vi:hin 3 f eet of :he
valls of the plant area structures. The corrective action taken was
for Bechtel to issue SAR Change Notice No. 0097 vhich stated, "The TFA:
vill clarify the use of cehesive and cohesionless soils for suppor: ef
Class I structures." As noted above, the TSAR tables 2.5-14 and 2.5-9
once again s:ated that cohesive (clay) material was used for suppor: cf
structures while'the cons:ruction drawing continued to per:it :he use

of rando= fill material.

This investiga:ien included efforts to ascertain whe:her precedures
were es:ablished and i:ple=en:ed for the preparation, cen:rol and review
of :he technical cri:eria set forth in the safety analysis reper: (S AR) .

' This included :he role of both 3echtel and C?Co in the review of the
SAR. Bech:el had established control of the SAR in procedure MID

. 4.22 (?repara: ion and Cen:rol of Safety Analysis Repor: Revisien 1,
dated June 20, 197-). The SAR prepara: ion and review fice char: requires
the Engineering Group Supervisor (EGS) to review the originator's draf:
for technical accuracy and co:pliance with the standard for:at guide..

Records indica:ed :ha: Se:: ion 2.5.4 was origina:ed by the 3ech:el Gee:ech

greep on January 3 -lc77. It was reviewed and approved for technical-

accuracy by an engineer in :he civil projec group en April 29, 1977.
N technical inaccuracies were noted in the documen:ation. The Civil
IGS advised : hat he did net personally review Section 2.5.4

,

The designated engineer s:ated that in his review of the see: ion he*

-was primarily concerned with the Auxiliary 3uilding not the Diesel~f Generator Building. He said the review of TSAR material was perfermed
by =e: bars of a group set up for this purpose. Not all of :he conten:
vas checked since they relied to some ex:ent on the originator. The
auther of See: ion 2.5.4 said he was not aware tha: changes regarding- *

,,

fill material had occurred since the' preparation of the PSAR. It was* *

ascertained that Field Engineering- did not reviev the FSAR prior to

its submittal. -

.

A partial reviev.of :he FSAR revealed that al: hough Figure 2.5-48
indicates anticipated settlement of the Diesel Generator Building ,'
during the life of :he plant to be on the order of 3 inches. Section
3.8.5.5 (Structural Acceptance Criteria) contains .the f ollowing state-

~~E'e' t : " Settlements on shallow spread footings founded on compactedn
fills are estimated to be on the order of 1/2" or less."-

Section 3.8 was prepared by Project Engineering. Geotech, who prepared
Section 2.5, said they were unaware of :he presence of the statement
regarding 1/2" se-clement in Section 3.S. The originator of Section 3.8

.

.
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said that :he above statement was taken from the Da es and Macre report

submitted as part of the PSAR. Since the PSAR did not show any change

in this regard, he assumed the statement was valid for inclusion in :he
'FSAR. He said there was no other basis to support :his s ta:e=ent.

CPCc also has an established procedure for the review and final appreval
of the SAR by procedure MPPM-13 dated June 23, 1976. Section 5.6 s ates
that "CPCo shall approve all' final draf t sec: ions of the ?SAR prior to
final printing." Discussion ,vith the responsible licensee represen:a-

,

tives for review of Section 2.5.4 indicated cha: a li=ited amoun: ef
cross-ref erence verification of technical conten: ef the FSAR is
perf or:ed by CPCo.

The CPCe Project Engineer in Jackson stated : hat the review of drawings
and specifications was an owner's preference kind of thing Se atter;:'

' was =ade to review all drawings and specifica: ions since they did no:
have the canpever or expertise for tha: :ype ef review. The staff

. .

engineers of the various disciolines were as'.ai :c indica:e :he drawin;s
'and specificatiens they vanced to review.

.

Regarding the review of the FSAR,.he said that he had prepared a
memorandu to the s:aff engineers stating the procedure tha: vould be
icllowed in performin: the review. . An examina: ion of this Oe=0, dated
July 28, 1976, shewed that prime reviewers vould perform a :echnical.

review, resolve comments made by other reviewers and-perfor: the CPCe
licensing review to assure compliance with recuired FSAR for:at and

* content.

I .

/ As portions of the FSAR vere received from Bech:el, CPCo sent com=en:s'

to Bechtel. Following this review, mee:ings be:veen Sechtel and C?Ce
were held to clearup any unresolved mat:ers before each section was
released for printing. A review of the files at CPCo relating to
Section 2.5 and 3.8 showed that no comments were made concerning the -

- ,
above-inconsistent and incorrect content. The apparent inconsisten:
and incorrect statements were not identified during ;he review of the
TSAR prior to sub=ittal and the review procedures did not provide any-

mechanism.co identify apparent inconsistencies between sec:1ons of the
FSAR.

.

Based on the above, measures did not assure tha: design basis included
~~T'd sign drawings and specifications were ::anslated into the licensen e

application which resulted as an inconsistency between the design drawings
and the FSAR. This is considered an ite= of nonco=pliance with 10 CFR 50,
Appendix B,. Criterion III as identified in Appendix A. (329/75-20-01;
330/78-20-01) -

.
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Effect of Ground k'ater in Plant Area Fill*

.

Final plant grade vill be established at eleva: ion 634 The ner=a*
ground water.was assumed to be at ground surface prior to c: s: rue:i:n.
approxi=ately elevation 603. The surface of the va:er in the cooling

.
water pond will be at a maximu= of approxi=a:ely elevation 627.

.The. Da:es and Moore report on Foundation Investigation sub=itted wi:5
PSAR'Acendment No. 1, dated February 3, 1969, stated that, "The
effect of raising :he water livel to elevatien 625 in the reservoirs
vill cause the nor al. ground water level in :he general plan: area :r.;
even:uallv_ rise to appreximately elevation 625. However, a drainage.E

sys:e= will be previded :e =aintain the ground va:er level in the ;1an:
* fill a:. elevation 603."

.

, %

A surple=ent to Dames and Moore report was sub=1::ed in PS A2 A=end ent
Sr. 3, dated August 13, 1969. . which changed :he abcve. planning of a
drainage syste= te control the ground va:er. The supple =en: states,* -

"The underdrainage system considered in the initial re;:r: has been
el1=inated; censecuently it is assumed that the ground water level in'

the plant area vill rise concurrently to approxima:ely elevation 625."-

; .-

. A 3ech:el soils consultant theorized in a .Decenbar ',197S, site teeting-'

tha: if -soils beneath the diesel generator building had been ec=pa::ed-.

tee dry of opti=u=, changes in =cisture after place =en: could cause :he-'

seils to settle significantly. Therefore~ the total eff ect of :he,

grcund va'ter being permitted to saturate :he plant fill =a:erial is
,

undetermined at this :ime. An evaluation of this condition is under
j'seview by the' licensee. This item 'is considered ur. resolved. (329/78-

20-02; 330/78-20-02)

Review of Co=: action Recuirerents for Plant Area Fill
..

During the investigation a review of'the history of the co=paction%-

. requirements was performed in order to determine whether the compaction-

of,the plant fill was implemented in compliance vi:h the co==it=ents in
the PSAR and in site construction specifications.,

PSAR, Amendment 1, dated February 3,1969, presented the ' Dames and Moore ,'
report " Foundation Investigation and Preliminary Exploration for Borrov

._ Materials." The recommended minimum compaction criteria for support of
critical structures is stated on page 15. It indicates 931 of maxi =u:
density for " cohesive soils" as determined by- ASTM D-1557-66T and 100T
for " granular soils."

PSAR, Amendment 3, dated August 13, 1969, included a supple =en to the

Da=es and Moore repor: encicled, " Foundation Investiga: ion and Preli=inary
.

.

;
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Exploration for' Borrow Materials." Page 16 of this reper: lis:s the
reco== ended mini =u= co=paction criteria for sand soils and :chesive s:ils.
For the fill =aterial for supporting structures the mini =u: co=pa::icn is
85% rela:ive density for sand and 100T ef maxi =u densi:y for clay as

determined by ASTM D-698 modified to require 20,000 f t-lbs. of ce=;a::ive
energy (equivalent to 950 of ASTM D-1557, Meched D which provides if ,C""..

ft-lbs of compactive energy). Subsequent to the filing of A=end:en: 3,

no amendments were =ade to the PSAR to indicate that the reco==enda:iens
~

contained in the-Da=es and Moore report would not be folleved or v:uld
be further =odified. ,

Bech:e1 Specification C-210, Section 13.0 (Plant Area lackfill .nd
Ber: Eackfill) indicates :he ce= pac: ion require =ents f:r c:hesive s:i1
(13.7.1) to be "not less than 95% of =axi=u: den'sity as de:er=ined by
ASTM D-1557, Method D" and for cohesienless soils (sand:s (13.7.2) :: be

? compad:ed "to not less than 80% relative density as determined by
ASTM D-2049."

.

A ce=parison of the PSAR ce==1:=ents cc the specif1:ati:n require =en:s
shows that the co=paction co==it=ents for cohesive scil (clay) were
translated into the construction specification i.e. 95% of taxi =u=-

density using ASTM D-1557, Method D (co=pactive energy of 56,000 f:-lbs) .
However, the co= pac: ion ec==1:=ent in the PSAR for cohesionless sci,1-

'(sand) was not the same as in :he construction specification, i. e . 5 5 '.
relative density versus-the 80; relative density, translated in the
construction specification. ,

The ce= pac: ion requiremen:s actually i=ple=enced were as fellows:
/

a. ' Cohesive' soil (clay): 95% of maxi =um density as de:errined by
the "3echtel Modified Test," a ce=pactive energy cf 20,000 f:-lbs
was used instead of 56,000 f t-lbs of co=pactive energy as ce==1::ed
to in the PSAR and required by the construction specifica: ion C-21C,

'' Section 13.7.1.

b. Cohesionless soil (sand): 807 relative densitv as determined
by ASTM D-2049 was used instead of SST as co==itted to in the'

PSAR. However, this is consistent with construction specifi-
cation C-210, Section 13. 7. 2. ',

The co=paction require =ents i=ple=ented during construction of the plan:
~~ ica fill between elevations 603 and 634 were, therefore, less chana

the co==1:=ents =ade in the PSAR for cohesive and cohesionless fill
=aterial. In additon, the cohesive (clay) eaterial was also conpactef
to less than that required by.che Bechtel specification. (Specification

C-210, Section 13.7).

.
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A review of Specifica:icn C-210 (specification controlling ear:hverk
con:ract) beginning vi:h Revision 2, dated July 27, 1973, which was
issued for subcontract shewed that it contained conflic:ing sections

relating to the plant area backfill cocpaction requirements.

Section 13.7, Compaction Requirements, from revision 2 to the lates:
revision of specification C-210 consistently specified that the backfill
in :he plant area shall be co:pacted :o 95% of maximum density as de:er-

. mined bp ASTM .1557, . Method D.

See: ion 13.4, Testing Plant Area 3ackfill, of specification C-210 cen-
:ained~:he sta:ement that tes:s would be performed as se: forth in
See:ien 12.4. 5, Laberatory Pax 1=u: Densi:y and Os:inu Meis:cre C ::en:,-

which in turn specified a lesser standard, 20,000 foo:-pounds per cubi:
foe:, which is commenly referred to as the Bech:e1 Modified Pro: tor tensit;.-

~ , ,

This is contrary to the require en:s of Section 13.7.Tes: (3M?).
See: ion 12 of the specification applies to Dike and Railroad Erbank=en:
.Censtrue: ion.. .

It was also noted that this control inconsistency was reflected in the .

apr11 cable Midland-0A Inspection Criteria, SC-1.10, 1:em 2.3(d! Co:pa :irn-

which states " Backfill =a:erial for the specified zones has.been ce=pa::ed
to the required densi:y as de:er=ined by Bechtel Medified Proctor Me: cod"
anc ye: references C-210, See: ion 13.7 as the inspe:: ion criteria.

The inconsis:ency in control is further indicated in Specifica:1on C-208
vhich' defined the tes:ing contract requirements of subgrade materials.
Section 9.1 (Testing) required compaction tests':o be in accordance vi:h*

'/ ASTM D-1557 and only when directed was the BMP. compaction criteria :c be
.used. .I: vas determined contrary to this C.S. Testing was o'nly orally
advised that the BM? vas he standard to be applied to the :ests they
performed of plan: -area fill.

.
.

e
Through in:erviews and an examination of internal documents it was* #

ascertained that because of these inconsistencies, the question of
the applicable compaction standard for cohesive materials in the
plant area was a recurring one."

The following is a summary of the documentation regarding the confusien ,

of the compaction requirements for plant area fill:
.

1. Letter 7220-C-210-77: dated June 10, 1974, (subcontrae:s to Field
~

Engineering) states "there has been some confusion as to the inter-
4

precaion of the following item: 13.7 Coccaction Recuirerent: all
backfill in the plant area and berm shall be compacted to not less
than 95I of maximum density as determined by codified Proctor method

.

.

.
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(ASTM 1557,' Method'D), with the exception that Zones i. 4A. 5. 5A.
and 6 Materials need no special compa'ctive effort other than as
described in Section 12.8.1 (emphasis included in specifi:a:ien).
Quality Control questioned whether the exceptica stated abeve
applies only to Zones 4, 4A, 5, 5A, and 6 or did construction have
to abide by Section 12.8.1 for Zones 1 and 2. Section 12.5.1

,

clearly requires Zone 2 eaterial to be placed with a 50 ten rubber.

. tired roller with a mini =u= of four roller passes per lif t. OC's
interpretation was that the field needed "to cbtain 957 of maxi ur
density by the modified . Proctor method (ASTP,1557, Me:hed ?), with

' no restrictions as to the =ethod used to obtain these resu*:r."

2. Le::er 7220-C-210-23, da:ed June 24, 1974, (field Insiteering te
construction) responded to I:e= 1 above. It s:a:es "We have
reviewed your June 10, 1974, IOM concerning cc: pac,:1ve ef f:r:

,

required on Zones 1 and 2 in the plant and bar: backfill areas.
- We agree with your interpretation; i.e. a 93* cf eax1:u: density
is the acceptance criteria, and the nu=ber of roller passes listed. .

in Paragraph 12.6.1 does no: apply to plant and ber: hackfill. We
f eel the specification is nov clear and no FCR is required."

.

3. Letter 3C3E-370, dated July 25, 1974, (field construction :o
proj ect engineering) lists outs:anding ite=s requiring Prejec:*

Engineering's action. This includes the questien, "Is the 95''
compaction required in the plant area to be 95'' of 3ech:e1'

Modified or 95% of ASTM-1557, Method D."
,

t

4. Let:er 3E3C-456, dated August 1, 1974, (Proj ect Engineering te
e' Field Construction) states that Geotech is addressing the questien

~ posed in 3C3E-370 (Item 3 above) .

5. Memorandum from Geotech to Bechtel Field, dated Septenber 18,
1974, responds to the question raised in BCSI-370 (I:e= 3 .

* * - above) . It states, "It is our opinion that all the cc paction*

requirements that are needed for Zone II naterial in :he plant
fill is as stated in 13.7 with the exception that 7enes 4, 4A,
5, SA, and 6 materials need no special compactive ef fert other*

than described in Section 12.8.1." Geotech reiterates.the
specification requirement of 952 of ASTM 1557, Method D. This

Iwas confirmed with the Geotech personnel.

~~E. ' Telecon dated September 9,1974, from R. Grote (Field Engineering)
to Rixford (Project Engineering) states, "I made an analogy (an
exaggeration admittedly but applicable) that if the ec=pa:tien
could be acheived with a2 herd of mules walking over the fill it

vould be acceptable as long as it got the required 951 cc pactien.
Rixford agreed."

.
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7. Telecon Censumers -to Bech:e1 Engineering da:ed Sep:e=ber * * ,1974
- expressed Consumers Power Company concern about wha: they felt was

.

a lack of control of compaction in the' plant area fill. C? ~c

addressed the added responsibility this lack of con:rol places
on the inspector. ' Bechtel told CPCo that it "vas the inspe:ter's

. job to nake sure we got proper placement, compaction, etc."
~

8.- LTelecon dated September 18, 1974, by Bechtel Field Engineering :o
Bechtel Project Engineering discussed compaction require =er.:s f or
specifica: ion C-210. It stated, " Compaction acceptance is based
on meeting an 'and product' requirement, i. e. 93* ef maxi =un densi:y
only. No method of achieving this 'and product' is specified er
is required. Rixford fully agrees vi:h the above."

- - 9. Telecon dated October 7,1977, from'Bechtel Tield Engineering 'tc
Bechtel Project Engineering states, "QA has asked for clarifica: ion'*

of subjec: specification (C-210), Section 13 for plant area and ber:
backfill. Section 13.4 for testing of =a:e-ials refers to Se::ien- -

12.' and therefore, requires the Bechtel Modified Proc:or Lensi:y
Test for Compaction of cchesive backfill. See: ion 13.7 for ce=;ac-
:icn of'the sa'ee materials refers to testing in accordance vi:h ASTM*

: D-1557, Method D Proctor, vichout specific reference to Bechtel
,

Medification." Bechtel Engineering responded to this questien-as,

fellows: "This apparent conflict is clarified by Specificatien.
C-208, See: ion 9.1.a. direction.co the testing sub:en:rac:or,
which calls for ASTM D 1557 test for these caterials and aisc
allows Bechtel Tield-(the contractor) to call for the Bech:el,

Modification of that test. Either method is therefore acceptable
/' to project engineering."

10. Telecon da:ed October 7,1977, from Bechtel QA te Bech:e1 Prcjec:
Engineering questiens, "Is the intent of Paragraph 13.7 of Speci-
fication C-210 that :he test be.run to the 'Bechtel' codified *-

,,,

proct?r test as is indicated in the TSAR Paragraph 2.5.4.5.3 and
in response to NCR 88." Engineering's response ,vas "yes."

. -
Various interviews were held with Bechtel construction field engineers,

C. S. Testing personnel and Bechtel Ann Arbor Geotech and Project-

Engineering personnel to ascertain their understanding of the compaction y
requirements. Tour predoninant versions of the understood compaction

--eequirements were stated by various individuals within the'Bechtel
organization. They are as follows:

Specification C-210 required the contractor to perfor:a.
compaction to the ASTM 1557, Method D, however, the testing
requirements would be performed to the less stringent "Bechtel
Modified' Test Method."

.

''.*

.
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b. The required compaction and testing was always unders: cod
to be based on the "Bechtel Modified Test Method."..

c. The required coepaction and testing was always understood te 'ce
based on the standard ASTM 1557, Method D requirenents.

.

* d.- A tacit understanding had been established to use the Ee:hte!
-Modified Method, but to exceed this requi:rment by en ugh
to also satisfy the requirement of ASTP.1557, Method L.

.It is apparent from the above- four distinctly dif f erent understandin:s
of the.compactien requirements, that the apparent c:nfusi:n was net
reselved. A me=ber of the Sechtel OA staff in Ann Arber h: had
previously been a QA Engineer at the Midland site said that CA audits
of QC inspection criteria did not identify the above in:ensistencies.-

This failure to acco:plish activities af fecting the qua*.ity of the plant ;

area fill in accordance with procedures is censidered an ite: cf nence:-* *

pliance with 10 CTR 50, Appendix B, Criterion V as identified in A::endix A.
(3:9/75-20-03; 33.0/78-20-03)

.

Review ef Moisture Control Requirements for plant Area ~ill
,

r

Specification C-210, Section 13.6 (Moisture Centrol) requires ::isture
contrel of the plant area fill material to confer to Section 12.6.
The meisture control requirement in Section 12.6.1 states , in part,
"Zene 1, IA and 2 material which require moisture centrel, shall.

be coisture conditioned in the borrow areas," and that vater**

'c'ontent during ccepaction shall not be more than tv: percentage peints/

belev cptitu moisture centent and shall not be scre than two percen-
tage peints above optimum moisture content." '

Contrary to the above, 3echtel QA ide.ntified in SD *O dated July 22, *

''*
1977, that "the field does not take moisture contrel tests prior to
and during placement of'the backfill, but rather rely on the meisture
results taken from the in-place soil ~ density tests."'

,

- 1 Rue following is a summary of the documentation that fc11oved the
identification of the above deviation from specification C-210. .,

-4s - Letter BCBE-1533R-(dated August 15, 1977) field to project engineering
states, "it was found that densities meeting specification require-
ments could be attained, irrespective of the use ef '=oisture
tests," and that " moisture tests were not used to centrol backfill
moisture." The field requested "that project engineering agree to
acceptance of backfill materials installed in the past, along with
the records thereof, irrespective of the use :f the =cisture tests."~

.

**
. . .
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2. Letter BE3d-1859 (dated Septe:bar 30; 1977) responsed :o :he fields
request in 5c5E-1533R. Engineering states, "It should be n::ed
that it is ideal to control the moisture of backfill =a:arial a:
the borrow areas by ccnditiening" and that "the procedure used :e
take moisture content tests af ter compactien would not have direc:
impact on the quality of work." Engineering then agreed vi:h :he

.

field request that " backfill placed prior to modification of :ss:ing
methods to be accepted as is."

3. Telecon October. 10,1977, (Bechtel QA Site to 3echtel Engineering,
Ann Arbor) indica:ed that, "there are no meisture recuireren:s a:
:he time ef density testing' only density requirement. The scisture,

requirement is prior to es=paction."

4 Telecon October 13, 1977, (3echtel Engineerin's to Sechtel CA Site)
,

changed what was indicated in the telecon en October IC,1C77,
(I:em 3 above). Engineering then stated, "The mois:ure require-L

ment (i 2% ef opti=ue) is =andatory and '=ust be i=;1emented a:- -

the time of placement and testing." This is centrary to wha: vas
stated on October 10, 1977.

'

5. Letter BC3E-1669R (dated November 19., 1977) once again is a
,

field request to Sechtel engineering reques:ing, "vrit:en clari-
fication of the 2* tolerance on backfill =cisture cen:en: durin's
compaction."

'

6. Letter BEBC-1995 (dated December 15, 1977) provides engineering's
,

response to BCBI-1669R requesting 'clarifica: ion of :he scisture
s' requirement. Engineering stated, "The roisture conten of the soil

should be within 2* of opti=u= during placanent and conpae: ion.
However, this property of the soil is not necessarily a =easure of
its adequacy after cempaction."

.

*' 7. Letter 0-1631 (dated December 21', 1977) closes 0A Acti:n Request*

SD-40 (dated July 22, 1977) which first identified the moisture
control deficiency. -

.

8. Telecon (dated April 7, 1978) f rom yield Engineering and Ouality
Control to Project dngineering cnce again requests the: "to clarify ,
BEBC-1998" (December 15, 1977), Item 6 above. Two situations were
presented to engineering as follows: (a) The~=ois:ure sa:ple--- -

taken from the borrow area at the start of the shif t is acceptable,
however, the moisture test taken in conjunction vi:h the density
cast fails while compaction was attained; and (b) The moisture
sample taken from the borrow area at the start of the shift fails
and the material is conditioned to meet moisture content required.

.

.

*
*
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'however, the =oisture test later fails at the :1:e the passing-

compactien test is taken. Engineering responded, ":he. abe te :ve.

situations are. acceptable as is." This response is con::ary te
the direc: ion previously given in telecon dated Oc:ober 13, 1977

(see Item a'above).
.

9. * Letter GLR-249 (April 16, 1978) is a Bechtel Site OA request
to Project Engineering to resolve the moisture content situatien
and "to provide clear direction for the control of moisture
content." OA recommends "one possible solution would be ::
delete the requirement to_ control the meisture con:en: and rely
en :he cc pac:fon requiremen: only for co ;1etion of seils verk."

10. Letter 3E3C-2286 '(June 1,1978) was Proj ect Engineering's respense
to GLR-249 (Ice: 9 above). It states, "=oisture con:en is n::,

necessarily a =easure of a soil's adequacy to ac: as a feunda:i:n
or ba:kfill =aterial," and that " soil with the specified density
fellowing coepaccion would not be rejected on :he basis tha: i:s- -

moisture content was not con: rolled in M e borrow area."

Based en the' revievs of documentation, moisture control had.not been-

implacented as the specification required. In addition, the =a:ter
had net been resolved for the period of time frem the issuance of (;
Action Request SDwa0 on July 22, 1977, until June, 1975, during which~

time scils safe:y-rela:ed verk continued.

According! to the licensee, although moisture control was net s:rictly.
followed in ac:ordance vi:5 specification require =en:s, final density

'' tests were used as a basis fer acceptance of soil place ent.

As pointed out to the licensee,'coisture control is a required cen:rel
point to assure attainment of percent compaction specified in specifi-
cation C-210. *

4,

This failure to' assure that conditions adverse to quality are pro =pely
identified and corrected to preclude repetition is c6nsidered an item

,

of noncompliance with 10 CFR 50, Appendix B, Criterion XVI as iden:ified
in Appendix A. (329/78-20-04; 330/78-20-04)

a
Review of Subgrade Preparation for Plant Area Till

The Dames and Moore report on foundation investigation subn'.tted with
PSAR Amendment 3, dated August 13, 1969, states, "the clay soils are
susceptible to loss of strength due to frost action, disturbance
and/or the presence of water. - If the construction schedule requires
that foundation excavation be left open during the vinter, it is
recommended that excavation operations be performed such that a: least

*
,

* **
..
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31/2 feet of natural soil or similar cover remain in place over :he
final.subgrade or overlying the cud =at. This layer of protective
material is necessary to prevent the sof tening and disturbance of
subgrade soils due to fros: action." The licensee indicated tha:
instructions for vin:er protection of founda:icn excavations were :rans-
mitted by sketch C-271.

,

The Daees and _ Moore report also stated, "If filling and backfilling
operations are discontinued during periods of cold weather, it is
recommended that all frozen s'eils be recoved or recomnacted prier te
the resu=p:icn of operaticas."

Af:er review of the appli:able se:tiens ef specifica:icn C-210 (i.e.
'See: ions 12.5.1, 12.10, 10.1 and 11) the inspector has de:erzined tha:
the Bechtel specification did not provide specific ins: ructions for'

receval or recempac:icn of frozen /thaved soils upon resu=p: ion cf verk
after the vinter peried to preclude the effects of fres: ac: ion on the

* ' compacted subgrade ma:erials.

This failure to assure tha: regulatory ce==1:cen:s as specified in :he
l'icense application are translated inte specificati:n, drawings or'

ins: uc: ions is :ensidered an ite of noncompliance with 10 CTR 50,-

Appendix 3, Criterion III. (329/78-20-05; 330/78-20-05)
"

-
.

.

Review of Noncenfermance F.eperts Identified for plant Area Till
.

The following examples of non:enfor=ance and audit reper:s regarding'

,

,the plant area fill were reviewed relative to the cause of the noncen-
-' for=ance and the engineering evaluation and corrective action: .

No. .Noncenformine Cendition Engineering Evaluatien

(1) CPCo Tailure to perform inspec- "Use as is" based on '

,,

QT-29 tion and tes:ing of struc- sa=pl,es taken from stock
(10/14/74) tural backfill ~ (sand) pile. ,

delivered to jobsite 29 of
,

30 day in Aug. and Sept.
74. Bechtel QC not
informed of deliveries. .

,

* CT)' CPCo Moisture con rol out of Accepted in place material
QT-52 tolerance of specifica- vich low moisture.

(8/7/75)- tion C-210, Section 13.6.

(3) CPCo Coepaction test had been Tailing tests were cleared

QT-68 calculated using incor- by subsequent passig.g
(10/17/75) ree: caxi=u: lab densi:y. :ests.

,

Tes: recorded as passing
was actually a failure.

~.
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. (4)' 'Bechtel Material placed did not Engineering' stated that-
I4 NCR 421 ~ meet moisture require- this ra=p area is te:;-.

($/$/76) ments, crary and would be recoved.
'

This was re=eved based en
f: note added to NCR 421 on

3/18/77.
.

Note: In the vicinity of this ramp a Geotech engineer deter-
mined the material to be "sof t" and directed a test pit to-be

dug for investigation in September 1978 after the 3. C. 51ds.
settlement was identified.

.

($1 C?Co Lift thickness exceeded Material was re::ved and
QT-120 maximu: of 4" in areas reccepac ted .

(9/21/76) not accessible to roller
,

equi;=ent. Insufficient
monitoring cf placing
crews. Laborer foreman. .

not faciliar with re-

, uirements.q
.

'(6) CPCe Inspection plan C-210-4, corrected inspection plan
,

QT-130 Rev. O, per=its 12" lift require =ent s .
,

,

_(10/18/76) thickness fer areas in-
'accessible to rollers

caused by "misinterpre- ,

tation of specification 1

,

-requirements. Spec. per-

e' eitted 4" lift thickness.

(7) CPCo Tailure to perform inspec- Engineering accepted the
QT-147 tion and testing of struc- =aterial in place "use

(2/2/77) tural backfill (sand) on as is." s

** 12/1/76, 12/14/76 and*

1/11/77 (same as QT-29
dated 10/14/74) material -

lacked gradation test'

^ requirements.

' '
(8) CPCo Moisture control out-of- Engineering accepted

.'

QT-172 tolerance and compaction materials. .

- _ . . .

(7/8/77)' criteria not met.

(9) CPCo Gradation requirements Engineering accepted
QT-174 for Zone 1 materials not materials.

(7/15/77) met.

.

I

*
.
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(10)- .CPCo Moisture content not met; Issued Be:hte' NC? *s No.
QF-199 compaction requirements 1004 and 1005; No. 1004-

(11/4/77) for, cohesive and cohesion- still open; No. 1005- '

less soil not =et. Mater- " accepted as is."
ials had been accepted i

using incorrect testing I

data.-

(11) ~CPCo Gradation requirement not Engineering " accepted '

QF-203 met yet materials accepted. as is."
.(11/22/77)

.

(12) - CPCo . Meisture centent require- 3echtel QC te int:r-
-Audit ments not cet; test fre- foreman dire: ting soils

.,T-77-21 quency net tet. vork cf require:ents.v

(5/77 &
6/77)

. .

~(13) CPCo ' Ccmpactica requirement for Project Engineering to
Audit .both cohesive and cohesion- justify the caterials

T-77-32 less materials not met; 'these failing tests

(10/3/77) moisture requirements not represent. NCR Q7-195,

met; tests had been accept- still open.
.,

ed yet-failed require ents.
,

(14) Bechtel Same deficiency as NCR 698. Accepted, "use as is."
NCR 686 .

,

(2/1/77)
/.

(15) Bechtel structural backfill (sand). Engineering accepted
NCR 698 was delivered without "use as is."

(2/9/77) acceptance tests on Oct.
26, 29, Nov. 12, 197,6 and -

,',

Jan. 11, 12, 1977.

(16) Bechtel Moisture content require- " Accepted as is" based en
,

NCR 1005 ments not met. density test only.

-(10/26/77) -

*
Based on a review of the above noaconformance and audit reports corree-

,

--e&ve action regarding nonconformances related to plant fill was insuffi-!

| cient or inadequate as evidenced by the repeated deviations from spect-
fication requirements.

This failure to assure that the cause of conditions adverse o quality !
are identified and that adequate corrective action be taken to preclude

,

.

*
e .
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repetition is considered an item of nonce:pliance with 10 CT* 5'. Appendix I
Criterion XVI as identified in Appendix A. (329/7E-20-06; 330/70-20-06)

Review of Calculations of Settle =ent for plant Area
.

A review of the settlement calculations for the structures in the
pla6e area was perfor:ed during a visit to the 3echtel, Ann Arbor
Engineering office. Specific attention was given to structures
founded on plant area "conpacted fill." The following specific
findings were made:

1. FSA3, Section 3.8.*.1.2 (Diesel Generater Zuilding indicates
the foundatien of the DC3 te be centinuous fectings with inde-
pendent pedestals for each of the Diesel Generators. Contrary

to the structural arrangement described in the FS AS, the settle-
,

cent calculations for the DGB vere performed on the precise that
the building and equipment loads vould be unif ormly distributed
te the feundation caterial by a 154' x 70' fcundatien mat. The

settlement calculations were performed between August 1976 and
October 1976 by "echtel Geotech Civision.

.

Discussion with the Geotech Engineer vhe perfereed the settlerent
calculations indicated that he had not been inforced of the
design change of the foundation until late August *976 when the.

excessive settlenents of the DGB and pedestal beca:e apparent.

2. FSAR Tigure 2.5-47 indicates the load intensity fer the 003 to be
4 KST (4000 lbs. per sq. f t.); however, the settlement calculations,

revieved indicate a uniform lead of 3 KST (3000 PST) . This appear.s'
to be a conflict between the TSA2 and settlement calculations.

3. The settlement calculations for the berated water storage tanks.
were performed assucing a 54' dianecer circular fcundation nat
with an assumed uniform load of 2500 PST. Ins'tead, the tanks4,

are supported on a continuous circular spread footing and compacted
structural backfill as detailed on the construction drawings. The

Geotech engineer was also not made aware of the revised foundation. ,

detail.

TSAR Figure 2.5-48 (Estimated Ultimate Settlements) indicates the
--enticipated ultimate settleuent for Unit I and 2 plant structures. The

values indicated for the Diesel Generator Building and Scrated Water
Storage Tanks are the values developed assuming unifor:1y distributed
loads ounded on eat foundations as was indicated in the settlement
calculations reviewed even theugh the actual design and construction
utilizes spread footings. The TSAR does not indicate the foundation

,

.

. * .
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type assumed in the settlement calculations and therefore the values'in
the* TSAR figure appear to represent the settlements esti=ated for :he-t

as'-constructed spread .f ooting founda:1on.
.

4. During a review of the settlement calculations, it was observed
that the compression index.(C ) for the ec=pacted fill between

* elevations 603 and 634 in the, plant area was assumed to be 0.03;~

(estimate based on . experience). TSAR Section 2.5.4.10.3.3
(Sail Parameters) indicates the soil compressibility-parameters-
used in the settlement calculation are presented in Table 2.5-16.
This table indicates that for the plant fill eleva: ions 603 :e
634, the compression index used was 0.003. Con::ary cc the 75AJ.
value 0.001 was used in the settlemen: calcula: ions reviewed.-

This value is directly used to determine the es:ica:ed ul:ina:e
s,e:tlemen: of s:ructure supported by plant fill =aterial..

Based on the above examples, ceasures did net assure tha: scocific
design bases, included in desfFn documents, were transla:ed int: the-- -

license application resulting in inconsis:encies be:veen design docu-
ments and the TSAR. This is considered an ite: of noncompliance vi:h
10 OTR 50, Appendix B, Criterion III as identified in Appendix A.-

(329/76-20-07; 330/78-20-07)

Discussions vi:h C?Co persennel_ responsible for the technical revieE.
and format indicated that' a comparison between the design docu=ents
and TSAR had not been performed. Likewise, Bechtel personnel '1:di-
cated that a detailed comparison for the technical accuracy of design,

documents to the TSAy statements had not been performed; instead
' reliance'vas placed on the originator's input.

.

According to the Civil Engineering Group Supervisor, a =at foundatien
was considered for the DGB only during the conceptual stage. All

drawings generated show a spread foot.ing foundation. The supervisor -

,,

stated that the Geotech engineer apparently based his calculatiens on -
the conceptual stage information. He went on to say that an individual
in Geotech was responsible for checking the calculations and the firs:

,

thing he is supposed to do is determine that the basis for the calcu-
lations is correct. He said that apparently this was not done.

*
Review of Settlement of Administration Building Footings

During the investigation, it was disclosed that the Administra: ion
Building at the Midland Site had experienced excessive settlemer.t of
.the foundation' footings. Although the Administration Building is a
non-safety-related structure,-it is supported by plant area fill
material compacted and tested to the same requirements as caterial

.

* 0
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supporting safeEy-related scrue:ures and therefore pertinen: to the
_ cur. rent settle =ents being experienced by :he Diesel Generate Building.

The following are the events relating to the settle:ent of the Adminf-
stration Building footings.

During the end of August, 1977, a Bechtel field engineer observed a gap.

between a slab and the grade beam of the Ad=inistration Building. On

August 23, 1977, a survey was taken of the settlement. The results
indicated that the foe:ings supporting the grade beam had experienced
settlement.rangins fro: 1.32" (north side) te 3.48" (south sidei.
This settlement took place between July 1977, and the end of Augus:
.1977. The foo:ings were supper:ed by "randon fill" (Zone 2 =ateria!).

The concrete foo:ings on the order of 7' 6" by 7' 6" by l' 9" deep
vare recoved along with the grade beam. The rando fill material was

,

also femoved. According to L*. S. Testing persennel, it was observed
during excavation of the fill material that :here vere voids of 1/4"
to 2" or 3" vi:hin the fill and these vere associated vi:h large lumps. .

of unbroken clay measuring up te 3 feet in diare:er.

The Civil Tield Engineer assigned respensibility for plant fill work.

said that, although he was no soils expert, it was his opinion tha: :he
problem was caused by the presence of pocke:s ef water due to drainage'

from the s:eam tunnel. The Lead Civil Field Engineer aisc indicated
a drainage proble caused the Administra:icn Building footings se::le-
cent. They were, however, unclear as to how the va:ar pockets were
formed, i.e. whether they were ferred as the fill was being placed or

,

how they eculd develop af:er :he fill'was cc:pacted.
/

The excavated fill was replaced vich concrete and the design of
individual footings was changed to a con:inuous spread footing
design'for suppor: of the building.

.

'' As a result of the settle ent of the' Administration Building footings

.c total of seven borings vere taken of which five were in the Admini-
stration Building area, one in the Evaporator Building area and one
south of the Diesel Ggnerator Building. In the Adeinistration Building'

area the foundation material was found to be " soft" with " spongy char-
acteristics." The two other borings did not indicate unusual caterial

''properties in that the blev counts were reasonable. These borings were

__gaken in September 1977.

The licensee indicated that reports from Sechtel concluded : hat the
primary cause of the settlemen: in the Administration Building area
was insufficient compaction of,the fill. Sech:el also concluded that
" deviations from specific conpaction requirements was the result cf

.

".'
.

.
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repeated erroneous selection of compaction standard," 1.e. the ine:rrett
.

- epti=u= cois:ure-density curve was used for the soil caterial being
co=pacted. In effect, the moisture-density curve was erroneously assuned
te represent the soil be1ng used and therefore soil was compac:ad :o less
than maximum density.

Bechtel personnel, including the Civil Group Supervisor, Project
Engineering, the Field Proj ect Engineer, the Lead Civil Tield Fngineer,

- and che ' Chief Civil QC Inspector, all stated that the Administratien
Building footing settlement was regarded as a localized prob 2e . The
question as to the adecuacy of the entire plant area fill did net arise
eten though the following similarities existed between :he Adminis:ra:icn
-Building area and res: ef plant fill; (a) same soil spe:ifica:icn arplied.

,

(2) saee material (random fill) was used and (3) sane centrcl ;rocedures
and selection of laboratory ecmpaction standards was used. The Diesel,

Genera:or Building area required even more fill chan other safe:y-rela:ed-

s:ructures since its base is located at a higher elevation than the
ethers.

~

. .

Review of Interface Between Diesel Generator Building Foundation and
Electrical Duct Banks-

A review of the design in:erface between the electrical and civil sectiens
of the Bechtel organiza:1on was performed to deter:ine whether the

"

design acceun:ed for :he interaction of.the electrical duct banks and
spread footings on the differential settle:ent of the northside of the
DGI. It was deter =ined tha: :he electrical and civil groups.made

,

a:co==edations in the design to permit settle =ent cf the spread femtinps
,/arcund the electrical duct banks by including a styrofoac " bond breaker"

around the duct banks. Both electrical and civil groups reviewed and
approved electrical Drawing I-502 which includes the appropriate detail,

i Hevever, Bechtel Drawing C-45 which identifies Class I fill material -g*

areas per=its the use of Zone 2 (random fill) which includes "any
material free of humus, organic or other deleterious raterial." This,
in effect, does not preclude the use of concrete arodnd the electrical

'

duct banks beneath the spread footings. Due to the difficulty in cor-
pacting, Bechtel elected to replace the soil material with concrete.

~

Letter from proj ect engineering to field construction, dated Deceeber 27,,
1974, states, " lean concrete backfill is considered acceptable for

._ssplacement of Zone 1 and 2." The instruction is considered inadequa:e,
in tha:, the concrete placed around the duct banks res:ricted the

L settlement on the north side of the DGB where electrical' duct banks
enter through the footing. This contributed to the excessive dif f er-
en:ial set:lement in :he Sort 5-South direc: ion acrcss :he building.

-
,

|
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This f ailure to" prescribe adequate instructiens for activities af f ecting
the quality of saf ety-related structures is considered an item :f cencer-
pliance eith 10 CFR.50, Appendix B, criterien V as identified in A;pendix
A. (329/78-20-07; 330/78-20-07)

Review of Soils Placement and Insoection Activities for Plant Area Fill
.

A subcontractor, Canonie Construction Company, South Haven, Michigan,-
. performed the major portion of the earthwork at the Midland site.

~

Although Canonie was primarily engaged to construct the cooling pond
dike, they also performed most of the plant area fill work. Bechtel,.
however, also. performed plant fill work prior to and af ter Canctie lef t
the site in =id-October 1977. The last Canonie daily QA/0C fill
placecent report is dated October 16, 1977.

'

According to Canonia QA/QC records the first fill in the DG3 area was
placed in late October and early November 1975. So further fill was

placed in the area until July 1976. After that ties, fill work in the. .

area was interspersed with soils work in other areas.

While it would be difficult to identify the soil work perfor=ed by-

Bechtel versus 'that performed by Canonie, records reviewed indicated
that most of the Bechtel work was done during the latter part cf 19,76'

and continued threugh 1977 and 1978. Although cost of the Bechtel verk
related to placing sand around piping and ducts af ter they were laid
and placing sand adjacent to valls, some motorized work compacting clay
fill was also done by Bechtel.

,

,/ Regarding the plant fill work performed by Bechtel, CPCo Audit Repert-
No. T-77-21 ' dated June 10, 1977, identified a number of deficiencies
which recommended the corrective action to be as follows: (1) "the
foremen directing the soils work should be instructed as to the

,

required moisture content limits" and (2) "the foreman directing the s
, soils work shculd be instructed as to the correct test frequency,

. requirements." Interviews with two such Bechtel foremen confirmed the
fact that they were directing soil operations. They indicated they
received 'their instruction regarding lif t thicknesses and testing,

requirements verbally from field engineering through a general foreman.
I

Bechtel design criteria C-501 (Page 8) and PSAR Amendment No. 3 (Dames
' ., sad Moore Report, Page 16) states that, " Filling operations should be

performed under the continuous technical supervision of a qualified
soils engineer who veuld perform in-place density tests in the coepacted
fill to verify that all r.aterials are placed and compacted in accordance
with the recommended criteria."

.

' l.
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. '~ Eased on the-above, the-soils activities were not acceeplished under the
continuous technical supervision in accordance vi:h Bechtel desi:n cri-.

teria. This failure,to provide a qualified soils engineer te perfer:
technical supervision for activities affecting quality as required by

_

specifications and the PSAR is considered an ite of noncompliance with
10 CFR 50, Appendix E, Criterion V. (329/7?-20-08; 330/78-20-08)

- The ' foremen indicated that Bechtel yield Engineers and QC inspecters were

. rarely in the areas where soils activities were going on. The fere en
decided when and where tests were taken. The locations of tests were
approximated by pacing or visually estimating . distances free cele =ns
or building valls. Lift :hicknesses were determined visually, usually

withcut the use of grade stakes.

Soils testing services are provided by U. S. Tes:ing Cc:pany based on
,

the requirements of Specification C-208. The two U. S. Tes: int tech-
nicians who said they perfor=ed an estimated 90% of :he soil testing
during the years- 1975-77 indicated that they' rarely saw a techtel field. .

engineer or QC inspector in the areas where plant fill activi:ies were
soits on. One technician said he could recall only one occasien when
a l@C inspector was -present unen he took an in-place density test. The.

ether. :echnician .esticated he had contact with a QC inspec:or in the
field about once a conth. A Bechtel QC inspec:or, however, was ass,1gned
te :he testing laboratory on a full-time _ basis.

U.S. Testing personnel stated that erroneous tes: loca:icns were a
chroni: problee regarding the Bechtel placed fill. The location of

,

a test was usually given at the :ime of the test by a labor foreman
/ or a laborer if the foreman vasn't there. Sometizes, however, a f oreman

was not familiar with the area in which he was working and the locatice
was not provided until sonetime after the tes:. It beca e necessary en
occasion to withhold :est results as a means of getting the test location.
Test eleva:1ons were approximated sequentially. .

,

.The technicians further advised that rarely did a Bechtel QC inspector
reques t a test. Normally, labor foremen requested the:. On occasion
a technician passing through an area would be. asked by a foreman if*

a test should be taken. Upon' completion of in-place tests,.the results
were usually communicated to the foreman direc:ing the work. Test

g

failures were also reported by telephone to QC or Field Engineering. A
__yeokly report of test was provided to Bechtel QC and Field Engineering-

who reviewed any test failures and resolved the=.

U. S. Testing personnel advised that they were requested to take :ests
of clay fill while it was raining and in order :c do so, plas:ic was
held over them to protect their equipment while the test was cade.'

L Even though 1: vas raining, the fill placemen: verk was not stopped on
.

.,. .

.
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rome occasions. A Bechtel fore =an confirmed that density tests were en
, - occasion taken while it was raining. L'hile this is not contrar te the

specification instructions, it is contrary to standard practice.

- U. S. Testing personnel indicated that when meisture was.added, the
. procedure did not include blending the material which resulted in
- mushy seams. It is commonly. accepted good parctice to disc the fill
af ter: spraying it with vater' to add needed moisture. A 5echtel.fereran ;

stated that if moisture was needed they compacted 6" then sprinkled it
and then added another 6".

The field engineer vhe was assigned respensibility for pla-- '"5 verk
stated he did net spend full time on soils work since he a'se had ;.

responsibility for two structures, the stea: tunnel and general yard '

,

work. He said he tried to get out to the area where fi11 verk was
' ' being*done once a da.. 'Some times he did and semeti=es he did net.

He indi: aced it was his impression that the QC Inspect responsible
. , . for the soils verk on the day shift visited'those verk areas en:e or.

twice a'veek. He confir:ed that only oral instructions vete furnished
to the forecen whom he felt were conscienticus. The main proble= he4

experienced with'the fore =an was maintaining proper lift thickness..

The QC inspector who was primarily respensible for the plant' fill v,ork
'is no longer e=picyed by Bechtel The QC inspector vhe was respensible.

for the plant. fill work on the night shift stated that he tried te devete
about one hour a night to the plant fill activities. He indicate,d that
during 1976-1977 there vas much emphasis being placed en cadwelding and

' - rebar- work and it was necessary to spend the majority ef his time on
those activities. He maintained that.he did have' fairly frequent contacts,

with the technicians vhe performed.the in-place density tests, partic -
ularly when test failures occurred. He indicated'it was his i:pression -
that the labor foremen were directing fill placement adequately.

b Review of Inspection Procedures
**

The following procedures which are relative to backfill operations
at Midland Units 1 and 2 between August 1971 through Dece bar 1977*

vere reviewed.

I; 'Bechtel Master Project QC Instruction for Compacted Backfill -a.

C-1.02 was issued for construction October 18, 1976 .and it is
- " " ' '' presently the current instruction which is used by 3echtel QC

y (when Bechtel is the inspection agency, providing first level
inspections during backfill operations). Further, this instruc-
tion was used by BechteltQC when monitoring the a:tivities of

,

'
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other inspection agehcies (Canonie) when such agencies were'

performing the first lenel inspections of backfill operations| e .

during;the time pericds of October 18, 1976, until June 28, 1977.t'

b. Bechtel Quality Control Master Inspection plan for Plant Foundatica
'

Excavation and Cooling Pond Dikes (Plant Area Backfill and Ber-i

Backfill) - Procedure No. C-210-4 was the instruction-utilized by
|. .

Bechtel QC when monitoring the-activities of other inspection
.

!'~

' agencies that were providing the-first level inspections of-b.tk - i

fil1~cperations-(this instruction uns utilized during time periods ;
.

|I prior to October 18, 1976).
,

c. Bechtel 09alitv Control Master Inspection Plan for Structural-

Backfill Place =ent . No. C-211-1 'is an instruction utilized by-

Bechtel QC when performing first level inspection of backfill| -
.

activities prior to October 18, 1976.-

. -
Bechtel Procedure C-1.02, listed above, was written as a replace =ent
for both Procedures C-210-4 and C-211-1. -The inspection activities
which were delineated in Procedures C-210-4 and C-211-1 were compared
with those described in Procedure C-1.02. The following are some of-; .

r those activities which were compared:"

"

Inspection Code for-
**

Activities / Task Descriptien C-210-4 C-211-1 C-1.02*

*
.

- Backf fll Material.
.- ,

i.
.

Tree of brush, roots sod, I $ (V),f(*) '1.
snow, ice or frozen soil.'

.
,

(*) 2. Katerial moisture,condi,tioned S I $(V)'
*

1 to required moisture content. |
*.

-
e o ,

32 Structural backfill used I j'

vich 3',' of fplantistructure, *
.

- - ~ sh'all be c'ohesionless and*

free-draining. . s
,

-
.

'

(*) 4 .4 Mater'ial not pla'ced. upon I S(V)
frozen surface. ,

,.

.. , .

'

' 5. Foundation approved prior to, H H R/M -

. backfill placement., * - s
,

.n .% .
,.

N- 6. Prior to start of work, area I(V) .

'

free of debris, trash and i

unsuitable sacerial. ,
,

.

4 ,

'.. , .

-
.

,

i Y -
~

~ -
.

" i *
,

+*
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-
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Compaction Recuirements
a .

1. Cohesionless e.aterial com- S S 5(V).

pacted not less than SO:
'. relative density.
1

! (*)* 2. Cohesive material compacted V S S(V)
| to not less than 95 max.

density.
.

! (*) 3. Zones 1,1A, 2 and 3 material V I S(V)
i in uncompacted lifts not ex-
! ceeding 12"; areas not access-

ible to roller equip =ent the
material placed in unccmpacted*

-
e

lif ts no exceeding '".
"

Material Testing.

,

,' 1. Verify testing and test results
.

are as per engineering requirements.
' *

a. ,Ma t erials S S S(V)

b. Moisture S S S(V)
.

. c. Compac tion 5 S S(V)

2. Reviev lab test repert verifying:

.

a. Proper test method. R R R

b. Proper test frequency. R R R
*

,,,

c. Technical adequacy. R R R
,

'

I - Inspection point
H - Hold point
W - Witness point .

5 - Surveillance (V) - visual
R - Review records *

~~Yhese activities identified by an (*) asterisk indicate inspection require-
'

ments which have been relaxed free. the original procedural requirements.

It is considered that the relaxation of actions relating to the ecnfir-
nation that soils ' placement activities were conducted according t'o

.

***

*
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specifica: ions contributed to inadequate compaction of founda:1:n and fill'' ' ''
'

ma,terial and the increase incidence of deviations frem specifica:icas
, thickness, scisture control and frequency of testing.regarding lift,

This failure to proYide adequate inspection of activities affec:ing quali:y
is considered an item of noncompliance with 10 CFR 50, Appendix B, Criterior, ,

4 V X. .(392/76-20-09; 330/78-20-09)' .
_

'

- Ext: Meetings

)- erbers of the NRC staff met vi:h Consumers Power Conpany and-3ech:e1v

Corporation at the NRC Regien III cffice on February 23, 1979 to presen:
,

the seepe, purpose, and preli=inary findings of the investigation. That
'- cae:ing was subsequen:1y followed by a second meeting held en March 5,

1979, during which Consumers Power Co:pany responded to,the preliminary'

,' .

investization findings. The documents used during these meetings *ere
.

transni::ed :o Consumers Power Company by NRC letter dated March 15, 1979.
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9 Docket No. 50-329 NOV 17 .378 h '/'' cT ,o
Docket No. 50-330 l /. Y : k

/ v. I\ n~

Consumers Power Company ,fs [ f f,
ATTN: Mr. Stephen H. How

h

[., f, [gi
(C

cQ(!
,;Vice President

'l
,h (!1945 West Parnall Road ,

t <fJackson, MI 49201

Centlemen: b
This refers to the inspection conducted by Mr. E. J. Gallagher of m,'
this office on October 24-27, 1978, of activities at the Midland ''

Nuclear Plant, Units 1 and 2, authorized by NRC Construction Permits '

No. CPPR-81 and No. CPPR-82 and to the discussion of our findings '

with Messrs. J. L. Corley and T. C. Cooke and others of your staff
at the conclusion of the inspection.

The enclosed copy of our inspection report identifies areas examined
during the inspection. Within these areas, the inspection consisted
of a selective examination of procedures and representative records,
observations, and interviews with personnel.

No items of noncompliance with NRC requirements were identified
during the course of this inspection.

In accordance with Section 2.790 of the NRC's " Rules of Practice,"
Part 2, Title'10, Code of Federal Regulations, a copy of this
letter and the enclosed inspection report will be placed in the
NRC's Public Document Room, except as follows. If this report
contains information that you or your contractors believe to be
proprietary, you must apply in writing to this office, withini

twenty days of your receipt of this letter, to withhold such_

information from public disclosure. The application must include
a full statement of the reasons for which the information is con-
sidered proprietary, and should be prepared so that proprietary
information identified in the application is contained in an
enclosure to the application.
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Consumers Power Company -2- NOV 17 .378,

.

We will gladly discuss any questions you have concerning this
inspec tion.

Sincerely,

R. F. Beishman, Chief
Reactor Construction and
Engineerug Support Branch

Enclosure: IE Inspe-tion
Reports No. 50-329/78-12

and No. 50-330/76-12
,,$.

ec w/ enc 1:
Central Files

Reproduction Unit NRC 2,0b
.FDR
Local FDR
ESIC
TIC
Ronald Callen, Michigan Public

Service Cosmission
Dr. Wayne E. North
Myron M. Cherry Chicago
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U.S. NUCLEAR REGULATORY COW.ISSION
OFFICE OF INSPECTION AND ENFORCD'ENT.

F .: ION III
..

Report No. 50-329/78-12; 50-330/78-12

Docket No. 50-329; 50-330 License No. CPPR-81; CPPR-82

Licensee: Consumers Power Company
1945 West Parnall Road
Jackson, MI 49201

Facility Name: Midland Nuclear Power Plant, Units 1 and 2

Inspection At: Midland Site, Midland, MI
.

Inspection Conducted: October 24-27, 1978

SVf r$
Inspector: p.J.Calagher //|/|, p6

* y!;Y[w*rApproved By: R. L. Spessard, Chief
Engineering Support Section 1

Inspection Summary

_ Inspection on October 24-27, 1978 (Report No. 50-329/78-12; 50-330/78-12)
, Areas Inspected: 10 CFR 50.55(e) report concerning settlement of diesel
generator foundation and building; backfill specifications and quality
control instructions; preliminary soils test results from core boring
investigation; site implementing procedures; performance of soils testing;
and diesel generator building and pedestal details. The inspection
involved a total of 36 inspector-hours onsite by one NRC inspector.
Results: No items of noncompliance or deviations were identified.
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DETAILS

/.
/ Persons Contacted

.

Principal Licensee E=ployees (Consumers Power Company)

*T. C. Cooke, Project Superintendent
*J. L. Corley, Station Head IE and TV
*D. E. I'oin, Civil Su~pervisor, QAE
*R. M. k' heeler, ' Civil Engineer
*B. H. Peck, Construction Supervisor
*R. Bauman, Project Engineer
*C. S. Keeley, Project Manager
*D. B. Miller, Site Manager

Bechtel Associates Professional Corporation

*L. A. Dreisbach, PQAE
*R. L. Cas'tleberry, Project Engineer
*k'. L. Barclay, PFQCE
*P. A. Martinez, Project Manager
*A. Boos, Project Field Engineer
J. Betts, Field Engineer
A. Marshall, Geotechnical Engineer
S. Blue, Geotechnical Engineer
J. L'azeck, Geotechnical Engineer
N. Swanberg, Chief Engineers Staff
B. McConnel, Civil Design Group
P. K. Chen, Civil Design Group
T. Lieb, Quality Control Engineer

U.S. Testing Laboratory

J. Speltz, Lab Supervisor

-

NRC Resident Inspector

*R. Cook, Inspector S inc4 A{
* Denotes those present at exit meeting.

Functional or Program Areas Inspected
,

1. Followup __of Reportable _ Occurrence (10 CFR 50.55(e)) - Settlecient of
'

Diesel Generator Foundations and Building
,

In accordance with the requirements of 10 CFR 50.55(e), Consumers
Power Company notified the NRC Region III office of s reportable

-

-2-
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occurrence relative to the settlement of the diesel generator.

foundations and building.

, a. Deficiency

lh The Bechtel Foundation Data Survey Program (spec. C-76) generated
f data that indicated the settlement of the diesel generator

foundations.was greater than anticipated. Nonconformance Report
No. 1482 was generated on August 21, 1978 to document the occur-
rence.

'

gf Due to the magnitude of the settlements observed, a soils boring
program was initiated.

b. Safety Implications

Large settle =ents can pose safety problems for the building.
#

These structures are monitored for settlement during construc-
,t p ? tion and operation as part of the foundation data survey program.
j24 0 - Unusual settlements of the structure would be detected beforeg

the diesel generators would be rendered inoperable due to
resulting distortions.

c. Activities in Progress

(1) Foundation Data Survey Program has been expanded to include
additional data locations and to increase the frequency of
monitoring these locations to a weekly basis rather than
the previous 60 day basis.

(2) A Boring program has been initiated to provide better
definition of the compacted fill conditions supporting.
the diesel generator building as well as other plant
structures, e.g., Class:1 tanks, transformer foundati'ons
and plant fill area. Soil samples have been recovered
for laboratory tests. Details of these tests are provided>

in later sections of this report.

d. Planned Activities for Future Work

Discussions with licensee representatives indicate the fol-
lowing planned activities'for future work relative to diesel
generator building foundations and other plant structures:

.

(1)- Extend bench eark monitors for settlement study.

(2) Install inclinometers tLb
49'

.
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.

('3) Preload diesel generator building and foundations; both
inside and around the building with 20 to 22 feet of sand
for approximately_5 to 7 months.

,

I:

j 'n .(4) Build retaining wall.to separate preload material froc
turbine building on the north' side.>

7

(5) Check calculation to see if turbine building can carry
effect of preload surcharge.

.
.

'

(6) Monitor condensate lines under diesel generator building.

(7) Monitor soil movement during preload.

(8) Provide freeze protection around diesel generator area
during winter.

(9) Monitor concrete cracks using stain gauges.

(10) Monitor pore water pressure in soil.

h (11) Cut loose the four electrical duch banks which 'run undergFs})
the building and project vertically becoming an integral,;

part of the structure.-

(12) Continue filling pond from elevation 622' to 627'.
~

(13) Identify item effected by the structure, i.e. plant safety,
operations and layout.

e. Other Activities to be Planned

(1) Possible' core borings _in cooling pond dike area to verify
integrity of. dikes.

,

(2) Continue visual _ inspection of dikes for movement.
,

f. Other Structures Being Monitored for Settlement

(1) Borated vnter storage tank foundations

(2) C.W. intake structure
(3) Emergency diesel fuel' oil tank |

(4) Service water valve pits
(5) Chlorination building

,

(6) -Radwaste building
(7) C oling towers

-
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2. Review of Preliminary Data Compiled thro _ ugh Seil Borings in Diesel
Generator Building Area

/-

A review of the preliminary report data compiled by Goldberg, Zoino,
# Dunnicliff and Associates, consultants in geotechnical engineering

was performed. This investigative soils work is being performed
in accordance with the specification for , technical services for
soils testing, C-79(Q), Rev. O, issued September 8, 1978. Tests
are performed in accordance with applicable quality assurance require-
ments included in the specification, in particular, test control,
control of measuring equipment, handling and storage of materials
and document control.

A total of 23 core borings to various elevations into and through
the compacted fill and into natural soil in and around the diesel

-

generator building have been performed. In addition,._ dutch cone
probes were taken to determine the bearing capacity of the in-place
soils. Soil samples were recovered from the borings in order to
perform a battery of soil tests which include: soils classifi-
cation, mechanical analysis, atterberg limits, natural moisture
contents, unit weights, compaction, unconfined conoressive_=*ra_ gth,
unconsolidated-undrained triaxial compre=sion tests, consolidation

tests and organic content determination.

Preliminary results of the investigative soils borings work indi-
cate the fill under the diesel generator building has variable
strength properties. For example:

Unconfined compressive strength tests range froe 163 PSF _a.

(boring DG 2, sample 5) to 5230 PSF (boring DG I) with tne
majority of results less than 2000 PSF.

b. Blow counts through the fill range from 3 to 6 blows per foot
(DG 2) to 2 to 40 blows per foot (DG 127', anc as much as 100
blows per foot in some areas.

Dutch cone probes to determine bearing capacities indicate~

c.

less than 5 kips per _ square f oot (KST) in probe Nos. 1, 2,
4,, 8, 10. ; "cF-is the design bearing capacity based on
discussion with the Bechtel design staff.

d. Penetrometer tests were performed in test pit No. 1 between
elevations 628' and 616' in the east bay of the diesel

generator building. Results indicate an unconfined compressive
strength average of 1.0 ton per square foot (TSF) with a range*

from 0 to 4.5 TSF.

-
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The final evaluation of the soils borings in the diesel generator
area is expected to be presented to Consuners Power Cocpany during

j
the week of November 6, 1978. This infor-=**^- 4- a'anned to be I

presented to the NRC sopg,lige thereaf t er.d

,

3. Review of FSAR Coc=itments Versus Site Implementing Procedures

The inspector found the following discreoanr4-- k-*uaan en--itments
in the FSAR and the requirements in anolicahia cite implementing
sgecifications. nrocadurae - ' dr:Liags:

a. FSAR Table 2.5-14 (Summary of Foundations Supporting Seismic
Category I and II Structures) identifies the supporting soil
material under the diesel generator building as being, "go,n-
trolled compacted cohesive coils." In addition, FSAR Table
2.5-9 (Minimum Compaction Criteria) identifies soil type and
function. Under " support of structures" the soil type is
identified as clay which is a cohesive soil.

However, construction detail drawings C-109 R2 and C-Il7 R6
identify the material in this area as '' zone 2" material. Zone
2 material is idhntified in FSAR Table 2.5-10'as " Random Fill,"

described as any material free of organic or other deleterious
material. In the field variety of material has been used
for the diesel generator building, e.g. sands, clay, silty _
sand, clayey sand and lean concretel~'A review of the records
indicate sands have been used between elevations 594'_to.60S',

areas of elevation 611' to 613' and areas between 616' and 628' .
Lean concrete was permitted to be used indiscriminately through-
out. This indicates the extent of the variability of the
material used under the diesel generator building foundation.

b. FSAR Table 2.5-21 (Summary of Compaction Requirements) iden-
tifies " random fill" to require a compaction effort of a

,

minimum of 4 passes with specified equipment. This requirement
- .of 4 passes was not an imposed criteria in Bechtel specifi-

cation C-210 R6 nor was it an inspection requirement of Bechtel
Quality Control Instruction for Backfill, C-1.02. In addition,

FSAR section 2.5.4.5.3 (fill) states, "the four passes were

required for each substitute roller."

Discussion with QC field personnel indicated that documentary
evidence was not available to determine that the required

number of passes were performed. However, it was commented.

that at times more than 4 passes were required in order to'

attain the minimum compaction.

2 -
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-c. ~FSAR Section 3.6.5.5 states, that " settle =en:s of shallow spread
footings founded on compacted fill are estimated to be on the

[ order of 1/2 inch or less." The ' site survey program has ider.-
/ tified settlements in the diesel generator foundation and

building to range from 0.55 inches to 2.30 inches and in excess
of 3.0 inches for the diesel generator pedestal, as of September

1978.

d. FSAR Figure 2.5-47 indicates the foundation of the diesel
generator building is at elevation 634'; however, design

,

drawing C-1001(Q) R5 indicates the spread footing and pedestal
are at elevation 628' and locally lowered to elevation 625'
in the sump areas. Since the ground water elevation will be'

r-ised to 627', a hydrostatic pressure will reduce the net
effective structure load on the foundation material. This
should be reflected in table accompanying FSAR figure 2.5-47.

4. Review of Specifications for Site Soils Activities

The inspector reviewed the following procedures and specifications
for installation and testing of site soil materials:

a. Bechtel Specification C-210, Revision 6, dated April 25, 1978,
Sections 12 and 13, Plant Area Backfill Requirements.

b. Bechtel Specification C-211, Revision 4, dated September 21,
1977, Structural Backfill. ..

c. Bechtel QC Instruction for Conpacted Backfill, C-1.02, Revision
I.

An apparent conflict was identified during review of the-specifi-
cations. Specification C-210, Section 13.7.1 requires _all cohesive
backfill in tha F --* aram to_be_compu ted tn not_less_than 9'5T~-

maximum density _== datermined by ASTM D-1557, Method D which requires
.

an effectivelem--*"e2dit of 56,000%1bs of energy per. cubic~ ~

foot of soil. However, Sectio'n li.T"(testing) of the specification
requires testing of materials placed in the plant area to be per-
formed in accordance with tests listed in Section 12.4. This
section, in particular Section 12.4.5.1 (cohesive soils), requires
lab maximum densities to be determined using ASTM D-1557, Method D
provided a compactive energy equal to 20,000 foot pounds per cubic
foot is applied (BechteL Modifi.ed_ Proctor Density). To date, the

Bechtel modified proctor density for determinidi maximum proctor
density versus optimum moisture content has been utilized, as com-

..

mitted to in FSAR Table 2.5-9. Furthermore, Bechtel Quality
Control Instruction C-1.02, Section 2.4 (testing) reference's the

.

%
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applicable inspection criteria, including both Sections 13.7 and 12.4*

'

; of specification C-210 which includes the discrepancy described above.

As a' result of this conflict, the actual in-place compaction would*
,

be less using the Bechtel modified proctor than using the standard
'

ASTM D-1557, Method D. This is due to the fact that the compactive
energy exerted using the Bechtel modified method is less than that
using the standard ASTM method (i.e. 20,ud0 ft-lbs versus 56,000
ft-lbs of energy).

During a review of the specifications, the inspector was informed
that Bechtel had contracted Dames and Moore to perform the original
site soils and baet4111 study, as documented in a report dated
March 15, 1969. On page 16 of this report the co=paction criteria
for support of structures is recommended to be 100% of the maximum
density using a compactive effort of 20,000 ft-lbs (similar to
Bechtel Modified Proctor Density). However, this 100% of maximum
der.aity using 20,000 ft-lbs of compactive effort corresponds to
95% compaction using the standard ASIM D-1557, Method D. As pre-
viously. described, specification C-210 did not incorporate the
Dames and Moore recommendation.

Furthermore, Dames and Moore report (page 15) states that, "all fill
and backfill materials should be placed at or near optimum moisture
content in nearly horizontal lifts approximately 6 to 8 inches in
loose thickness." This recommendation was not adopted by Becthel,

~

in that specification C-210, Section 12.5.3 permits an uncompacted
lift thickness of 12 inches.

A further review of specification C-210, Section 12.6 (moisture
control) indicates that zone 2 material, known as " random fill",
was permitted to have a moisture content tolerance of "not more
than 2 percentage points below optimum moisture and not more than

. . 2 percentage points above optimum moisture." A review of the
moisture-density curves for the material (random fill) placed in
the diesel generator area indicates steep, sloped moisture-density

,

curves, and therefore, a + 2% range for moisture control can
significantly effect the in-place density of the material used.

5. Review of NRC Question No. 362.2 on FSAR Section 2.5.4.5.1

This question concerns whether a natural sand layer near elevation
600', as identified in FSAR Figure 2.5-21, had been removed during-

i construction or if the sand tested out to be greater than 75%.

relative density. The licensee had not responded to this question
as of the date of this inspection.

;
~
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An internal Consumers Power Company memorandum from B. H. Feck to'

i- J. L. Corley indicates that a review of records had not yielded
'

any verification that the sands were removed or that tests were- -

/ performed to confirm the in-place density of the natural sands.
The current boring program will also be used as a data base for
confirming the in-place condition of the natural sand layer iden-
tified in FSAR Section 2.5.4.5.1. The licensee informed the
inspector that the results of this survey vill provide the basis

for-their answer to NRC Question No. 362.2.

6. Cracks in Concrete Structural Wall and Footing in the Diesel
Generator Building

The inspector observed the structural concrete _ ctack th=t has
developed in the east evearint v=11 and footing _of the diesel
[dnsratorbnTT7Tne- The crack was observed by representatives
of Be 6 Geotech and Consumers Power Company.

As of September 22, 1978, the settlement along the east side of t~ a
building, as measured by the survey data program, ranges from 0.55"
to 2.48", a differential settlement of 1 93 inches. The crack is
expected to hdVe been in' uced due to flexure caused by the diff er-d

ential settlement. Discussions with Bechtel design staff personnel
at the site indicate that the crack is being evaluated along with
the settlement survey and will continue to be monitored during
preload of the structure.

ACI 318-71 (Commentary) Section 10.6.4 limits flexural cracks to
0.013 inches (13 mils) when exposed to the outside elements. The
crack was observed to be larger than the ACI limit for flexure.
The licensee is committed to this standard in FSAR Section 3.8.6.2.

.

7. Observation of Soil Testing in Compacted Fill Areas

The inspector observed U.S. Testing Lab personnel performing the
following soil tests: .

a. Lab Test ASTM D-1557-66T, Moisture-Density Relations of Soils,
Method D, which determines the moisture-density relation by
compacting cohesive soil in a standard mold in 5 layers with
a 10 pound weight dropping 18 inches, 56 times in each layer.
The density per cubic foot is calculated for given moisture
conditions. This information yields a curve which indicates
the maximum lab density (proctor density) at an optimum.

moisture content. This value is then compared to the in-
place field dry density to yield the percent (%) compaction.

'
,

.
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b. Field Test ASTM D-1556-64, Density of Soils In-place by Sand
Cone Method, which determines the in-place field dry density
for the soil which is compared to the maximu= lab density,-

y determined as described above in paragraph (a) (proctor
density), to yield the i compaction.

The above tests were observed to be performed in accordance with the
applicable test standards.

8. Diesel Generator Building and Pedestal Foundation Details

The diesel generator building is founded on approximately 35 feet
of compacted fill with its foundation support provided by a 10 foot
wide, 2'-6" thick spread footing supporting the structure above.
The footing and walls are cast-in-place reinforced concrete. The
diesel generator pedestal is independent of the surrounding structure
and consists of a 6'-6" thick mass reinforced concrete pedestal to
support and distribute the load of the diesel generator.

Passing underneath the diesel generator building in the north-south
. direction are two condensate water lines (non-safety related) and
a series of four electrical duct banks (safety-related) that run
under the building and project vertically becoming an integral part
of the structure in each of the four diesel generator bays. Bechtel
design staff personnel indicated that the condensate lines and dudK*
banks have influenced the differential settlement in local areas
of the structure.

Of significance is that the original ground water level prior to
plant construction was approximately at elevation 601'. Subsequent
to construction of the cooling water pond, the ground water table
has risen to elevation 622', and it is planned to be raised to its
maximum elevation of 627'. This increased ground water level has
stabilized in the compacted fill beneath the diesel generator
building at elevation 622'. The licensee is evaluating the effects

,
of this increase in ground water level on the 35 feet of compactea ?
fill material in the plant fill area.

Exit Interview

The inspector met with site staff representatives (denoted in Persons
Contacted) at the conclusion of the inspection on October 27, 1978.
The inspector summarized the purpose and findings of the inspection.
The licensee acknowledged the findings reported herein.

.

In summary, the licensee has reported the deficiency and had initiated
~

an extensive soils testing investigation of the foundation materials.
The final results of these tests are scheduled to be complete by

~
.
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. . Nove=ber 6, 1975'and are to be presented to the NRC staff shortly there-

.
e- after. The deficiency reported in the 50.55(e) report vill be reviewed'

- af ter the proposed resolution to the settlement of the plant structures,
has|been established. Additionally, this r.atter has been referred to
IE Headquarters for evaluation.
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.L ^?m a_ son;DrtC FOUNDATIONS (A/I F30437H1)

Pursuant to 10 CFR 50.55(e), Consumers Power Company (CPC) notified
RIII on September 7, 1978 that the settlement of the Diesel Generator
Building foundations was greater than anticipated and, therefore,
a soils boring program was started to . determine the cause and extentof the problem. A copy of CPC's report is attached.

An inspection was conducted at the Midland site on October
! 24-27, 1978

to review this matter, and the results will be documented in Inspection
Report No. 50-329/78-12; 50-330/78-12. The following summarizes
the pertinent inspection findings:
1.

The excessive total and differential settlements of the Diesel
Generator building foundation and generator pedestals appear
to be the result of several contributing factors. These are:
variable properties of random fill material used to support the
structure, influence of condensate piping and electrical conduit

; - - TIf '"2' MMS.V%rM-hd.dsWf-$aW.r~ yIus.tsial.=1undar.ymm Hn=gf k'my == ---.' ~y wpachi01, , _ - . , ._ -

20 feet by filling the cooling water pond, and the design and
* 7

construction sequence of the generator pedestals and spread
footing foundations for the building.

2. The PSAR specifies " controlled, compacted cohesive soils" be
used as the supporting soils for the Diesel Generator Building,
portions of the Auxiliary Building, Borated Water Storage Tank
foundation, Diesel Fuel Oil Tank foundation, Radwaste Buildingand other structures. However, the supporting soil actually
need for these structures was random fill material (Zone 2).which is defined as any material free of humus, organic or other
deleterious material. The material includ'ed sand g ilts J yand lean concrete. A7

y
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[ R. D. Thornburg -2- November 1,1978
.

3. The applicable specifications, procedures and drawings contained
conflicting requirements, were at variance with PSAR requirements
and/or did not implement reconnendstions of the A-E's consultant-

(Dames' & Moore) in such areas as: percent compaction requirements,
lift thickness, required number of passes with specified
equipment and type of fill material.

4. Settlement of the structures listed in paragraph 2 above has
been observed, and it continues to be monitored along with that
of the Diesel Generator Building. The A-E categorizes the
settlement of these structures as not as severe as that of the
Mosel Generator Building at this time.

t 5. The A-E has contracted Goldberg, Zoino, Dunnicliff & Associates
(Consultant in Geotechnical Engineering) to perform laboratory

I tests on soil samples obtained during the soils boring program
including a series'of soils classification tests sod determination

|

! of engineering soils properties.
;

6. The final results of the A-E's investigative soils test program
and the A-E's recounnanded alternatives and actions concerning the
resolution of this problem are scheduled to be presented to CPC,

during the week of November 6,1978. CPC is desirous of making
a presentation concerning their plans on this natter to the
ERC approximately one week af ter the meeting with their A-E.

In our view, this deficiency has the potential for affecting the design
f

adequacy of several safety related structures at the Midland site. As
such, we believe that the responsibility for evaluation and resolution of;

this problem should be transferred to NRR since their evaluation of the

-|
application is in progress. Additionally, we believe that this

deficiency is relevant and material for Board notification pursuant to
E 1530 and, therefore, recommend that this matter be forwarded to NRR

;

for Board notification.t

1

If you have questions o:: cosaments, please contact us.
..

Y

w. s, g_L -'

pianasc.Ee,g,
. Director

i
'

Enclosure:
! Letter from CPC

dtd 9/29/78, ,
.

'

ec w/ encl:
'

J. G. Davis
-
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)#31{]'f stephen H. Howell
*y Senior Vice IW:ident,

General Offices: 1946 West Parnell Road, Jackson, Michigen 40201 o (617) 7884463

July 9, 1979

Howe 199-79

.

US Nuclear Regulatory Comission
Att Mr Harold R Denton
Office of Nuclear Reactor Regulation
Washington, DC 20555

MIELarO PRCJECT'-
DOCKET NO 50-329 AND 50-330 -
RESPOUSE TO 10 CFR 50.5h REQUEST CH PLAUT FIII -
F'LE 0h85.16 SERIAL 7260

Enclosed are ten (10) copies of Revision 2 to Consumers Power Company's
response of April 2k,1979 to your 10 CFR 50.5h(f) request regarding
plant fill dated L' arch 21, 1979.

Revision 2 includes the final response to Questions 17 and 20 (previously
identified as interim responses) . Revision 2 also introduces the plan to
use a per=anent devatering system in lieu of the chemical grouting of sands
to eli=inate the potential for liquefaction; the response to Question 12
has been updated to reflect this change. A "Su=ary of Revisions to the
10 CFR 50 5h(f) Responses" page identifies all changes included in Revision 2.

.

Consumers Power Company

.

Dated July 9,1979 by M k
Stephen Howell, Senior Vice President

Sworn and subscribed to before me on this 9th day of July 1979

6 2b d. L i a
!iotary Pu$1c, Jackson Coundy, Michigan

[gMy commission expires September 21,198
CC JGKeppler (v/4 att)

NEC, Pegion III
g

'344X1104/61< '
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SUMMARY OF REVISIONS
TO THE

10 CFR 50. 54 (f) RESPONSE
PREPARED ON -

JULY 9, 1979
.

The following regisions have been incorporated into the
responses previously submitted on April 24, 1979, and July
9, 1979:

1. Cover sheet: Added date of revisiton.

2. Preface: Added a new paragraph and second page to
describe the modification of several earlier responses
pursuant to grouting of sands.

,

)
3. . Completion status page: Revised to reflect completion :

of Questions 17 and 20. Also revised to indicate |
future revision of Questions 4 and 15 to remove reference
to grouting of sands..

4. Page 12-1: Added a new paragraph to describe the inclusion
of the dewatering system.

5. Table 12-1, Pages 1, 3, and 4: Revised the table to
include the dewatering system in lieu of grouting ,
treatment, and made other minor. corrections of previously
submitted material.

6. New attachment to Table 12-1: Added, for information, a
copy of FSAR Figure 2.5-47, Revision 18.

7. Question 17

a) Pages 17-1, 17-2, and 17-3 and Table 17-1: Revised as
necessary to complete the response.

b) New Table 17-2 and Figure 17-2: Added information to
complete the response.

c) Note: No change to Figure 17-1. ,

|

8. Question 20
''

a) Page 20-1: Revised as necessary to complete the
response.

b) New Page 20-2: Added page to complete the response.

.-

O

e

Revision 2
7/79,
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RESPONSES TO THE.
.

NRC 10 CFR 50. 54 (f) REQUEST

REGARDING. PLANT FILL

FOR

MIDLAND PLANT UNITS 1 and 2
,

CONSUMERS POWER COMPANY

DOCKET NUMBERS 50-329 AND 50-330

. .

Consisting of:

1. Preface

2. Completion Status of Each Response

3. Responses to the 22 Questions
s

.

Report Date: April 24, 1979.

Revision ~1: May 31, 1979
Revision 2: July 9, 1979 (2,

.
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PREFACE

Subsequent to the March 5, 1979, meeting at the NRC Region III
offices, additional soils investigation work has been per-
formed at the Midland jobsite to further evaluate the question-
able plant fill material. To date, about 45 additional.

borings have been performed. including some borings taken
through the base mat ' structural slabs to evaluate the fill
materials directly beneath several Seismic Category I buildings.
Locations of borings performed in 1978 and 1979, including
these recent borings, are shown in Figure 12-1 (attached to
the Question 12 response). In addition to the borings,
crack mapping and settlement monitoring of the diesel gen-
erator building and several other Seismic Category I structures
are currently underway.

These subsequent investigations have identified several
areas of questionable fill material. These areas are described
in Table 12-1. Table 12-1 also summarizes the planned
remedial actions for each area.

,

concurrent with the investigations described above, several
'. other significant activities have been performed and/or

completed since early March 1979. Preloading of the diesel
generator building with approximately 20 feet of granular.4

fill material has been completed. The roof slab of the
diesel generator building was poured last month, and the
construction of this building is now complete. The emer-
gency diesel fuel oil tanks have been filled with water, and
the settlements resulting from this load test have been

. recorded. Various pipes in the plant area have been pro-
filed. An extensive engineering review and analysis of,

these site investigations are currently being performed.
The following responses to the 22 questions transmitted in
Mr. H.R. Denton's March 21, 1979, letter to Consumers Power,

Company include input from the various investigations and,

| evaluations. Upon conclusion of these investigations, the
final safety analysis report (FSAR) requirements will be
reviewed and updated to reflect the results of these evalua-

.

'

tions.

I Please note that additional activities are required to
I complete several of the responses. An interim response,

including a scheduled completion date, has been included
where additional information is needed.

.

'

Since the initial submittal of this report in April 1979,
several responses have'been completed and review and reanalysis 2
continues. Based on further review, several earlier responses

,

e

Revision 2,

i 7/79
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have now been modified. To eliminate any liquefaction
potential of the sands, the use of a permanent dewatering
system in lieu of chemical grouting is now planned. This
solution was recommended by the soil consultants, Dr. R.B.Peck and Dr. A.J. Hendron, Jr. The response to Question 12
has been revised to incorporate areal dewatering as the 2

remedial measure fbr eliminating the liquefaction potential.
Responses to any remaining questions which refer to chemical
grouting will be reviewed and revised as required by August
1979 to eliminate conflicting remedial nethods.

.

e
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COMPLETION STATUS

.

Date to
Complete

*

Response Question
(If Applicable) Actions and/or RemarksQuestion Status 6

1 Complete Corrective actions are ,

'

currently in process.
,

2 Complete
3 Complete
4 Interim August 1979 Provide acceptance criteria..

Revise response pursuant to e

grouting of sands. I 2
5 Complete

.

6 Complete
7 Complete
8 Complete
9 Complete
10 Complete
11 Complete
12 Complete Complete response

submitted in Revision 1.
13 Complete
14 Interim August 1979 Provide analysis and

evaluation.
15 Interin December 1979 Provide evaluation.

August 1979 Revise response pursuant to .

grouting of sands.. [2
16 Complete
17 Complete Complete response submitted

in Revision 2. | ', -

18 Complete
19 Complete
20 -Complete Complete response submitted

in Revision 2. 2

21 Complete
22 Complete

.

4

O

I

Revision 2.
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Question 12

Document the condition of soils under all safetyill orrelated
structures and utilities founded on. plant area f
natural lacustrine deposits. Based on the results of in-
vestigations, compare the properties and performance of
existing foundation materials under all expected loading
conditions with those which would have been attained using
the criteria stated in the PSAR. If the foundation' materials
are found to be deficient, discuss measures that will be
taken to upgrade them to criteria stated in the PSAR.

Response

Soil conditions beneath safety-related structures and
utilities and planned remedial measures are summarized on
Table 12-1. The soil conditions described for each struc-
ture are based on the borings completed to date. Figure 12-
1 shows the boring locations. These borings were made from<

July 1978 to April 1979. One additional boring is planned
in the middle of the diesel oil fuel tanks area and three
more borings are planned in the auxiliary building control
tower area. Natural lacustrine deposits (sands) are addressed
in the response to Question 2. Remedial measures will not

; necessarily result in densifying the fill to the degree of
the PSAR compaction criteria, but support will be provided
for the structures and utilities that will meet the intent
of the PSAR in that settlement and structural response will
be acceptable.

Subsequent to the above response submitted in April 1979,
the boring program to document the condition of soils under
and/or adjacent to safety-related structures has been completed.
The soil conditions observed during this boring work are
summarized in Table 12-1. Boring logs for the borings listed
in Table 12-1 have been included into the FSAR, Appendix 2A
(Revision 21).

This table also summarizes the planned remedial measures to
correct any deficient foundation conditions. For a detailed
description of the planned corrective actions, refer to

'

Interim Report 6 to MCAR 24, which was issued in June 1979. '

General areal dewatering of the pcwer block area is planned
to eliminate the liquefaction potential of any sand backfill.
The dewatering system.will lower the piezometric level from 2

the present elevation of approximately 627 feet to approx-
imately elevation 600 feet.

.

( -
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TABLE 12-1'
,

*

SUMMARY OF SUPPORTING SOIL CONDITIONS AND PLANNED REMEDIAL MEASURES
FOR ALL SAFETY-RELATED STRUCTURES AND UTILITIES

.

Borings Performed
from 7-78

Structures to 5-79 Supporting Soil conditions Planned Benedial Measures,

.

A. Auxiliary
Buildingill

1. Control AX-6, 9, 18 Abdido dense to very dense sand backfill over- Pressure grouting of void |2 '

: tower dense glacial till with the exception of possible below concrgt6 mud mat as, '

local void under concrete mud mat elevation 590' needed. p
to 509' at boring AX-9. ,

2. Unit 1 AX-7, 15 Generally dense to very dense sand backfill with. Removal of unsuitable
.

electrical occasional layers of loose sand and soft clay. The material and replacement
o' ,

penetration backfill is underlain by dense glacial till. Concrete' by lean concrete to the -

area was also used as backfill. A layer of concrete extent required to ensure db
was encountered from elevations 583.5' to 500.1' structural integrity /'

[
| at boring AX-7. - .

I
i

; 3. Unit 2 AX-8, 19 Medium dense to dense sand backfill with occasional Corrective actions similar

j electrical medium stif f clay layers over dense glacial till, to the Unit 1 penetration'

I penetration with the exception of very loose to loose sand room will be used.
; area backfill pockets encountered between elevations
; - 596.5' to 600.5' at boring AX-19. Concrete was also,

'

used as backfill.'

*

4. Railroad AX-1, 2, 10 Medium to very dense sand backfill over dense Areal dewatering to
f

bayend)(gyrth
glacial till. Concrete was also used as backfill. eliminate liquefaction j

potentialI
'

2

| B. Feedwater
: Isolation
j Valve Pits -

I 1. Unit 1 AX-5,11 (adjacent) Loose to dense sand and modium stiff to very stiff Removal of unsuitab1d;

clay backfill with occasional soft songs over material and replacement
. dense glacial till. Concrete was also used as by lean concrete.
I backfill.
!

; 2. Unit 2 AX-4, 3, & 12 Loose to dense sand and medium stiff to very stiff Removal of unsuitable
. (adjacent) clay backfill with occasional soft zones over dense material and replacement
! glacial till.' Concrete was also used as backfill. by lean concrete.

A layer of concrete was encountered from elevations
i 585.2' to $75.5' at boring AX-4.

}
; -

i !

'
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Table 12-1 (continued) *
-

.

j Borings Performed,

from 7-78
Structures to 5-79 Supporting Soil Conditions Planned Remedial heasures

c. Emergency DG-1 through 6 Medium dense to very dense sand and soft to very
i diesel DF-4, 5,6,7 stiff silty clay backfill over very dense sand

fuoi oil Q-2*

lines SWL-1.

t<

d. Borated SWL-8, SA Very loose to medium dense sand and medium stiff to
water T-9, 10, 21 hard silty clay backfill over very dense sand
lines

2. None anEt}in detail'in
ipeted:! 2. Electrical

DiscussesDuct BanksI2)'

response to Question 13,

i a.~ Auxiliary Q-3 through 7, 10, Soft to very stiff silty clay and medium dense to Section 5a and Note 2.
8

buildi'ng 11, 12 very dense sand backfill over very dense sand -
to the SWL-3,
service SW-4, 7, 9
water pumpi

.structure

. b. Auxiliary AX-6, 9, 18 Medium to very dense sand backfill over concrete
building DG-19, 9, 14, and hard glacial till based on borings XX-6, AX-9,'

to the 13, 32, 28, 31, and AX-18 8 2I, ,
diesel 29,
generator
building

i c. Diesel CT-1, 5, 6, Medium dense to very dense sand and medium stiff to
i generator DF-4, 5, 7 very stiff silty clay backfill over very dense sand
i building DG-7, 27, 30
i to the Q-2

emergencys
'

! diesel
fuel oil
tanks
and the e .

survice
I water .

1 valve
j Pits

|| d. Auxiliary SWL-8,8A Very loose to medium dense sand and medium stiff
building T-9, 10, 21 to hard silty clay backfill over very dense sand
to the
borated

!
j water ,

! tanks

I

i

:
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Table 12-1 (continued)
.

- Borings Performed
' from 7-70 ~

Structures to S-79 Supportino soil Conditions Planned Remedial Measures
tac

3. None anticipated.3.ServiceWagp Refer to Question 13,
,

Valve Pits 3
.

Section Sc, and Note 3.
b'

i a. Unit 2 DG-7 Stiff to very stiff silty clay and medium dense sand
I pit backfill over hard glagial till- .

DG-27 Stiff to very stiff silty, sandy clay and medius'; b. Unit 1 ...

pit dense to denes sand backfill over dense silty sand. |.

.

) P. Retaining W-4, SW-13 Borings made adjacent to the structure indicate that None antielpated

i Wall Adja- supporting backfill below the foundation level' ,

cent to consists of stiff to very stiff clay. The backfill
Service is underlain by medium danse to very danse sand.
Watur Pump4

| Structuro .

i

G. Diesel DG-1 through 32 Very soft to very stiff clay with pockets and Surchargo for preconsolidation
a

i Generator layers of very loose to denso sand backfill over and arcal dowatering to eliminate
2

| Duilding medium denso to very dense sand. Concrote was also liquefaction potential of sand

; and Asso- used as backfill, backfill
' clated .

Utilities !

NOTES:
i . '(1) The auxiliary building is partially foundud on glacial till and partially supported on plant fill materials,

as described in the above tablo. Ilowever, for soveral arcas intended to be founded on glacial till, .

, *

; construction activitics necessitated local oxcavation of tho glacial till matorial (e.g., construction .

lopes for lower elevation excavations). Loan concruto backfill was usod locally as required.1

ihis condition may occur beneath the foundation slabs adjacont to Arca A (as shown on FSAR Figure 2.5-47),
including Arcas D, C, D, G, I, J, X, and L (as shown in the sano figuro) . (Reduced copy of FSAR Figuro 2.5-47 |2; - *

; as attached.) 3

ical duct banks are reinforced concreto olomonts onclosing PVC and rigid stool conduits thus -

1heelect(avoidforthecables.
'

{ (2)
g.roviding The following information gonoratod during construction is being used to,

} ovaluate tho adequacy of the Solsmic Catogory I electrical duct banks in the plant area fills

| (a) A construction inspection with a rigid foam rabbit prior to cablo pulling
(b) The cable pulling records

*
.,

1 In addition, at least one conduit in each duct bank will have a continuity check mado with a hard fiber
*composition rabbit prior to cable pulling. Existing spara conduits will be maintained as long as feasible'

} to allow future continuity checks. At present, one sparo exists for the electrical duct bank from tho
,

auxiliary building to the service water pump structure and one from the diosol gonorator building to the
emergency diesel fuel oil tanks. At present, only the electrical duct bank from the auxiliary building toi

;

i the service water structure has had cable pulled. However, the remaining conduits in that duct bank have
J i had the continuity check made with the solid rabbit. The information did not indicate that any section of

the duct bank had abnormalities or obstructions in common.
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Question 17

Identify and document the current condition of all seismic
' Category I piping ' founded in the plant area fill. Include.

all piping founded in the plant area fill whose failure
could adversely impact safety-related structures, foundations,
and/or equipment. Also, discuss how code-allowable conditions
will be assured throughout plant life. If any essential
piping has now or should later approach code-allowable
stress criteria or cannot be determined, what measures will
you take to alleviate these conditions?

'Response

- Sei==in ca+=anrv t niping founded in the plant area fill is
1Tsted in Table 17 D -"r q aluate the present condition of1
this piping, a representative arqup was selected for profiling,

wnich is described*1 d AqReducar penrila
b p=the response to Question 19.attleme q ,f the service

=

in A portion o -

water lines was chosen for the investigation of Seismic
category I pipe because it goes through much of the plant
fill area and it has a wide range of pipe sizes (8-inch to
36-inch diameter).. When two pipelines were parallel and in
the smne proximity, only one was profiled. The borated 2
wa ter lines are scheduled to be profiled by opticaI'means.
In a h''the' Seismic-Catugory .i. p'iping, som~e 6f.the,

'

non-Seismic Category I piping was also profiled by the
settlement-gage.

. The piping systems profiled in and around the diesel generator.
building are shown in Figure 19-1. The balance of the
profiled piping systems are shown in Figure 17-1, with the
profiles recorded shown in Figure 17-2. The design stresses
for these pipes are tabulated in Table 17-1, and the settlement
stresses are tabulated in Table 17-2.

.

Piping systems experience loads of both a primary and secondary
nature. Primary stresses are the direct, shear, or bending
stresses generated by the imposed loading which are necessary
to satisfy the laws of equilibrium of internal and external
forces and moments. Primary stresses are due to the internal .

pressure, dead weight, and the seismic inertial loads.
Secondary stresses are usually of a hending nature, and ,

'
arise because of the differential deflections of-the pipe
wall. Stresses due to thermal expansion and relative end |movements are of this' type. Secondary stresses are not usually 2
a source of direct failure in ductile materials upon single
load application. Even if they are above the yield strength,
- they merely affect local deformation, which results in a
redistribution of the stresses. Secondary stresses can be

>

a
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cyclic or noneyclic. The stresses caused by differential jsettlement are of a noneyclic nature. This type of stress
has an lasignificant effece upon'the strength and the strain '

capacity A the pipe. |

For example,.for a buried pipe which is 100 feet long and
10 inches in diameter, with a displacement of 12,irches at

i
j the centrar relative to the ends, the induced strairi from

secondary bending is as follows:

-(=D '

,

H '

, , ,

I
where:,<.

..

f. *
,

' h=bendingstrAir)
,

D = diameter of pipe = 10 inches
R. = radius of curvature

y -

R =L2 (assuming a constant radius of curvature)
Q. '

,

,

' '
where: z e,

,,

T L = ' length of p'ipeline inches) 2
. .

s. En = ' displacement at center (inches)

= I(12) (100)M = 15,000 inchesM R
'

' '
,

.
(8) (12) l

j .f, t -*'

,

therefo,re:,
.

,fJ f t-.
.

[% . (2) (15,000)' {~

1C '= 3.3 x 10-4 in/in/=
,

and the bending stress: .< y
, ,

$=k E
'

L

,,,,
=,(3.3 x l'0~45(3'0'x 10 ) .'10,000 psi6 i

, h,,

,
-

," If the'" yield stress was 30,000 psi, the displacement would..
|.* .have to ba 3 x 12 = 36: inches to approach yield stress.

Using tha'abcve example for a 36-inch diameter buried pipe,-
i th'e displaceme'nt at the center of the pipe run would have tc,

/ exceed 10 inchks to approach yield stress.'

,

ti

The#above discussion shows the minimal effect that differential
settlement will have on thejpipe stress. For ductile steel.
buried piping, it takes'very.large relative settlement to
;cause yield stresses and even larger settlement to cause .3 |

<.
,

' ',jt '
-

'
'/?. | !g, -

.g. .,

.y ,.

s '- 1
>.( 1 +

'

/

i '' ' '
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significant strains. Furthermore, the settlement st'resses
are in the longitudinal direction, whereas the critical
piping stres'ses from internal pressure are in the-hoop
direction. Therefore, the effect of one has very little
influence on the other. The ASME code recognizes this fact
and allows that the checking of settlement stress be separated
from the stresses,due to other loadings (Article NC-3652. 3,
Section III, Division 12 -

.

For Seismic Category I piping systems, the design was carried
out very conservatively as indicated in Table 17-1. Both
the primary stress due to internal pressure and dead weight
and secondary str' esses due to seismic displacement are low
compared to the code allowables. Table 17-2 indicates thatsettlement stresses range from 14 to 27 ksi, which is well
within the code allowable of at least 45 ksi. Based on the 2
above figures, there is no reason to believe that the stresses
in Seismic Category I piping systems will ever approach the
code allowables. With the inherent factor of safety in the
code, the failure of these piping systems is highly improbable.
The structural design of non-Seismic Category I piping.
systems is the same as Seismic Category I systems, except
for the requirement for seismic calculations and the governing
code (ANSI B31.1) . In Table 17-2, the settlement stresses
for some of the non-Seismic Category I piping are given. ;

The magnitude of these stresses are in the same range as ;those for Seismic Category I piping. Because the ANSI code-does not cover the settlement condition, the ASME code
allowables are used.

.

.

.

*

i

.

.
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TABLE 17-1 - * .

SEISMIC CATECOkV I PIPING ,.

Design Condition ''

'
Secondary mece-

' Primary Allowable Stross Allowable
Stress Valg (SSE, Shisar, Value .,

'

; Pipe (Wt (3) + Pressure) Sht"8 and Compression) Sall)
Line Profile (ksi) (kei) (ksi) (ksi) Remarks F-?,

Service water lines 1

26"/36*-0118C-15 2.8(4) 15.0 7.30 22.5 Parallel to 26*/36*-OHBC-16 P''

i 26"/36"-OHBC-16 Yes 2. 8 (4) 15.0 7.30 22.5
26"/36"-0HBC-19 Yes 2.8(4) 15.0 '7.30 22.5

. 26"/36"-OHBC-20 2.8(4) 15.0 7.30 22.5 Parallel to 26"/36"-0HBC-19 i'
'

26"-OHBC-53 2.8 15.0 7.27 22.5 Parallel to 26"/0HBC-55 .

; 26"-OllBC-54 Yes 2.8 15.0 7.27 22.5
26"-OHBC-55 Yes 2.8 15.0 7.27 22.5 i-

.
' 26"-OHBC-56 2.8 15.0 7.28 22.5 Parallel to 26"-0HBC-53 &.

10"-OHBC-27 Yes 1.8 15.0 7.23 22.5a '
l 10"-0118C-2 8 1.8 15.0 7.23- 22.5 Parallel to 10"-0HBC-27 '

'

!
~i 8"-lHBC-81 Yes 1.7 15.0 7.22 22.5 2.

8"-lHBC-82 1.7 15.0 7.22 22.5 Parallel to 8"-lHBC-81
' 8"-2ilBC-81 1.7 15.0 7.22 22.5 Parallel to 8"-2HBC-82

8"-2HBC-82 Yes 1.7 15.0 7.22 22.5.
I 8"-lHBC-310 1.7 15.0 7.22 22.5 Parallel to 8"-1HBC-311

8"-1HBC-311 Yes 1.7 15.0 7.22 22.5
8"-2HBC-310 1.7 15.0 7.22 22.5

I 8"-2HBC-311 1.77 15.0 7.22 22.5

Borated water lines
y -

j,

18 "-IIBC-1 Parallel to 18"-1HCB-2

Yes|5
18"-lHCB-2 t

518"-2HCB-1 Yes
'

18 "-211CB-2 Parallel to 18"-2HCB-1

| Emergency diesel fuel lines :-
,

! II/2"-lHBC-3
] 11/2"-lHBC-4 i

11/2"-2HBC-3i

ll/2"-2HBC-4
2"-lHBC-497a

j 2"-lHBC-498
*

! 2"-2HBC-497
2*-2tlBC-498,

.

4

! (1) Equation 10, ASMS Section III, Division 1, Subsection NC
(2) Equation 8, ASME Section III, Division 1, Subsection NCa

(3) Because the lines are continuously supported, the stresses from dead weight'are low. The assumed value is equal to I kei.4

(4) For the 26-inch diameter portion only.,

j (5) Profiled by optical means

Revision 2,
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TABLE 17-2 '
=

. SETTLEMENT STRESSES OP PROFILED SYSTEMS

HeSeismic Location Profile CodeCategory Shown in Shown in StressIII A110wableI2)
,

Line I Figure Figure (ksi) (ksi) - ,.;
[

Service water lines,

26"/36"-OHBC-16 Yes 17-1 17-2 14.0 52.5
. , -26"/36"-OHBC-19 Yes 17-1 17-2 27.0 52.526"-OHBC-54 Yes 17-1 & 19-1 17-2 & 19-1 22.0 52.5

i
26"-0HBC-55 Yes 17-1 6 19-1 17-2 s 19-1 27.0 52.5

s
'

10"-OHBC-27 Yes 21.9 4Ss08"-1HBC-81 Yes 19-1 19-1 17.7 45.08"-1HBC-82 Yes 19-1 19-1 11.5 45.0 2 !8"-1HBC-311 Yes 19-1 19-1 24.1 45.O26"-1JBD-2 No 19-1 19-1 23.0 47.1 t *26"-2JBD-1 No 19-1 19-1 16.1 47.1
| .

Condensate water line
! 20"-1HCD-169 No '17-1 & 19-1 17-2 & 19-1 22.0 47.7

(1) Analytical values generated from settlement gage data. Rounding in excess of the accuracy of the gage was necessaryin several zones. These zones will be subjected to further investigation.
(2) Equation 104, ASME Section III, Division 1, Subsection NC

*

a .

f'
.-

s
'

t.

,

'

.

t

.

Revision 2
7/79

. . . . , . , . _ . . . . . -- ' ', . .



:- t- o i
,

. t - , e ' o i n 4
..

t g i.
'

.
i

. -

[ I.8 !l
- c.

=
.

.. e

j.! ; ; g= ! a

-; 't ii i| !!e
!,|| .

<-
.

i i n o !!;i
-

|h'' .I i. : $ '!! s
.

i'
. -

J:' c !! ? | E*I-.-

3, I;| d e. g
. || 1'[

4

4:13 ,'e
' p .- ... . .,' -

.. - ea-

|,' !s..-).i' !, a! t-!N) 'e-

Ig. ; i
g =a i: .

) i .I gi .d .!
-

|i nil (|-.3 = 1 !
I --

g

- :| p} 4
= t-

:

_ || -.N . , .
;

: l' '"- .: g
s ..:: 2 .

g| .*p. .-
#'

d 4 e

l I tt : '

|
1| |

-

,!-
-I

-

' I . E. . ;; e
.I la

-
.

,! I
i,. s 3 -.

- ..,
,

: . r, .,5, e
.

-

*I.

.! ' .|}|
*I

- t' lb 4*;
3

E
- I f5 I I

i: |t
.< g4 is* , ,

I. I }
-

*4' *'
t

[ ]'. .f g 'k j ;'
** '

-.
'

t ; :- =1 t ,.
-

,

'I f* I ba .) !
'

t'
[ ,

,! !) 6s- -r i h it,

)<* !
,.: ,-

! '!; 't t ri ; ! .I .4e re 1
-- .. ~

- ; -
.

i .. , Cq . . - - - ^g*

t
. .kI)

'.(,3 j
l ,-

,
,I. | |: ,- , ,,

,- .

!! I i ?
i'

W | .. t

! I'
'|

3| . ~i U j E* d.,
'

i kr i
. * I. hd t

e
g

4 : I 4 $4 .l ~s
ga), *

- .< * e. : r.-
.,

g I g

y g a.- , a. ., ;5 .;* .s ..
-

1 a .t y,
|as- t-

- | ! g|,.
-

g .

,9 ; .

'
t-

c i, *

|[ & ! N 4 | | r
- - -- - r, . ;., .,

(Li l, I. *

|*

*Y' s,
- :: e. 4 I f n. ,

I t-

i

- .. .- t ,t

; 4- i t = s- fe ;

L;I
I ti i : I t 6 it 't II. i

L 3e it ' i< .' I !! I 'I: t tc -

-.$ ) t -

<

.

i I!{ |3 s(k. t ;, ;

*
-.> -- , . * 'I

,

I *' < g
4.

.

e. 3 *l
, .

'

, i i
-.

I. .

2 { j8;
.

' - ' .

8

= t (j ; I t
't . .

,1. ., -

*- s l' r := !* 7 + ;! -
,

' 4

|;
i?

# 8 1 4 .;: :. ,t *
- + ,

l['
i i : ; (* ,

1 i .j L 5

1
I .I:; '. _|-i .,

t :: ;. :n' - .

! s1
t. ;.

r-
i e- g;: ,

$ I f|I .
: '

E: l j it t |-.

.!*"' .i: ' . , j .
' '

| t *I |*: i: .: '
!5 I 'L i[| *'-t ,a

|j ..,

-

:: I il .t ( ,,i #2: -| e
.(r; - -! ; r;

~ ,s ,

.ij ei ; g 3
-' - '

II . .e

I I I $. ". I I I b: : ] ! I t t. : e c . -
.

t =. . . . -;. ; ..

e e
' :

t
&

&
8""*-* mes.es ems .. . . , ,,,,,,,,,,,,,,,,,,,,,q

L



, _
- - - -

|
"*

. u . .

.

' Question 20

Provide assurance that the stress levels of all components
(e.g., pumps, valves, vessels, supports) associated with-

seismic Category I piping systems that ha.ve been or will be
exposed to increased settlement will be within their code-
allowable stress Limits. Also, provide assurance that
deformations of active pumps.and valves installed in such
systems will be kept within limits for which component
operability has been established.

- Response

! The analysis of Seismic Category I piping systems which have
- been or are expected to be affected by settlement will
encompass the total extent of the settlement effect on the
piping. Affected pump and vessel nozzle loadings will be
analytically checked to verify that they ars within specified
or vendor-accepted limits. If necessary, flanged joints may
be disassembled and the nature of the resulting separation
may be used to evaluate the loads transmitted by the joint.

Equipment supports are normally designed to accept the
,

allowable piping reaction loads, and therefore will be
unaffected by settlement as long as the nozzle allowables
are not exceeded.

For piping systems which have been subjected to loads
induced by settlement, piping support loads will be verified
by analysis to be in accordance with the design loads. The

'_ maximum differential settlement will be used to verify that
pipe support loads will not become excessive, or alternately,
to establish a requirement for future support adjustment.

- The valves are generally stronger than the piping in which
they are welded. - Because the pipe (not the valve) governs
the piping design, the valve deformations, if any, will be
. insignificant.

The status and.the results of the review and analysis work
described above are as follows.;. ,

Field inspection, drawing review, and stress analysis of the
Seismic Category I service water piping, borated water

2piping, and the emergency diesel fuel lines indicate that
the stress levels of all components are and will be within
the. code allowables.

' As of June 27, 1979, the, service water piping was not connected
to the strainers and the pumps. If the predicted settlement

1-

-
.

3

20-1 Revision 2
! - .

7/79
.
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for the plant life indicates nozzle loads exceeding allowables,
steps will be taken by adding restraints and/or other design
changes to meet the design requirements. The piping is now
on temporary supports, so the adfustments can be made to the :
permanent supports if required. In summary, no active !

components will be affected by the differential settlement.
_

The borated water piping has no active pumps or valves
in the first 100 lineal feet of the pipe run from the wall
penetrations. The active components are sufficiently removed
such that differential settlement has no effect upon their 2
integrity. The piping has temporary and unshimmed permanent
supports with a sufficient margin for adjustments.

The emergency diesel fuel lines are 2 inches and smaller in
diameter. These lines have sufficient flexibility to withstand
the differential settlement without exceeding the code
allowable stresses.

At this time, there are no active components buried within
the diesel generator building.

.

.
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20-2 Revision 2
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Power / 8'''''"""***"
Company Mce President

General offices: 1948 West Pernell190ed Jackson, MictWeen 49201 * Area Code 517 7884453

September 29, 1978
Hove-183-78

'
-

3 $ ,q
o ,pMr J G Keppler, Regional Director

- Q t.7Office of Inspection and Enforcement
Region III [ _:i 39w

G _ :- P2
799 Roosevelt Road ,

Sg},Ei ,$
US Nuclear Regulatory Commission

g
Glen Ellyn, IL 60137 !? E =5

-

.g ."." ""'S
. *

NC roMIDIAND NUCLEAR PLANT -
' --

UNIT NO 1, DOCE NO 50-329
UNIT NO 2, DOCKET NO 50-330
SEITLEMEIE OF DIESEL GENERATOR FOUNDATIONS AND BUILDING

In accordance with the requirements of 10 CFR 50 55(e), this letter
constitutes an interim report on the status of the: settlement of the
diesel generator foundations and building.

A description of the conditions relative' to the settlements and the
investigative actions planned are documented in the enclosures to
this letter.

Another report, either interin or final, vill be sent on or before
November 17, 1978. ,

f
|

' ,

WS
:

|

|

Enclosures: 1) quality Assurance Program, Management Corrective Action
| Report, MCAR-1, Report 24, dated September 7, 1978.

2) Letter, P A Martiner. to G S Keeley, BLC-6578, MCAR-24,
i

|
Interim Report fl, dated 9/22/78, with attached report.

CC: Director, Office of Inspection & Enforcement
|

Att: Mr John G Davis, Acting Director, USNRC (15)

Director, Office of Management

|
Information and Program Control, USHRC (1)

~
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Encionure 1

|'

QUALITY ASSURANCE PROGRAM
I

MANAGEMENT CORRECTIVE ACTION REPORT
I

MCAR 1

LREPOR,T NO.-

JOS NO. 7770 0 NO. 1 An DATE o/7/7R |

8 ' DESCRIPTION (including references): i

The Bechtel " Foundation Data Survey Program" has indicated that the settlement
,

' cf the Diesel Generator Building has been greater than expected. This has been
documented in NCR-1482 dated (8/21/78). A preliminary evaluation of soil boring
data from an investigation being conducted by Project Engineering indicated that the
magnitude of the investigative tests and analysis of test results ==kas this item

' ~ reportable under 10CFR50.55 e, 1, iii.

..

RECOMMENDED ACTION (Optional)*

1. Determine the amount of settlement of the Diesel Generator Building (DGB)
and increase the frequency of foundation survey =aasurements to find if the
settlement is or will be 2xcessive.

2. Determine the cause of the settlement.
3.- If the settlement is or will be' excessive, determine what actions are

required to correct the condition and preclude recurrence.
.

.

REFERRED TO I ENGINEERING OcoasTauctio= 0o^=^~^ceasar O
' WT W,. . Drafaharh O/7/7R..

ISSUED BY
0*''Proi.ca oA En,a.or- - -

TIFIED CLIENT Y/ 7/ '7R''
f| Il REPOHTA8LE OlSCREPANCY

t / on<e
' I YES M 7/-NO
8 P, ProJct M.aas.r yte /// I

V
Ill CAUSE

.

CORRECTIVE ACTION TAKEN

. W *; / 7.:- r

!y,cwu.ci;/[g..m
..

:
.

W M
SEP 8 1978

QEUiY iME!.0E.

-
-

AUTHORIZED BY
one

! c'ermourio e, y,3, 9g,y,gg,
,

% ==t " *a*** FORMAL REPORT TO r LIENT
S.I. Heislee ne secuen n Apen.. o,,,g,i|*a,=4-i-

,
Pr.e.st Eng.a. L.A. Dreisbach .

Y[P/e$.#**SiYI,. J. Amaral (Gaithersburg) CORRECTIVE ACTION IMPLEMENTED'
.

*T;%,*,M"TiO u,. J.E. Bashora (Norwalk)"

E" a'7'*""** VERIFIED BY
e aa s, - o.ow.-

SYaToi .

,- ~-~--,n,,n- w-- , , , ,,-,-a-,-e - - - - - rn,~w,,- ----,---.-,,--,,w,,wr-.we,,,.m,,_nn- .nw., ,-wev--...,,.,ww-,n,m
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J ''s Bechtel P'ower Corporation
777 East Eisenhower Parkway e

Ann Arbor. Michigan

meneems P.O. Box 1000. AnttArbor. Michsan 48106
*

-

.

..
..

'

September 22, 1978
. .

!
.

BLC-6578 -
.

. .
,

Mr. G. S. Keeley
Project Manager
CONSUMERS POWER COMPANT
1945 West Parnall Road.

Jackson,_ Michigan 49201 -

.

,

Midland Units 1 and 2
Consumers Power Company
Bechtel Job 7220
MCAR'24 INTERIM REPORT 1
Files 2417/2801..

Dear Mr. Keeley:

Attached is Interim Report 1 addressing the Deisel Generator Building
Settlement as described in MCAR 24 (issued September 7,1978).

As agreed with W. R. Bird on September 21, 1978, the. next report WJ.1
be issued November 3, 2.978.

*

Very truly yours,
-

.

.

.
Project Manager

.

cc: Mr. R. C. Baur an
'

*

Mr. W. R. Bird.

Mr. J. L. Corley -

Mr. B..W. Marguglio
_ _

*-
.

Attachment (5 pages).

SEP25197g
' *

-
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Bechtel Associates Professional Corporation'

.

*

Attac%=nt to ELC-6574
.

.
.

- .

.

. .

- .

,

*;

.$UBJECT: MCAR #24 (Issued 9/7/78) .

Settlement of the diesel generator foundations and building
,

,

INTERIM REPORT # 1
'

.
.

September 22, 1978DATE: *
.

'
'

PROJECT: Consumers Power Company
.

.

Midland Plane Units 1 & 2 .

Bechtel Job 7220*

.

Introduction

This report summariies the project's actions relating to the settlement
,

of the diesel generator foundations and building as described in MCAR
#24 and NCR 1442.-

The fill material in,this area was placed between 1975 and 1977.*

Construction was started on the diesel generator building in mid-1977.
The diesel generator building settlements were noticed to exceed anticipated

.

values in July 1978. The diesel generator building construction was~

placed on hold on August 23, 1978. A diesel generator building soil
.

*

boring program ,was started on August 25, 1978.* Based on preliminary
soil boring data evaluation, MCAR #24 was issued.

,

I The actions requested by MCAR #24 are being perf' rmed 'as follows: .~

o

1

1) The Foundation Data Survey Program, Specification 7220-C-76, has
been expanded by increasing the number of data locations and the

|

frequency of measurements.

2) The cause,of the rettlement and the corrective actions required to
preclude the recurrence of this condition will be addressed after
the testing and monitoring programs have been evaluated. ,

3) The options availa'ble to resolve the existing settlement conditions'

will be discussed in the Corrective Actions section.
.

>
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'2 Bechtel Associates Professional Corporation i

|MCAR # 24 INTERIM REPORT 1
Page 2

i September 22, 1978 i

1

i Attachment to BLC-6578
.

1i -

p- .

'

.

. .
' ..

,i

Deficiency
'

:. .

The Bechtel' Foundation Data Survey Program (Specification 7220-C-76)
generated data that indicated the settlement'of the diesel generator,

foundations and building- was greater than anticipated. Nonconformance

! Report 1482 was generated on August 21,.1978, describing the settlements.
'

The general foundation and building settlements, as of September 19,
1978, are shown on. Figure 1 (attached).

.

. ;Due to the magnitude of the settlements observed, a soils boring program
was started. Based on the borings c'ompleted to data. the fill under the
building has variable strength properties rangina frosi good to poor 7'

Further clarification of the~ fill deficiency will be made when the soili '
' . test results have been completed and evaluated. ,

An independent soils consultant has been retained to help in the data
2! ~-evaluation and feasibility of the corrective actions.

1
~

Safety' Implications

Large settlements can pose possible safety problems for buildings. A
preliminary evaluation of soil boring data from the investigation being

i-

[
conducted indicates that the magnitude of the investigative tests and

; analysis of test results makes this item reportable under 10 CFR 50.55 e,
1, iii. .

.

.

These structures are monitored for settlement as part of the foundation
data survey program. Hence, any unusual settlement of the structure
would be detected before the diesel generators would be rendered ineperable
due to the. resulting distortions. ,

. .

'

Activities in Progress
,

I
*

* Several activities are in progress to generate information needed to
evpluate the , feasibility of possible corrective actions. The activities

-are:

1) The Foundation Data Survey Program has been expanded to. include
additional settlement data locations as well as monitoring these

\. data locations.mo're-frequently. Building time rate of settleme se
curves are being developed based on this datum for a better under-'N
standing of the problem.

*
,

.

.
.
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Bechtel Associstes Professional Corporationz
. NCAR #24 DrrERIM REPORT 1

Page 3
September 22, 1978

- Attachment to BLC-6578 *

,

.

*

..

.

. .- e,

i.
.

. .

2) A boring program has been initiated to provide better definition of
the fill conditions under the building and to obtain soil samples-

,

fr>r laboratory tests:. Dutch cone penetration tests are also being
'performed under the building area to better define the variable ,

5()s:,/
strength properties of the fill material. i

~ j
3) Laboratory tests being performed are:

t|,.
.

a. Shear strength tests to determine fill characteristic for ({#'

bearing capacity evaluation'*

- .

b. Consolidation tests to predict building settlement for the
present fill material

,

. .

c. Soil classifications

d. Mineralogy tests to evaluate the swelling potential of the
fill material

.

; .

. . .

$

This portion of the Bechtel Report is deleted
because it contains a premature discussion of
Possible corrective action options. Specific
options will be included in subsequent reports
fo11cwing a complete evaluation of soil conditions.

;

I

.

.

.
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Detailed descriptions of the selected options vill be presented in
-

subsequent reports.

.

2 MU.

-

Submitted by:-
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4

[g '' *g NUCLEAR REGULATORY COMMISSION jo gf ; /
'** O REGloN ||| j.- y .\"I

i 799 ROOSEVELT RoAo J+ -

. , , , , fs QLEN E LLYN,ILUNois 6007 I

.....
April 3, 1979

.

MEMORANDUM FOR: Harold D. Thornburg, Director, Division of Reactor
Construction Inspection, IE

FROM: James G. Keppler, Director
. -

'

SUBJECT: ENFORCEMENT ACTION RE: MIDLAND DIESEL GENERATOR
BUILDING AND PLANT FILL AREA

.

As you are aware, we have sent to Consumers Power Company a report on
our two meetings held with them and a report of the investigation into
the causes of the diesel generator building settlement. In my memor--

anaum to you dated March 12, 1979, I summarized our findings and our
concerns resu.lting from this investigation. .

In view of NRR's involvement in the technical issues in this case, and
-the need for a deter =ination as to the materiality of FSAR statements
we consider to be false, we are not in a position at this time to
recommend specific enforcement action which should be taken.

Attached to this memorandum are the specific FSAR statements and the
basis for our conclusion that they are false. Also attached are copies
of our letter dated March 22, 1979, which transmitted.the Investigation

,

report to the licensee and a draft Notice of Violation setting forth
the items of noncampliance based on the investigation' findings. The
draf t Notice of Violation includes all of the FSAR discrepancies .

described in Attachment 1 as examples of noncompliance i.rith Criterion
III of 10 CFR 50, Appendix B. If it is determined that any of these

matters constitute material false statements, we assume they would
then be treated separately, and removed as examples of noncompliance
with this criteria.

.
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2- April 3, 1979Harold D..Thornburg -

. .

We request that the items of noncompliance be given technical and legal
review and that a determination be made of the materiality of FSAR dis-
crepancies so that upon resolution of the technical issues, we vill be
in a position to move more promptly toward taking enforce =ent action.

h m.;.. E /)' h b --'
es G. Keppler

Director

Attachmsnts:
1. FSAR False Statements

. 2. Draft Kotice of Violation
3. Ltr dtd 3/22/79, with

Investigation Report
.

cc w/ attachments:
D. Thompson, IE .
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Midland FSAR Statements
. .

1. . Statement-

Section.2.5.4.5.3, Fill, states: "All fill and backfill were placed

according-to Table 2.5-9."

Table 2.5-9, Minimum Conpac' tion Criteria, contains the following:

Compacticn Criteria(y)

" Function. Designation Type. Degree ASIM Designation

.

Support of Clay 95% ASTMD155{5j6T
structures (modified)

(1)For zone designation see Table 2.5-10.
(2)The method was modified to get 20,000 foot-pounds of compactive

energy per cubic foot of soil."*

-Section 2.5.4.10.1, Bearing _ Capacity, states: " Table 2. 5-14 shows
'the contact stress beneath footings subject to static and static
plus dynamic loadings, the foundation elevation, and the type of
supporting medium for various plant structures." -

.

,

Table 2.5-14,' Summary of Contact Stresses and Ultimate Bearing
' Capacity for_ Mat Foundations Supporting Seismic Category I and
L II Structures, contains, in part; the following:

~

" Unit Supporting Soils

" ~

Diesel Generator' Controlled compacted-

Building cohesive fill.

Finding .

Construction Drawing C-45, Class I fill material areas, specifies
L the foundation naterial' for Class I structures to be Zone 2 caterial

which is identified in FSAR: Table 2.5-10, Gradation Rang'es for Fill
Material, as Random Fill and 'is described as "Any material free of*

humus, organic or other deleterious material." It was ascertained
.

~ that materials other than " clay" or " controlled compacted cohesive
i

fill" were used for support of structures.'

. .

Attachment 1
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Midland FSAR Statements- -2-

. .

,

2. Statement

'. Se'ction 2.5.4.10.3.1, Plant Layout and Loads, states: "The building
loads superimposed by the structures on. undisturbed soil or compacted-

fill are given in the soil pressure plan, Figure 2.5-47."'
,

Figure 2.5-47, Soil Pressure Diagram Category I and II Structures,.
shows the superimposed load density for the Diesel Generator
Building to be '4.0 KSF (4000 lbs. per sq. f t.) .

Finding'

It was ascertained through a review of the settlement calculations
' *

and an interview of the. individual who perfor ed those calculations

-that 3.0 KSF was used.-

C

3. Statement-

Section 2.5.4.10.3.3, Soil Parameters, states: "The soil com ' .-

pressibility parameters used in the settlement calculation are
presented together with soil profile in Table 2.5-16."

Table 2.5-16, Idealized Soil. Profile and Parameters for Elastic*

Half-space Settlement and.Seave Analysis, contains the following:

- Avergy
Elevation c'#

'

Idealized Interval Thickness 1+e
Layer Soil Type (ft) (fc)-

A Fill (CL) 634-609 25 - 0.003

B Fill (CL) 609-603 6 0.003

NOTE: Final groundwater table is taken at elevation 627.

(1) Values were estimated from the mathematical relationship between
Young's. Modulus and Compression and rebound indexes and averaged,

with those obtained from consolidation tests. Young's Modulus
was estimated from empirical relationship with shear strength.

. .

7
i

.

2 O

e-

t

4

y, . - , - -,,----..,w----.-.- rte-e--+ - - = - - - - '---ww v - -w -'i-----e ------a-wr+-*---*ww-w,-w,'v%e~-wr,e+= -w rv-e-- *w+w-- mww----evet v



.- . . . . .

~~
=. . j

..

,
' *

. .
,

,

Midland FSAR Statement -3-

. .
<

Finding
,

It was ascertained through a review of the statement calculations
for 'the Diesel Generator Building and an interview with the indi-

;vidual who performed these calculations that an index of cocpress-
ibility of 0.001 not 0.003, was used for the elevation interval
603-634.

l-
~ '

4. -Statement

Section 2.5.4.10.3.5, Analysis, states: "For settlenent conpu-
' tations, a total of 41 settlement points are established on a grid -

- - and at. selected structure locations aa shown in Figure 2.5-48.
. To account for possible time-dependent relationship, the. .- .

: estimated total settlements at each of the 41 points were obtained
respectively by adding 25% of the calculated settlement values of
loading Case i to' the calculated ultimate settlecent values of
-loading Case B. These values are presented in Figure 2.5-48."

Section 3.8.4.1.2, Diesel Generator Building, states: "The walls
are supported by continuous footings with bases at elevation
628'-0". Each diesel generator rests on a 6'-6" thick reinforged'
concrete pedestal which is not structurally connected to the2-

building' foundation ~for purposes of vibration isolation;"'

Finding

It was ascertained through a review of the settlement calculationsi

for the Diesel Generator Building and an interview with- the indi-
.vidual who performed these calculdtions that the data in Figure
2.5-48 regarding the Diesel Generator Building are based on
calculations performed on the erroneous assumption that .the
Diesel Generator Building was constructed on a mat foundation.

E 5. Statement
l'
I- Section-3.8.5.5, Structural Acceptance Criteria,. states.: " Settle-

ments of shallow spread footings founded on compacted fills are
.

estimated to be on the order of 1/2 inch or less. ' These settle-
L ments are essentially elastic and occur as the loads are applied."

.

h

>

.

L .

-

-
.

- .
,

# y . . . , . ,--,...-,_,,,--r, , , . - . -e-,~,y , - -.'-me ry-,m-r.-.-.m-~~-,#_- - . - - , . - . . , . - - , ,



-
. . .- .

.

,
- --

.
,,

4-!!idland FSAR Statement -

. .

Finding

It was ascertained through an interview with the individual who
wrote this section of the FSAR that the above statement was taken
from the Dames and lioore report submitted as part of the PSAR.'

He-assumed the statement was valid for inclusion in the FS.'Jt. He

said there was no other _ basis to support the statement.

(NOTE: ,In this regard the licensee has subsequently stated this
statement ". .:is not applicable _to the as-built configurations.

and conditions of the diesel generator building and has been elim-*

,

inated from the FSAR in Revision 18.")

.
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Appendix A

,

,

NOTICE OF VIOLATION
.

Consumers Power Docket No. 50-329
Company._ Docket No. 50-330

Based on the results of an NRC investigation conducted on

December 11-13, 18-20, 1978, and January 4-5, 9-11, 22-25, 1979, it

, - appears. that certain of your activities were not conducted in full

compliance with NRC requirements as noted below. These items are

infractions.

.

1. .. 10 CFR 50, Appendix B, Criterion III requires, in part, that .

measures shall be established and executed to assure that regula-

tory requirements and the design basis as specified in the license,

application for structures are correctly translated into specifi-

cations, drawings, procedures and instructions. Also, it provides

that measures shall be established for the identification and
,

control of design interfaces and for coordinates among partici-

pating design organizations.

CPCo Topical- Report CPC-1-A policy No. 3, Section 3.4 states, in

part, "the assigned lead design group or organization (i.e., the

NSSS supplier, A&E, supplier or CPCo) assure that designs and

' materials are suitable and that they comply with design criteria

and regulatory requirements."

. .
~

Attachment 2
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CPCo is c'o==itted to ANSI N45.2 (1971), Section 4.1, which states,

'in part, " measures shall be established and docu:ented te assure that

the applicable specified design requirements, such as a design basis,

are correctly translated into specifi-regulatory requirements . . .

cations, drawings, procedures, or instructions."

Contrary to the above, measures did not assure that design basis were

included in drawings and specifications nor did they preride fer*

the identification and control of design interfaces. As a result,

several inconsistencies were identified in the license application

'

and in other design basis documents. Specific examples are set'

forth below:

.

Construction Drawing C-45 (Class I fill material areas)'a.

specifies the foundation material for Class I structures to
.

be Zone 2 material, defined as any caterial free of hu=us,

organic or other deleterious. material with no restrictions or
,

gradation while FSAR Tables 2.5-9 and 2.5-14, indicate the

foundation material for support of Class I structures to be

controlled compacted. cohesive (clay) material.

.

9

S

.

.

- _ ___ ,- - . . . , , , . . - .r.. . . , . - . ,. ,~



-
. . .

*

. .

Appendix A ' -2-
.

b. The FSAR is internally inconsistent in that FSAR Figure 2.5-48

indicates settlement of the Diesel Generator Building to be*

on the order of 3" while FSAR Section 3.8.5.5 (structural

acceptance criteria) indicates settlements on shallow spread
,

footings founded on compacted fill to be on the order of 1/2"

or less. The Diesel Generator Building is supported by a
,

continuous shallow spread footing.
.

The' design settlement calculations for the diesel generator- c.
4

and borated water storage tanks were perforned on the assumption

' of uniform mat foundations while these foundations were
.

designed and constructed as spread footing foundations.
.,

d. The settlement calculations for the Diesel Generator Building

indicate a load intensity of,3000 PSF while the FSAR, Figure
,

2.5-47, shows a load intensity oi 4000 PSF, as actually

constructed.

The settlement calculati~ons for the diesel generator buildinge.

were based on an index of compressibility of the plant fill

between elevations 603 and 634 of 0.001. These settlenent

.
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t values vere shown in FSAR Figure 2.5-48. However, FSAR,

Table 2.5-16, indicates an index of'co:pressibility of the-

, _

same plant fill to be 0.003.>

' - f. PSAR,' Amendment 3, indicated that if filling and backfilling

operations are discontinued during periods of cold weather,

'all' frozen soil would be removed or recompacted prior to the
-

. , .

. .

resumption of operations. Bechtel. specification C-210 does

not'specifically include iustruction's for removal of frozen /. .

thawed compacted material upon resumption of work.after vinter
.

periods.
, .

^

1 1
,

~

' .g. PSAR ~ Amendment 3 indicates' that cohesionless soil (sand) would

be compacted to 85% relative density' according to ASTM D-2049.~

'

. However,~Bechtel specification C-210, Section 13.7.2 required

~

cohesionless soi1 to be compacted to not less than 80%

.
'

relative density.-

.

m

I 2. 10 CFR'50, Appendix B,-Criterion V requires, in part,' that activities
'

affecting quality shall be prescribed and . accomplished .in accordance;

' with documented instructions, procedures or drawings.
. -

CPCo. Topical Report CPC-1-A Policy No. 5, Section 1.0 states, in

part, that, " Instructions for controlling and performing activities

affecting quality of equipment or operation during design, construction-

and operations phase of the nuclear power plant such as' procurement,.
.

e

<

.

O

e

e



-. - . ~ .

. . -
.

:
,

.

3-Appendix A -

' '
'

manufacturing, construction, installation, inspection, testing

. . are documented in instruction, procedures, s#heificationsa.

.. .. . thesel documents provide qualitative and quant $ hive acceptance

criteria for _ determining important activities have been satisf actorily

accomplished.

CPCo is co=sitted to ANSI N45.2 (1971), Section 6 which states, in'

part, " activities af fecting quality shall' be prescribed by documented-

instructions,. procedures, or drawings, of a type appropriate to the

circumstances and shall be accomplished in accordance with these
.

instructions, procedures or drawings."

.

1 -

a. Contrary to the above, instructions provided to field

construction for substituting lean concrete for Zone 2 material ~-

did not address the differing foundation properties which

~ would result in differential settlement of'the Diesel Generator

Buil, ding.

b. Also, contrary to the above, certain activites were not accom-
~

plished according to instruction and procedures, in that:

(1) The compaction criteria used for fill caterial was 20,000

f t-lbs (Bechtel modified proctor t ast) rather than a

.

4
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compactive energy of 56,000 ft-lbs as specified in Bechtel

Specification C-210, Section 13.7.

.

.

- (2) Soils activites were not accomplished under the continuous

supervision of a qualified soils engineer who would-

perform in-place density tests in the compacted fill to

verify that all materials are placed and compacted in

,

.accordance with specification criteria. This is required

by Bechtel Specification C-501 as well as PSAR, Armend-- .

ment 3 (Dames and Moore Report, page 16).
.

3. . 10 CFR 50, Appendix B, Criterion X requires, in Part, that a pro' gram

for -inspection of activites affecting quality shall be establi,shed and
.

executed to verify _ conformance with the documented instruction, proce-

dures and drawings for accomplishing the activity.

CPCo Topical ReportL CPC-1-A Policy No. 10, Section 3.1, states, in

part, that " work activities are accomplished according to approved

procedures or instructions which include inspection hold points

beyond which work does not proceed until the inspection is complete.
'

or written consent for bypassing the inspection has been received
,

from the organization authorized to perform the inspections."

.
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Appendix A -4-

' CPCo is comnitted to ANSI N45.2 (1971), which states, in part,

'!A program for inspection of activities affecting quality shall*

be established and executed by or for the organization performing

the activity to verify conformance to the documented instructions,

procedures, and drawings for accomplishing the activity."

,

Contrary to the above, Quality Control Instruction C-1.02 the
.

program for inspection of compacted backfill issued on October 18,

1976, did not~ provide for inspection hold points to verify that

soil work was satisfactorily acconplished according to docu=ented
,

instructions.

.

%-

4. 10 CFR 50, Appendix B, Criterion XVI requires, in part, that measures

shall be established to assure that conditions adverse to quality '

such as failures, deficiencies, defective material and nonconformances

are promptly identified and corrected. In case of significant

' conditions adverse to quality, measures shall assure that corrective

action is taken to preclude repetition.

CPCo Topical Report CPC-1-A Policy No. 16, Section 1.0 states, in

part, " corrective action is that action taken to correct and preclude

recurrence of significant conditions adverse to the quality ef. itens

or operations. Corrective action includes an evaluation of the

.

.

*
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conditions that led to a nonconformance, that disposition of the

nonconformance and completions of the actions necessary :o prevent

or reduce the possibility of recurrence."

.

Contrary to the above, measures did not assure that soils conditions

of adverse quality were promptly corrected to preclude repetition.
~

,

For example:

,

a. As of January 25, 1979, moisture control.in fill =aterial

had not been established nor adequate direction given to

'

implement this specification requirement. The finding that

'' the field was not performing moisture control tests as

required'by specification C-210 was identified in cuality
,

Action Request SD-40, dated July 22, 1977.*

.

b. - Corrective action regarding nonconforcance reports related to

plant fill was insufficient 'or inadequate tc preclude repeti--

tion as evidenced by repeated deviations from specification

requirements. For example, nonconformance reports N.o. CPCo

QF-29, QF-52, QF-68, QF-147, QF-174, QF-172 and QF-199
~

contain-numerous examples of repeated nonconfor=ance's in the

same areas of plant fill construction.

.

i .
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Docket yo. 50-329

Docket No. 50-330
.

Consu=ars Power Conpany
ATT';: Mr. Stephen F.. Howell

Tice President
1945 'est Parnall Road .

Jackson, MI /.9201 -
,

Gentlemen:
.

This refers to the investigation conducted by Messrs. G. A. Phillip,
E. G. Gallagher and G. F. Ma nell of this office on December 11-13,
18-20, 1975, and January 4-5, 9-11 and 22-25, 1979, of activities at
the Midland Nuclear Plant, Units 1 and 2, authorized by SRC Construc-

tien Per=its No. CPPR-81 and No. CPPR-82. The investigation related
to the' settle =ent of the diesel generator building at Midland and the

,

ade:;uacy of the plant area fill. The preliminary results of this
investigation vere discussed with Consumers Power Company and 3echtel
Corperati:n representatives in our offfte en February 23 and March 5,
1979. The report on the matters discussed during those =eetings were
included with =y letter to you dated March 15, 1979. That letter also
set forth the principal =atters of our concern as a result of this
investigation.

Enclosed is a copy of the report of this investigation. In accordance
'

vith Sectien 2.790 ef the NRC's " Rules of Practice," Part -2, Title 10.*

Code of Federal Regulations, a copy of this letter and the enclosed
investigation report will be placed in the NRC's Public. Document Roo=,
except as follows. If this report contains infor=ation that you or

your contractors believe to be proprietary, you must apply in writing
to this office within twenty days of your. receipt of this notice, to '
withhold such information from public disclosure. The application

must include a full statement of the reasons for which'the infor:ation
~

is considered proprietary, and should be prepared so that proprietary
infor=ation' identified in the application is contained in an enclosure
to the application.
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Consumers Power Company -2-

.

The results of this investigation continue to be under review by. the
h'RC staff. Upon coupletion of this revic>r you v111 be e &ised of any
enforcement action to be taken by the Commission.

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

Sincerely,

,,

James C. Keppler
Director

.

Enclosure: IE Inves tigation
Reports No.. 50-329/78-20
and No. 50-330/78-20

cc v/ enc 1: -

Central Files
Reproduction Unit NRC 20b

'

PDR
! Local PDR
I NSIC

TIC
Ronald Callen, Michigan Public

Service Commission
Dr. Wayne E. North

*Myron M. Cherry, Chicago
,
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U.S. 5" C1. EAR REGUI.ATORY COMMISSIO:
OFFICE OF INSPECTION AND ESTORCEME!:T.

REGION III

F. aport No. 050-329/78-20; 050-330/78-20
.

Subj ect: Consumers Power Co:tpany
Midland Nuclear Power Plant., Units 1 and 2
Midland, Michigan

.

Settlement of the Diesel Generater Euildir.g

,

Period of Investigation: December 11-13, 18-20, 1975 ar.d January !.-5,
,

.
9-11, 22-25, February 23, March 5, 1979

'f}ei:5Yh/ s

. Investigators: G. A. Phill.ip I'/f- 7 7'

3-13-73
:..C.Gallagn?r.

/hA '; :n 'J
G. F. Maxwell '#-/i-7Y

_

#
- m

Reviewed.Sy: D.Y.' Hayes,'Ch 3 /[7f
Engi ering Support Section 1 /

* . Fi elEi /f' n

Reactor Construction and /

Engineering Support Branch .

h$btN 3 [/4 ['7 7C. E. Norelius ,,

Assistant to the Director
,
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REASON FOR INVESTIGATION
.

On September 7, 1978, the licensee notified Region III, by telephene,
that the settlement of the Diesel Generator Building and fcundatiens
experienced constituted a matter reportable under the require =ents
of 10 CFR 50.55(e). k'ritten interim reports were subsequently submitted
by the licensee by letters dated September 29 and November 7,1978.
An investigation was initiated to obtain informatica concerning the

circu= stances of this o'ecurrence to determine whether: a breakdewn
in the Quality Assurance prograe had occurred; the occurrence had been
properly reported; and, whether the FSAR state ents were etnsistent with
the desicn and construction of the plant.

.

%

SCOPE

This investigation was performed to obtain information relating to
design and construction activities affecting the Diesel Generator

- Building foundations and the activities involved in the identifica-
tion and reperting of unusual settlement of the building. The
investigation consisted of an examination of pertinent recerds and .
procedures and interviews with personnel at the P.idland site, the
Consumers Power Company offices in Jackson, Michigan, and the 3echtel
Power Corporation of fices in Ann Arbor, Michigan. .

.

SUMMARY OF-FACTS ,

.

By letter dated September 29, 1978, the licensee submitted a report
- as; required by 10 CFR 50.55(e) concerning an unusal degree of settle -

* ment of the Diesel Generator Building (DGB). This report. confirmed"

. information provided during earlier telephone conversations on or
about August 22, 1978, with the NRC Resident Inspector and on September 7,
1978, with the Region III office. This report was an interim report and
was followed by periodic interim reports providing additional information

,

concerning actions being taken to resolve the problem. Further testing ,

and monitoring-programs and an evaluation of the resulting data have
been undertaken by the licensee to determine the cause of'the settlement
and the adequacy of.the corrective action being taken. The results of
these efforts will be submitted in a final report to the'NRC.

Information obtained during this investigation indicates: (1) A lack
of control and supervision of plant fill activities contributed to the
inadequate co=paction of foundation material; (2) corrective action
regarding nonconformances related to plant fill was insufficient or

*
,.
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- inadequate as evidenced by the repeated deviations free specif1:ation -

requirements; (3) certain design bases and construction specifi:stiens*

related to foundatio.n type, material properties and compaction recuire-
_

=ents were not followed: (4)'there was a lack cf clear directicn and
support between the contractors engineering office and construction site
as well as within tne contractors engineering office: and, (5) the rSAF
cont'ains _- inconsis t ent , incorrect and unsupported state =ents with resre:t
.to foundation type, soil properties and settlement values.

.
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DETAILS
.

Persens Contacted

: During this investiFation approximately 50 individuals were centacted.
Twelve CPCo _ personnel which included corporate engineering and qua:ity~

assurance personnel as well as site management, quality assurance and
quality control personnel. Thirty-two Bechtel persennel were contacted.
These largely consisted of si'e engineering, quality assurance, cualityt*

control, survey and laber supervisors and persennel-in preject engineering,
quality assurance and Geotech at the Ann Arber, Michigan effice. Three
individuals e=plcyed by U.S. Testing Company were aise intervi-reed.

' Introduction,
,

on August- 22, 1978, the licensee informed the SRC Resident Inspecter
at the Midland site that unusual settlement of the Diesel Generater* '

Building (DGB) had been detected through the established ?cundatien
Data-Survey Program. L'hile the licensee regarded the matter as
serious it was not considered to be reportable under the provisions~

*

of 10 CFR 50.55(e) until further data was obtained.

Following the acquisition of additional data froc further surveys and
a core boring progra= which was initiated en August 25, 1978, the
licensee concluded the matter was reportable and so telephonically
notified Region.III on Septe=ber 7, 1978. The notification was

i

followed up by a series of interim reports the first of which was
submitted to Region III by letter dated Septe=ber 29, 1978. S ub s e-

quent ihrerim reports were transmitted by letters dated November 7,-

1978 and January 5, 1979.-

An inspection was conducted by Region III during the period October 24-27,
,,

1978, to review the data then available; to observe the current condition
~.

of the structure; and, to review current activities., Infor=ation regarding
the inspection is contained in NRC Inspection Report No. 50-329/75-12;

.

50-330/78-12.

On December 3-4, 1978, a meeting ilth NRR and Region III representatives ,
was held at the Midland site to review the status of the problem, to

discuss open- items identified in the afore=entioned inspection report
and possible corrective actions.

Identification and Reporting of Diesel Generator Building Settlecent

Surveys to establish a baseline elevation for the DGB were co:pleted
by Bechtel on May 9, 1978. As a result of these surveys, the Chief
of Survey Parties noted what he considered to be unusual settlement. he

.
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. indicated |: hat from his experience he would have expected _about 1/8" settle--
ment. The July 22. data showed a differential settlement between various-

,
-locations ranging from 1/4" to a maximum of l_5/8". He pro:ptly instructed

' his~surveyLpersonnel.co resurvey'to deter =ine whether the data was accurate.
The' resurvey._ confirmed'the accuracy of the survey data. The Chief of Survey

- Parties reported the survey results to the Eechtel lead civil field engineer.
.

lead civil fiel'' engineer said that in July 1978 the settlementdTh
of a pedestal in the DGB was noted frem surveys and about a week later
a 1" discrepancy was noted when scribes on-the DGB vere being moved_

up. He'said that at-that time _he was uncertain as to whether. actual
- se::lement had occurred, the survey was in error or the apparen:
- discrepancy was a construction error. He instructed the Chief of Survey

Parties to check his survey results and to perform surveys more
_

frequently than the 60-day intervals required -by the survey progra
' ~ as a ceans' of deter =ining whether actual settlement had occurred and- - _

4 whether' settlement continued.

^ The yield project Engineer vas also inforced cf :he apparent set:lement' ~

and concurred.with the lead civil field engineer's actions. He said
- - he had toured the -building .at that time and he saw no visible indications

of stress which'could be expected when unusual settlement occurs.

The lead civil; field engineer said the DGE was menitored for about
~s

month. He co= pared the-amount of settle ent being experienced with~the
settlement values reflected in Figure 2.5-48 :f the FSAR and did not
censider~it repertable until those values were exceeded. When the

-*- settle =ent did exceed.those values as indicated by survey data obtained
on about August 18,-1978,_ he prepared a 'nonconformance report with
the assistance of OC personnel. , .

- The July 22 survey data-vas transmitted by the site to the Bechtel
Proj ect L Engineering of fice in Ann Arbor by a routine transmit:al remo '.
dated July 26, 1978. The' data was received at Ann-Arbor, processed' '

through document. control on. August 9, 1978, and was routinely routed
- to the Civil Engineering Group Supervisor. He stated he1did not reviev
the data but plac'ed a route slip on it indicating those members of his

~

'

, group who should review it.
=-

The engineer in the Civil Group, who had established the survey prograc
and who was responsible for assuring--it vas being. carried out, stated

'he reviewed the data and did not regard it as unusual. For~that reason
he did not bring.the matter to anyone's attenelon but merely routed
it_to other-personnel in the civil group. The engineer responsible fer
the DGB said he did not see the data before the settlement proble= vas+
-identified by the field in a.nonconformance report.

.
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%'ith the issuance, of the noncomformance report, No. 1482, en Augus: 18
1978 CPCo was also inforced of this condition. On or abou: August 21,
1978, the NRC Resident Inspector was orally informed of the car:er by
CPCo. It was indicated at that time tha't although CPCo regarded :he
matter as serious, they did not consider it :o be repor:able under

10 CFR 50.55(e).
,

Construction on the DGB was placed on hold on August. 23, 1978 and a
, test boring program was initiated on August 25, 1978. Af:er.prelir-

inary evaluation of soil boring data,.a Manage =ent.Correc:ite .A: tic
Report (MCAR), No. 24, was issued by Bechtel on September 7, Ic?e.
The MCAR stated that based on a preliminary evaluation cf the da:a,

~ :he =a::er was reportable under 10 CFR 50.55(e), 1, iii and Regien :I!
was so notified by teleph'ne on that date.e

The telephone-notification was subsequently followed up by a le::er
dated September 29, 1978,-from CPCo enclosing a copy of MCAJ. 21 and
Interi: Repor: 1 prepared by Bechtel.* *

-On :he basis of the above, it is concluded tha: in this ins:anca the
Iicensee complied with the ' reporting require:ents of 10 'CFR 50.55(e).-

Review of ?S AR/ TSAR Co==itments on Compacted Fill Material .

.In a previous NRC~ Inspection Report, No. 329/78-12; 330 75 *2, an
'

.

-apparent inconsistency was identified between FSAR Table 2.5-14 -

(Su=ma'ry of Foundations Supporting Seismic Category I and 'II S: rue:ures),.

. Table-2.5-9 (Mini =um Compaction Criteria) and the site cons: rue:1en-
: drawing. C-45 (Class I Fill Material Areas) regarding .the type cf fcun-
dation material to be used for plant area fill. ' Table 2. 5-14 identifies

the supporting' soil materials f or the Auxiliary Building D, E, 7, and
G, Radwaste Building, Diesel Generator Building and Borated k'ater
Storage' Tanks to be " controlled compacted cohesive fill." Table 2.5-9'g

of struct' res" te be clay.
, .also indicates the soil type for " support u

Contrary to these .FSAR commitments, drawing C-45 indica:es Zone 2
.(random fill) material, defined in Table 2.5-10 as "any caterial free
of humus, organic or other-deleterious material," is to be used vi:h '~ne'
restrictions on gradation." Boring samples substantiated :that Zene 2
(random fill) material was ia fact used. - .

During this investigation a review of documentation showed : hat the
co=mitment to.use cohesive soils was also made in response to_PSAR
question' 5.1.ll and submitted -in PSAR Amendment 6, dated ' December 12,t

1969, which states,," Soils above Elevation 605 vill be cohesive soils
in an engineered backfill." This response also indicated that cer:ain' ,

class I components such as, emergency diesel generators, berated water'

storage tanks and associated piping and electrical conduit would be
founded on this nacerial.

'

~.
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'CPCo ;cuali:y assurance . issued a nonconformance repcrt QF-66 da:ed
October 10,1975, which stated that contrary to the PSAE state:en:

- (queted above) Specification C-211 being implecented at the si:e
. required cchesionles's '(sand)-~ =aterial -to be used within 3 fee: cf the
valls.of the-plant area structures. The corrective action :aken was
for Bechtel to issue SAR Change Notice No. 0097 which stated, "The TFA:

- vill clarify the use of cchesive and cohesionless soils for supper: ef
Class 1 structures." As~noted above, the FSAR-tables.2.5-l' and 2.5-9
once again sta:ed that cohesive (clay). material was used for su;per: of~

.
- structure: vhi*e the cons:ruc. tion drawing continued to pereft the use
of rando=. fill material.

This inves: iga:icn included ef forts to ascer:ain whe:her pr:cedures
were es:ablished -and i:plemen:ed for the preparation, c:n:::1 and review
of the technical criteria set forth in the safety analysis reper: (SAR).

? This included :he role of both 3echtel and CPCo in the review cf :he
SAR. Eech:e1 had established control of _the SAR in prc:edure MID
. 22 (? reparation and Cen:rol of Safety Analysis.Repor: Revision 14w.

' da t ed - June - 20,1974) . The SAR preparation and review fiev :har: requires
the Engineering Group Supervisor (EGS) to ' review the originater's draf t .

for technical accuracy and compliance with the standard for=a: guide..

- Records' indica:ed that Section 2.5.4 was originated by the.3ech:e1 Gee:ech
greup' on January 3.197!. It was reviewed and approved for technical
accuracy by an engineer in the civil project group on April. 29, 1977.
Ne ~ technical inaccuracies were noted in the documentation. .The Civil
EGS advised that he did not personally review Section 2.5.4'

,

* - The ' designated enginee s:ated that in his rev'iew of the section he.

was primarily concerned with the Auxiliary Building not the Oiesel
. Genera:or 3uilding. - Ee said the review of FSAR material vas.perfer:ed
- by members of a group set up for this purpose. Not all of :he conten't
was checked since they relied to some' extent on the origina:or. The
auther of -Section 2. 5.4 said he was 'not aware that-changes regarding *.

,,
* * - fill material'had occurred since the' preparation of. the_PSAR. It was

ascertained that Field Engineering did not review the FSAR prict te-

its submittal.
-~

. .

A partial review of the TSAR revealed that although Figure 2.5-48
indicates anticipated settle =ent of the Diesel-Generator Building
.during the life of the plant to be on'the order of 3 inches. Section
3.8.5.5 (Structural Acceptance Criteria) contains the folleving state-

" Settlements on shallow spread footings founded on cocpactedment:
fills are estimated to be on the order of 1/2" or less."

L Section 3.8 was prepared by Project Engineering. Geotech, who prepared -
'

Section 2.5, said they were unaware of the presence of the sta:ezen:
regarding 1/2" se:-tiesent in Section 3.8. The originator of Sectien 3.8

~

.
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said that the above. statement was taken from the Danes and Mocre raport
submitted as part of the PSAR. Since the PSAR did not show any :hange

. in this regard,- he' assumed the statement was valid f or inclusion in the
FSAR. He said there was no 'other basis 1to support this s tate =ent.4

CPCQ also has an established procedure for the review and final appreval
of the SAR by procedure MPPM-13 dated June 23, 1976. Section 5.6 states
that. "CPCo shall approve all final draf t sections of the FSAR prior to
final printing." Discussion,vith'the responsible licensee representa-
tives for review of Section 2.5.4 indicated that a li=ited amount ef
. cross-reference verification of technical content of the FSAF. is
perf or:ed by CPCo.

The CPCo Project Engineer in Jackson stated that the review of drawings
'and specifications was an owner?s preference kind of thing. Se attempt'

was b.ade to review all drawings and specifications since they did nots

.
have the_canpower or expertise for that type of review. The staff
engineers of the various disciolines were erhed te indicate the drasingsg

- and specifications they wanted to. review.'

Regarding the review of the TSAR, he said that he had prepared a
'menorandum to the staff engineers stating the procedure that would be
.| fellowed in perforcin: the review. An exanination of this :eco, dated

' July 28, .197 6, showed'that prime reviewers would perfor= a technical
' review, resolve comments made by other reviewers and perfor: the CPCe
. licensing re01ev to assure compliance with required FSAR for=at and

'* ; content.

As~ portions of the FSAR were receive'd from Bechtel,'CPCo sent coc=ents .
' to 3ecf.tel.. Following this review, meetings between Sechtel and CPCo

m

vefe. held to clearup any unresolved-matter # before each section was14

rel' eased for printing. A review of the files at CPCo relating to

';Section 2.5 and 3.8 showed that no comments vere made concerning the'

-

. ,
'F above inconsistent and incorrect content. Ths apparent inconsistent

( and'incorr:ct-statements were not identified during .the review of the
( \ FS AR prior to submittal and the review pro'cedures did not provide any.

mechanism to identify apparent inconsistencies between sections of the
y

FSAR.
=

Based on the above, meas'ures did.not assure that design basis included
in design drawings and' specifications were translated into the license-

application which resulted as an inconsistency between the design drawings
~

and the FSAR. X;This is considered an item of nonco=pliance with 10 CFR 50,;
( Appendix B, Criterion III as identified in Appendix A. (329/76-20-C1;

, -

330/78-20-01)''
t
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Effect of Grou$d k'ater in Plant Area Fill
.

Final plant grade vi11 be established at elevation 634 The nor:21
ground water was assu ed to be at ground surface prior to ccastrue: ion,
ap;reximately_ elevation 603. The surface of the va:er in the cooling

,

r pond will be at a maximum of approxima:ely elevation 627.va:,

The Dates and Moore report on Foundation Investigation sub=itted with
PSAR Arendnen: No. 1, dated February 3,1969, stared that , "The
effect of raising :he water level to elevatien 625 in the reserveirs
vill cause the normal ground water level in the general plan: .

area ::

eventually rise to approximately elevstion 625. However, a drainage
sys:e: vill be previded :e maintain the grcund water level in :he plan:
fill at elevation 603."

.

> .

to Dames and Moore report was subtit:ed in ?S A2 Arend:entA suoplement
Se. 3, dated August 13, 1969, which changed the abcVe p'_anning cf a

- drainage sys:er'te control the ground va:er. The supplemen; states ,
"The underdrainage syste considered in :he initial rep:r: has been
eliminated; consecuently it is assumed tha: the ground va:e: level in.

the plant area vill rise concurrently to apprcxicately eleva:1cn 625."-

,A' Sech:e1 soils' consultant theorized in a December ',197S, si:e repting
tha: if scils beneath the diesel generater building had been ec:pa::ed
tee dry of-opti=u=, changes in meisture after placemen: ceuld cause the
seils :o settle significantly. Therefore, the total eff ect of :he

greund water being permitted to sa: urate the plant fill caterial is
undetermined at this :ime. An evaluation of this condi:icn is under.

review by the Ideensee. This ite= is considered unresolved. (329/78-
'20-02; 330/78-20-02)

Review of Cc=; action Reouirecents for Plant Area Fill
.

During the investigation a review of'the history of the co:paction%

. requirements was performed in order to determine whether the cecpaction
of the plant fill was implemented in co=pliance vi:h the co==1:=ents in
the PSAR and in site construction specifications.,

PSAR, Amendment 1, dated Februsry 3,1969, presented the Dames and Moore ,'
report " Foundation Investigation and Preliminary Exploration for Sorrov
Materials." The recommended minimu= compaction criteria for support of.
critical structures is stated on page 15. It indicates 95' of maxt=um
density for " cohesive soils" as determined by ASTM D-1557-66T and 100'
for " granular soils."

PSAR, Amendment 3,datedAugu$t 13, 1969, included a supplemen: to the
Dames and Moore reper: entitled, " Foundation Investiga: ion and Preli=inary

. . ,
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' FExplorationforScrrbvMaterials." Fage 16 of thic report:lis:s :he1

rece== ended =inimum compaction criteria for sand soils and cohesive soils.p4 For the fill =aterial for supporting structures the =ini=um co ;a::icn is
Q" A -h 85* relative density for sand and 100T of maximu a densi:y for clay as

'1
t-

, j

zC 6 ij: .~ 4, determined by ASTM-D-698 modified to require 20,000 fr-lbs. of cer; active
/1 4 energy ~(equivalent to 950 of ASTM D-1557, Method D which provides ff,C'.L "

Subsequent to the filing of A=end:en: 3,
f t-lbs of corapactive energy)dhe PSAR to indicate th'atfP .

,,
the reco=enda:ie .sno amendments were made too V

contain(d'inEthe Dames and :toore report would not be followed or v:uld
'

- /- j be furr.her codified.'

h '; f r-,

*4 . Bechte1' Specification C-210, Section 13.0 (Plant Area Sackfill and
-

,
~ Bert Sackfill) indicates :he co=paction requirenants for cohesive stil
' '(

(13.7.1) to be "not less than 951 of maximu= density as deter.ined by,

.

ASTM D-1557 Method D'' and for cohesionless soils -(sand) (13.7.2) :: be,

~
? ' 7 co pacted."to not less than 80% relative density as det$rnined by

f

ASTM D-20!.9. "

f,4 I A coeparison of the PSAR commit =ents to the specification require:en:s
g/ shows thatjthe co paction com=ittents for cohesive soil (clay) were'

transla:ed into the~ construction specification i.e. 95% ci rz.xi=urP1 .

density using AS'n! D-1557, Method D (compactive energy of -56,000 f:-lbs) .-p f .

! :j. However, the.compac:fon.commi:cen: in the PSAR for cohesionless scil
,

'

:i '(sand) was not the sane as'in the cons:ruction specification, i.e. 555
viif ' relative density vers.us.. the SOL relative density, translated in the''

k

f construction specification, ,

.

N- The compac: ion requirements actually i=plerented werecas follows:*

# a. Cohesive . oil (clay): 95;jof maximum. density as de:ereined by .3-
'

the "3echtel Modified Test," a co=pactive energy of 20,000-f:-lbs
f

vas' used'instead of 56,000 f -lbs of compactive energy as cor-1::ed-
to-in the PSAR and required by the. construction specification C- W ,'

,

* Section-13.7.1.

'b. Cohesionless soil (sand): 807- relative densitv' as determined
4

~

by ASTM D-2049 was used instead of 857 as com=itted to in the''

PSAR. However, this is ' consistent with construction specifi-
cation C-210, Section 13.7.2. 's

.
. *,t . '

',The :compa' tion requirements itiplemented during ecastruction of the plan:
,

..
' \ '? ..p' y ci

area fill betecen elevations 603 and 634 vere, therefore, less than'

# o

g- .|
the' commitments made -in the PSAR for, cohesive at,d cohesionless fill/

material. In additon,' the cohesive (clay) caterial was also compacted'
'

'

to less 'than that required by the Bechtel specification. (Specification
/ Y,'" '

C-210, Section 13.7).n ~ ,.- '
.*u

1 .

'm .

'
.
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. A review of Specification C-210 (specification controlling ear:hverk
contract)-beginning with Revision 2, dated July 27, 1973, which was
issued for. subcontract shewed that it contained conflic:ing sec:1ons'

- relating to the plant area backfill compaction requirements.

Section.13.7, Compaction Requirements, from revision 2 to the lates:
- revisien of specification C-210 consistently specified that the backfill

- in the plant area shall be co=pacted to 95% of caxi=um density as de:er-
mined bp ASTM 1557, "ethod D.

See: ion 13.4,TestinaPlanthrea3ackf111,ofspecificationC-210cgn-
'

~

tained :he sta:ement that tes:s would be performed as set fer:h in
See:ien 12.4.5, Laboratory Maximu= Densi:y and optinu: Meisture Cer.:en:,

,

which-in turn specified a lesser standard, 20,000 foot-pounds per cuti:
foe:, which is commenly referred :o as the Bechtel Modified pro::er Oe sity

, , This is contrary to the requirements of Section 13.7.. Tes: (EM?).
Soc: ion -12 of the specification applies te Dike and Railroad Irbank=en:
Construe:1on.. .

It was also noted that this control inconsistency was reflected in the
applicable Midland OA Inspection Criteria, SC-1.10, Item 2.3(d' Co:pa::1:n-

which' states " Backfill ca:erial for the specified zones has been ec=pacted
to the required density as determined by Bechtel Modified proc:or Method"
and ye: references C-210, Section 13.7 as the inspection criteria.

.

The inconsistency in control is further indicated in Specifica: ion C-206
which ' defined the testing contract requirements of subgrade ma:erials,
Section 9.1-(Testing) required compaction tests to be in accordance vi:h'

ASTM D-1557 and only when directed was the BMP compaction criteria te be
- used. ~.It was determined contrary to this U.S. Testing was only orally
advised that the SMP was :he standard to-be applied to the tests : hey
perforced of plant area fill. .

. .
Through interviews and an examination of internal documents it'vas*

'
-

ascertained that 'because of these inconsistencies, the question of
the applicable compaction. standard'for cohesive materials in-the
plant area-was a recurring one.'

The following is a summary of the documentation regarding the confusien ,

of the compaction requirements for plant area fill:

1. ' Letter 7220-C-210-77 dated June 10, 1974, (subcontrac:s to Field.
Engineering) states "there has been some confusion as to -:he inter-
pretaion of the following item: 13.7 Compaction Recuirerent: all

backfill in the plant area and. berm shall be compacted to not less
than 95% of maximum density as determined by =odified Proctor method

.

T

'
.
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(ASTM 1557,' Method D), with the exception that Zones 4 4A. 5. 5A,

and 6 Materials need no ;pecial compactive effort other :han as
described in Section 12.8.1 (emphasis included in specifica:icn).
Quali:y Control questioned whether the exception stated abcve
applies only to Zones 4, 4A, 5, SA, and 6 or did construction have
to abide by Section 12.8.1 for Zones 1 and 2. Section 12.5.1
clearly requires Zone 2 caterial to be placed with a 50 ten rubber- .

tired roller with a minimum of four roller passes per lift. OC's
<

interpretation was that the field needed "to obtain 957 of maxi ur
density by the modified . Proctor method ( ASTM 1557, Me:hed 3), with
no restrictions as to the method uaed to obtain these results."

'

2. Le:ter 7220-C-210-23, da:ed June 24, 1974, (field Engineering te
construction) responded :o Item 1 above. It states, "We have

reviewed your June 10, 1974, IOM concerning compac.tive effert
required on Zones 1 and 2 in the plant and be.= backfill areas.

,

We agree with your interpretation; i.e. a 95' of taxitur density
is the acceptance criteria, and the number of roller passes lis:ed,

in Paragraph 12.5.1 does no: apply to plant and ber backfill. We

feel.the specification is noe clear and no FCR is required."
.

3. Letter BCBE-370, dated July 25, 1974, (field construction :o
project engineering) lists outs:anding items requiring Preject
Engineering's action. This includes :he ques:1on, "Is the 95"
compacticn required in the plant area to be 95'' of Bechtel
Modified or 95*.' of ASTM-1557, Method D." ,

4. Letter BE3C-456, dated August 1, 1974, (Proj ect Engineering te.

Field Construction) states that Geotech is addressing the questien
posed in BC3I-370 (Item 3 above).

5. Memorandum from Geotech to Sechtel Field, dated September 18,
1974, responds to the question raised in BCBE-370 (1:em 3 .

% above). It states, "It is our 6 pinion that all the compac: ion*

requirements that are needed for Zone II material in the plant
fill is as stated in 13.7 with the exception that 7enes 4, 4A,
5, 5A, and 6 materials need no special compactive effort other'

than described in Section 12.8.1." Geotech reiterates.the
specification requirement of 957 of ASTM 1557, Method D. This

I
was confirmed with the Geotech personnel.

6. 'Telecon dated September 9,1974, from R. Grote (Field Engineering)
to Rixford (Project Engineering) states, "I made an analogy (an
exaggeration admittedly but applicable) that if the compaction
could be acheived with n2 herd of mules walking over the fill it
would be acceptable as long as it got the required 95% cc paction.
Rixford agreed."

$.

- 12 -
n

e

e

- - - . . . . . .
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7. Telecon Consumers to Bechtel Engineering dated September l',1974,
expressed Consumers Power Company concern abou: what they felt was
a lack of control of compaction in the plant area fill. C?Ce

. addressed the added responsibility this lack of con:rci places
on the inspector. Bechtel told CPCo that it "was the inspte:cr's

,

f job to =ake sure we got proper placement, cc=paction, etc."
,

8. Telecon dated Septe=ber 18, 1974, by Bechtel Field Engineering to
Bechtel Project Engineering discussed compacticn require =er.ts f or
specification C-210. It's:ated, " Compaction accep:ance is based
on meeting an 'end product' requirement, i. e. 95'' c f taxitse densi:y
only.. No method of achieving this 'end produe:' is specified er
is required. Rixford fully agrees with the above."

9. Telecon dated October 7,1977, from Bechtel Field Engineering tos
' Bechtel Project Engineering states, "QA has asked fer clarifica:icn

of _ subj ect specification (C-210), Section 13 for plan: area and ber:
backfill. Section~13.4 for testing of ca:erials refers to Se::1en- *

12.4 and therefore, requires the Bechtel Modified ? roc:or 3ensity
. Test for Compaction of cohesive backfill. See:1on 13.7 for ce= pac-

tion of the same materials refers to testing in accerdance with ASTM
^

*

D-1557, Method D Proctor, without specific reference to Bechtel
Modification." Bechtel Engineering responded :o this ques:icn.as
fellows: "This apparent conflict is clarified by Specification
C-20S, Section 9.1.a. direction to -the testing sub:entractor,
which calls for ASTM D 1557 test for these caterials and also
allows Bechtel Field (the contractor) to call for :he 3ech:e1,

Modification of that test. . Either method is therefore acceptable
to project engineering." ,

10. Telecon dated. 0ctober 7,1977, from Bechtel QA to Bech:el Proj ec:
Engineering questions, "Is the intent of Paragraph ~13.7 of Speci-
fication C-210 that the test be .run to the 'Bechtel' codified **

,, proctor test as is indicated in the FSAR Parag' aph 2.5.4.5.3 and
,

r

~in response to NCR 88." Engineering's response ,vas "yes."

Various interviews were held with Bechtel construction field engineers,
U. S. Testing personnel and Bechtel Ann Arbor Geotech and Project
Engineering personnel to ascertain their understanding of the compaction 1,

requirements. Four predominant versions of the :mderstood compaction
requirements were stated by various individuals vithin the' Bechtel

'

organization. They are as follows:

Specification C-210 required the contrac:or to performa.

compaction to the ASTM 1557, Method D, however, the :esting-
requirements would be performed to the less stringen: "Bechtel

'

Modified' Test Method."

...
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b. The required compaction and testing was aivays.unders::ed
to be based on the "Bechtel. Modified Test Method.'^

The required compaction.and testing was aivays understood to bec.
based on the standard ASTM 1557, Method D requirenents.

*d. A tacit understandin. had been established to use the Ee:htel
. Modified Method, but to exceed this requirement by encugh
to also satisfy the requirement of ASTM 1557, Method L.

It is. apparent.from the above four distinctly different understandinrs
of the compaction requirements, that the apparent cenfusien was net
rescived.. A member of the Bechtel QA staf f in Ann Arbor wh: had
previously been a QA Engineer at the Midland site said : hat CA audits

,

.of~QC, inspection criteria did not identify the above in:ensistencies.-

'This f ailure to acco=plish activities af fecting the qua;ity ef the plant*

area fill in accordance with procedures is censidered an iter ci ncnce:-*

pliance with 10 CFR 50, Appendix B, Criterion Y as iden:ified in A pendix A.
(329'75-20-03; 33.0/78-20-03)

.

- ' Review of Moisture Control Recuirements for plant . Area Fill

Specification C-210, Section 13. 6 (Moisture . control) requires :cis[ure<

control of the plant area fill. material to confor= to Section 12.6.
.The. moisture control requirement in Section 12.6.1 states in part,

" Zone 1, IA and 2 material which-require moisture centrel,.shall-- .

be coisture conditioned in the: borrow areas," and_that "vatar
..

c'ontent -during . compaction shall not be more than two percentage peinte ,
,

below' opticu= moisture content and shall- not be more than two percen-.
tage points above optimum. moisture content."

<

Contrary to the above, Bechtel QA ide.ntified in SD-10 dated July 22, -

.'. 1977, that "the: field does not take moisture control . tests prior to*

, and~ during placement of the backfill, but rather rely on the meisture'

results taken from the'in-place soil density tests."'
.

- The following is a summary of the documentation that followed the
identification of'the.above deviation from specification C-210.,

.,'
<

1. Letter BCBE-1533R (dated' August 15, 1977) fie'ld to proj ect' engineering .
states, "it was found that. densities meeting specification res ire-
ments could be attained, irrespective of the use ef'=oisture

; tests," and that " moisture tests were not used to control backfill
moisture." The field requested "that project engineering agree to
acceptance of backfill materials installed in the past, along with
the records thereof, irrespective of the use cf the =cisture' tests."

,

. . ,
.
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2. Letter SEBC-1859 (dated Septe:ber 30, 1977) responsed to the-fields
request in BCBE-1533R. Engineering states, "It should be noted
that it is ideal to control the moisture of backfill caterial at
the borrow areas by ccnditioning" and that "the procedure used to
take coisture' content tests after compaction sculd not have direct

i= pact on the quality of work." Engineering then agreed with the
field request that " backfill placed prior to medification of testing*

methods to be accepted as is."

3. Teleton October 10, 1977, (Bechtel QA Site to 3echtel Engiheering,
Ann Arbor) indicated that, "there are no moisture requirements at
the time of density testinF, only density recuirement. The =oisture

requirement is prior to compaction."

4. Telecon October 13, 1977, (Sechtel Engineering to Sechtel CA Site)
,

changed what was indicated in the telecon :n 0:teber IC, 1977,
(Item 3 above). Engineering then stated, "The coisture require-
_ent (i 2' of opti=ue) is candatory and hust be ie;1e=ented at
the time of placement and testing." This is c:ntrary to v'..at was
stated on October 10, 1977.

5. Letter BC3E-1669R (dated November 18, 1977) once again is a
~ field request to 3echtel engineering requesting, " written clari-

~

fication of the 2% tolerance on backfill noisture content during
ce=paction."

'

, . 6. Letter BEBC-1995 (dated Decesber 15, 1977). provides engineering's
response to BCBI-1669R requesting clarification of the coisture-
requirement. Engineering stated, "The moiste-e content of the soil
should be within 2% of optimum during place:ent and compaction. .
However, this property of the soil is not necessarfly a =casure of
its adequacy after ce=paction."

.

7. Letter 0-1631 (dated December 21', 1977) closes -0A Action Request*'
SD-40 (dated July 22, 1977) which first identified the moistute
control deficiency.

.

8. Telecon (dated April 7,1978) from Field Engineering and Ouality
Control to Project Engineering once again requests them "to clarify *
3EBC-1998" (December 15, 1977), Item 6 above. Two situations were
presented to engineering as follows: (a) The'coisture sa:ple ,

taken from the borrow area at the start of the shift is' acceptable,
however, the moisture test taken in conjunction with the density
test fails while compaction was attained; and (b) The moisture
sample taken from the borrow area at the start of the shift fails
and the material is conditioned to meet coisture content required,

.

e

5
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'however,-:he-moisture test later fails at the : ice the_ passing
compacticn_:est is taken. Engineering respended, "the abcve :ve
situa: ions are,acceptableLas is." This response is centrary :c-'

-the direction previously given in telecon dated Oc:ober 13, 1917'

(see Itec.4 above).
.

.9. Let:er GLR-249 (April.16, 1978) is a Bech:e1 Site OA request
to Project Engineering to resolve the moisture content situation

.

_and ":o provide clear direction.for the control of coisture.

content." QA recommends "one possible solutien would be to
delete the requirement ;to control -the coisture con:en and rely
on :he cc paction. requirement only for co ;1etion of soils verk."

10. 'Let:er 3E3C-2286 (June 1, 1978) was Project Engineering's respense
to_ GLR-249 (I:en 9 above). It states, "=:isture centent is ne,

necessarily'a =easure of;a soil's adequacy to act as'a founda:1:
or'ba:kfill caterial," and that " soil with the spe:ified density
fellowing cecpaction would not be rej ec:ed on- the basis tha: 1:s- -

moisture :catent was not controlled in :he borrev area."~

Based on the' reviews of documentation, moisture control had not been-

implecented as the specification required. In addition, che =atter

had no: been resolved for the period of time frc the issuance of R;

Action Request SD-40.on July 22, 1977, until June,1975, during which
~tice seils safe:y-related work continued.

.

According to the licensee, although moisture centrcl was net s:rie:1y t
.

followed in'accordance vi:h specification' requirements, final density
tests were used as a basis for acceptance of soil placenent. '

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

l.This failure to assure that conditions adverse to quality are prompt y
' identified and corrected to preclude repetition is considered an item
of noncompliance with _10 CFR 50, Appendix B, Criterion XVI as identified"

in Appendix A. (329/78-20-04; 330/78-20-04)
*

,

Review of Subgrade Preparation for Plant Area Fill
. .

The Dames and Moore report on foundation inves:igation submitted with
-PSAR Amendment 3, dated August 13, 1969, states, ":he clay soils are
susceptible to loss of strength due to frost action, disturbance
and/or the presence of water.- If the construction schedule requires
that foundation exccvation be lef t open during the win:er, it .is
reco= mended that excavation operations be performed such that at leas:

- *.
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3 1/2 feet cf natural soil.or similar cover re=ain in place over the
final'subgrade or overlying the mud mat. .This layer of protective
caterial is necessary to prevent the sof tening and disturbance of
subgrade seils due to frost action." The licensee indicated that
-instructions-for vin:er 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
recommended that.all frozen s~cils be removed or recompacted prior te

the resumptien of operations."

'After review of the applicable sections of specifica:icn C-210-(i.e.
Sections 12.5.1, 12.10, 10.1 and 11) the inspector has determined 'tha:
-the Bechtel specification did not previde specific instructions -ferLC

receval or rece=paction of f rozen/thave'd soils upon resu=p: ion of verk
after the vinter peried to preclude the effects of frost action on :he
compacted subgrade caterials." '

This failure to assure tha: regulatory co==1:ments as specified in the
tlicense application are translated into specification, drawings'or^

*

' instructions is onsidered an ite of noncompliance with 10.CFR-50,

-Appendix 3, Criterion III. (329/78-20-05; 330/78-20-05) .

Review of Noncenformance Reports Identified fer Plant Area Fill
~

_

.The following examples of.non:enformance and audit reports regarding-'

the plant area fill vere reviewed relative to the cause of the noncen-
for=ance and .the engineering evaluation-and corrective action:

No. - Noncenformint Cendition Engineering Evaluation

'(1) CPCe Tailure to perform inspec- "Use as is" based on.
,,

QF-29 tion and tes:ing of struc- sa=p1'es taken from stock
(10/14/74) tural backfill (sand) pile.*

,

delivered to jobsite 29 of
,

. 30' day in Aug. and Sept.
74. Bechtel QC not
informed of deliveries. .

,

(2) CPCo- Moisture control out of Accepted in place material'

i QF-32 tolerance of specifica- with lov moisture.

L (8/7/75)' tion C-210, Section 13.6.

(3) CPCo Compaction test had been Tailing tests were cleared'

QF-68 calculated using incor- by subsequent passing
(10/17/75) ree: ' maximu= lab density. :ests.

Tes: reccrded as passing
was actually a failure.

*
s.

.
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-(4) Bechtel Material placed did not Engineering sta:ed that
NCR 421 meet moisture require- this ra=p area is tenp-

-(5/5/76) ments. ,
orary and would be recoved.
This was re=cved based en
note added to SCR 421 on
3/IS/77.

^

.

Note: In the vicinity of this ramp a Geotech engineer deter-
mined the material te be " soft" and directed a test pit to be
dug f or investigation in September 1978 af ter the 3. G. 51ds.
settlement was identified.

~ ( 5)' C?co Lift thickness exceeded Material was renc red and
-QF-120 caxieu= of 4" in areas recompacted.

(9/21/76) not accessible to roller
,

equipment. ' Insufficient
monitoring of placing
crews. Laborer foreman
not faciliar with re-
quirements.

(6) CPCe inspection plan C-210-4, Corrected inspection plan

QF-130 Rev. O, percits 12" lift require ents.
,

(10/18/76) thickness fer areas in-
accessible to rollers
caused by "misinterpre- ,

tation cf specification
,

requirements. Spec. per-

mitted 4" lift thickness.
.

(7) CPCo Tailure to perfore inspec- Engineering accepted the
QF-147 tion and testing of struc- =aterial in place "use

(2/2/77) tural backfill (sand) on as is."
* 12/1/76, 12/14/76 and" *

1/11/77 (same as QF-29
dated 10/14/74) material -

-

lacked gradation test.'

"equirements.

'
(S) CPCo' Moisture control out-of- Engineering accepted

QF-172 tolerance and compaction caterials.

(7/8/77) criteria not met.

(9) CPCo Gradation requirements Engineering accepted
QF-174 for Zone 1 materials not caterials.

(7/15/77) met.

'
.

.
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(10) . .'CPCo- Moisture content not met; Issued 3echtel MC.:.'s No.
QF-199 compaction requirements 1004 and 1005; No. 1004 .

(11/4/77). 'for, cohesive and cohesion- still'open; No. 1005

.less soil not met. Mater- " accepted as is."
fals had been accepted
using incorrect testing
data.-

(11) CPCo Gradation requirement not Engineering " accepted
- QF-203 met yet caterials accepted. as is."

.(11/22/77)

(12) CPCo Meisture :entent require- 3echtel QC te inferr
Audit ments not r.et; test fre- foreman directing soils

,F-77-21 quenc~ ct =et. vork of require =ents.+
,

(5/77 &
6/77)

. .

(13) CPCo Ceepacticn requirement for Project Engineering te

Audit ,both cohesive and cohesion- justify the.naterials
T-77-32 less materials not met; these failing tests

(10/3/77) moisture requirements not represent. NCR QF-195
met; tests had been accept- still open. .

ed yet failed requirements.

-(11) Sechtel Same deficiency as NCR 698. Accepted, "use as is."
NCR 686.

'(2/1/77)

(15) Bechtel Structural backfill (sand) Engineering accepted
'

NCR 698 was delivered without. "use as is."
(2/9/77) acceptance tests on Oct.

26, 29, Nov. 12, 197.6 and -

'' Jan. 11, 12,.1977.*

(16) . Bechtel Moisture content require- " Accepted as -is" based on
NCR 1005 cents not met. density test only.,

(10/26/77)
a

Based on a review of the above nonconformance and audit reports correc-
tive action regarding nonconformances related to plant fill was insuffi-
cient or inadequate as evidenced by the repeated deviations frem speci-
fication requirements.

This failure to assure that the cause of conditions adverse to quality
are identified and that adequate corrective action be taken to preclude

; -

e B

19 --
.

.

O

.

.

-- . . - _ - - _ _ - - - . . _ . - - - _ _ - - - - _ _ . _ _ _ - _ - _ _ . - - . _ . - - - - - . . . _ - - - - - - - - _ _ - _ _ - - - - . _ _ _ _



.
- .

.

'' * --
.

'

.'

4

repetition is. considered an item of nonco=pliance with 10 CF" 3", Appendix E.
Criterio6 XVI as identified in Appendix A. (329/7E-20-36 ; 130/'0-20-06)

Review of Calculations of Settlement for Plant Area

A review of the settlement calculations for the structures in the
plast area was performed during a visit to the Sech:el, Ann Arbor
Engineering office. Specific attention was given :: structures

-founded on-plant area " compacted fill." The following specific
*

findings were made:

1. FS AR, Section 3.8.4.1.2 (Diesel Genera:c: Suilding) indicates
the foundation of the DG3 to be continueus fec:ings with inde-

pendent pedestals for each-of the Diesel Generators. Con: ary

te the structural arrangement described in the FSAE, :he se::le--

ment calculations for the DGB sere perforced en :he precise that
~ he building and equipment loads would be uniformly distributedt

:e the feundation ma:erial by a 154' x 70' 'founda:icn mat. he* *

settle =ent calculations were performed between Augus: 1976 and
Oc:eber 1976 by Iech:e1 Geotech Division.

Discussion with the Geotech Engineer who perfereed the settlerent
calculations indicated that he had not been inforced of the .

design change of the foundation until late August 1976 when the
excessive settlements of the DGB and pedestal became apparent.

2. FSAR Figure 2.5-47 indicates the load intensi:y for the DGB to be
.

4 KSF (4000 lbs. per sq. ft.); however,-the settlement calculations-
reviewed indicate a uniform load cf 3 KSF (3003 PSF). This appear,s
to be a conflict between the FSAR and settlement calculations.

3. The settlement calculations for the borated wa:er storage tanks.
were performed assucing a 54' diameter circular foundation mat

4,

with an assumed uniform load of 2500 PSF. Ins':aad, the tanks
-

are supported on a continuous circular spread footing and cocpacted -
structural backfill as detailed on the constru: tion drawings. The

.

Geotech engineer was also not made aware of the revised foundation
*

detail.
#

FSAR Figure 2.5-48 (Esticated Ultimate Settlements) indicates the
anticipated ultimate settlement for Unit I and 2 plant s t r'uc tures . The
values indicated for the Diesel Generator Building and Borated Water
Storage Tanks are the values developed assuming unifor:1y distributed
loads founded on mat foundations as was indicated in the settlement
calculations reviewed even theugh the actual design and construction
utilizes spread footings. The FSAR does not indicate the foundation

,

...
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. type assumed in the settlement calculations and therefore the values in
the FSAR figure. appear to represent the settlements esticated fer the
as-constructed spread footing foundation.

4. During a review of the settlement calculations, it was observed
that the compression index (C ) for the cocpacted fill be:veen
elevations 603 and 634 in the plant area was assumed to be 0.00;
(estimate based on experience). FSAR Section 2.5.4.10.3.3
(Soil Parameters) indicates the. soil compressibility parameters
used in the settlement calculation are presented in Table 2.5-16.
This table indicates that for the plant fill eleva: ions 603 to"

634, the compression index used was 0.003. Contrary ec the 75A?.
value, 0.001 was used in the se:tlement calculations reviewed.
This value is directly used to deternine the esticated ul:ina:e
settlement of structure suppor:ed by plant fill caterial.

,

Based on the above examples, measures did not assure tha: scecific
design bases, included in design documents, were translated inte the
license application resulting in inconsistencies be:veen design docu-
ments and the FSA.R. This is considered an ite= of nonconpliance wi:h

10 CFR 50, Appendix B, Criterion III as identified in Appendix A.
(329/78-20-07; 330/78-20-07)

Di'scussions with CPCo personnel responsible for the technical review.
and format indicated that a comparison between the design documents
and FSAR had not been performed. Likewise, Bechtel personnel indi-

cated that a detailed comparison for the technical accuracy of design
,

docucents to the TSAR statements had not been performed; instead
reliance was placed on the originator's input.

According to the Civil Engineering Group Supervisor, a cat foundation
was considered for the DGB only during the conceptual stage. All

drawings generated show a spread foot.ing foundation. The supervisor -

stated that the Geotech engineer apparently based his calculations on,,

the conceptual stage information. He went on to say that an individual
in Geotech was responsible for checking the calculations and the first
thing he is supposed to do is determine that the basis for the calcu-,

lations is correct. He said that apparently this was not done.
*

Review of Settlement of Administration Building Footings

During the investigation, it was disclosed that the Ad inistra: ion
Building at the Midland Site had experienced excessive settlement of
the foundation footings. Although the Administration Building is a
non-safety-related structure,-it is supported by plant area fill
material compacted and tested to the same requirements as caterial

.
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supporting saf ety-related structures and therefore pertinent to the
~ ~

. ' current:settlecents .being experienced by the Diesel Generater Euilding.
The 'f ollowing are the events relating to the settle:ent of the Admini-
stration Building fo'otings.

During the end of August, : 1977, a Bechtel field engineer observed a gap"

between a slab and the grade-beam of the Administration Building. . On
August- 23. ,1977,: a survey 'was taken- of .the settlement. The results
indicated that the foetings supporting the grade beat had experienced
settlement ranging f ron'l.32" (north side) to 3.48" (south side) .
This settlement took place between July 1977, and the end of August
il977. The footings were supperced by "rando fill" (Zone 2 material).

The~ concrete footings on the-order of 7' 6" by 7' 6" by l' 5'.' deep
' vere; removed along with the grade beam. The rando: fill catarial wasc,

Lalso femoved. According to U. S. Testing persennel, it was cbserved
.;; during. excavation of ' the- fill material that there were voids of 1/t"

to 2" or 3" within the fill and these were associated with large lumps'
.

ef unbroken clay measuring up to 3 feet in diameter.

The Civil Field Engineer- assigned . responsibility for plant fill work.

said that, although he was no soils expert, it was his opinion that the' '
'

. proble=_ vas caused by the presence of pockets of water due to drainage
from the steae tunnel. The Lead Civil yield Engineer also indicated

afdrainage proble: caused the Administratien Building _ footings . settle-*

cent. They were, however, unclear as to how the water pockets were
' formed, i.e. whether they-were forced. as the fill was being placed or

,.

-how they could-develop after the fill was co:pacted.

' The - exnavated fill' was replaced with concrete and the design of '

. individual footings was changed to a' continuous sprecd footing
- ' design for support of the building.

.

'* 1 As a result of the settle ent of the' Administration Building footings' '

.a total of seven borings were taken of which five were in the Admini-
stration Building area, one in the Evaporator Building area and one

. south of the Diesel Gqnerator Building. In the Adeinistration Building*

area the foundation material was found to be "sof t" with " spongy char-
acteristics." : The two other borings did not . indicate unusual-material

.Sproperties.in that the blev-counts were reasonable. These borings'were
~taken in September 1977.- .

The, licensee indicated.that reports from Bechtel concluded that the-
j-

primary cause of the settlement in the Administration Building area
was insufficient compaction offthe fill. Bechtel-also concluded that
" deviations from specific conpaction requirements was the result of

.

.
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~ repeated erroneous selection of compaction standard," i.e..the inc:rrect
;cpti=u= moisture-density curve was used for the soil material being-

. compacted. In effect, the moisture-density curve was erroneously assu ed

to' represent the soil being used and therefore soil was compacted to less,

than maximum. density.
'

Bechtel. personnel, including the Civil Group Supervisor, Project. 4

~ Engineering, the Field Project Engineer. the Lead Civil Field Tngineer,
and the' Chief Civil QC Inspector, all stated that the Administrati--

..

'

Building footing settlecent was regarded as a localized orchler. The
question 'as to the adequacy of the entire plant area fill did net arise
even though : he~ following sicilarities' existed between the Adminis:ra:Len '

(Building area and rest cf plant fill; (a) same . soil specifica:icn applied.
:(2) sane material (rando fill) was used and (3) saoe control procedures
and selection of labora:ory compaction standards was used. The Diesel

,

Generator' Suilding area required even = ore fill than other saf ety-rela:ed
s:ructures since its base is located at a higher elevation than the

others.. ,

n
Review of !n:erf ace Between Diesel Generator Building Foundatien and ' :

Electrical Duct Banks-

A. review of the design interface between the electrical and _ civil sec:icns
of the Bechtal organiza:icn was perfor:ed to determine whether the-
design acceun:ed for the interaction of :he electrical duct banks and'

spread footings on the differential settlement of the northside of the 4

'
DGE. 'It was determined that the electrical ~and civil groups made4

a:co=modations in the design.to permit set:le=ent of the spread fe tings,

around the electrical duct banks by including a styrofoam " bond breaker"
-around the duct banks. Both electrical and~ civil groups reviewed'and

*

approved electrical Drawing E-502 which includes the appropriate detail.

.Hevever, Bechtel Drawing C-45 which 1.dentifies' Class I fill raterialg areas partits the use of 2one 2 (random fill) which includes '"any,

material free of humus, organic or 'other- deleterious raterial." This,
in'effect, does not preclude the use of concrete aro6nd the electrical
duct banks beneath the spread footings. Due to the difficulty in cor-'

pacting, Bechtel elected to replace the soil material with concrete.
Letter from proj ect engineering to field construction, dated Decerber 27,,,
1974, states, " lean concrete backfill is considered acceptable for
replacement of Zone 1 and 2." The instruction is consider.d inadequate,

in that, the concrete placed around the duct banks restricted the
settlement on the north side of the DGB where electrical' duct banks
enter through the footing. This contributed to the excessive dif f er-
en:ial settlement in the ; orth-South direction across the building.

.
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This failure to' prescribe adequate instructicns for activities affecting
the quality of safety-related structures is considered an ites :f nen,cm-

'pliance with-10 CTR.50, Appendix B, Criterien V as identified in. Appendix
c.

A .~ (329/78-20-07; 330/78-20-07)

Review of Soils Placement and Insoection Activities for Plant Area ?f11 *

.

- A subcontractor, Canonie Construction Company, South Haven, Michigan,
fperformed the major portion of the earthwork at the 'idland site..

Although Canonie vas primarily engaged to construct :he cooling-pond ',

dike, they'also performed most of the plant area fill work. Bechtel.
however, also' performed plant fill work prior to and after Cancnie lef: '

the site in mid-October 1977. The last Canonie daily QA/QC fill
placement report-is dated October 16, 1977.,

I According to Canonie QA/QC records the first fill in the DG3 area was
placed in late October and early November 1975. Ne further fill was
placed in the area until July 1976. .After that tire, fill verk in the-

area was. interspersed with soils work in other areas.

k'hile it would be difficult. to identify the soil work performed by-

Bechtel versus that performed by Canonie, records reviewed indicated
that.most of the Bechtel work was done during the latter part cf 19,76
and continued through 1977 and 1978. Although most of the Bechtel werk
related to placing sand around piping and ducts after they were laid'

and placirg sand adjacent .co walls, some motorized verk conpac:ing- clay
-fill.das alco'done by Bechtel.

.

Regarding the plan * fill work performed by Bechtel, CPCo Audit Report-
No. F-77-21'dared June 10, 1977, identified a number of deficiencies,
which recommended the' corrective action to be as follows: (1) "the ,

foremen directing the soils work should be ins:ructed as to 'the
required moisture content limits" and (2) "the foreman directing the'

-

.
soils work should be instructed as to-the correct test frequency,,

. requirements." Interviews with two such Bechtel foremen confirmed the
~ hat they were directing' soil operations. They* indicated they

fact t

received their instruction regarding lif t thicknesses and testing,

requirements verbally f rom field engineering through a general foreman.
I

Bechtel design criteria C-501 (Page 8) and PSAR Amendment No. 3 (Damest' and Moore Report, Page '16) states that, " Tilling operations should be
performed under the continuous technical supervision 'of a qualified .,

soils engineer who would perform in-place density tests in the coepacted
'

i

fill to verify that all materials are placed and compacted in accordance
.

with thefrecommended criteria."'

.

k
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Based on the above, the soils activities were not. accomplished under the
continuous technical supervision in accordance with Bechtel desien cri-

.
.

teria. This failure.to. provide a qualified soils engineer te perfere--
~-technical supervisien for activities affecting quality as required by

specifications and the PSAR is considered an item of noncompliance with
. 10 CTR 50, Appendix B, Criterion V. (329/7P-20-08; 330/78-20-05)

/The foremen indicated that Bechtel Field Engineers.and QC inspectors were
rarely in the areas where soils activities were going on. The ferecen

1 decided when and where tests were taken. The locations of tests were
approximated by pacing or visually estimating distances frem celu=ns
or building valls. Lift thicknesses were determined visually, usually

withcut the use of grade stakes.
-

Soils testing services are provided by U. S. Testing Cc:pany based on
3

the rsquirements of. Specification-C-208. The two U. S.' Testing tech-
nicians who said they ' performed an estimated 90* of the soil testing
during the years 1975-77 indicated that they'rately saw a 3echtel field
engineer or-QC inspector in the areas where plant fill activities were
going on. One technician said he could recall enly one occasion when
a QC inspector was -present when he took an 'in-place density ' test. The

-

cther- technician estimated -he had contact with a QC inspector in the
field about once a, month. A Bechtel QC inspector, however, was assigned
to the testing laboratory on a full-time basis.~

U.S. Testing personnel stated that erroneous test locatiens were a
chronic proble=.regarding the Bechtel.placed fill. The location of
a test was usually given at the time.of-the test by a. labor foreman.
or a laborer if .the foreman vasn't there. Sometimes, however, ~a f oreman
was not f amiliar with the area in which he was working and the -locatien
vas not provided until sometime'after the test. It beca=e.necessary on~

occasion to withhold test results'as a means of getting the test location.
Test elevations were approximated sequentially. .

,

.The technicians further advised that rarely did a Bechtel QC inspector
request.a test. Normally, labor foremen requested them. On occasion~

a technician passing through an area would be asked by a foremanlif-*

a test should be taken. Upon completion of in-place' tests..the results
were usually communicated to the foreman directing the work. Test
failures were also reported by telephone to QC or Field Engineering. A

weekly report of~ test was provided to Bechtel QC and Tield Engineering
who reviewed any' test failures and resolved them.

U. S. Testing personnel advised that they were requested to take tests
of clay fill while it was raining and in order to do so, plastic was
held over them to protect their equipment while the test was cade.,

Even though it was- raining, the fill placement work was not stopped on

**
.
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density ests were on.

A Bechtel foreman confirced that con:rar :: the
some. occasions.' L'hile this is not
occasion taken while it was raining.is contrary to standard practice.
specification instructions, it,

d h

U. S. Testing personnel indicated that when mois:ure was adde , t elted in
procedure did not include blending the material which resuis' commonly accepted good parctice to disc theA 3ech:el fereranfill _

,

""

It

af ter spraying it with water to add needed noisture.if coisture was needed they compacted 6" then sprinkled it
mushy seams.-

stated that
and then added another

6".
fill verk

The field engineer who was assigned responsibili:y for plant
spend full time on soils work since he also hadthe steam tunnel and general yardstated he did net

responsibility for two structures, to the area where fi.ll verk was
He said he tried to get outSome times he did and scre:i=es he did not.work. the QC Ins;ect:r responsiblebeing'done once a da..

He indicated it was his impression that
'

for the soils verk en the day shif t visited 'those verk areas ence erHe confirmed that only oral ins: rue:icts were furnishedThe =ain ; roble he
twice a week. i

to the foremen chem he felt were conscient cus.lift thickness.
experienced with'the fore =an was maintaining preper

l ' fill v,ork
The QC inspector who was primarily respensible for the p ant

.

vas responsible
The QC inspec:ct wh

'is no longer employed by Bechtel. stated : hat he :ried te deve:eshift He indicate,d thatfill work on the night fill activities. dwelding andfor the plant to the plant
about one hour a nightthere was much emphasis being placed en ca
during 1976-1977 i f his time on
rebar work and it was necessary to spend the major :y OHe maintained that he did have fairly frequent contacts

d the in-place density ests, partic -
those activities. fwith the technicians who per orme He indicated it was his i:pression

failures occurred. fill placement adequately.ularly when test
that the labor forecen were directing

.

- % Review of Inspection procedures
tions

The following procedures which are relative to backfill op. era 1971 through Dececher 1977
at F.idland Units 1 and 2 between August

5
-

were reviewed. d Backfill ,

Bechtel Master Project QC Instruction for Co:pacte18, 1976,.and it is
C-1.02 was issued for construction Octoberi h is used by 3echtel QCa.

instruction wh c level
presently the current (when Bechtel is the inspection agency, providing firstFur:her, this instruc-
inspections during backfill operations).QC when monitoring the activities of
tion was used by Bechtel

.

*
.
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other inspection agencies (Canonie) when such agencies were ,
perforcing the first level inspections of backfill operationse .

during the time periods of October 18, 1976, until June 28, 1977.

b. Bechtel Quality Control Master Inspection plan for Plant Foundatic:
;
' Excavation and Cooling Pond Dikes (Plant Area Backfill and Ber:

. Backfill) - Procedure No. C-210-4 was the instruction utilized by
Bechtel QC when nonitoring the activities of other inspection
agencies that were providing the first level inspections of back-
fill operations (this instruction was utilized during. time periods
prior to October 18, 1976).

c. Bechtel Quality Control Master Inspection Plan for Structural
Backfill Place =ent - No. C-211-? is an instruction utilized by

. - Bechtel QC when perforcing first level inspection of backfill
activities prior to October 18, 1976.

Bechtel Procedure C-1.02, listed above, was written as a replace:ent
.

for both Procedures C-210-4 and C-211-1. The inspection activities
which were delineated in Procedures C-210-4 and C-211-1 were conpared
with those described in Procedure C-1.02. The following are some of.

those activities which were compared:

*

Inspection Code for--
*

* Activities / Task Description C-210-4 C-211-1 C-1.02
.

Backfill Material,

(*) 1. Free of brush, roots, sod, I S(V).
snow, ice or frozen soil..

(*) 2. Material moisture conditioned S I S(V)
* -

to required moisture content.

3. Structural backfill used I
*

with 3" of plant structure, -

shall be cohesionless and*

free-draining.
.

*
(*) 4. Material not placed upon I S(V)

frozen surface. .*

-

,.

5. Foundation approved prior to H H R/H-

backfill placement.
.

6. Prior to start of work, area I(V)
free of debris, trash and

unsuitable material.

~.-

; -
.
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Co=oaction Recuirements*

u .

1. Cohesionless material com- S S S(V)i

! 'pacted not less than 800.
,

relative density..
*

-

,

(*)* 2. Cohesive material compacted W S S(V)
to not less than 95% max.
density.

(*) 3. Zones 1, lA, 2 and 3 material W I S (V's,

7{
in uncompacted lifts not ex-

;- ceeding 12"; areas no: access-
'

ible to roller equipment the
material placed in unccmpacted*

-

' lifts no exceeding 4".

Paterial Testinc-

j 1. Verify testing and test results
are as'per engineering requirements.*

:
- ,

a. , Materials S S S(V)

.

b. Moisture S S S(V)

. c. Compac tion S S S(V)

2. Review lab test report verifying:

a. Proper test method. R R R

~

b. Proper test frequency. . R R R
,,,

c. Technical adequacy. R R R
,

.

I - Inspection point
H - Hold point ,

W - Witness point .,

S - Surveillance (V) - visual
*

R - Review records

Those activities identified by an (*) asterisk indicate ' nspection require-i

ments which have been relaxed from the original procedural requirements.

It is considered that the relaxation of actions relating to the confir-
mation that soils ' placement activities were conducted according t'o'

,

. O,
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specifications contributed to inadequate compaction of foundation and fill
j ma,terial'and the increase incidence of-deviations'from specifications'

regarding lif t thickness, moisture control and frequency of testing.
,

T

This failure to provide adequate inspection of activities affecting quality
is considered an item of noncompliance with 10 CTR 50, Appendix-B, Criterion
X. .(392/78-20-09; 330/78-20-09)

,

f
*.

Exit Meetings
|

Mer.bers of the NRC staff met with Consumers Pow'er Company and 3echtel;

Corporation at the NRC Region III office on February 23, 1979 to present
|

the scepe, purpose, and preliminary findings of.the investigation. That-
meeting was subsequently followed by a second meeting held on March 5,
1979, during which Consumers Power Company responded to,the preliminary,.
investigation findings. The documents used during these meetings were

,

. trans.itted to Consumers Power Company by NRC letter dated March 15, 1979.
.
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l \ 'N /- |} Stephen H, Howell

r

Senior Vice PressJent

.

General Of fice,; 1945 We,t Pernall Fload, Jackson, Michigan 49201 e (517) 788-0453

'April 24, 1979
Howe 121 79

US Huclear Regulatory Commission .
Office of Nuclear Reactor Regulation
Atta: Haro'1d R Denton
Washington, DC 20555

!GDLAND PROJECT
DOCKET Ho 50-329, 50-330
RESPONSE TO 10 CFR 50.54 REQUEST ON PLANT FILL
FILE: Oh85.16 SERIAL: 6915

Transmitted are ten copies of the response to your 10 CFR 56.5h(f) Request
Regarding Plant Fill dated March 21, 1979 This response includes: 1) a /matrix outlining the status of the responses, 2) a preface describing soils .

investigation work performed subsequent to our March 5,1979 meeting at the
NRC Region III Office, and 3) either a complete or interim response to each

*

of the 22 questions.

The matrix describes the status of our response to each question. For those
cases in which future tactivities must be completed, the conpletion date has
been listed. Specific activities which will be performed subsequent to this
submittal are detailed in the interim report.

Consumers Power Company

bP N
-

!Dated: April 24, 1979 by

Stephen HViovell, Senior Vice President

Sworn and subscribed to before me on this 214th day of April 1979

b Y { $ f <Lk.o-p)
'

Notary Pulilic, Jackson Connty, Michigan.

$ commission expires September 21, 1982

I n c (1p, i n-
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RESPONSES 'ID ME

MIC 10 GR 50.54(f) REQUEST

IWGWDING PIANT FILL

M
.

MIDLAtO PIANT UNITS 1 and 2

CENSLNERS PONER CCMPANY

DOCKET NLNBERS 50-329 AND 50-330

.

.

Cbnsisting of:

L Preface

2. Ctmpletion Status of Each Re&M

3. Responses to the 22 02estions

Report Date: April 24, 1979
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PREFACE

Subsequent to the March 5, 1979, meeting at the NRC Region III
offices, additional soils investigation work has been per-
formed at the Midland jobsite to further evaluate the question-
able plant fill material. To date, about 45 additional
borings have been performed, including some borings taken
through the basement structural slabs to evaluate the fill
materials directly beneath several Seismic Category I buildings.
Locaticns of borings performed in 1978 and 1979, including
these recent borings, are shown in Figure 12-1 (attached to
the Question 12 response). In addition to the borings,
crack mapping and settlement monitoring of the diesel gen-
erator building and several other Seismic Category I structures
are currently underway.

These subsequent investigations have identified several
areas of questionable fill material. These areas are described

- in Table 12-1. Table 12-1 also summarizes the planned
remedial actions for each area.

Concurrent with the investigations described above, several
other.significant activities have been performed and/or
com'pleted since early March 1979. Preloading of the diesel
generator building with approximately 20 feet of granular
fill material has been completed. The roof slab of the
diesel generator building was poured last month, and the ,

construction of this building is now complete. The emer-
gency diesel fuel oil tanks have been filled with water, and
the settlements resulting from this load test have been
recorded. Various pipes in the plant area have been pro-
filed. An extensive engineering review and analysis of
these site investigations are currently being performed.

The following responses to the 22 questions transmitted in
Mr. H.R. Denton's March 21, 1979, letter to Consumers Power
Company include input from the various investigations and
evaluations. Upon conclusion of these investigations, the
final safety analysis report (FSAR) requirements will be
reviewed and updated to reflect the results of these evalua-
tions.

Please note that add,itional activitics are required to
An interim response,complete sevaral of the responses.

including a scheduled completion date, has been included
where additional information is needed.

t

* '
C

I *
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' COMPLETION STATUS

Date to
' Complete

Response Question
' Question Status (If Applicable) Actions and/or Remarks

1 Complete Corrective actions are
currently in process.

2 Complete
3- Complete-

4 Interim August 1979 Provide acceptance criteria.
5 Complete -

6 Complete
7 Complete
8 Complete
9 Complete
10 Complete
11 Complete
12 Interim May 1979 Complete soils investigation

work and implement remedial
measures.

13 Complete
14 Interim August 1979 Provide analysis and

evaluation.
15 Interim December 1979- Provide evaluation.*

16 Complete
17 Interim June 29, 1979 Evaluation of Category I

piping.
18 Complete
19 Complete
20 Interim June 29, 1979 Complete review and analysis

-work.

21 Complete
22 Complete

.
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Question 1

Your quality assurance (QA) program, which falls under the
provisions of 10 CFR 50, Appendix B,.was applicable to the
technical information that went into the PSAR and FSAR and
the design and construction of the diesel generator build-
ing. In our view, the unusual settlement problem at the site
points to an apparent lack of implementation of certain QA
program requirements. Therefore, provide the following:

(a) Identify those quality assurance deficiencies that
contributed to this problem, the possibilities of
these deficiencies being of a generic nature and
affecting other areas of the facility, and describe
the corrective actions you have taken to preclude
these deficiencies from happening in the future.

(b) What assurance exists that the apparent areas of
contradictions 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
fill?

(c) Investigate other activities not associated with
the fill, but important to safety for other systems,
components, 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 on
Item (c) above, describe your position as to the
overall effectiveness of your QA program for the'

design and construction of the Midland Plant.

Response (to Question 1, Part a)

Appendix I provides the quality assurance deficiencies.
Each item included in Appendix I has been classified as a
deficiency for the purpose of assuring that each item is
addressed for generic implications. The items may be Items
of Noncompliance identified by the NRC, deficiencies identified
by Bechtel or CPCo, or conditions.which have not been ruled
out as possibly contributing to the diesel generator building
settlement problem. Appendix I also provides:

1. A detailed discussion of each deficiency, including its
scope and possible generic implications

,

1-1
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2. The correctiva actions taken to correct each deficiency
associated with the settlement problem

,

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

Response (to Question-1, Part b)
,

. >

The Midland Final Safety Analysis Report (FSAR) was prepared;

|
in accordance 'with Bechtel's , Engineering Department Procedure
(EDP) 4.22,. Preparation ~and Control of Safety Analyses
Reports. . The Bechtel-originated FSAR sections were written
based upon information, requirements, criteria, and commitments
contained in the various documents identified in the Midland!

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

These sections, as well as those originated by CPCo or B&W,;-
' were distributed for internal-Bechtel interface coordination

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

4

i by the use of three additional forms: Midland Project FSAR.
Interface Routing Slip ~ (Attachment 1-2), Midland Project<

-

' FSAR Interface Comment Closure - (Attachment 1-3) , and Midland
| Plant FSAR Chief Engineer's Comment Closure (Attachment 1-4).

Finally, the individual FSAR sections were distributed'

to CPCo and B&W and a three-company meeting was held to
4

review and approve the final sections. The purpose of this
overall procedure was to ensure that all appropriate licensing
and project design documents were considered when preparing
the FSAR sections and that appropriate interface coordination
was conducted..

e

The Midland FSAR was sdbmitted to the NRC at an earlierL
point in the project schedule than would have normally
occurred in order to provide additional time for thesoperating
license hearings-due to the' forecasted intervention. Conse-

;-

quantly, some of the material required to be included in the
FSAR was not available at the time of its initial submittal,
or was supplied based-upon preliminary design information.
As the design and construction continued, the appropriate
sections of the FSAR were revised or updated to include the

i

necessary information.
In addition, 973 official NRC questions were issued on the

: Midland docket (850 on the FSAR and.123 on the environmental
7-

report). Several of these questions resulted in design
changes. As these changes were made, the appropriate sections
of the FSAR were revised. An audit of Bechtel Project

; Engineering was conducted by Bechtel Quality Assurance on
!

l
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OJanuary 22 through 30, 1979, to ensure that there is a |
laystem by which design changes are reflected in the FSAR and i;

;- ;that this system is properly implemented. In addition,
[there were numerous CPCo QA audits which included this aspect.

I! ,\ 1
.

.
iTo identify and track missing information in the FSAR, an ,

! j: " Amendment / Commitment List was created. This list gives the |

appropriate FSAR section reference, a brief description of*

' the missing 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 1-5.
"Through the above procedures and actions, the FSAR andg-
project desigri documents are constantly being reviewed and
compared against'ench other. When inconsistencies are
identified, they are corrected. However, there are some'

j sections of the FSAR that are essentially inactive (e.g. ,
the FSAR section relates to' items for which the design,
procurement, and construction' phases have been completed and-I

there have been no recent document' changes or NRC questions| a
; > ito: prompt a review o,f the section).

, .
,.

(; Prior.to the identification and investigation of the dieseli

j - generator building settlement starting'in August 1978, FSAR
' JSection 2.5 and subsection 3.8.5 (which were the areas of

contradictions in the PSAR and FSAR as described by ISE*

- during tho' meetings of February 23 and March 5,1979) were'

considered inactive. All of the major plant backfill opera-
I 'tions were completed, no significant revisions to the,related

civil specifications or calculations were made, and'only two
; NRC questions were received at that time. These two NRC

questions were related to Section 2.5 and dealt with the
seismicity of the Michigan region.

Although the above activities have been and are now being
; implemented, it has been decided that in order to provide

assurance that, areas of contradiction do not exist in other
secti,ons of the PSAR and FSAR dealing with matters otheri

than fill, the following additional ~ actions will be taken.
;
.

1. A PSAR Commitment List was created in 1973 to identify
.

and track design commitments made in the PSAR and
related licensing' documents. A sample sheet from this
list-is included as Attachment 1-6. Several revisions*

of this list were issued to update the " status" and
,

" disposition document" columns. This list was also ,

used in developing FSAR Table 1.3-2, Significant Design
Changes, which identifies the significant changes made

,

.

!
since issuance of the construction permit. To assure

i that the PSAR design coumitments were properly dispo-
silloned through incorporation into a project design

!
i 1-3
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document or the FSAR, a final review and update of the
PSAR Commitment List will be completed by September 28, 1979. -

2. To assure that no areas of contradiction exist between
j the FSAR, PSAR, and project design documents, a review

of sections of the FSAR that are determined to be
inactive will be completed by September 28, 1979.. For

$. this purpose, an inactive FSAR section is defined as
any section for which the basic tschnical content has
not changed since the initial preparation of the FSAR
and for which there are no outstanding unanswered NRC

, . questions or identified Safety Evaluation Report open
- items. Any inconsistencies identified during these
review activities will.be resolved and all appropriate

! changes will be made to the FSAR. A review of the
remaining sections of the FSAR is not considered necessary
because of the ongoing review process described above.

3. EDP 4.22, Preparation and Control of Safety Analysis
Reports, provides a system for controlling the preparation
and revision of safety analysis reports. This procedure
will be reviewed by June 29, 1979, although there are
no apparent needed improvements noted at this time.

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

Response (to Qucaticn 1, Part c)
!

The previous discussions describe known quality assurance
i

deficiencies relating to the diesel generator building settle-

| ment, corrective actions taken with regard to the deficiencies
as they apply to the settlement problem, and actions taken for

,

the deficiencies as they apply generally.

_ - _
- . . .

In addition to these specific actions previously noted, other
actions related to the generic nature of the deficiencies identi-
fied have been taken or are in progress. These resulted from CPCo
and Bechtel's implementation-of their QA programs. A brief

i
' descriptiot of these actions follows.

1. A review was completed by Bechtel Quality Assurance in
i January 1978 of the use of the Field Change Request and

Field Change Notice to obtain clarifications of specifi--
! cations and drawings. This review concluded that there

is an awareness of the need for specificity in specifi-;.
cation and drawing preparation on the Midland project.L

2. A review of specifications covering items such as
references, tolerances, and clarity of the specifications
was undertaken by Bechtel and CPCo in late 1977. This

.

)

{ 1-4
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d study resulted in revision of several specifications.-

''- Most of the specifications used by construction were
included,,but the soils and concrete specifications,

, ,

were not used because the status of this construction'

was nearing completion. A review will be undertaken.
,

and completed by June 29,.1979, of specifications not
included in the initial study, but still in use in the-

field. This review will cover the same areas as the
- original study. Specifications C-210 and C-211 have

been the subject of review subsequent to the discovery
of the settlement problem, and have been revised'to
provide a better definition of the requirements.

3. During the specification review, Bechtel Quality -

. Control and CPCo QA also reviewed each active Quality
i Control Instruction (QCI) . in use to ensure the callout

,

'

' ' of, adequate inspection criteria. Where additional
clarification.of specifications was considered necessary,
this information was forwarded to Bechtel Project,-

Engineering for resolution and included in the study
4 discussed previously.

4. Duz-ing September 1977, Bechtel QA revised their monitoring
program to provide for more in-depth verification of QA
program requirements. At the same time, Bechtel QA
management audits were increased from one to two per
year. Bechtel QA. engineers assigned to the site have
been increased from five in- 1977 to a present level ofF

eight.'

5. In 1976, CPCo QA instituted a program of overinspection~

'

of certain 0-listed construction activities. To implement
.

this program, CPCo QA personnel at the site were increased
from 5 to an average of 20 over the period from 1976 to
1978 to support new activities (mechanical, electrical,
etc) being started. CPCo QA personnel in the Jackson
office were increased from one to six (excluding the
Audit'and Administration Section).

Areas that were subject to overinspection includeda.
the following:

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

(a) 1976 - 53 inspections
.

(b) 1377 - 306 inspections

(c) 1978 - 145 inspections

1-5
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(2) Structural embedment installation - 1005
(initiated during June 1977)

(a) 1977 - 168 inspections
,

(b) 1978 - 84 inspections

(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 the start of
radiography

b. Other areas subject to a total increase in audits
and overinspections included, but were not limited
to:

(1) Mechanical activities

(2) Electrical activities

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

c. Audits conducted in all areas by CPCo site QA
personnel are as follows:

(1) 1976 - 76 audits
..

(2) 1977 - 48 audits

(3) 1978 - 51 audits

6. Resident engineers have been assigned at the site to
aid construction in the proper interpretation of draw-
ings and specifications, aid in the resolution of
problems such as interferences, and provide clear
direction of the specification intent. These residents
have been increased in number from 1 in March 1976, to
the current figure of 22.

7. In April 1978, Bechtel QA initiated supplementary
guidelines to indicate certain criteria for initiating
tracking charts to aid in identifying trends in any
particular area for repetitive occurrences. These
charts are issued monthly to CPCo and Bechtal QA manage-
ment.

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

1-6

. _ . - - _ _ . - _ . _ _ _ _ _ _ . - _ _ - - - - .. . _ _.- _ . _ . . - . ._



.

Response (to Question 1, Part d)
~

The preceding discussions describe various discrepancies
discovered as a result of the settlement investigation,
corrective actions associated with the soils activity, and
corrective actions planned or taken in other areas to assure
that these deficiencies do not exist and are precluded else-
where. 'This discussion also describes reviews and correc-
tive actions which were taken prior to the advent of the
settlement problem, but which continue.to apply generically.
It is emphasized that the settlement monitoring program (by
which the settlement problem was initially detected) was an
integral and continuing part of the overall Midland Quality
Assurance Program.

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

i

|

|

|

!
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Appandix I

CATEGORY I
DESIGN ACTIVITIES

, ,

A. - Deficiency Description:

1. Inconsistency Between Specifications And The
| Dames & Moore Report

A number of consultant reports have been added as
appendixes to the PSAR. These reports contain
numerous and sometimes conflicting
recommendations. These reports are subject to be
construed as commitments. For example, the Dames
& Moore Report (referenced as an attachment to the
PSAR in Amendment 3 to the PSAR) makes certain
recommendations relating to the compaction and
protection of soils. Certain of these
recommendations were not specifically called out
as requirements in the implementing specification.

2. Lack Of Formal Revisions Of Specifications To
Reflect Clarification Of Specification
Requirements

Conflicts existed between Sections 13.7 and 12.4
of Specification C-210 relating to the laboratory
standard to be used. These paragraphs were the
subject of clarification communications.

,

a. Specification C-210, Revisions 2 through 4,
Section 13.7 originally required cohesive
soils to be compacted to not less than 95% of

. modified proctor method (ASTM 1557,"
. .

,

Method D)."

b. Specification C-210, Revisions 5 and 6,
Section 13.7.1, Cohesive Soils, states, "All
cohesive backfill in the plant area and the
berm shall be compacted to not less than 95
percent of maximum density as determined by
ASTM D 1557, Method D."

c. Specification C-210, Revisions 2 through 6,
Section 13.4, Testing, states, " Testing of
all materials placed in the plant area and
the berm will be oerformed in accordance with
the tests listed in Section 12.4"

^

d. Specification C-210, Revisions 2 through 6,
Section 12.4.5.1, Cohesive Soils, states:
"The maximum dry density and optimum moisture

w.

I-l
i

-
,
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content of cohesive material will be
determined in the laboratory in accordance
with ASTM Designation D 1557, Method D,
provided that the sample is prepared in 4
layers, each compacted with 25 blows with a
10 pound hammer dropping 18 inches giving a
compactive energy equal to 20,000 foot-pounds
per cubic foot. (Bechtel modified Proctor
Density test) ."

3. Inconsistency of Information Within The FSAR
Relating To Diesel. Generator Building Fill
Material And Settlement'

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 random fill,
which includes cohesive and cohesionless
material and concrete.

b. FSAR Subsection 3.8.5.5 indicates a
settlement of 1/2 inch for shallow spread-

footings (such as the diesel generator
building). FSAR Table 2.5-48 indicates a
settlement of the diesel generator building
of approximately 3 inches.

4. Inconsistency Between Basis For Settlement
L calculations For Diesel Generator Building And

Design Basis
v

a. Settlement calculations for the diesel
generator building differ from the design
requirements 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.

(2) An index of .001 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.

.

4
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b. The results of these erroneous calculations
were included in the FSAR.

5. Inadequate Design Coordination in the Design of
the Duct Bank

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.

B. Discussion Of The Deficiency, Its Scope, And Generic
Implications: (The numbers below correspond to the
numbers under Part A above.)

1. Project engineering specifications meet the
commitment for' compaction of soil as stated in
PSAR Amendment 3, dated August 13, 1969. PSAR
Subsection 2.8.4.1 states, "All fill and backfill
materials are adequately compacted to insure
stability of the fill and to provide adequate
support for structures founded on this fill
without excessive settlement." Specifications C-
210 and C-211 provide sufficient criteria by which
to ensure that the fill is adequately placed to
prevent excessive settlement.

4

As stated in PSAR Subsection 2.8.1, Introduction,
"This section presents the summarized results of
studies of the foundation investigation phase...."
Although the Dames S. Moore report is referenced inF

this-subsection, it was not intended to be a PSAR
commitment except-for those portions specifically
indicated in the PSAR.

Therefore, the differences between the Dames &
Moore recommendations (or other consultant recom-
mandations) and the specification requirements do
not indicate a failure to meet commitments in the
PSAR. These recommendations were considered by
Pechtel Project Engineering and appropriate ones
were committed to in the PSAR and included as
requirements in the specifications.;

2. Letters, TWXs, telecor.s, and memorandums are often
used to clarify the intent of the specifications.'

It is possible than in some situations the
clarification provided through the above methods
may have modified the specification without
formally changing the wording of the
specificaticus. This is considered potentially
generic to other areas.

I I-3
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3. Refer to the response to Question 1, Part b.
.

4.- The diesel generator building settlement
calculations were based on preliminary information
supplied by Bechtel Project Engineering in
March 1976 which included a. uniform loading of
3,000 psf over the entire building. The
calculations were checked in the San Francisco
office in March 1977. The final design was
released by Bechtel Project Engineering in
March 1977.

A fill soil compressibility factor of ;001 which
was used in the original settlement calculation
was later determined to be less appropriate than
factor of .003, and a factor of .003 was stated in
the FSAR. The individual responsible for the.
original calculation did not become aware of this
change.until after the diesel generator settlement

: problem surfaced. . Thereafter, he determined that
2 the change, in this case, would result in a

predicted. settlement that was insignificant 1y
different from that predicted in the original ;

,

calculation. This was not noted in the original
calculation.

checking of the calculation was completed prior to'

completing the coordination of the-final design.-

configuration. The original calculations were
based on a uniform load of 3,000 psf and a mat'

foundation, whereas the final design was based on
a uniform load of 4,000 psf and a spread footing a

foundation. .The originator of the calculation was
aware of this change on'a timely-basis, but it was
determined that because conservatism was used in
the calculations, the change in results using the
final' design parameters would be small and within

j the-accuracy limits of the analysis. However,

this was not noted in the calculation.

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

EDP 4.22, and EDP 4.37, refer to Part C (below)
i for'a discussion of the corrective action.

5. Project design Drawings E-502 and C-1001,
Revision 2 and C-1002, Revision 2 resulted in a
1-inch separation gap being specified between the
duct banks and the diesel generator building>

foundations to allow for differential settlement.
The applicable electrical drawings indicate

-

I-4.
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minimum dimensions only, and do not reflect as-
built dimensions. Therefore, the cognizant
engineer went to the jobsite, measured the exposed
duct banks, and designed the openings in the
footings accordingly. At the time of this jobsite
visit, the backfill and a mud mat covered the
enlarged cross ^ sectional area of the duct banks
bel.ow the footings. From the information
available to the engineer, it was not apparent
that the duct bank under the opening was larger
than the part projecting through the mud mat.

'

Coordination failed to identify a second
electrical drawing, Drawing E-42, Sheet 33,
Revision 4, which shows that buried duct bar's
have more concrete cover over the conduits in the
duct than was required for the exposed duct bank
above the footing level. As a result, the design
did not specify a vertical gap between the bottom
of the footings and the enlarged duct bank
section.

Coordination of drawings is accomplished in
accordance with EDP 4.46. This procedure requires
a coordination print to be utilized and signed by
the affected discipline engineers. Only the last
revision of the coordination print is required to
be retained.

.

Most interdisciplinary interfaces are self-evident
.as to interferences that may arise from other
design or. construction. .There are specific design
bases for the separation between Seismic
Category I systems, and-between Seismic Category I
and non-Seismic, Category I systems. Below grade-

interfaces are not easily accessible for later
verification, whereas accessible interfaces will
be subject to walkdown inspections at the;

completion of construction. -This final check will
verify compliance with separation criteria and the
absence of interferences.

| Based on the above, we do not consider this case
to be generic, but rather an anomaly. This is
supported by the fact that Bechtel Quality
Assurance and Quality Engineering have completed
16 monitors and audits in the area of design

" coordination over the last 16 months, and have not
identified any significant deficiencies.

-.
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li ~ Actions Taken-To Correct The Deficiency Associated With
The Settlement Problem: (The numbers below correspond,

to the numbers under Parts A and B above.)-
.1.a. Specifications C-210 and C-211'have been revised

by issuance of Specification Change Notices (SCNs)
C-210-9001 (March 30, 1979) . and C-211-9001
(April 2, 1979), which provide for:

'

(1) Maximum density of cohesive soils using ASTM
D 1557, Method D, with a minimum compaction
of 95%;

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

(3)- Maximum loose lift thickness of 8 inches for
motorized equipment and 4 inches for hand-
held equipment;

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

1.b. A complete review of the Dames & Moore Report will
be completed and a documented disposition will be

'

made for any other apparent differences between
the Report recommendations and the project
specifications. This review will be completed by
June 29, 1979.

2. Specifications C-210 and C-211 have been revised
as previously stated in Section C.1.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
reiterated in an IOM to the Group Supervisors from
the Midland Project Engineer on April 11, 1979.

3. Pertinent portions of FSAR Sections 2.5 and 3.8
are being reviewed, and FSAR change notices have
been and may be written to correct the inconsis-

'

tencies and to add clarification to the material
presented. FSAR change notices were incorporated
into the FSAR in Revision 18 (dated February 28,-

4

1979). The remainder of these reviews will be
completed by June 29, 1979.

4.a. Settlement calculations will be made again
subsequent to the compl tion of the diesel9
generator building surcharge operation.

< r .

.
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4.b. The importance of updating support documents (such
as calculations) as new design information becomes,

available in order to avoid discrepancies has been
reiterated by an internal memorandum to the Bechtel
Geotech Design Team dated April 12, 1979.

4.c. A recent Bechtel Quality Assurance audit of the
Bechtel Geotech Section was. conducted in February,
1979. Although the results of this audit
indicated that this area is effectively
controlled, additional audits will be performed in
this area on a 6-month cycle until completion of
soils work.

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

5.b. Bechtel Project Engineering will review design
drawings for cases where ducts penetrate
vertically through foundations. The possibility
of the duct being enlarged over the design
requirements and the effect this enlargement may
have upon the structure's behavior will be
evaluated by June 1, 1979. Proper remedial
measures will be taken if the investigation shows
potential problems.

D. Corrective Actions Taken To Preclude Recurrence
Elsewhere: (The numbers below correspond to the numbers
under Parts A, B, and C 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 requirement
was previously found in the Bechtel Job Procedure
(7220) entitled, " Design Document Requirements
Procedure."

EDPI 4.1.1, Revision 0, Paragraph 3.1" states: "The
Discipline Engineer who originates a design
document shall fill out the attached Design
Requirement Verification Checklist (DRVCL) as he
develops the design document to assure that all
applicable design criteria contained in each
- referenced document has been incorporated into the
design document and to verify that no omission or
conflict exist. If a particular Design
Requirements Document is not applicable to the
design document, place 'N/A' in the space provided
for identification."

I-7
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Exhibit 1 to EDPI 4.1.1 includes a "PSAR/FSAR"*

category and a "Bechtel discipline standards"
category.

To assure that this system is being implemented,
Bechtel QA conducted an audit of this system on
January 22 through 30, 1979. This audit resulted
in two findings for which corrective actions are
scheduled to be completed by May 18, 1979.

2.a. A review of the references, tolerances, and
clarity of the specifications was undertaken by
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 this study, but
the soils and concrete specifications were not
because the status of this construction w?.s

'

nearing completion at that time.

2.b. Using the installation of the reactor building
spray pump and ancillary system as a study
mechanism, Bechtel and CPCo performed a
dimensional tolcrance study. The purpose of this
study was to evaluate drawing and specification
tolerances and clarity. This study was concluded
in early 1978, and preceded the majority of the
mechanical 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.

2.c. A review of those specifications being used for
remaining construction and not included in the
studies described in Parts 2.a and 2.b above will

[: be completed by June 29, 1979.

2.d. EDPI 4.49.1, Specification Change Notice, will be
revised by May 1, 1979, to incorporate
clarifications and instructions concerning use of

.

specification change notices.

|
2.e. A specific review of the FSAR and specification

|
requirements for the qualification of electrical
and mechanical components has been made as part of
the corrective action relating to CPCo's 50.55(e)!

report on component qualification.

'

3. Refer to the response to Question 1, Part b.

I 4. Calculational. techniques and actual analysis willi

( be audited to sample the effectiveness of the

|
|
,
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i
design calculational process. Recent audits have
been conducted of the ITT Grinnel hanger design .

and CPCo relay setting calculations. Bechtel
will, on a yearly basis, audit each of their
design disciplines.

5. No further actions are required on this item.

f

i

1 O
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CATEGORY II
- CONSTRUCTION ACTIVITIES

A. Deficiency Description:

1. Insufficient Compactive Effort Used In Backfill
Operation

There are no records available to indicate that
the various types of compaction equipment used for
ctructural backfill were evaluated or qualified to
handle the specified lift thicknesses and that
appropriate lift thicknesses were established for
each type of equipment.

2. Insufficient Technical Direction In The Field

The Dames & Moore Report and the Civil-Structural
Design Criteria 7220-C-501, Revision 9, Section
6.1.1 state, in part, " Filling operations shall be
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 responsibility *for soils placement.
The direction and supervision were not sufficiently
employed.

B. Discussion Of The Deficiency, Its Scope, And Generic
Implications: -(The numbers below correspond to the
numbers under Part A above.)

1. Areas of low dersity appear to be mostly confined
to structural backfill placed in confined areas
using vibratory type hand-operated equipment and
in areas placed under Specification C-2]O where
equipment was not prequalified and acceptance was
by test. The equipment was evaluated for its
ability to handle lift thicknesses of up to
12 inches based on achieving satisfactory in-place
test results. However, the specific type of
equipment used and the number of passes needed to
achieve the required density were not recorded.

Category III provides a discussion of the generic
implications of the quality control and testing

,

factors which had a primary inpact on equipment
qualification.

2. The soils tests during plant fill operations
generally showed good compaction, and this informa-

I-10
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tion was utilized by field personnel in determining i

the amount of direction necessary. Soils operations ;

are unique and there are no physical attributes |
g available to supervisory personnel by.which to

check the quality of the compactive effort other
than the test results. Each lift is subsequently
covered by the following lift. For most other
work (such as piping), the results of the work
efforts remain visible (such as alignment at
subassembly closure points), or subsequent inspections
can be made or repeated to verify the quality
(e.g. , hydrostatic tests, nondestructive examinations,
and functional tests).

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

1. Prior to the resumption of soils work in the plant
area, compaction equipment will be reevaluated or
requalified as to material type (cohesionless or
cohesive soil) , lift thickness, number of passes.

or rate of coverage (i.e. , compaction effort) , and :
'

i compaction achieved based on field and laboratory
density testing. This will be documented.

i 2.a. Permanent fill operations will not be conducted
unless a Field Soils Engineer is onsite to provide'

technical direction for the operations. . SCN C-

i 211-9001 adds this requirement. .In addition, a
'

Soils Engineer from the Bechtel Design Section
will be assigned to provide an overview of the
field operation. The duties and responsibilities

| of these personnel will be defined prior to the
j resumption of soils operations.
;

E - 2.b. CPCo will implement overinspection for soils
placement, utilizing a specific overinspection

- plan.

! D. Corrective Action Taken To Preclude Recurrence Elsewhere:
(The numbers below correspond to the numbers under
Parts A, B, and C above.)

|
1. A review of specifications and procedures used for

|
construction will be made to identify all construc-
tion equipment requiring qualification. This'

review will be completed by June 29, 1979.

2. The duties and responsibilities for field engineers
and field crafts supervision are defined in Field

I-11
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Procedure FPG-3.000. This procedure will be
reviewed by May 31, 1979 to assure the clarity and

,

completeness of the definition of duties and
responsibilities, although there is no apparent
need for improvement at this time.

.

$
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CATEGORY III
QUALITY CONTROL AND TESTING ACTIVITIES

o-: ~

Deficiency' Description:A.

1. Inadequate Quality Control Inspection Of Placement'

- Of' Fill
"

Bechtel Quality Control inspection of soils work
did not_ identify deficiencies which may have
contributed to placement of fill that appears to
have densities in place that are lower than those
specified.

.

2. Inadequate Soil Moisture Testing

Prior to'1978, moisture content was controlled by ,
tests taken after compaction. Few or no tests
were taken on'the fill prior to compaction, as
required by Specification C-210, Section 12.6.
Attachment 1-7 describes the methods that were
used for soil control during the various stages of
soil placement.4

3. Incorrect Soil Test Results..

I A review of. soils test reports indicates that
there are some reports which-contain errors and -

~

inconsistencies in the data. Technical direction,
surveillance, and test reoort reviews by Bechtel
Quality Control did not identify these errors and'

inconsistencies.

In addition,~a preliminary review of these reports
,

' - also indicates other possible problems with the
compaction test data. Attachment 1-8 presents the'

preliminary findings of this review.

4. Inadequate Subcontractor Test Procedures
i.

U.S. Testing's QA Program, Revision 6, dated
;

March 20, 1978, did not provide procedures or.

instructions, as required by Specification G-22,
for the following areas:

Developing and updating the family of proctora.
curves;

!

b. Visually selecting the proper proctor curve;

i

I-13;-
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c. . Developing additional proctor curves for
changing materials occurring between normal
frequency curves;

,

,
d. -Alternative merhods of determining the proper

laboratory maximum density where vi .ial
comparison is not adequate.

Specification.G-22, Revision 1, dated June 22, 1973,
'

is an attachment to Specification C-208 and specifies
L the requirements for U.S. Testing's QA Program.
Section 3.1.5 requires that.this program provide
instructions, procedures, and drawings.

~

B. - Discussion Of The Deficiency,.Its Scope, And Generic
Implications: _ . (The numbers below correspond to the

' numbers.under Part A above.)

l. The inspection for soils was accomplished by-'

surveillance which did not require extensive
" - documentation of the specific characteristics

inspected. In other_ construction areas for which
surveillance is employed, acceptance is based on
the final inspection of the physical characteristics
after completion of the construction activity and
the final-inspection results are documented on a
characteristic-by-characteristic basis. As such,
the application of a defect prevention surveillance
is not a generic problem where final inspections
of record also exist. This item is considered to
have generic implications in areas where inspection
of processing methods, equipment, and personnel
during construction is intended as an inspection
of record requiring clear direction and recording
of the specifics.

2. Prior.to 1978, Section 12.6 of Specification C-210
was interpreted by field personnel as follows:

-

"during compaction" was interpreted as the entire,
process of placing, compacting, and testing fill.
The moisture content was measured during the
density test,-which was taken immediately after
compaction. Therefore, by field interpretation,
the moisture content was measured "during compaction"4.
and the fill was not tested in its loose state.
Reconditioning was done after testing. A summary
of moisture measurements-taken for each time
period of. construction.is given in Attachment 1-7.

'

When cohesive soils are used, moisture control in
the borrow areas or stockpiles is for the purpose
of minimizing the construction impact of performing-,

I'
>

1
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moisture conditioning in the area where fill is
being placed and compacted.

i

The specifications, as now revised, require that
.the moisture content for cohesive soils be within
+2% of optimum moisture at the time of field
density testing. The specification further states
that field density tests are to be taken immediately
following compaction.

Moisture conditioning of soil (preconditioning of
material) is unique to fill placement and is ,

therefore, not generic to other areas or disciplines.

3. Bechtel's quality control of testing performed by
the testing laboratory subcontractor included
steps to verify that the test results were reported
as either percent compaction or relative density
(as appropriate .to the material being tested) , the
specification compaction requirement was met, the
moisture content was within the required limits
-(when required for cohesive soils) , and the report

j; form was properly completed providing date of
. test,-location, elevation, and laboratory chief's
signature attesting to procedure compliance.

,

This item is considered to be.potentially generic
to other testing performed by this subcontractor.
It is not considered generic to the activities
perfor?.ed by the nondestructive examination :(NDE)
subcontractor, as indicated by recent monitors.and
audits as follows:

4- 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 resulting from
these audits do not indicate any significant'

or repetitive problems.

b. Bechtel Quality Control surveys the NDE
; subcontractor's testing operations and

. reviews all Q-listed radiographic film for,

F final acceptance.

c. The authorized inspector reviews ASME radio- ,

graphs and surveys other NDE.
^

d. CPCo QA provides an overinspection of NDE on
a sampling basis.

.I-15
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4' . .The inadequacy of the test laboratory subcontractor's
test procedures is considered to be potentially
generic to other testing performed by this subcon-
tractor. It is not considered generic to the
testing performed by the NDE subcontractor for the
reasons cited in Part 3 immediately above.

.

C. Actions Taken To Correct Deficiency Associated With The
Settlement Problem: (The numbers below correspond to
the numbers under Parts A and B above.)

i

1.a. PQCI.C-1.02, Compacted Backfill, is being revised

| to include a Daily Soil Placement Report, which is
to 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) Identification of supporting personnel;

(4) Recording lift thickness measurements (by
elevation differences) which are representative
of the fill being placed;

,

.

(5) Compactive effort used (rate of coverage or
number of passes);

,

(6) Location by grid coordinates and elevation pf
all tests taken and testing frequencies.

,

f

1.b. Bechtel Quality Control " surveillance" will bej

changed in PQCI C-1.02 to " inspection" for inspections
of record prior to the resumption of soils operations..

,

l.c. As previously noted under Category II, Section C.2.b,
CPCo will: perform overinspection on a sampling
basis.

2.a. SCN C-210-9001, issued on March 29, 1979, and
SCN C-211-9001, issued April 4, 1979, provide more .

i direction as to the manner in which moisture is to
be controlled in the field.

( 2.b. Bechtel Quality Control will continue to review
L field moisture and density test results to verify

that moisture content is within the required
i

! moisture limits. When test results are not accep-

g table, the area affected will be identified to the
| Field Soils Engineer for appropriate action. The

corrective action taken will be documented by

;

1I 16
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-Bechtel Quality Control cn the Daily Soils Placement
Report, Discrepancy Report, or Nonconformance
Report, as appropriate.

2.c. In addition, when cohesive material is used from
borrow areas and stockpiles, moisture tests may be
taken for production-control. Such information
will be provided to the' Field Soils Engineer for
his evaluation of the need for any preconditioning
of materials prior to placement and compaction.

F Final acceptance of moisture content will be at
the time of compaction testin;, : required by the
specifications.

.
' 2.d. The CPCo commitment given in Section C.l.c above

also applies here.

3.a. An in-depth review of testing and test results is
,

being conducted by Bechtel. The Bechtel Geotech-

group is leading the investigation. This investi-

4 gation will include:

.
(1) Borings taken in areas placed.throughout

' construction;
!

(2) Test pits;
.

(3) Laboratory tests on samples from borings and
test pits;

(4) Analysis of past test results (Some preliminary
results are given in Attachment 1-8.); .

(5) overlay plots of all tests.

This will be completed by July 31, 1979.

3.b. PQCI C-1.02 is being revised to improve the~

clarity of the specific items covered by Bechtel
Quality Control's inspection of U.S. Testing's
soils compaction test reports.

!

3.c. CPCo will perform overinspection of the U.S. Testing
soils testing activities and reports, utilizing a
specific overinspection plan..

~

4.a. Selection of proctor curves will no longer be a
problem because each field density test will be
accompanied by a separate laboratory standard
compaction test which will provide a direct comparison.
This has been directed by a letter to U.S. Testing
and has also been reflected in SCN.C-208-9004

| dated April 13, 1979.
|~

!.
l

|
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I4.b. An in-depth audit of U.S. Testing's operations
will be performed by Bechtel by May 31, 1979.
This audit will include an evaluation of the need
for any other procedures.

D. Corrective Actions Taken To Prtclude Recurrence Elsewhere:
(The numbers below correspond to the numbers under
Parts A, B, and C above.)

1. Bechtel Quality Control has initiated a review of
all active Quality Control Instructions (OCIs).
This review is being performed to identify those
QCIs similar to PQCI C-1.02 which provide for
defect prevention surviellances. Modifications
will be made to these QCIs to distinguish between
the defect prevention surveillances and the final

,

inspections of record, recognizing that the final
inspections of record may be made during or at the
completion of the construction activity. The
final inspections of record will be required to be
documented, whereas the surveillances for defect
prevention will not be required to be documented.

-

The review is scheduled to be completed by May 15,
1979. Modifications to QCIs will then commence as
necessary in accordanace with SF/ PSP G-6.1.

2. No additional action is required.

3.a. Quality control Instructions will be evaluated to
ensure that the documentation characteristics
which are to be inspected (i.e., review callouts)
are clearly specified. This will be completed by
June 29, 1979.

3.b. The laboratory testing subcontractor is also
performing other testing work, such as that for
concrete materials and reinforcing steel mechanicalI

splices. Through reviews of test results, test
;

| procedures, equipment used, and personnel performing
the tests, similar deficiencies as addressed above

i are not apparent.

3.c. An in-depth Bechtel QA Project and Engineering
audit.of U.S. Testing operations covering testing
and implementation of their QA program will be
conducted in late April or early May 1979. This
audit will consider generic elements.

4. No additional action is required.'

|
*

|
:
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5._ Additional Actions Applicable Across the Board: ,

a. During- May and August of 1977, a review of
all QCIs was performed jointly.by CPCo and
Bechtel to accomplish the following:

(1) Delineate inspection technique (visual,
measurement, or visual and measurement);

,

, _ (2) Assure the existence of_ adequate inspection
criteria (reference specifications,
drawings, etc, as required);

(3) Modify the inspection record to require
that the QC Engineer utilizes the acceptance
criteria as stated in the source document
and records the actual inspection

,

resnics;

(4)- Delineate interfaces;

(5) . Clarify instructions to the Bechtel
Quality Control Engineer;

(6) Clarify the scope of the inspection.

b. CPCo. Project _ Management and QA reviews field3

procedures (new and revised),and CPCo QA
. (new and revised) in line with

_

reviews QCIs
*

Beclatel before release.

c. In 1978, CPCo implemented an overinspection plan
- to independently verify the adequacy of construction

,

and the Bechtel inspection process, with the exception
of civil activities. Reinforcing steel and embeds*

were covered in the overinspection. CPCo, however,-
has audited and surveilled other civil activities
numerous times, as indicated in the individual
engineer's activity logs.

d. CPCo reviews onsite subcontractor QA manuals
and covers their work in the audit process.

.

e. An ongoing effort is improving the " surveillance"
* mode called for in the QCIs by_ causing more
. specific accountability as to what character-

istics are inspected on what specific hardware
and in some cases changing " surveillance" to
" inspection."

.
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f. Bechtel is working to incorporate scientific
sampling plans for inspection areas, wherea.s
the existing practice is to use percentage
sampling.

.

S

3
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CATEGORY IV
. QUALITY ASSURANCE ACTIVITIES -

A. Deficiency Description:

-1. Inadequate Corrective Action For Repetitive
Conditions

There have been nonconformances which could be
considered to be repetitive. NCRs documenting
these nonconformances include, but are not limited
to, QF-29, QF-52, QF-68, QF-120, QF-130, QF-147,
QF-172, QF-174, QF-199, QF-203, Audit Findings F-
77-21, and F-77-32, NCR 421, NCR 686, NCR 698, and
NCR 1005.

Quality Assurance Department Procedure C-101,
Revision 1, Paragraph 1.0 states, in part, "This

,

procedure provides a mechanism for identifying
quality trends, and initiating corrective action
to prevent recurrence...."

'

The reviews made in accordance with the procedure
did not identify the need for additional process
corrective actions beyond those which had been

'

taken already as part of the. dispositions for the
individual nonconformance. reports.

2. 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 program contributed to a
conclusion that soils operations were adequately
controlled.

B. Discussion Of The Deficiency, Its Scope, And Generic,

Implications: (The numbers below correspond to the
; numbers under Part A above.)

1. Bechtel implements a trend program to assist in
,

the determination of additional actions needed to
correct repetitive problems. This program includes
all noncompliances, including CPCo NCRs and AFRs.
The repetitive problems concerning soils operations
were included in this program, but the Bechtel and
CPCo individuals responsible for review of-the'

trend program outputs did not identify the need
,

for corrective actions in addition to those already
taken. This item could be generic to other areas'

where repetitive nonconformances have occurred.

i

| -

:
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In. addition, the CPCo program to detect significant
- conditions adverse to quality did not identify a

need to take corrective action beyond that outlined
in CPCo NCRs and AFRs.

2. The use of auditing and monitoring to detect such
problems is censidered to have possible generic
implications in other areas, even though it is
recognized that an audit program only samples
operations.

C. Actions Taken To Correct The Deficiency Associated With
The Settlement: (The numbers below correspond to the
numbers under Parts A and B. above.)

1. See Section D.l.a and D.l.b below.

2. See Section D.2 below.

D. Corrective Actions Taken To Preclude Recurrence Elsewhere:
(The numbers below correspond to the numbers under
Parts A, B, and C above.)

1.a. An in-depth review of the Bechtel trend program
data will be undertaken by Bechtel QA management
to assure the identification of any other similar
areas that were not analyzed in sufficient depth
in the past reviews.- This will be completed by
June 1, 1979. If the results of this review

_

indicate a need for additional corrective actions,
'

; these will be taken as required by the existing
program.

! 1.b. An in-depth training session will be given to
Midland QA Engineers covering the settlement'

| problem and methods to identify,similar conditions
- in the future. This will be completed by June 1,

1979.
|

[ CPCo Quality Assurance personnel have been directed
| to require timely corrective action when the

|- purpose of the corrective action is either to
| prevent recurrence of the nonconformance or to

| acquire additional information as to the nature or
degree of the nonconformance.

[ 2. An in-depth training session will be given to all
CPCo and Bechtel'QA Engineers and Auditors to
increase their awareness of the settlement problem
and discuss auditing and monitoring techniques to
increase audit effectiveness. This will be done

|.
| by June 1, 1979.
I
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DATESAttachmenc l-1
,

REV. A
*

HIDLAMD PROJECT REV. B
'

FSAR SECTION REFERENCES REV. C''

Job No. 7220 '

,

Section No. Rev.

Section Title

Originating Discipline

The following documents were. reviewed while preparing the above titled section
of the FSAR (indicated by Section No., Rev. No., etc.):

1. Regulatory Guide 1.70, Rev.'2, Section

*2. NRC Standard Review Plan, Section
NRC Branch Position Papers

3. DRL Safety Evaluation, Section

- 4. PSAR Section or Questions

~5. Unincorporated SAR Change Notice
Incorporated by This Text

' ~

6. Unincorporated SAP Change Notice
Considered -

T

7. Regulatory Guides No./Rev. -

8.'- Project Regulatory Guide. Position
Considered NA. .YES

,
.

9. Responses to NRC Regulatory Guide
Questions No.

.

10.-Supplemental Environmental Report Section'

11. Final Environmental Report Section

'

12. System Desc'ription/Rev.
'

13. Dwgs. or Specs./Rev.
"

14. BESSAR Section Reviewed ,

15. BESSAR Section Adapted -

BESSAR Section Found Non-Applicable Because '

_

BY:
Originating Engineer

'CHECRED: ,

FSAR Coordinator

.. . . - - .. . .. r ,,.
.

,

.. - - . , - - . .--.-...-__-~.-...--.~..,,,,..-_m. . , . . . ,,~...-,.,,.._,,,,_.._ny------,,n....~...-._,,,,,-,-.,
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Attachm nt 1-2
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,

.

'- ' MIDLAND PROJECT
FSAR INTERFACE ROUTING SLIP

*
.

%

Attached 'is the following FSAR Sub-Section(s)' for your review:

TITLE:

rev.NUMBER (S):

Please return to , 8th floor, after review
is co=pleted by your discipline. Please keep routing slip with,

the FSAR text material. Please initial all comments for histor-
ical tracking purposes.

In order to be able to maintain our FSAR schedule, all comments
must be returned no later than five (5) working days after the
issue date below. We appreciate your cooperation in expediting

-

,.

review and return to us in the shortest possible time.
_ ._

.

Thank you,
* '

FOR INFORMATION ONLY

COORDINATION'

- FSAR Administrator PRINT
JOB 7220- '

Comments: Refer questions to:
DATE-;

'TC1 INITIAt. DATE

| | Architechs

Civil
-

j
,

Control Sys -

! Electrical

j Geotech
, Hue Eng

,

Plant Desgn- .

Mechanical,

~ Don Riat

- FSAR Coor
return to: by: -

' CINDY FINE
|

-

. ,

+

.:

|. *.

, . .

* *

9 %

V

. . . - - _._ _. _ _ _ . . . _ . _ _ . . _ _ _ _ . - . _ _ . . . _ _ _ _ _ . _ ,
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Attachmtut 1-3
- -

- . ..
*

.

. ''

MIDLAND PROJECT FSAR
~

INTERFACE C0!DfENT CLOSURE
.

-
.

,

. Date-

Job No. 7220 , .

* ' Rev. '-

Section No.
'

.

Section Title

Originating Discipline

- The above titled section has been reviewed by the following disciplines.
- The initials below, of the EGS or his designee, indicate satisfactory

resolution of his group's comments.
-

.

1.

2. -

.

3.
-

-

4.

5.
~ '

-

.

. .
.

.
'

.

. .

. Prepared:
Originating Engineer

*

.

Approved:
Discipline Team Leader

, ,

, ,

.

.

.

.

e

% g

e

.

S

e

e

.

g A

.

.

-. - - - , , , . , . . - , , -- ., . , , , , , _ , , , , - - , , - , , , , , - , , , , , - . , . , , . _ _ . , , , , - , , , _ , , , _ _ . , _ . , _ _ , , , , , , , , - _ , , , , - , , , , , , - - ,
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Attachmtnt 1-4
. ~ _ . _ _.

.

MIDLAND PLANT FSAR
CHIEF ENGINEER'S C0101ENT CLOSURE

.

' -
.

_

.DateJob No. 7220 -

.
-

- .

.

Section No.-

Section Title

Originating Discipline
.

'

The above titled section hns been reviewed by the following chief engineers
and all counnents are closed. Original DRNs are attached for the project

.
files. .

.

1.'
-

.
-

2..
.

3. -
-

*

The text changes required to resolve Chief''s Comments have been coordinated
as necessary with the following affected disciplines. The initials belov,
of the EGS or his designee, indicate' satisfactory resolution of the Chief's
comments which affect his discipline. .

.

# 1. -
,

.
. '

2.
.

3.~
.

- Prepared:
' Originating Engineer

.

. Approved:
, Discipline Team Leader*

.

-
.

- ..

.

.

.

. .

. - .

~
.

-

- - - . . . . . ... ..._ .. . . . _ . . . . . . _ . _ . . _ , . . , , , , . , , . . _ , , ,,

.. .. . _ . _ _ ,__. . . . _ . . _ . _ . _ . . . . _ . _ . . . - . . . _ _ _ . _ . . _ . . . . _ . _ . _ . _ . , , _ _ . . . . . . . _ _ _ ._.. . _ . .. _ .
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.-
AMENDMENT /COMM UNf LICT -

MIDLAND 1&2-FSAR
(Sorted by Sections) <{.

.

' closed -

, Responsibility by

Page/ Area / . Missing Date Amend-'

Section Table systge In formation Due company croup ment
,

1.2 FIO Equipment location figure Revise Drauing M-19 ti/S Bechtel PD/M
1.2-22' to eliminate

| incon.plete sections (V)

2.5.8 1.5-3 Blowdown forces on Recults of reactor internals and core 04/80 B&W -

Internals and core analyses ,
.

i (Licensing Issue 1)
i

1.7 TSL ESFAS, HPI lube oil Revise J-237, J-238, and J-239 04/79F Bechtel CS
1.7-10 pumps logic diagrams with regard to RAS

| and actuating HPI lube oil pumps
-

1.7-11 (Q&R 211.124)
i

2.5.4.13.1 2.5-69 Benchmark locations Survey settlenent measurements N/S Bechtel CV/GT*

1 (Tuh 2.5-14A) will be submitted i

i yearly until commercial operation

1. 2.5 78L Contact stresses and Provide ultimate hearing capacity N/s Bechtel CV
j 2.5-14 ultimate bearing capacity and factor of safety for the diesel
j for foundations supporting generator bulleJing, solid radwaste

seiomic Category I and II building, and condensate, primary,. and*

structures borated water aturage tanks (footnote 2)
(Licensing Issue 44) .

* e

! 2.5 TBL Idealized soil profile Provide aver.ge values for layers 07/79 Bechtel CV
2.5-16 and parameters A and Bj . .

3.5 FIG Licenuing commitments B&W to review figures (M-45 through M-49) 04/79F B&W
I 3.5-10 equipment. locations (Refer to Bochtel-1235, 2-22-79)'

through for missile. protection.
-

{ 3.5-14 study >i

"
! '

3.5 FIO Reactor building Revise figures to indicate changes N/S Bechtel PD ,

! 3.5-10 internal missile in plant laycut and missile protection g
.

i through study design (M-45 through H-49) o*

:P3.5-144 : 0
1 a
< g U'

j 3.6.2.1.1 3.6-9 Pipe break locations Fluite element analysis on primary loop, 07/79 Bechtel M rt

j t i B&W (Mt. Vernon) provides detailed (JPK) -

'd
]

analysis of pIpo stress, radial and*
3

.

! axial-(A)'

e

i g
*

i'

! (sheet 1)
;

- Revision 19
3/79.

;
*

- i . . - . -
,
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' , " PSAR CL,._.ITHENT. LIST -

'

2 gtgg.- -. - -
'015PO53T10N 3'

' SECY10N CDMHl1HENT p5AR PAGE REV. RESPCUSIBILITY STATUS CDCUMENT |4'

5-_

. .

* 3.2.3.1.13 A 1/6 scale model test of the reactor 3-34 4 -W----~~-- Incorporated FSAR 5ection 1 653 -

and Internals is being performed... 4.4.2.5 I 654'
.

final variations in flow will be Rev 0 1 655,

determined when the tests are 656
i *completed.- 657

I81
.2.3.1.If

'

3 1he reactor trip point is 147.5% 3-35 C N C------- Incorporated FSAR Ch 15 8 660;
1.l f rated power and the maulmum over- Rev 0 I 661.

' power which is 1144 ulli not be Section 3A. I 662
emceeded under any condition. R.G. 1.49 I 663

1

.
.

;
3.2.3.2.4 At the present time, an analog 3-64 4 -W Incorporated F5AR Sections ! 66-~~--

'
computer simulation is being developed 1.3.4 I 667.

, , to eva luate the perf ormance of the vent 6.2.1.3.2 | 668
1 valves in the plenum chamber. 1hla Rev 0 1 669
i analysis will be used to demonstrate (Supp 2 to I 610
'

gg that adequate steam tellet exists so 5.E.R. of I 611 g
that cooling of the core will be Midland Plant i 67
accomplished. . Units 1 L 28 1 673'

'

hRC. I 6144

July 19771 1 615,

i

i
*

,

i 3.2.4.1 The reactor Internal components are 3-65 4 -W ---I Incorporated F5AR section 1 678
designed to meet the regulrements 3.9.5 1 519i '

j sPtcIlled In section'3.2.4.I of the * Rev 0 1 680
j p5AR. 681

,

II Ii

2 Material for the reactor internals 3-66 4' BV-m qF-QI Closed E-5pec I 664
'

botting will be subjected to rigid 08-1023000012-01 I'

describes 1 6 8 r.i quali ty control requirosents to in- .

sure structural Integrity. 1he bolts torquing and I 6C7*'

.

will be Inspected for surface f la w locking re- | 688'
4 Indications ef ter all fabrication quirements) I 689

cp; rations have been completed. fastener | 690*

)' lorque values will be spocified for inspection is I 69
j the final assembly to develop fula- also in this 1 692

bolting capability. All fastenors E-5pec. I 693
'

!' will be lock-welded to insure assembly 695
| gg lategtIty. 6,96 g

_

1 >.,

1 u
! n

g>,
3 . .,

*U
,

, . " .j e

: i-

I
i 6i' # I M.O.E M . .
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.
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Moisture Measurements to Aid Compaction Control for Final Acceptance;

; Loose Fill
As Practical Prior to During

; Time in the comgaction comgaction'

Period Borrow Area (_25)- (_2%)
l'

,
Moisture Density

.

j Prior to No measurements No measure- No measure- Measurements Tests taken
i August 1, taken ments taken ments taken taken (mois- (density

1977 ture con- controlled<

trolled here) here)
! August 1, Measurements No measure- No measure- Measurements Tests'taken

1977, to taken, but not ments taken ments taken taken (density:

| winter of compared to controlled
j 1977-1978 laboratory here)
{ standard
i

? 1978 to Measurements were taken and No measure- ' Measurements Tests taken
3/29/79 controlled in at least one of ments taken taken (density

! these areas controlled
1 here)
I 3/29/79 Measurements Measurements No measure- Measurements Tests taken -

3 may be taken may be taken ments taken taken (mois- (density
ture con- controlled

'

trolled here) here)
!

.

I

!

1

Attachment 1-7
3
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Attachment 1-8
Paga 1 of 9 -

PRELIMINARY RESULTS OF REVIEW OF COMPACTION
SOIL TEST DATA

Described below are preliminary findings:

Indicated in the chart below and attached Pages 2. s
through 9 are examples of certain laboratory
standard compaction tests which were used many
times more than would be expected. Many tests
plot outside the appropriate zero air voids
curve.

*

Approximate Approximate
Soil Class- Number of Number of Times
ification Times Outside Zero
Standard Referenced Air Voids

RD-61 556 -

RD-59 65 -

RD-55 555 -

BMP-270 220 85
BMP-271 135 50
BMP-269 225 20
BMP-277 150 70
BMP-278 80 45

e The time span over which standards were used has
been found to be as long as 24 months.

.

e Retesting of failing tests may have improperly-

used different standards with lower maximum
densities and resulted in passing tests.

o certain errors in actual calculations have been
discovered.

e There is some evidence that proctor curves that do
not represent the materials may have been erroneously
selected.

| e There are indications that moisture readings obtained
with the Nuclear Moisture-Density Device might be in
error.

.

f T =

.
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.........**.................................................

HISTCCR AE CF CCMFACTICN ICR CLASSITICATION F061

FCP THIS CLASSIFICATION, MAX 1AE DEY DENSITY = 125.3

.................................***.................**.....
.

RANGE, % COMP. HIST % TEST COUNT
,

< 55 2.9 16
55-60 1.6 9
60-65 3.1 17
65-70 3.4 19
70-75 3.6 20
75-80 4.9 27
8C-65 12.1 57

. 85-90 .10.6 59
90-95 14.6 E1
95-100 14.9 83
100-105 12.1 E7

~

105-110 6.7 37
110-115 4.5 25
-115-120 2.2 12
120-125 13 7
> 125 1.6

*

10

_______________________________________________ ____________

TCTAL COUNT OF TESTS = 556

.

ATTACHMENT l-8

PAGE 2 OF 9

1
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.................**...***.......... **............**........

HISTOGEAM CF CCMPACTION FCE CLASSIFICATI0!. E059

F0E THIS CLASSIFICATI0X, MAX LAB DFY DENSITY = 126.3

......** .....................**............................

RANGE, T. COMP. HIST " TEST CCUNI

< 55 3.1 2
55-60 .0 0
60-65 .0 0
65-70 3.1 2
70-75 1.5 1

75-60 4.6 ?

80-85 4.6 ,

85-90 7.7 5

90-95 6.2 4

95-100 16.9 11
100-105 10.8 7- -

105-110 15.4 10
110-115 10.8 7
115-120 4.6 3

120-125 3.1 2
> 12 5 7.7 5

_______________________________________________________ ____

TOTAL COUNT CF TESTS = 65

ATTACHMENT l-8

PAGE 3 OF 9

__
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- ............................................................

HISTCGEAM OF CCMPACTION FOR CLASSIFI;*ATIOh E055

FOR THIS CL ASSIFIC ATICli, MAX LAB CRY DENSITY = 109.7

.................... *......................................

RANGE, % COMP. ' HIST % TEST COUNI

< 55 4 2
55-60 .0 0
60-65 .2 1

65-70 1.4 8

70-75 4 2
' '

75-80 2.2 12
80-85 3.4 19
85-90 40 22
90-95 10.3 57
95-100 11.9 66
100-105 15.5 86
105-110 13 .5 75
110-115~ 12.4 69
115-120 10.3 57
120-125 6.7 37
> 125 7.6 47

____________________________________________________________

TCTAL COUNT OF TESTS = 55 5

ATTACHMENT l-8

PAGE 4 OF 9
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i Question 2

Discuss the consideration given to, and estimate the cost'

of, grouting and natural lacustrine deposits (sands) upon
which safety-related structures are founded.

Response

The safety-related structures that have natural beach, dune,
or lacustrine sands beneath them'are the borated water
storage tanks, service water pump structure, diesel generator
building, diesel fuel oil storage tanks, and auxiliary
building railroad bay. With the exception of 2.5 feet of

,

. loose. sand encountered between elevations 599 feet and
601.5 feet in boring SW-6 below the fill-supported portion'

of-the service water pump structure, all of the natural
sands beneath the structures are medium dense to very dense,

,

i and are not subject to liquefaction or significant settlement
under load.- Therefore, they require no treatment.

Grouting of the loose natural sand at the service water pump.

structure is not required because that portion of the struc-'

ture will be underpinned with piles.
,

e

e
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!
' Question 3J

During the meeting on March 5, 1979, you stated that on.

August 21, 1978, construction survey data indicated a'

settlement approaching.the maximum value given in FSAR
i Figure 2.5-48. However, your response to staff request

362.12 by FSAR Revision 18 states, "In July 1973, the settle-
~

ment of the diesel generator building exceeded the anticipated
values shown bl FSAR Figure.2.5-48." Clarify this apparent
inconsistency.

'

.

; Response

The response to Question 362.12 in FSAR Revision 18 dated
February 1979 will be clarified in the May.1979 ammendment
of the FSAR.. This response was originally derived from
MCAR 24,. Interim Report 1, dated September 22, 1978.(attached'

~ to the interim 10 CFR 50.55(e) report transmitted to the NRC
~

on September 29, 1978)', which states that "the diesel generator
building settlements were noticed to exceed anticipated,

values in July 1978." The " anticipated values" referred to
in this report were ~ not the " estimated ultimate settlement"'.

.va ues g ven in FSAR Figure 2.5-48. (Estimated ultimatel i;'

settlement is defined as the estimated v'alue predicted for a'

40-year. plant life.) Instead, these " anticipated' values" >

.

L . . were merely values of settlement that'were greater than the
amount of settlement which would have been expected under'

-

! usual conditions for:tha elapsed time. The preparer.of the
FSAR revision erroneously combined these two' unrelated

'

values.

' The July 1978 settlement readings were within the estimated
,

maximum settlement values given in"the FSAR. The' settlement'

readings of the building are recorded in Figures 3 and 4 of
MCAR_24,-Interim Report 3, dated December 27, 1978 (attached

;
' to the interim 10 CFR 50.55 (e) report transmitted to the NRC~

on January 5,'1979).'

i'

i'

;

'
,

,
3-1
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Question 4-
'

Specify and justify the acceptance criteria which you will
use to judge the acceptability of the fill, structures, and l
Lutilities upon! conclusion of the preload program. Compare
these criteria with that to which the material was to have
-been compacted by-the original requirements set forth in the i
PSAR. The' response should consider all areas where preloading
Lis either planned or in progress:(i.e., diesel generator
building, borated water storage tanks, diesel fuel-oil
storage tanks, Unit 1 transformer, condensate storage
tanks, and others still under evaluation). Describe how
conformance to these criteria will result in~ assurance that
unacceptable residual settlements cannot reasonably be
expected to occur over the life of.the plant. For each such
area, state the extent of residual settlement which will be
permitted and the-basis-for each limit.

Response

The ggit;ggb and the extent to which residuni n e - 1.m.n ts -

will be permitted will be provided by Ruquat 1979 The
manner in which acceptability criteria for the fi.L1 will be
developed is discussed in the following paragraphs. Accepta=
bility of the structures and utilities will be determined
based on their ability to accommodate the predicted fill
settlements.

~

The compaction requirements set forth in the PSAR were based
'on the premise that significant engineering properties,

strength, and compressibility are related to degree of
| compaction. Where the engineering properties can be estab-
; lished by other, more direct means, the degree of compaction

becomes irrelevant.

|
The surcharge ~and the completed portion of the diesel
generator building will produce stresses in the fill that,
at all depths, will exceed those that will prevail when the
structure is operational. .The surcharge will remain until
excess pore pressures are essentially dissipated and the
rate of residual settlement becomes small and can be pre-
dicted conservatively by extrapolation. It can then ba,

j concluded with assurance that, after removal of the earthen
| surcharge,'the rate of settlement will be considerably less
' than the aforementioned prediction. gecause of the initial
L var:. ability of the decree of compaction of the fill, it is

! uni;kely that the compaction requirements or the PSAR will
,

be satirriec at all coints, but because of the ensured
i favoracle settlement characteristics due to the surcharge,

~*ha ammign' intent er *h. oman will be met.
:

f

i
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The~preloading at any structure serves the following purposes:

1)- A primary benefit of preloading a building is that most
of the settlement and differential settlement occurs
before the building is put into service. Connections
to the building can then be made after most of the
differential settlement has already taken place, which
will ensure a reliable design for the connactions
affected by differential settlement.

'

2) The.preload is also a full scale load test of the
foundation soils. Data obtained during preloading will
provide a reliable relationship between-settlement and
load which will be used to predict residual settlements
of the structure.

3) The preload consolidates soft areas of clay fill,
resulting in improved and much more uniform angineering

; properties of the fill.

As a result of.the improved, more uniform engineering properties;

of the fill and based on the full scale load test characteris-.

'

tic of the preloaded fill, a reliable prediction of upper
l'imits of residual settlement will be possible. This will
provide the assurance needed that unacceptable settlements,

iwill not occur during the life of the plant.,

| Preloading will also be carried out at the borated water
* srorage canxs and diesel ruel ai' =torma= *-aka. The

purpose or enis preloacing is to make a full scale test of>

the foundation soils. Therefore, in these two' areas, the
tanks will be filled with water and settlement rates will be
monitored. In the unlikely event that these tests indicate
the need for any corrective action, this will be undertaken
as discussed more fully in the response to Question 6.

The preloading will not improve the quality of any loose
sand significantly. Where loose sands are present that
would affect the performance or a structure, the sands will

,
be treated. The details of thin treatment will be crovided
in_Anoust 1979m
Followino ramnval of the preload fill at the diesel gener-
ator building and the locations of other buildings where
preloading has been applied to reduce settlements, dvn==ic

~

-nan 14 --..n.----+. will h. ..a=- The data from these
measurements will be used to evaluate the seismic response
of the structures supported by the fill to determine that
they satisfy the commitment made in the PSAR.

.
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Question 5 |.

!

To what extent will additional borings and measurements be
taken after completion of preloading programs to ascertain;

ithat the material has been compacted to the original require- '

ments set forth in the PSAR?

Response |

-As mentioned in the response to Question 4, preloading to
loads comparable to the weight of the structure supported by
the fill will consolidate soft clay areas and improve and
make more uniform the engineering properties of the fill.
Furthe rmore, the preload is, in effect, a full scale load
test and will yield load settlement relationships that are
more reliable and representative of the foundation condi-
tions than evaluations based on sampling and soil testing.

Because the preload will improve the engineering properties
of clay fill and provide reliable, positive information on
performance that applies to all of the preloaded fill, the
data obtained can be used to predict residual settlements
with confidence. The indirect procedure of evaluating the
percent compaction at sample locations in borings and re-
lating them to the whole body of fill under investigation is
not as positive as the direct measurement of performance
during preloading.

For the stated reasons,_it is unnecaanary to make additional.

exnlmrations for the purpose of making comparison witn tne
PSAR density criteria. It is planned to monitor tne settle-

'

ment of the structuram durina tha life of 7hp pr==t pro-*n

vide a record of performange.

.

e
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Question 6';

j.- You propose to fill the borated water storage tanks and
measure the resulting structure settlements.

(a) On what basis do you conclude a surcharge no
greater than the tank loading will achieve compac-
tion to the extent intended by the criteria stated-'

in the PSAR? What assurance is provided by the,,

; technique that residual settlement for the life of
the plant will not be. excessive?-

(b) A similar procedure is proposed for other tanks,
including the diesel fuel oil storage tanks, and1

'

should also be addressed.

(c) The borated water storage tanks have not yet
been constructed and are to be located upon question-
able plant fill of varying quality. Provide justifi-

j cation why these safety-related tanks should be ,

constructed prior to assuring the foundation
i material is suitable for supporting these tanks

for the life of the plant. For e cample, can the
| tanks be removed with reasonable effort without

significant impact?'

Response (to Question 6, Part a)

The field exploration program in the area of borated water
. storage tanks shows that the fill consists of stiff to very
stiff sandy clay' fill. This condition is suitable for the
support-of these tanks. To confirm this and demonstrate
that the fill is satisfactory, the tanks will be constructed
and filled with water in order to make a full scale test of
the foundation soils. The pipinn connections will be delayed
until most of the sett1===n* '-- *-6-= nimae under the load.

F T 6 tank filling will provide reliable information for
predicting long-term settlement, which will allow a conserva-

; tive design of piping connections. While the degree of com-
! paction set forth in tMe PSAR may not be satisfied at all

points, the PSAR design intent will be met because the fill
will have been subjected to a full scale load test which

! will allow a reliable prediction of long-term settlement.
The full scale load test provides direct and reliable assur-

|- ance that unpredicted long-term settlements will not occur.

Response (to Question 6, P' art b)

The diesel' fuel oil storage tanks have been filled with
water and are being monitored to predict future settlement
and to assess the need for remedial work required to ensure
limited residual settlement. These tanks have a weight that
is approximately the same as that of the fill they replace,
and are supported on medium to stiff sandy clay fill. The

6-1
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. tanks are surrounded with backfill .:ensisting of loose to
. dense sands and'very soft to stiff clays. Locations of
borings made in this area are shown in Figure-12-1. If -

results of-the evaluation made on these tanks cannot ensure
- limited residual settlements, the tanks will be surcharged'
in excess of their full weight or removed and reconstructed.
The precise corrective measures considered to be appropriate
will be provided when the evaluations of the load test have
been' completed. Thera are no Seismic Category I tanks
supported on fill other than 'the borated water storage tanks
and the diesel oil fuel tanks.;

< Response (to Question 6, Part c)

As described in the_ response to Part a, the exploratory+

program in the area shows the materials to be suitable for
support of the tanks. However, in order to' provide justifi .
cation for this conclusion, the tanks will.be constructede

.and filled as a full scale test of the soils beneath them.
A reliable astimate of long-term settlement will be determined
based on the measured settlements of the loaded tanks. All
connections to the tanks will be made after most of the
settlement has taken place. Although removal of the tanks
after construction would be both costly and require s
schedule delay, the tanks are accessible, and removal remains'

; . a viable alternative if unanticipated settlements occur that
require remedial action.

.

G
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LQuestion 7

' Describe in detail how you will determine the adequacy of
the-electrical duct banks in view of the previous loading
caused by contact of the diesel-generator building foundation
with~these banks. Describe corrective measures which may be
taken in the event of unacceptable results.

Response

Four electrical duct banks run south-from the auxiliary
building under the turbine building foundation and then turn
upward and pass through the footings of the diesel generator
building as shown in Figures 7-1 and 7-2. Exploration
revealed that the duct banks were in direct contact with the
footings and were restraining the diesel generator building
settlement.

.

Parts of the diesel generator building footings and/or parts
of the duct bank steps were removed to provide a 12-inch
clearance for a vertical joint between the ducts and building
footings. This was done to prevent direct load transfer
from the building'to the duct banks.

A summary of survey data taken during the duct bank isola-
tion period is presented below: -

Bay 1 Bay 2 Bay 3 Bay 4
(inches) (inches) (inches) (inches)

Building settlement before 1.56 .95 .97 1.09
isolation of ducts,
November 10, 1978

Building settlement after 1.85 1.72 2.34 2.72
isolation of ducts,
November 24, 1978

.06 .12- .18Rebound (upward movement) -

of ducts, November 24, 1978
(measured at top of duct .

bank)-

Note: Bay locations are shown in Figure 7-1.

.

7-1

_



i

l

I
l

|

During the week immediately after the duct banks were isolated,
the east end of the diesel generator building (Bay 4) experienced
the largest settlement and the duct bank in Bay 4 had the
largest rebound. It is therefore assumed that the duct bank
in Bay 4 was supporting the largest imposed building load of
the four duct banks. Based on visual observations of the
gaps between the building footings and the mud mat, an
. estimated two-thirds of the east wall of the diesel generator
building, or approximately 1,000 kips, was supported by the
duct bank in Bay 4.

The duct bank deflection was assumed to be equal to the
diesel generator building settlement before isolation.
Based on this assumption, the 1.56-inch deflection of Bay 1
and the 1.09-inch deflection of Bay 4 could result in
strains in the duct bank reinforcing steel at Point A (see
Figure 7-2) which exceed the yield strain. This estimate of
strain is based on conservative assumptions and is therefore
considered to be an upper limit value.

The load transferred from the building to the duct bank was
a one-time load which caused the duct bank to settle directly
under the vertical section of the duct as shown by the small
amount of rebound measured after the building load was
released. Thus, the bending which could have caused the
reinforcing steel at Point A to exceed the yield strain is
due to settlement. Settlement primarily induces additional*

strain, which is a self-limited effect and will not affect
the ultimate strength o'f tha duct bank.

.

The function of the duct banks is to provide a space in the
ground through which cables may be pulled. They also provide
a casing around the cables to protect them during future
construction activities in the area. The duct banks are not

!
required to provide a watertight boundary around the cables.

crackinn of the duct banks due to differentialTherefore,75Gia affect their desian functions.:
settlement nne ,

The assumed 1,000-kip load previously mentioned is the
Thehighest that will occur during the life of the plant.

load due to settlement of the duct banks during the diesel
generator building preload program will be larger than the
load during the life of the plant, but less than the assumed
1,000-kip load.

7-2
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The strains induced in the duct banks due to seismic effects
are small (less than 10% of the yield strajn) and, when
added to the possible strains from settlement, will have no
further effect on the function of the duct banks. There-
fore, if the duct banks are still intact and continuous with
no obstructions after the diesel generator building load has
been removed and if the duct banks remain intact after the
preload program has been completed, they will be able to
withstand all future operating loads.

All four duct banks were checked for continuity and obstruc-
tions after they were isolated from the diesel generator
building footings. This was accomplished by pulling a
segmented, hard fiber composition rabbit through each
conduit (see Figure 7-3). The rabbit was pulled through the
conduit by hand. No obstruction was detected during the
pulling of the rabbit. The continuity check will be performed
again after the preload program is completed. The results
of this check, along with the results of the duct bank
settlement survey, will be available after Aucust 1979.

In the event that any significant obstructions or discontin-
uities are encountered, several alternatives will be consid-
ered to correct this condition. If the obstructions are
small, a router may be_ pulled through the conduit to remove
the obstruction and provide a smooth transition through the
conduit. Replacement and rerouting of the duct bank will be
studied as alternatives in the event of large discontinuities
of the duct bank.

'
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- Question 8

What-tolerance is placed upon the alignment of the diesel
- - generator, and upon what is this limit based? How will theN

.

precent differential settlement of the' diesel generator.
pedestals be corrected? Discuss the extent and rate of..

residual settlement of the diesel generator. pedestals pre-
dicted over the life of the plant. In view of the vari-

.

ability of the foundation material. indicated by Bechtel's
Interim Report 4 to MCAR-24 which was forwarded by your-
letter of February 23, 1979, how can long-term differential
settlement be predicted with sufficient confidence to assure -

.

reliable start-up and operation of the diesel generators ",

when needed? What surveillance prcgram (and' inspection
'

frequency) for the pedestals do you intend 1to conduct to
assure detection of misalignment before these limits can be
reached? What corrective action, and the-basis therefor, do
you propose.if these limits should be approached?

' - Response

Differential settlement of the diesel generttor pedestals- ,

will have no effect on alignment of the engine and generator
-

because they both are mounted on the same foundation.
According to Delaval Turbine, Inc. of Oakland, California
(the manufacturer of the four identical diesel generators) ,
a 5-degree combined backward tilt and roll of the pedestal
or a forward tilt of 1.4 degrees and roll of 5. degrees
combined will not affect the performance of the engine and
generators. The present tilt and roll is less than 0.44

; degree'. fThe diesel generators at Midland are similar in
design-to marine engines designed and manufactured by Delaval
Turbine, Inc. which are subjected to tilt and roll larger

, ~

'

than 5 degrees at frequent cycles. Therefore, the 5-degree
:

combined backward tilt and roll criteria for diesel generators,

(for a one-time occurrence like settlement) is conservative.'

The effects of differential settlement on the nozzle forces
'

and moments or displacement for the piping system at the
interface of the diesel generators are discussed in Question 18. j

i
Figure 8-1 is a graphical representation of the time settle-*

ment rate of the diesel generator pedestal corners. Weekly
,

settlement values are indicated on the. chart. As of April 6, 1979, i

pedestal 3 had the greatest roll at 0.083 foot (.24 degree)
J and 0.068 foot (.31 degres). Figure 8-3 identifies settlement

values at their. respective corners along with tilt and roll.

| Each diesel generator is located on one foundation pedestal
independent of the building structure. The dimensions ofi

the four identical foundations are shown in Figure 8-2. The
I foundation for the diesel generator is a reinforced concrete
,

;

_
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structure having a minimum compressive strength of 4,000 psi.
The dimensions and composition of the pedestal are such that
it has-enormous bending and torsional stiffness. Therefore,
the top of the pedestal after settlement will generally lie
within one plane and will not be warped to any significant
extent.

The diesel generators will be set in a level position
irrespective of the amount of differential settlement
between the corners of the pedestal. It will be
achieved by a suitable layer of grout on the pedestal. If

the thickness of grout required to level the machine is
judged to be excessive, the first few inches of concrete
from the pedestal will be removed and replaced by a layer
of concrete as required to provide a surface suitable for
setting the machine in a level position.

The weight of the pedestal and the surcharge load now being
applied on top of the pedestal area is at least two times
the-total weight of the operating diesel generator and
pedestal. The purpose of the surcharge operation is to
consolidate the fill material in and around the diesel .

generator building and reduce the residual settlement-during
the life of the plant. Although the fill material is variable,
its settlement properties can be evaluated from a full scale
test under a surcharge '.oad as discussed in the response to
Question 4. -

y
,

The points presently being monitored for settlement on the
pedestal corners are used for the foundation settlement data

,

survey. It is required that these points be monitored on a'

60-day cycle throughout the construction phase and for the
first year of operation. After 1 year of operation, the
frequency will be reviewed and possibly modifed, if necessary.
If'the manufacturer's tolerance on the pitch and roll of the
equipment is exceeded due to settlement, the diesel generators
will be realigned by shimming.

|

:

.
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Question 9

Based on the information provided in your Interim Report
Number 4, it appears that the tests performed on the explor-
atory borings indicate soil properties that do not meet the
original compaction criteria set forth in the PSAR and
specification for soils work. Provide assurance that the
soil under other Class I structures not accessible to explor-
atory borings meets the control compaction requirements.

Response

Subsequent to the submittal of Interim Report 4 to MCAR 24,
additional borings have been made beneath the Category I
structures on fill, including borings thro'gh the foundationu
structural slabs. These structures are the auxiliary build-

i ing railroad bay, electrical penetration areas, control tower
area,-feedwater isolation valve pits, and service water pump
structure (fill portion only).<

The response to Question 12 includes information on the
quality of the fill beneath the fill-supported portions of.

the structures and the planned remedial treatment presently
under consideration for corrective treatment, where required,
to meet the intent of the PSAR commitments.

.

4

9-1

4
.

,

, e - ,.w r-g--,4 -m- e---- - - - -- ~ ~ --.---- ,--g-. ,, - - - . --, -----.,------------c,---- --.mm,<--a- - - --- -



. .

,
._

.. .

Question 10

You have stated that the fill is settling under its own
weight. What assurance is provided that the fill has not
and will not settle locally under structures with rigid mat
foundations, such as portions of the auxiliary building or
service water pump structure.

,

Response

The fill-supported portion of the service water pump struc-
ture, Unit 1 and 2 electrical penetration rooms of the
auxiliary building, and Unit 1 and 2 valve pits have rigid
mat foundations supported by fill that may settle locally

- . under its own weight and will require corrective treatment.
The planned remedial treatment for each is given in the res-
ponse to Question 12.

Based on the exploratory borings, the control tower and
railroad bay of the auxiliary building are supported by
competent fill which is not expected to settle locally under.

its own weight,and no remedial treatment is required except-

3 as noted in the response to Question 12.
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Question 11.

In view of the variations indicated by present borings, what
assurance exists-that vertical borings taken adjacent to

'

structures are sufficiently representative of fill condi-
tions under the structure?a

Response .

Borings adjacent to structures were intended to provide a
preliminary evaluation of the overall plant fill.- These
borings, except in the case of the diesel generator build .
ing, were in the more accessible locations (i.e., immediately'

adjacent to, rather than within, the structures).

Additional borings were made through the structural slabs of
fill-supported structures to determine the quality of the
compacted fill beneath the structures (e.g., borings.taken
were within the service water pump structure, feedwater
isolation valve pit, electrical penetration areas, control
tower area, and railroad bay of the auxiliary building).
These additional borings provide information representative!

i

of fill conditions under the structurees and, along with
previous borings which were made adjacent to structures,
define the fill conditions in order to determine which
structures will require corrective treatmant.

1
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Question 12

Document the condition of-soils under all safety-related
structures and utilities founded on plant area fill or
natural lacustrine deposits. Based on the results of in-'

vestigations, compara the properties and performance of
! existing foundation materials under all expected loading

conditions with.those which would have been attained using
the criteria stated in the PSAR. If the foundation materials
are found to be deficient, discuss measures that will be,

taken to upgrade them.to criteria stated.in.the PSAR.
.

! Response

! - Soil conditions beneath safety-related structures and ,

utilities and planned remedial measures are summarized on
Table 12-1. The soil conditions described for each struc-
ture are based on the borings completed to date. Figure 12-1
shows the boring locations. These borings were made
from July 1978 to April 1979. One additional boring is
planned in the middle of the diesel oil fuel tanks area
and three more borings are planned in the auxiliary

7 building control tower area. Natural lacustrine deposits
(sands) are addressed in the response to Question 2.

,

Remedial measures will not necessarily result in densifying
the fill to the degree of the PSAR compaction criteria, but
support will be provided for the structures and utilities

*

that will meet the intent of the PSAR in that settlement and
'

structural response will be acceptable.
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.

SUMMARY OF SUPPORTING SOIL CONDITIONS AND Pl.ANNED RDGEDIAL MEASURES
FOR AI.I. SAFETY-REIATED STHUCTURES AND UTILITIES

!

l

Borings Performed
from 7-78 -

Structures to 4-79 Supporting Soil Conditions Planned Remedial Measures *

A. Auxilia
Building II

4 y/,
3

1. Control AX-6, 9 Medium dense to very dense sand backfill over S Pressure grouting below
tower dense glacial.till with the exception of possible A concrete mud met as

local void under concrete mud mat elevation 590' needed. I
to 589' at boring AX-9.

.

2. Unit 1 AX-7, 15 Generally dense to very danse sand backfill with Removal of unsuitable
electrical occasional layers of loose sand and soft clay. The material and replacement
penetration backfill is underlain by dense glacial till. Concrete by lean concrete.
area was alco used as backfill. A layer of concrete

was encountered from elevations 583.5' to 540.1'
at boring AX-7.

3. Unit 2 AX-8 Medium dense to dense sand backfill with occasional when soll conditions are
electrical medium stiff clay layers over dense glacial ellt, determined deficient,
penetration concrete was also used as backfill. corrective actions similar
area to the Unit 1 penetration

room will be used.
4. Railroad AX-1, 2, 10 Medium to very dense sand backfill over dense Grouting of fill to reduce

bay (north glacial till. Concrete was also used as backfill. liquefaction potential will
; end) be used as needed.
!

8. Feedwater
; Isolation
' valve Pits

1. Unit 1 AX-5, 11 (adjacent) Loose to dense sand and medium stiff to very stiff Removal of unsuitable o
clay backfill with occasional soft zones over material and replacement

*
dense glacial till.-Concrete was also used as by lean concrete.
t>ackfill.

2. Unit 2 AX-4, 3& 12 Loose to dense sand and medium stiff to very stiff Reasoval of unsuitable
(adjacent) clay leackfill with occasional soft zones over dense material and replacement

glacial till. Concrete was also used as backfill, by lean concrete.
A layer of concrete was encountered from elevations
585.2' to 575.5' at boring AX-4.

.

A

4

.

_

_
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Table 12-1 (continued)
'

Borings Performed
from 7-78

Structures to 4-79 Supporting Soil Conditions Planned Remedial 80easures
.&

C. service SW-1 through 9, Soft to very reiff clay and loose to very dense sand' Piles under the north well
Water Pamp SW-54, SW-13 backfill over niedium dense to very dense sand over -to support the vertical'Structure glacial till, with.the exception of 2.5 feet of,. . load. ,

- Portion loose sand encountered between elevations 601.5',

on Fill and 599.0' in boring SW-6.|
D. Tanks

1. Diesel DF-1 through 6 The tanks are s'upported on medium to stiff sandy clay . Pilling of the tanks with' water,
fuel oil backfill. . Surrounding backfill consists of loose (If limited residual settle-storage to dense sands and very soft to stiff clay. The- ments cannot be assured thetanks backfill is underlain by dense glacial till, tanks will be surcharged in

excess of full weight or
,

removed or reconstructed.)
2. sorated T-14, 15, 16, 10, . Medium to vary stiff clay backfill with occasional Full load test by fill,ing'

'

water C-274, 276 medium to very dense sand layers over dense to of the tanks with water.storage very dense sand.
tanks

r

E. Seismic SWL-1 through 8, To be provided in May 1979. kIlone anticipated I 'Category I SNL-BA, Q-1
Utilities through 9
(Piping,
Duct, Banks,
and Valve
Pits)

F. metaining W-1 through 4 Borings made adjacent to the structure indicate that None anticipated-, Wall Adja- supporting backfill below the foundation level'
cent to consists of stiff-to very stiff clay. The backfill
Service is underlain by medium dense to very dense sand._.
Water Pump ,

Structure

G. Diesel DG-1 through 12 Very soft to very stiff clay with pockets and Surcharge and grouting ofGenerator layers of very loose to dense sand backfill over loose sand fill.:Building medium dense to very dense sand. Concrete was also
s

and Asso- used as backfill.
!ciated

Utilities
;

(1) ,

The auxiliary building is partially founded on glacial.till and partially supported on plant fill materials,
! as described in the above table. Ilowever, for several areas intended to be founded on glacial till,
I construction activities necessitated local excavation of the glacial till material (e.g., construction
! slopes for lower elevation excavations). Lean concrete backfill was used to replace the glacial till.!

This condition exists beneath the elevation 584 foundation slab in the localized areas west of
| Column Line 5.6, and east of Column Line 7.4, and north of Column Line D.
i ,

l

!
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Question 13

. How has the lack of compaction and 'the increase in soil
compressibility affected soil-structure interaction during-
seismic loading and therefore the ~ seismic response spectra
used in' design? '

Response

Seismic category I structures and utilities which are partially
or fully founded on fill are summarized ~ in Table 12-1. ,

Table 12-1 also describes the planned remedial work, if any,
to be done to ensure adequate support for these structures
and~ utilities.

Lack of compaction and increase,in soil compressibility.of
the fill affect soil-structure interaction and, hence, the
seismic responses. Lack of compaction results in a more -

flexible soil-structure system, Juul causes both structural
frequency to decrease and response spectra to shift to a
lower frequency range. .

The impact on soil-structure interaction and seismic. response
spectra of the affected Seismic category I structures and
utilities are being studied. Following is a discussion of
the results of this evaluation.

1) . Diesel Generator Building (See Figure 13-9)

The diesel generator building is founded on fill
(Table 12-1) . A surcharge program for the diesel
generator building is in progress which will increase
consolidation of the fill. A seismic reanalysis is
being conducted to account for the current lack of
compaction. -

The technique of seismic analysis, as well as the
computer programs utilized, are the same as those
specified in the FSAR. The structural and soil properties
are also the same, with the exceptica of shear wave '-

velocity (V ) and soil density (a) . These two properties
vary with de degree of compaction.

The analysis considered fill ranging from soil with
Vs = 500 fps and a = 120 pef to soil'with Vs = 1,359 fps
and a = 135 pcf (natural soil). The actual shear wave
velocity after surcharge is not expected to be lower
than 500 fps.

Floor response spectra were generated and response
spectra envelopes were developed for soil with properties
in the range stated above. Typical response spectra

13-1
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envelopes for the' diesel generator building are shown
in Figures 13-1 through 13-8.

The impact of considering a wide range of soil compaction
properties is as follows:

a) Structural response-(acceleration, velocity, and
~ displacement) is' increased. This results in
higher moments and shear and axial forces in the *

structure due-to seismic-loads.

b) Floor response acceleration spectra curves _are
widened and increased. This results in more
severe seismic loads on seismic category'I equipment,
piping, and electrical systems.

Review of the diesel generator building design and
Seismic Category I equipment, piping, and electrical
systems will be undertaken to the enveloped seismic
responses.

2) Service Water Pump Structure (see Figure 13-10)

The service water pump structure is partially founded
on fill (Table 12-1) . At the lower elevation,-a founda-
tion mat is' founded on natural soil. At the higher
elevation, a foundation mat is founded on structural-

backiill.

The original seismic analysis considered the soil at
both elevations to be natural soil. The lack of compac-
tion of the fill coupled with the remedial work to be
done to provide adequate support will affect soil-
structure interaction and seismic responses. A seismic
reanalysin will be conducted to account for the revised ,

soil-structure interaction effect. Review of both '

structural design and Seismic Category I equipment,
piping, and electrical systems will be undertaken which
will incorporate the seismic responses of'the reanalysis.

3) Auxiliary Building (see Figure 13-11)

The auxiliary building is partially founded on fill
(Table 12-1). The control tower, electrical penetration 4

,

rooms, and railroad bay are founded on fill. The|
remaining areas of this structure are founded on natural,

soil.'

,

The original seismic analysis developed soil springs

} and dampers.for soil-structure-interaction which accounted
; for the composite nature of the foundation soil. ,

Composite translational springs and dampers were developed .

c.
l ,

!
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based on the proportionate areas of natural soil and
fill underlying the structure. Composite rotational-

; springs and dampers.were developed based on the propor-
tionate moment of inertia of natural soil and fill;

!

underlying the structure. The lack of' compaction of'

i-.

the fill coupled with the remedial work to be done to
'

I. provide adequate support may affect the soil-structure
. interaction and seismic responses. If a significant

}- change of foundation properties results from.the correc-
tive action, a seismic reanalysis will be conducted to-

-account for the revised soil-structure interaction
effect. Review of both structural design-and Seismic

;

:. Category I equipment, piping, and electrical systems
will be undertaken which.will incorporate the seismicL

responses of the reanalysis. ,

4) Feedwater. Isolation Valve Pits (see Figure 13-12)
s

1

j Feedwater isolation vlave pits are symmetrically located~ >

at.the southeast and southwest sides of each containment*

j . building immediately adjacent to the auxiliary building
} wings and turbine building. Each pit is a "C" shaped
! structure with open ends in contact with, but separate
j from, the containment building'and buttress access
j shafts. Two wall panels of the valve pits are immediately
j adjacent to'the' auxiliary. building-and turbine building

wall, and the third wall panel is in direct contact
.with the backfill.

(
[

The small mass and its special building layout predicate
; that the seismic response is not a gcVerning factor in

the structural design. Seismic design, however, considers
the seismically induced dynamic earth pressure, differ-

|- ential displacement for piping systems, and seismic
design load for main feedwater isolation valves.

f The original dynamic earth pressure calculation used a
soil unit weight density of 120 pcf and an-internal

;

| friction angle of 30 degrees. The actual backfill soil
j properties are not expected to alter the original
1 analysis results. The original main feedwater isolation
i valves' qualification used a highly conservative value

for horizontal and vertical SSE loads. The vertical
j differential displacement was assumed to be 0.25 inch ,

.

for pipe design, which is more than five times that of i

i the SSE-induced displacement of the adjacent containment 1
'

J building at the valve pit foundation elevation.
.

! No change in seismic response is expected due to the
i remedial action described in Table 12-1.
,i

!
,

-
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I. 5) Underground. Utilities

Underground utilities evaluated for seismically induced
;

' loads followed the procedures referenced.in FSAR-
' Subsection 3.7.3.12 and available literature. .The' lack ,

;

p of compaction'of the fill surrounding the underground
i: utilities reduces the unit density, shear modulus, and

subgrade reaction of the soil, Land affects the seismically. .

induced load on.these structures. Major underground
utilities located on the fill in question.are investigated' i

'

j-
- and summarized as follows:

a) . Seismic Category I Buried Piping'and' Duct Banks
:

! There are two types of stresses induced by earth- ;

; quake. motion on long, buried structures: '

f: . 1. Stress due to Free Field Seismic. Wave Propagation ;
,

. . The portions of a lor.g, buried structure farj
from the ends are assumed to move with the.4

- ground under the propagated seismic compression
and shear waves. The magnitude of the strain'

is proportional to the site ground motion4

! velocity and. acceleration and is inversely
4 proportional to soil compression and shear-
| wave velocities.
i .

t

l' The value of wave propagation velocity to be
i used when calculating maximum soil strain' |

surrounding a buried structure is the effective
: velocity of the ground motion disturbance

| past the structure. For rock or very strong
; soils, the effective propagation velocity is

.

;

j equal to the in situ wave propagation velocity |

} as measured by field or laboratory tests. If |
'

the structure is embedded in a softer layer
!or at a shallow depth in uniform soils, the-

l effective propagation velocity should be |

j takenasthepropagationvelocity9{)the |

| underlying competent soil or rock.L
;

For example, the effective shear wave propaga-
tion velocity should not be taken as less

',

than the shear wave velocity at a depth of
i 400 to 500 feet or, in any case, never less
i than about 2,000 fps.

i' (1) Mall, W.J., and Newmark, N.M.," Seismic
i Design for Pipelines and Facilities," Journal
;- of the Technical Council on Lifeline Earthquake

i :- Engineering of ASCE, No. TCI, November 1978
!
i-

:
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The. original analysis for-the Midland plant.

cor :ervatively uses a shear wave velocity of
96E fps and 1,359 fps for buried piping'and
duc.s, respectively. Thus, the change in
soi properties due to lack of compaction has

'

no-:ffective impact to this type of seismically
inc..ced stresses.

'

2. Str;ss due to soil-Building Differential
Mov2ments

The analysis of buried structures with bends
or astrained ends is based on the equations
for beams on an elastic foundation. Typical-

equutions to compute the maximum stresses for
a f aani end buried pipe under differential

1

dis lacement are:

ffka (for bending)* *1-
i

; and

j Jfk-A (for shear)T-

K= soil spring _being equal to the width of
,

the buried structure times the coefficient
of subgrade reaction

'KTh
A*

| 4EI[g
!

A, , and E are the cross-sectional area,
.mon at of inertia, and modulus of elasticity

j of ne buried structure, respectively. ;
J

The lack of compaction of the backfill would
I red ce the coefficient of subgrade reaction,

,

anc 'ence reduce the stresses according to !a.

I the proceeding equation. The change in the
dif arential displacement of a building'

fou ded on fill will be investigated separately,'

pen ing the results of the seismic reanalysis.
i

b) Diesel F el oil Storage Tanksa

The buri d oil storage tank is considered relatively
light an flexible compared to the surrounding

] soil. T us, the soil-structure interaction effect
' due to s ismic motion is negligible and the tank

tends to deform with the deformation of the sur-
rounding soil, as if the tank is not present. The t

|

13-s |
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seismic forces for buried tank design should
include two major considerations. The seismic
ground deformation imposes strains and, thus,
induces stresses in the longitudinal direction and
the seismic soil pressure due to ground acceleration-
induced stresses in the transverse direction.

The emergency diesel oil storage tanks are approxi-
mately 42 feet long and 12 feet in diameter. The
present analysis neglected the longitudinal wave
propagation effect due to the small tank length -

'

versus wave length ratio. The proper wave length
| to be used is discussed in Section 5.a.1 above. ,

The original analysis used 0.2 g for SSE and 0.1 g
for OBE in both the horizontal and vertical directions,
and a soil unit weight of 120 pcf for stress
analysis in the transverse direction. The change
in the compaction will have a negligible effect on
the seismically induced forces used in the design.

| c) Service Water Valve Pits

The service water valve pits are completely embedded
and founded on fill. Seismically induced lateral
soil pressure is considered in the present design.
The change in compaction would have negligible
effect on the seismically induced forces.

.
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Question 14

For all Seismic Category I structures (including, but not
limited to, the diesel generator building) which are located'

on fill, provide the results of an evaluation showing which
structure you predict may experience settlements in excess
of that originally intended, and provida an evaluation of
the ability of these structures to withstand the increased-
differential settlement.' For the diesel generator building
and/or any Seismic Category I structure which exhibits
cracking, evaluate the effects of the existing and/or anti-
cipated cracks on the performance of the intended function
of these buildings. The calculated stresses for Seismic
Category I structures at critical locations should be
tabulated and compared to that of allowable stresses as
stated in the appropriate ACI Codes.

Response

The Seismic Category I structures located completely or
partially on fill are identified in Figure 14-1.

I

1) Predicted Settlement

The present records indicate that the settlement of the
diesel generator building exceeds the predicted settle-
ment. Other Seismic Category I structures do not
exceed the predicted maximum settlement. For-structures
founded on questionable fill, the planned remedial
actions identified in Table 12-1 (attached to the
response to Question 12) will restore the foundation
media to a satisfactory condition. -Therefore, it is
not anticipated that the settlement of these buildings
will exceed the ultimate settlement values shown in
FSAR Figure 2.5-48.

For the borated water storage tanks, where no corrective
action is required, the estimated settlement will be
reviewed upon completion of the load test program
discussed in the response to Question 6 and also identified I

in Table 12-1. j

2) Effect of Differential Settlement |

The effects of differential settlement within a structure
can be divided into two parts:

a) Tilting

b) Curvature or distortion

14-1
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Tilting is of concern in tall, narrow structures such
as towers and stacks. The plant structures subjected |

to differential settlement do not belong to this class
of structures. Tilting does not cause any additional

'
stress in the structure, whereas a curvature or distortion
will cause additional stresses. Because the stress due |
to curvature is strain-induced it is self-limiting in
nature. Therefora, the ultimate strength of'the structural
member is not affected by differential settlement.

The distortion is also dependent upon the stiffness of
the structure. For a rigid structure which cannot be
deformed appreciably, the distortion will be reduced by4

' redistribution of soil bearing pressures.<

'

These observations are verified by the behavior of the
diesel generator building exterior walls. The three
solid walls at the north,. east, and west sides of the
building mainly show tilting, whereas the south wall,
which is more flexible because of the presence of large
openings, shows both tilting and arching.

In accordance with this criteria, only the buildings1

which are considered flexible, such as the diesel1

generator building and railroad bay in the auxiliary
building, will be analyzed for differential settlement
based on the. stiffness at the time of distortion. The
forces due to arching or distortion will be evaluated'

.

and combined with forces due to other loads as described
in response to Question 15.

It is also to be noted that no extensive cracking has '

been observed in any of these buildings, indicating no
large stress buildup in the structural members. In
case the differential settlement is increased, the
concrete may crack and the tensile stress will be
carried by the reinforcing steel. Cracking of concrete
will also reduce the stiffness of the members, and the
forces and moments due to distortion will be redistributed.

] 3) Evaluation of Cracking

The diesel generator building, the fill-supported portion <

of the service water pump structure, and parts of the
auxiliary building (railroad bay, electrical penetration ,

rooms, and control. tower area) have been examined for |

cracks in the main structural elements. The identified I

14-2
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cracks in the diesel generator building and service'

-water building have been mapped. They are presented in
Figures 14-2 and 14-3. The majority of these cracks
are shrinkage and temperature cracks, as evident from
their widths and orientation.

The structural cracks that are in the diesel generator
building are in the lower part of the structure and are
located in the areas around the vertical electrical duct
banks. They were caused by the estimated 1,000 kips of
load transmitted from the building to the duct bank.
Since then, the concentrated load has been eliminated by
isolating the duct bank from the building. For details,
refer to the response to Question 7.

In the applicable portions of the service water pump
structure, the structural cracks are probably caused by
the partial cantilever action of the northern part of the
structure. It is theorized that the cracks on the roof~

slab are due to the bending tension and the cracks"6H~ the- -
walls are due to principal tension caused by shear.

__

The cracks in the auxiliary"buildina =re-local-and
their widths _do_not arcan?! 6FO' incil. These_ cracks are
be % mapped. The feedwater icolation valve pits and
the borated water storage tank ring foundations will
also be examined for cracks. Any significant. crack
will be , mapped. It is anticipated that crack mapping
for the auxiliary building, feedwater isolation valve
pits, and ring foundations for tanks wil'. be available
in June 1979.

A crack in concrete indicates that the tensile strength
I capacity of concrete has been exceeded. Because no

reliance is placed on concrete tensile strength in
designing for bending and axial tensile stress, the

| strength of the structure (to resist these forces) is
: not affected by the crack. The compressive forces can

: be transmitted through the crack by bearing and shear
force by the uncracked concrete or concrete in compression i

and reinforcing bars. However, the stresses in these l

Jwalls are small, and only a fraction of the member
.

icapacity in shear is utilized to resist loads.
,

l'

The maximum crack width encountered to date is about
.030 inch. Wherever cracks are caused by loads not
included in the original design (such as the cantilever
action of a part of structure) , their widths may be'

reduced when the loads are released during the corrective
action. Therefore, it is concluded that the structural
integrity of the buildings has not been affected by
cracking.

,.
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4) Comparision of Allowable versus Calculated Forces and
Moments at Critical Sections*

In FSAR Tables 3.'8-19, 3.8-22, and 3.8-27, the calculated i

forces and moments for critical load combinations for {
,

the auxiliary building foundations, service water j

.pumphouse, and diesel generator building have been ,

compared with +:he allowable forces and moments. Also, |
in FSAR Table 3.8-20, the amount of reinforcements ;

required has been compared with the amount of reinforcements ,

provided for representative walls in the auxiliary
building.

These load combinations do not consider the effect of
differential settlement. Buildings affected by differential
settlement will be analyzed for the observed differential
settlement plus predicted differential settlement. The
results of these analyses are expected to be available
in August 1979.

.
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Question 15

For all seismic Category 1 structures which are partially
located on fill and partially located on glacial till or
original soils, provide a detailed evaluation of the ability
of these structures to withstand the differential settlement.
The. possibility of not having a contact surface between the
structures and the fill, due to settlement occurring prior
to or-during a seismic event, should be considered over the
life of the plant.

Response

1) .The soil conditions beneath structures which are founded
partially upon fill and partially upon natural soil
are provided in the response to Question 12. The planned
remedial measures to ensure adequate load transfer to
the foundation media for each structure are also outlined
in the response to Question 12.

2) For Seismic Category I structures which are founded
partially upon natural soil and partially upon fill
material, the differential settlements will be evaluated

'

in accordance with the provisions of the ACI 318-71
code. The code considers the differential settlement
in the form of additional factored load combinations as
follows:

U = 0.75(1.4D + 1.4T + 1.7L)
and

U = 1. 4 (D + T)

where

D = dead load
L = live load
T = cumulative effects of temperature, creep,

shrinkage, and differential settlements

The code also gives factored load combinations for dead
load, live load, wind, and earthquake. However, there
are no requirements for combining the load from differ-
ential settlement with the extreme loads from wind and
earthquake.

Differential settlement primarily induces additional,

strain, which is a self-ltniting effect and does not
affect the ultimate strength of the structural members.

_

!
O
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The code requirement that the differential settlement
[ effects are to be combined with dead and live loads
; recognizes that the differential settlements will add

to the long-term applied live and dead loads. The ;

additional cracking resulting from the combined effects '

of wind or earthquake loads with dead and live loads
and the settlement effects will only be temporary
during the event. The structure will return to its
original condition af ter the event.

.

The Midland project structural design criteria for
Seismic Category I structures that are partially
- founded upon fill will be expanded to include the
differential settlement effects by the addition of the
following load combinations:

Normal Operating Conditions

U = 1.05D + 1.28L + 1.05T
and

U = 1.4D + 1.4T

These loading combinations will ensure serviceability
j by combining the differential settlement effects with

the long-term operating loads.

Severe Environmental Conditions

U = 1.0D + 1.0L + 1.0T + 1.0W
and

U = 1.0D + 1.0L + 1.0T + 1.0E
4 - These loading combinations consider the effects of

operating loads and settlement combined with either
the design wind or-operating basis earthquake. These
additional provisions are beyond the ACI 318-77 code
requirements, and are included to maintain safety,

;

margins consistent with the nuclear industry criteria
(see ACI 349) because the wind and operating basis
earthquake loadings are considered to occur more than
once in the life of the plant.

Provisions will not be added for extreme loads such as "

tornado, safe shutdown earthquake, and pipe rupture
because these are postulated one-time occurrences.

Completion of this evaluation is dependent upon the
; remedial measures selected as discussed in the response

to Question 12. This evaluation will be completed in
December 1979.

'

4
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3). The ground motions are small during a-seismic event-at
the Midland site (0.06 g OBE and 0.12 g SSE), and the
resulting strains from an earthquake will be small..
The calculations on all of the structures indicate that-

the. structural foundations during a seismic. event
generate increases in bearing pressure which are well
within the allowable pressures-that the soils can
withstand.

'

The main loads on the structures are already present
and are far- greater than any increase in load due to a
postulated seismic event. In order to give assurance
that no loss of contact between the structural founda-
tions and the supporting media is credible, the-fol-
lowing areas are discussed.

a). The fill properties under the control tower of the
; auxiliary building were evaluated by soil borings

during the investigation program. The investigation4

and subsequent studies indicate that the fill
settlement leading to a loss of contact between'

the mat foundation and the fill is unlikely for
the following reasons.

1. The fill, material is clean sand and concrete.
The average value of the standard penetration

,

resistance of the fill is approximately 90,<

based on borehole AX-6. . Thus, the penetration
resistance value indicates that the fill is
very dense.

i

2. The fill has been loaded by the construction4
'

of the structures, and no appreciable settle-
ments (0.3 inch as of March 20, 1979) have
been observed or loss of contact under the
control tower mat been found.

.

b) The foundation fill material beneath the electrical
. penetration area of the auxiliary building will be
replaced as indicated in the response to Question 12.

~

c) The railroad bay of the auxiliary building is
founded on sand fill. The sand fill will be
grouted until a satisfactory foundation material
is obtained.

d) The portion of the service water pump structure
foundation on fill will be' modified as stated in'

the response to Question 12. Driven piles will
be preloaded against the existing structure and
will be founded in the natural till.,

(J
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Question 16

Since the plant area fill is apparently settling under its
own weight, what assurance exists that the fill has not and
will not settle locally under piping in the fill, resulting

- in lack of continuous support and causing additional stress
not accounted for in design?

Response

The effect of fill settlement will be accounted for by evaluating
the deflected shape of the representative pipes being profiled,
as identified in the response to Question 19. Stresses will be
evaluated as described in the response to Question 17. The local
settlement due to lack of support from the plant fill will become
apparent in the pipe profile, and the profile will actually
define the pipe responses to these local settlements, if any.
Thus, the stresses developed from the deflected shape will
represent the actual stresses caused by load from settlement
and/or lack of support. The buried steel pipes are ductile.
They are capable of undergoing large longitudinal deformations
without significantly affecting their pressure-carrying
capability. Refer to the response to Question 17 for further
discussion.

Soil borings-are being performed in the area where the
buried pipes are located. The results of this investigation
are expected to be available in August 1979.

16-1 -
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Question 17 |

; - Identify and document the current condition of all seismic
Category I piping founded in the plant area fill. . Include4

all piping founded in the plant area fill whose failure
could adversely impact safety-related structures, founda-<

tions, and/or equipment. Also, discuss how code-allowable
conditions will be assured throughout plant life. If any
essential. piping has now or should later approach code-
allowable stress criteria or cannot be determined, what
measures will.you take to alleviate these conditions?; ;

;

Response

! Selected piping systems, both Seismic Category I and non-
Seismic Category I, have been profiled by a Nold Aquaducer
profile settlement gage as described in response to Question 19.
The piping systems profiled in and around the diesel gener- ,

"
ator building are shown in Figure 19-1. Pipes being pro-
filed in the other areas are shown in Figure 17-1. The
profiles for these lines have not yce been finalized.*

; The impact of the failure of buried non-Seismic Category I
piping on safety-related structures, foundations, and/ori

j equipment is under evaluation. This evaluation is scheduled
to be completed by June 29, 1979.

,

t

: Table 17-1 shows the as-designed pipe stress condition for
Seismic Category I systems without considering the differential

,

; settlement. Preliminary stress analyses of the already
profiled piping systems indicate a stress due to settlement
in the range of 7 to 21 ksi. These stresses are low for
this type of secondary loading and have an insignificant
effect on the ability of the pipe to maintain its pressure
boundary.;

i
'

Piping systems experience loads of both a primary and second-
ary nature. Primary stresses are the direct, shear, or
bending stresses generated by the imposed loading which are,

necessary to satisfy the laws of equilibrium of internal and
external forces and moments. Primary stresses are due to
the internal pressure, dead weight, and the seismic inertial

- loads.
:

Secondary stresses are usually of a bending nature, generally
; arising because of the differential deflections of the pipe

. wall. Stresses due to thermal expansion and relative end
movements are considered to be of this type. Secondary j

stresses are not a source of direct failure in ductile
materials upon single load application. Even if they are
above the yield strength, they merely affect local deforma-
tion, which results in a redistribution of the stresses.

i secondary stresses can be cyclic in nature.
i

i -
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. Secondary stresses due to displacement can also be noneyclic,
(i.e. , caused by differential settlement) . This type of
stress has an insignificant effect upon the strength and the
strain capacity of the pipe. An example of this type of
strain is caused when a pipe or pressure vessel is formed by
rolling. The strain has to exceed yield in forming to
remain in the deformed shape. Subparagraph NC-4650 of the
ASME code (1974) allows such a forming or bending operation.
The strain induced in a 24-inch radius pipe with a 1/2-inch
wall thickness is as follows:

di tb=W (bending strain)

where

t = pipe thickness

R = radius of curvature

6b= .50 = .01 inch /in:h2(24)

Assuming a yield stress of 30,000 psi and a corresponding yield
strain of .001 inch / inch, the material has a permanent strain
of 10 times the yield.

The ultimate strain for ductile steels is in the range of
.30 inch / inch, or 300 times the yield value. Because the
permanent strain is small compared to the ultimate strain,
there is very little loss in the ability of the pipe to
resist pressure hoop stresses due to bending strain.

For a buried pipe which is 100 feet long and 10 inches in
diameter with a displacement of 12 inches at the center
relative to the ends, the induced strain from secondary
bending is as follows:

R=L2 (assuming a constant
"lG- radius of curvature)

where

R = radius of curvature (inches)
L = length of pipe (inches)

3 = displacement at center (inches)

R = _[(12) (100) 2] = 15,000 inches
8(12)

6b = yg (bending strain)

17- 2
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where -

D' = diameter.of pipe (inches)
<

'6b'= 10 = 3.3 x 10-4 inch / inch2 (15,000)

s

ab =fbE (bending stress),

| 3where
<

,

ab ='(3.3 x.10-4)' (30 x 10 )6 10,000 psi=
;

i If the yield-stress was 30,000. psi, the displacement would
have to be 3 (12) = 36 inches to approach yield.

In order to' reach ultimate. strain, the pipe would have to
I have a strain of.10 times the yield, with a correspondingi displacement. Displacement is of the order of magnitude larger

than can be realistically postulated.
4

] The foregoing discussion.shows the minimal effect differential
' settlement will have on pipe loading.
>

For ductile steel buried piping, it takes very large relative
displacements to cause significant strains.i

. Because these'

strains are in the longitudinal direction and the critical
direction for pressure is the hoop direction, the effect on-
strength reduction is very small. Relative settlement has
very little effect on pipe strength because it occurs-in one
direction (is not cyclic) and is limited relative to the,

: amount of strain induced.
p

j Structural design of buried piping is the same regardless of
; its classification, except for the requirement for seismic

calculations for. Seismic Category I piping systems. Primary
stresses due to pressure and dead load are low, and,

the secondary stresses due to earthquake are also low, as .

listed in Table 17-1. Pipe wall thickness is anywhere from
7 to ]O times the required thickness for pressure in accordance *

j with the ASME or ANSI codes. Therefore, there is no reason
to believe that the code allowable stresses will be exceeded.
As indicated above, the calculated stresses are low for the
settlement profiles that are available. If future-profiles
show any extreme conditions, the piping system will be
analyzed and repairs will be made as necessary.,

.

1

e
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TABLE 17-1 |

:

l

DESIGN CONDITIONS

Secondary
Seismic Stress

(SSE) Primary
(Shear and S

(WTygyssCompression Allowably1) Allowably
'+

Wave) Value SA Pressure) Value Sh
Line (ksi) (ksi) (ksi) (ksi)

8"-lHBC-81 7.22 22.5 1.7 15.0
(service water)

10"-OHBC-27 7.23 22.5 1.8 15.0
(service water)

26"-OHBC-54 7.27 22.5 2.8 15.0
(service water)

(1) Equation 10, ASME Section III, Subsection NC

(2) Equation 8, ASME Section III, Subsection NC

E3)Because lines are continuously supported, weight stresses
are low. The assumed value is equal to 1 ksi.

.

4
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Question'18-

For-all seismic Category 1 piping and all piping whose
failure could adversely impact safety-related structures
. and/or systems, whether buried or not, describe what evalua- i
tions you plan to conduct to assure that such piping can,

withstand the increased differential settlement between i
buildings, within the same building, or within the piping 1

system itself without exceeding, code-allowable stress I
criteria. The potential influence due to differential,

seismic anchor movement should also be considered. Discuss
what plans you.have to assure compliance with code-allowable
stress criteria throughout the life of the plant.

Response -

Treatment of buried Seismic Category I piping and buried
non-Seismic Category I piping whose failure could adversely
impact safety-related structures or systems is presented in
the response to Question 17. Failure of exposed non-Seismic
Category I lines which could adversely impact safety-related

i structures or systems is addressed in Chapter 3 of the FSAR,
i and includes high energy line break analysis, jet impingement

and flooding studies, and design criteria for pipe whip and
separation. Therefore, only' Seismic Category I exposed
piping is addressed-in this response.

f

Earlier editions than the 1977 edition of the ASME code did" '
.

not address the stresses in the pipe due to differential
settlement. The 1977 code is liberal for stress allowables

j due to such settlement. The code does not require that
these stresses be combined with the other stresses in the

i pipe. It should be noted that most of these lines are not
i normally connected at both ends until late in the construction
; sequence of the plant. Thus, most of the anticipated differ-

ential settlement has taken place by the time of final;

3 closure. Provisions are incorporated in the piping install--

i ation specifications which require resolution of any misalign-
ments so that these conditions do not go unnoticed.

; A differential seismic allowance has been considered in the
: piping stress analysis. A reexamination of the stresses in

all Seismic Category I connecting piping between buildings-
will be done as a normal iteration in the design. This
analysis will consider stresses induced in the piping by
differential settlements between the buildings after connec-
tion of the piping, and will also consider the additional
induced stresses due to the maximum expected differential
settlement over the life of the plant. This evaluation will
ensure that the piping systems are designed within the
acceptable limits of the applicable codes, and that the

.

pressure integrity will be maintained under all conditions.

5

4
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,. Except for the piping discussed above, Seismic Category I
piping between structures is buried. Most of this piping
' has.not been connected yet,-and much of it enters the
structures through sleeves which have clearances around the
pipe. Effects of any differential settlement between buried
pipe and piping within a building will be considered in the
piping stress analysis, as discussed in the response to
Question 17.

Within Seismic Category I buildings, only the emergency
diesel generator pedestals are founded independently from4

the building structure. . No piping connections have been.
made between these pedestals and the building structures to,

date. Most of this piping,will be relatively small and will
incorporate enough flexibility to accommodate more than the
expected differential settlement.

;

The flexibility of structures is addressed in the response
to Question 19. Structure deflections due to settlement
variations under the structure are not expected to be of

; significance to piping systems within the structure. No
reanalysis of the stresses in piping systems within a struc-
ture is anticipated because of these deflections.

The programs discussed are being initiated with the objective,

4 of ensuring that if settlements remain within the predicted
range no further analysis, modifications, or monitoring will

,

be required to maintain the settlement-induced stressesi

i within the limits of the applicable codes. Only normal
visual surveillance of piping and pipe supports is expected

! to be necessary,
i

;

*
l

1

!
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Question 19

The piping in fill under and in the vicinity of the diesel
generator building could.have deformations induced either
prior to or.during the preload program. What is the present
status of any deformation in the piping, and what ultimate
deformations are predicted. If any deformations are or will
be excessive, what actions are being or will be taken to
correct the condition?

Response

All pipes which are located in the fill subjected to the
influence of preloading the diesel generator building are
listed in Table.19-1. Methods used to assess the condition
of these pipes and the effects of the preload are profiling

.
selected representative pipes and analysis. In addition to
the above methods, gap :aeasurements and an elevation survey'-

were made to provide additional data as checkpoints.,

Following are discussions of each of these methods.

1) Profiling Pipes

The profiling was mainly performed using a Nold Aquaducer
profile gage as shown in Figure 19-3.

Selected Seismic Category I and non-Seismic Category I
~ ipes have been profiled by the Nold Aquaducer profilep
gage. The pipes which have been profiled in the diesel
generator building area are shown in Figure 19-1.

All pipes have not been profiled. When pipes were
located in close physical proximity or considered to be4

placed in common trench conditions, only one of the
pipes was profiled. The profile data from these pipes
will be used to evaluate other pipes in close physical
proximity. The profiles taken to date will be evaluated

; for present and future effects as described in the response
to Question 17. These. pipes will be profiled again
after the preload is removed, which will provide infor-

' mation to allow a correlation between additional over-
all settlement and additional deflection in the pipe.

2) Analysis

Several lines which appeared geometrically sensitive to
settlement and/or the preload were analyzed for an
assumed settlement.of 12 inches and/or 20 feet of
soil surcharge at the diesel generator building. The
lines analyzed were the condensate lines entering into
the turbine building, the circulating water lines, and

t

.

19-1
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the nonsafety-related service water line entering-the
turbine building.

.

Based on the results of this analysis,-the following
actions were initiated.

a) The condensate lines were disconnected at the
turbine building to prevent.a stress buildup due
to differential settlement between the diesel
generator building and the turbine building.

b). The roundness of one of the circulating water
-

lines was measured to see if internal reinforce-
ment is needed during the preload program.

'i c) Profiling of the service water lines was extended
to provide deflection information.

| The roundness measurements taken on one circulating
: water line (96"-2YBJ-4) indicate that the pipe is
!

generally oval in shape, with the vertical axis larger
than the horizontal axis. These measurements give no
indication that any excessive deformations have occurred
due to the surcharge load.

4

3) Gap Measurements *
.

The gaps between embedded sleeves and pipes entering
the diesel ~ generator building were measured 'at the top,i

bottom, and each side. The measurements were taken
before the surcharge was applied, and during and after
the isolation of the electrical duct' banks. These
measurements have not changed significantly, indicating
that the pipes moved with the building. Additional
measurements will be taken when the surcharge is removed.
This information will be coordinated with the profile
data.

4) Elevation Survey+
;

By standard survey methods (i.e., level and transit),
an elevation survey is being made of the condensate
line and concrete encased guard pipe. Readings are
being taken at the north and south end of the guard>

'

pipe encasement. A time versus settlement curve and
. location plan are shown in Figure 19-2.

Acceptable deformations due to bending in the longitudinal
direction are covered in response to Question 17. Ecwever,

-

piping subjected to the surcharge may deform in the hoop '

direction. Because the surcharge is a temporary load, AWWA

i

19-2
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No. Mll III was used to evaluate the buried pipe. The cal-
culated radial deformation of the service and condensate i

water lines does not exceed 5% of the pipe diameter, which i
is consistent with the requirements of AWWA.

A_comolete evaluation of all safetv-related piping will be
available after enmnletion of the preload oroaram. L is
estimated that this information will be available after
Aucunt 1979. ~

.

|

|

1

.

.

(1)American Water Works Association, Manual of Water Supply
Practices - " Steel Pipe Design and Installation," 1964,

19-3
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TABLE 19-1

.

Pipe Identification Safety-Related

A. Pipes entering diesel
generator building

Service water lines
.

1HBC81~, 82 8"# Yes
2HBC81, 82 8"# .Yes
1HBC-310, 311 8"# Yes
2HBC-310, 311 8"# Yes

Emergency diesel oil lines

lHBC-497, 498 2"# Yes
2HBC-497, 498 2"J Yes
lHBC-3, 4 1-1/2"# Yes
2HBC-3, '. 4 1-1/2"# Yes

Carbon dioxide lines
.

2GBF-341 4" No

oily waste lines

lJBD-537, 538 3" No
2JBD-537, 538 3" No

Roof drain line

XHG 6" No

B. Pipes in vicinity

Service water lines

OHBC-27, 28 10 Yes
OHBC-53, 54, 55,

56 26 Yes

Condensate water lines

lHCD-169 20 No
2HCD-169 20 No
lHCD-513 6 No
2HCD-513 6 No

.

w_A. ______________m._._______._____._.___.____m._ _ . . _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ m_ __ ______ _ _ -. _ . _ _ _.__=____ _.___ . ___s- -
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Table 19-1 (continued)

.

Pipe Identification Safety-Related

B. Pipes in vicinity (continued)

Service water lines

lJBD-1, 2 26 No
2JBD-1, 2 26 N3

Oily waste lines.

1JBD-437 8 No

Circulating water lines

lYBJ-13 12 No
2YBJ-1, 2, 3, 4 96 No
lYBJ 3 & 4 72 No
2YBJ-8 12 No

.
Oily waste 6, 12, and 15 No
Sanitary sewer 6 and 8 No'

.

.
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; - Question 20
'

' Provide assurance that the stress levels of all components
(e.g.,-pumps, valves, vessels, supports) associated with ,

seismic Category I piping systems that have been or will be
'

,

exposed to increased settlement will be within their code-
allowable stress limits. Also, provide assurance that
deformations of active pumps and valves installed in such
systems will be kept within limits for which component
operability has been established.

Response

The analysis of Seismic Category I piping systems which have
been or are expected to be affected by settlement will
encompass the total extent of the settlement effect on the
piping. Affected pump and vessel nozzle loadings will be
analytically checked to verify that they are within specified
or vendor-accepted limits. If necessary, flanged joints may
be disassembled and the nature of the resulting separation
may be used to evaluate the loads transmitted by the joint.'

Equipment supports are normally designed to accept the
allowable piping reaction loads, and therefore will be
unaffected by settlement as long as the nozzle allowables
are not exceeded.

For piping systems which have been subjected to loads
induced by settlement, piping support loads will be verified
by analysis to be in accordance with the design loads. The
maximum differential settlement will be used to verify that
pipe support loads will not become excessive, or alternately,

1 tc establish a requirement for future support adjustment.

The valves are generally stronger than the piping in which
they are welded. Because the pipe (not the valve) governs

; the piping. design, the valve deformations,- if any, will be
'

insignificant.

The reviews and analysis work described above will be com-
pleted by June 29, 1979. ',

I
L
i

!

4
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Question 21-
|Your> letter of December 21, 1978, on tbs settlement of the

. diesel generator foundations and building advised us that
the use of preload to densify the existing fill material in
place had been selected as the major corrective action plan.
Bechtel's Interim Report 3 to MCAR 24 forwarded by your
letter of' January 5, 1979, identifies six alternative plans
for corrective action, from which your soil consultants have
advised that only two suitable options exist at that time
(i.e., the preload option or the option to remove and replace
the building and fill material). We require the following
additional information regarding the basis for selection of
these two options:

a) Provide a cost comparison of the two options. Include,_
by major items, an estimate of the cost of replacing
each safety-related structure.and utility (e.g., piping

f

no Jj|f ya 88,cables, etc) located on or in the questionable plant
area fill. ;

In tSe event the preload option should fail to provide
accet dable results, what additional costs will have-
occurred which would not otherwise have resulted had,

'| the removal and replacement option been selected origin-
ally? Upon what items would these additional costs
have been expended?,

What savings will have occurred if the preload option
provides acceptable results, compared to selection of
the removal and replacement option? In what items
would these savings have occurred?

i

. b) Provide a detailed comparison of the impact on construc-
| tion completion between the two options. What schedule
! penalty is associated with an unacceptable result for
' the option selected?

c) Discuss for each option the probability of achieving
i the degree of compaction intended by the original

,'

requirements stated in the PSAR.
.

d) What other significant factors influenced your cel-
ection?4

i -

! Response (to Question ~ 21',' Part a)

! The order-of-magnitude cost estimates provided for response
to this question are for contractor costs made up of field
costs, engineering and home office costs, and contingencies,

for these cost estimates. " Responses to this question
exclude any CPCo costs such as AFUDC, replacement power,
etc.

1
.

; 21-1
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Cost Comparison of Preload Versus Replacement Plans

Estimates indicate a cost of $3,400,000 for the preload plan
(Option : 1) and $8,700,000 for the removal and replacement of-

' building and fill material plan (Option 2). A summary of
these estimates indicating major items are shown in Tablea

21a-1 for the preload plan (Option 1) and Table 21a-2 for
the original removal and replacement plan (Option 2) .

A cost of $12,200,000'is estimated for the removal and
L . replacement of the building and fill. material if the preload-

ing plan fails to provide acceptable results-(Option 3).
This estimate is shown in Table 21a-3.

'

A summary of th's estimated costs for Options 1, 2, and 3,
including allowances for only additional contractor costs
associated with the potential schedule delays, is shown in
Table 21a-4.

,

Additional Costs Incurred if Preload Plan Fails
,
.

In the event the preload plan (Option 1) should fail to
provide acceptable results, additional costs of approxi-
mately $26,500,000 may be incurred beyond the estimated
costs w!ich would have resulted had the removal and replace-

! ment plan (Option 2) been selected originally. These
additional costs would be incurred in the following three

'
areas:

J 1) An increase in the removal and replacement costs
resulting from. continuation of building construction

'

2) Costs of the preloading operation

3) Additional costs associated with the net potential
delay in system turnover and fuel load of 8 months

, between the original replacement plan (Option 2) and
! anticipated replacement plan (Option 3) .

! A summary of this additional cost development is shown in
Table 21a-5.

1
,

Savings if Preload Plan Provides Acceptable Results
,

If the preload plan (Option 1) prevides acceptable results,
a savings of approximately $18,500.J00 may be obtained
compared to the total estimated costs for the original

; removal and replacement plan (Option 2). These savings
> would occur in the following two areas:

1) The cost differential between the preload plan (Option 1)
and the original removal and replacement plan (Option 2):

|

( 21-2,
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l-
| 2) Additional costs associated with the net potential

delay in system turnover and fuel load of 5 months
between the preload plan (Option 1) and the original;

removal and replacement plan (Option 2)i

A' summary of this cost savings development is shown in
Table 21a-6..

Response (to Question 21, Part b)

The estimated impact on construction completion for thet

preload plan (Option 1) is shown in Figure 21b-1 and for the
original removal and replacement plan (Option 2) is shown in
Figure 21b-2. These estimates indicate a potential for
schedule delay of 2 months for the preload plan and 7
months for the original removal and replacement plan. These
potential delays are due to the completion and turnover for
preoperational testing of both Unit 2 diesel generators
currently scheduled for February 15, 1980, and are based on
the start of each option of December 15, 1978. The impact
of these potential construction and system turnover delays
on the preoperational testing schedule has yet to be deter-
mined. However, it is assumed for the response to this
question that a similar delay potential would exist for hot
functional testing and fuel load.

In the event the preload plan (Option 1) should fail to
provide acceptable results and the only acceptable option
was removal and replacement of the building and fill (Option 3),
the estimated impact on construction completion would be as
shown in Figure 21b-3. This option indicates a potential
for delay of system turnover and fuel load of 15 months.

Response (to Question 21, Part c)

The preload option may not produce densities uniformly
meeting the PSAR compaction criteria, but will produce
foundation conditions that meet the design intent of the
PSAR as discussed in the response to Question 4. Removal
and replacement of the diesel generator building fill would
have allowed achievement of the PSAR compaction criteria.

Response (to Question 21, Part d)

Listed below are other factors that influenced the choice of
the preload over the replacement option.

1) Recognized authorities in soils and foundation engineer-
ing, Dr. R.B. Peck and Dr. A.J. Hendron, Jr., were
consulted. Based on inspection of the site and the
results of soil investigations, they agreed that the |soils beneath the diesel generator building are of a '

type that will consolidate sufficiently rapidly under
preload.

~
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2): The diesel generator buildidy is a low, two-story,
- heavily reinforced box structure with a great deal of
reserve capacity that can tolerate the stresses induced
by preloading and the differential settlement of the
soil due to unevenly compacted fill.

3) The preload fill will reduce anticipated residual
settlements during the life of the plant to a small and
predictable value. In this respect, the preloading is
a full scale load test carried out to stresses in
excess of those induced by the structure, and residual
settlements following preloading can be predicted
conservatively.

4) Corrective treatment can be carried out without the
need for extensive dewatering.

5) Preloading was the least costly feasible alternative
for corrective action. Also, construction of the
structure can continue while the surcharge load is
being applied. Thus, this alternative will minimize
the impact on the construction schedule.

.

t

e
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TABLE 21a-1

ESTIMATE SUMMARY .

FOR'
' PRELOAD PLAN (OPTION 1)

c

Manhours $1,000s

Soils investigation 4,300 375

Turbine building reinforcement 18,900 385

Surcharge placement, monitoring, .

and removal 21,300 500

Duct bank repair 2,300 30

Diesel generator storage 6,900 120

Subtotal Direct Costs 53,700 1,410

Distributable manual labor and 16,100 445
materials

Nonmanual labor 21,500 285-

,

Engineering and home office
(including consultants) 27,000 920

contingency 11,700 340

Total Bechtel Costs 130,000 $3,400
.

i Notes:

1. Excludes costs associated with any potential schedule
delays.

.

Corresponds with the schedule shown in Figure 21b-1.2.
I

(

.
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TABLE 21a-2 ,

- ESTIMATE SUMMARY |

FOR
. ORIGINAL REMOVAL AND REPLACEMENT PLAN (OPTION 2)

Manhours $1,000s

Remove building 59,200 775

Remove backfill 3,000 175
,

Remove utilities 5,200 90'

Replace backfill 13,000 285

Replace utilities 15,900 430

Replace building 117,600 2,400
_

Subtotal Direct Costs 213,900 4,155
'

Distributable manual labor and 64,200 1,695.

materials,
Nonmanual labor 85,600 1,140

Engineering and home office 10,000 260

Contingency 74,700 1,450

Total Bechtel Costs 448,400 $8,700j

Notes:

1. Estimate based on building status as of December 15, 1978,
when decision was made to proceed with the preload plan.

2. Excludes costs associated with any potential schedule delays.

3. Corresponds with the schedule shown in Figurs 21b-2.'

I
'

1
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TABLE 21a-3

J

| ESTIMATE SUMMARY
FOR

. REMOVAL AND REPLACEMENT AFTER PRELOADING (OPTION 3)

Manhours $1,000s-
.

Remove building 92,200 1,210

Remove backfill 3,000 175-

Remove utilities 5,200 90-

Replace backfill 13,000 285
i.

Replace utilities 15,900 430

Replace building 177,000 3,640

Subtotal Direct Costs 306,300 5,830

Distributable manual labor and 91,900 2,420
materials,

Nonmanual labor 122,500 1,630-

Engineering and home office 10,000 260

i Contingency 106,100 2,060

j Total Bechtel Costs 636,800 $12,200

.I
*

'

Notes:

1. Estimate based on building status as of August 15, 1979,
when decision would be made to proceed with removal
and replacement if the preload plan should fail to provide
acceptable results.

2. Excludes costs associated with any potential schedule delays.

; 3. Excludes costs of preload plan.

4. Corresponds with the schedule shown in Figure 21b-3.

.
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TABLE 21a-4

ESTIMATE SUMMARY
FOR

OPTIONS-1, 2, AND 3, INCLUDING COSTS FOR
POTENTIAL SCHEDULE DELAYS

.

Option 1 Manhours $1,000s

I 1. Preloading costs (Table 21a-1) 130,000 - 3,400

2. Additional costs of 2-month delay
(Figure 21b-1) -

I
Manual labor 30,000 540

Nonmanual labor 9,000 120
|

'

] Distributable material and 110
i subcontract
'

.

Engineering and home office 30,000 780

Contingency 450

Subtotal of Delay Costs 69,000 2,000;

'

Total Bechtel Costs (Option 1) $5,400

i,

4

Option 2

! 1. Original removal and replacement

] costs ' (Table 21a-2) 448,400 8,700
,

i 2. Additional costs of 7-month delay
: (Figure 21b-2)
|

; Manual labor 220,000 4,240

!: Nonmanual labor 132,000 1,885

} Distributable material and 850
subcontract

i Engineering and home office 171,000 4,755

Contingency 3,470

Subtotal of Delay Costs 523,000 15,200

Total Bechtel Costs (Option 2) $23,9.00,

l,

.

.
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' Table 21a-4 (continued)

Option 3 Manhours $1,000s

1. -Removal and replacement after
preload costs (Table 21a-3) 636,800 12,200

2. Preloading costs (Table 21a-1) 130,000 3,400

3. Additional costs of 15-month delay
(Figure 21b-3)

Manual labor 470,000 9,645-

Nonmanual labor 282,000 4,290
,

.

Distributable material and 1,930
.

subcontract

Engineering and home office 368,000 10,910
,

; Contingency 8,025

Subtotal of Delay Costs 1,120,000 34,800

| Total Bechtel Costs (Option 3) $50,400

}
.

<

'

Notes:

'
l. Additional Bechtel costs associated with potential

i

.
schedule delays shown in Figures 21b-1, 21b-2, and
21b-3 are order-of-magnitude estimate allowances for2

direct and indirect costs which would be incurred tot

a. Maintain project staffing at a level to respond in
'

a timely manner to the resumption and completion of,

testing and starting activities.

; b. Maintain the completed portions of the plant in a
, safe and clean condition during that period of
! time between the current project schedule and
7 resumption of the preoperational testing and
i startup activities that are currently restained by

the diesel generator system completion and turnover..

;

i

.

9
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TABLE 21a-5' ' -

DEVELOPMENT OF
I ADDITIONAL COSTS IF PRELOAD

PROVIDES UNACCEPTABLE RESULTS

$1,000s

1. Increase in Removal and Replacement Costs;

After preload (Option 3) (8/15/79) 12,200

Original' plan (Option 2) (12/15/78) (8,700)

Increase in removal and replacement costs 3,500

4

| 2. Costs of proloading plan (Option 1) 3,400
;

3. Additional costs of Net 8-month Delay

15-month delay costs (Option 3) 34,800
<

7-month delay costs (Option 2) (15,200) *

Additional costs 19,600
,

Total Additional Bechtel Costs $26,500
,

,

| Notes:
1

1. Reference Tables 21a-1, 21a-2, 21a-3, and 21a-4.

.
2. Based on NRC assumption of removal and replacement option

! providing only acceptable option.
4

I

e

i -

4

I, ,

.

- - . e, , , - - - . ,vs..__, , , , .-- ,w-.. 7-, , , . y,-, ...____._____,,,,m.,,,_,_,,,w _ ,r...m,..,y.w.,mc, , , , , ..,7..-<-



. _

'

i

|.

TABLE 21a-6

<

DEVELOPMENT OF
COST SAVINGS IF PRELOAD

PROVIDES ACCEPTABLE RESULTS

$1,000s'

1. Savings in Option Costs

Costs of original removal and replacement
plan (Option 2) 8,700*

^

Less costs of preloading plan (Option 1) (3,400)

Cast savings of utilizing preload plan 5,300

f
'

2. Savings of Additional Costs of Net 5-Month Delay
4

7-month delay costs (Option 2) 15,200

2-month delay costs (Option 1) (2,000)
,

Savings of additional costs 13,200'

Total Savings in Bechtel Costs $18,500

Note:

1. Reference Tables 21a-1 21a-2, and 21a-4.

4

.

!. '

-
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! OPTION 1- PRELOADING OF DIESEL (
L
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;ENERATOR BUILDING S0ILS
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FIGURE 21.B-1
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i OPTION 2 - TOTAL REPLACEMENT OF

1978 1979
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DIESEL GENERATOR BUILDING
FIGURE 21.B-2

1980
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; OPTION 3 - RESULTING SCHEDU$

1

|
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E IF PRELOADING IS NOT ACCEPTABLE .

p
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Question 22

-The fo11'owing information is-required using the assumption
that work is to stop on all activities related to construction
of-structures, systems, and utilities affected by fill4

(whether such affect is either presently. known or suspect) ,
;- including any mechanical, electrical, or civil activity i

involving a significant expenditure of funds: ,

.

(a) Identify any. schedule impacts on construction completion
]

dates as a function of months of delay over a period of
' 24 months.

f (b) Identify any capital costs of the delay and quantify
them.

.-

(c) Identify any other' cost or schedule impacts associated.

with a halt or suspension of construction for a period :

of 3 months, 6 months, 9 months, 12 months, 18 months, |
1

,
'

and 24 months.

i(d) Identify the principal. construction activities which
are to take place over the next 24 months, with particular
reference to those activities associated with structures, ;

systems, components, and utilities affected by fill ,

settlement, whether such settlement is either known or
; suspect. |

'

; (e) For those activities identified in response to Item (d)
above, identify each which'is significant in terms of i

weight addition to structures founded totally or partly .

i on or in fill.

i (f) Identify all alternative solutions associated with the ,

i plant area fill settlement which would be foreclosed by
i continuation of any of the above activities.
4

,

Response (to Question 22, Part a)
i

-

! The estimated impact on the current project schedule which !

would result from a halt or suspension of all construction .

progress activities within the physical boundaries of the j
structures, systems, and utilities founded on plant area i
fill which are known or suspected to have potential settlement

i problems is shown in Table 22a-1. It is anticipated that a |

; halt or suspension of construction activities in these areas
'

.
would result in delays in the preoperational testing and

| fuel load schedule of an identical or greater magnitude
because the current project schedule does not include any'

scheduls contingencies, and a significant number of plant!
--

1

i 22-1
:

*
4

--- - ,_ - ,,,4 --.__s___-.--_. ,,...._,..,m.,_.,-__~--- ..w----,v-m,.--me--.._-.,_y,_,w,.m,~,,_..-.,,



. _ - . . _ _ ._

\
i

!

~

systems would be affected, primarily because of electrical, ,

control, and. service water restraints. The plant structures !

and utilities affected by known or suspect settlement problems
which were utilized for-this schedule impact analysis are as
follows:

1) Diesel generator building

2). Service water pumphouse (only that portion located on
- fill)

3) Borated water storage tanks 1T-60 and 2T-60 '

j . 4) Emergency diesel fuel oil storage tanks

*

5) Unde'rground safety-related utilities in fill

6) Main feedwater isolation valve pits, Units 1 and 2
.

7) Auxiliary building control tower area columns (Columns
Kc to H and 5.3 to 7.8) and Unit 1 electrical penetration

|-
area (Columns K to H, west of Column 5.3)

8) Auxiliary building railroad bay (Columns A to AA and'

4.55 to 7.4) .

'A summary of the estimated schedule impact if all construction
activities were halted or suspended by individual structure
is shown in Table 22a-2. This impact is to the current
project schedule fuel load,of Unit 2,.which is November 15, 1980.
Response (to Question 22, Part b)

Capital costs which would be incurred as the result of any
delay to the current project schedule because of a halt or

i suspension of all construction activities in affected
structures, systems, and utilities are categorized below.
There capital costs are in addition to the existing total

.

project capital cost of $1,670 million, and would not be
incurred if the project schedule is maintained.

1

!
:

t

i

'
,

e

22-2

.

4

a9 - . . e- .f --v- - .---+,,.,--,,_,---,,.-.-.--,~r -.4---- r.,yv w w w . m e e - e . .. ,,ww...r% %,-,.,.w-w.,,-.,,.--.%.,..,-,.,,,,-,,-,--w.--.e,.-- . , -e,,



,

t

Current
Schedule

To-Go Cost
as of 5-1-79
for Halted

' Delay Cost Category _ Activities Delay Cost Basis

Bechtel Costs

.1) Manual labor associated $16,815,000 Escalated
with those construction 8% per year
activities halted or
suspended. Estimated
at 940,000 manhours

2) Nonmanual labor associated $3,835,000 Escalated
with the above manual 8% per year
labor. Estimated at
290,000 manhours

,

3) Material delivery and $5,945,000 Escalated
subcontractor activities 8% per year-

affected by halted or
suspended construction
activities -

4) Cost estimate contingencies $5,,405,000 Escalated-

for the above three items 8% per year-

at 20%

5) Manual labor assistance of $6,800,000 Escalated
preoperational testing and 8% per year
startup activities
which would be delayed
by halted or suspended
construction activities.
Estimated at 321,000
manual manhours

6) Field costs associated None Relative to the
with the maintenance length of schedule
of completed structures, delay. Varies '

systems, and utilities in from 25,000 to>

a clean and safe condition 50,000 manhours
until such a time that per month
the suspended structures,
systems, and utilities
are completed to allow I

: the continuation of the
)preoperational testing and

startup activities

.

22-3
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Current
Schedule.

To-Go Cost
as of 5-1-79

< for-Halted
Delay Cost Category Activities Delay Cost Basis

Bechtel Costs (continued)a

, s ,

7)' Field costs associated None Relative to the I
with remobilization of length of '

manual personnel to the schedule delay.
levels required to Varies from 0 to
continue the halted 20% of delayed
or suspended construction manual labor

,

'

activities manhours

8) Field costs associated None Assumes an
with maintaining average of,

nonmanual staffing 40,000 manhours
beyond and current per month of,

project plan as suspension4

i necessitated period
by the delay in

| project completion

a
9) Engineering and home None Assumes an,

! office costs associated average of
with maintaining project 32,000 engineering,

; staffing beyond the manhours and
| current project plan 10,000 home office-

as necessitated by manhours per month '

the delay in project of suspension
! completion period

,

i CPCo Costs
!

{ 10) Nuclear steam systems None $35,000/ month based
i supplier cost for on past contract
! continuation of contract delay cost increases
' service (i.e, site
j construction and -

,

; operating services,
| project management,

|
-

; etc) '

{,

11) CPCo directs - None Assumes either a ''

4 continuation of continuation of
4 project mangement, existing level
j project services groups, throughout the i

i testing and operating suspended period, '

; personnel beyond or, if in a
current project plan buildup mode,>

; the level is
j held constant

during the
suspension period-

1

< and resumes at the
[ planned buildup

at the end of the

22-4 ""*P'"'i "
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i . Current
Schedule

!- To-Go Cost I
'

as of 5-1-79 .

for Halted
Delay Cost Category Activities Delay Cost Basis

L CPCo Costs:(continued)
~

'

t

12) General and: administrative .None Estimated at 1.35
(GsA),' indirect cost'for /< of total Bechtel

and CPCo directcontinuation of support '

costs of delaybeyond existing project -

plan *

:
13) Property takes - None Assumes continuation

continuation of taxes e of taxes at 1980
'

.beyond existing project tax rate level
completion planf .,[. / plus taxes on

additional delay,
,

cost.

14) Insurance - None Assumes continuation I

continuation of insura..ce of 1981 rate at
; beyond existing project $40,000 per month

completion plan [,

15) Allowance for funds- None AFUDC continues !
!used during construction ,1 ; at a rate of 8.5%,

(AFUDC) continuation per year on the-

of AFUDC beyond existing current plant
project completion plan sunk cost for .

the duration ofi

delay plus AFUDC i

on the delay cost
incurred

'

f . ,

,

16) Land None AFUDC on land
cost for the

'' '
duration of

'

delay at 8.5%. ,
' 'l per year,

17) Licensing ' None AFUDC on'

licensing cost '

for the duration,

of delay at.

,

8.5% per year t

-

:
,i i

,

The order-of-magnitude, estimated' cap' ital delay cost for the |

above 17 categories,' assuming suspension of affected construction
activities for periods of 3, 6, 9,'12, 18, and 24 months, is,

.shown in Table 22b-1. -

.i |
*
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- Response (to Question 22, Part c)
,

Other delay costs which are in addition to the capital delay
costs identified in the response to Part 22b are not replacement

~

.

power costs and nuclear fuel costs. These estimates are
order-of-magnitude costs and are considered conservative for
the period in which the current commercial operation dates
are delayed.

Net replacement power costs are estimates beginning in 1981
dollars and nuclear fuel costa are based on leasing charges
beginning in 1980 at 85 per year on the initial core, plus t

leasing charges on reloads D, E, and F currently under
contract. In addition, a storage cost of $3.50 per bundle
per day is assumed for the initial core and reloads D, E,
and F beginning 1 year after the existing contract ship

! date. Listed below are the delay costs for not replacement
,

power and nuclear fuel.,

|

!

Months of Construction Suspension
'

Delay Ccats
4

($1,000s) 3 4 9 12 18 24
,

} Net replacement $31,000 $67,000 $126,000 $162,000 $267,000 $351,000
power costs -,

I

Nuclear fuel- $ 7,000 $15,500 $ 28,800 $ 39,000 $ 65,000 $ 82,300
j costs

,

,

i

i
i The total delay costs which would be incurred as the result

j of any delay to the current project schedule is as follows:

1 :

|

| i

I !
4 :

! i

:
|

i

.

'

!

|
: -

.

,
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Months of Construction Suspension'

-Delay Costs
($1,000s) 3 6 9 12 18 24

Capital Costs '$44,800 $'94,300 $160,000 $209,500 $350,800 $456,400

Net replace- $31,000 $ 67,000 $126,000 $162,000 $267,000 $351,000
ment power

'costs

Nuclear fuel $ 7,000 $ 15,500 $ 28,800 $ 39,000 $ 65,000 $ 82,300
; costs

Total Delay $82,800 $176,800 $314,900 $410,500 $682,800 $889,700
Costs

Round to. $83,000 $177,0'00'$315,000 $410,000 $683,000 $890,000

Response (Question 22, Part d)

.The principal construction activities which are to take
place over the next 24 months pursuant to the current
project schedule.are shown in Table 22d-1. Those activities
which are totally or partially 'affected by the halt or
suspension of construction have been specifically identified
in this table.

*

Response (Question 22, Part e) -

|

The construction activities within the various safety-
: related structures scheduled to be completed during the next

24 months are identified in response to Part 22d. The
estimated weight in place and weights to be added during
this construction period are compiled in Table 22e-l. The
weights to be added to the diesel generator building and to '

the barated water storage tanks are significant. However,
,

for the other structures, the weight to be added to complete
the construction is found to be minimal.

Response (to Question 22, Part f)

The following safety-related structures or systems are I

founded'on plant fill materials: |

1) Diesel generator building

2) service water pump structure (only partially supported
on fill)

,

22-7
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3) Borated' water storage tanks

'4) Emergency diesel fuel oil ~ tanks

5) Underground yard piping and utilities

6) Main feedwater isolation valve pits (adjacent to the
'

auxiliary building)

7) control tower and electrical penetration areas of the
auxiliary railroad bay (north of column line. A) in the,

auxiliary building

Although the following evaluation of continued construction
activities includes all Seismic category I structures
founded on plant fill, the results of the investigations to
date show that corrective measures are not. required in all
areas (reference the response to' Question 12).

With the exception of the aboveground borated water storage,

tanks, all structural work for the above items is complete.
However, there is work remaining in the mechanical-and
electrical fields. In several areas of the auxiliary-
building, there is some electrical cable yet to be pulled
and miscellaneous piping-to be installed. All major pieces,

of equipment are_in place. In the service water pump
structure, remaining work includes welding of some piping
and electrical installation. The service water pumps have

! been installed. As noted in Table 22e-1, the estimated
weight addition to the structures resulting-from continued
construction is small (i.e., approximately 5% or less) in
all areas except at the diesel generator building,

,

A reviev of the alternative solutions which might be
foreclosed by continued construction activities include the
following:

1) Diesel Generator Building
.

This area is currently surcharged, and no construction
activities are underway. No ccnstruction work in this
area will be resumed unit 1 MCAR 24 is satisfactorily
resolved.

i

2) Service Water Pump Structure (Portion on Fill Material)
'

The north and east sides of the service water pump
'

structure are accessible for underpinning from outside
of the structure. The continued installation of
electrical and mechanical items inside the building '

,

would add to the congestion and make repairs from

|
|

|

I

22-8
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,

within the structure less desirable. However, it is
possible to remove such items, if necessary. Continued
construction activity in this structure does not {foreclose on any future repair methods.

1

3) Borated Water Storage Tanks )
.A full scale load test will be implemented in this area
as described in Question 6 above. Upon completion of
the construction of the tanks, the tanks will be filled
with water.

If the tank areas require corrective measures, the
installed tanks will not preclude grouting or similar
repair methods. If complete soils replacement is
required, the tanks are accessible for removal,
although at significant cost and schedule penalties.

4) Emergency Diesel Fuel Oil Tanks

similar to the above comments for the borated water
; storage tanks, the emergency diesel fuel oil tank

foundation areas may be grouted, or, if soils
replacement under the tanks is required, the tanks
could be removed.

5) Underground Yard Piping / Utilities

With the exception of some small diameter piping, the
buried yard piping and utilities are already in place.4

- The evaluation of these services is described in the
"

responses to Questions 7 and 19. Continued
construction activities will include filling of the i

pipes and pulling electrical cable through the ducts.
If required, these utility services can be emptied or
replaced. Therefore, continued construction does not
foreclose on the correction of any deficient buried
piping and duct runs.

.

6,7) Portions of the Auxiliary Building South of Column
"

Line H (i.e., Auxiliary Building Penetration Areas)
and the Isolation valve Pits

Any required corrective measures for these areas can be
performed using repair methods installed from outside
of the structure (i.e., sinking an access shaft down
from plant grade and then tunnelling beneath the
existing structural foundations slab). Because the
added weight resulting from the remaining construction
work to go is minimal (i.e., 5% or less), there is no
risk that continued construction activity would
foreclose on this option. Corrective repairs with

22-9
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access from within the structure is also feasible.
Continued construction activity would add congestion in
the repair areas, and mak'e this alternative more
difficult to implement. However, much of the
congestion already exists because most large items are
'already in place. Also, if necessary, portions.of the*

installed electrical and mechanical services could be
removed later, albeit at at cost and schedule penalty.

,

8) Railroad Bay in the Auxiliary Building (north of
column line A)

Corrective repairs in this area are feasible from both
inside or outside of the structure. Because the
foundation slab area is used for vehicular traffic,
access from within the structure is readily available
and access from outside the north and east sides of the
railroad bay is also available.

Based on the above considerations, there is no risk in
allowing the current construction activities in these safety-
related buildings to continue which might later foreclose on
any anticipated alternative corrective measures.

In addition to the above comment, Table 22d-1 identifies
various activities which are also impacted by plant fill
conditions, but which are not safety-related structures or
systems (e.g., construction of oily waste building, cooling
tower, condensate recovery building, bridges, etc, and
associated piping and equipment). Soil conditions in these
areas will also be carefully evaluated before proceeding

j with further conttruction activities.

'
8

.

$
i

!

t
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TABLE 22a-1

ESTIMATED SCHEDULE IMPACT
_OF DELAY OVER A PERIOD OF 24 MONTHS

Months of Unit 2 and Common Unit 1

Construct {gp Schedule Delay (2) Fuel Load Schedule Delay (3) Fuel Load
Months of Resultant Months of Resultant

Stop Work i

1 2 1/15/81 0 11/15/81
2 3 2/15/81 0 11/15/81
3 4 3/15/81 1 12/15/81
4 5 4/15/81 2 1/15/82
5 6 5/15/81 3 2/15/82
6 7 6/15/81 4 3/15/82
7 8 7/15/81 5 4/15/82
8 10 9/15/81 7 6/15/82
9 12 11/15/81 9 8/15/82

10 13 12/15/81 10 9/15/82
11 14 1/15/82 11 10/15/82
12 15 2/15/82 12 11/15/82
13 16 3/15/82 13 12/15/82
14 18 5/15/82 15 2/15/83
15 19 6/15/82 16 3/15/83
16 21 8/15/82 18 5/15/83
17 23 10/15/82 20 7/15/83
18 24 11/15/82 21 8/15/83
19 25 12/15/82 22 9/15/83
20 26 1/15/83 23 10/15/83
21 27 2/15/83 24 11/15/83
22 28 3/15/83 25 12/15/83
23 29 4/15/83 26 1/15/34
24 30 5/15/93 27 2/15/84,

_.

(1) Assumes a halt or suspenstion of all construction
program activities within the physical boundaries of
the structures and utilities fcunded of that fill which
has a known or suspect settlement problem. All other
construction activities would be allowed to continue on
present schedule.

(2) Based on the current project schedule fuel load for
Unit 2 of November 15, 1980. Any construction delay
will cause a fuel load delay because the current project
schedule does not include any schedule contingencies.

(3) Based on the current project schedule fuel load for
Unit 1 of November 15, 1981. Because of resource
restraints, the Unit 1 fuel load is assumed to follow
Unit 2 fuel load by no less than 9 months.

.
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TABLE 22a-2

ESTIMATED SCHEDULE IMPACT
OF INDIVIDUAL SUSPENSIONS

1.

Suspension Period
(months)

Structure, System, or Utility 3 6 9 12 18 24

1) Diesel generator building 2 3 5 9 16 23

2) Service water pumphouse 4 7 10 13 19 25

3) Borated water storage tanks 1 4 7 9 15 21

'mergency diesel oil storage 0 0 3 6 12 184) E
tanks

5) Underground safety-related 3 6 9 13 20 27
utilities

i

6) Main feedwater isolation 0 0 3 6 12 18
valve pits

7) Auxiliary building control 3 7 10 13 20 27
tower and electrical
penetration (Unit 1)

f

8) Auxiliary building railroad 4 7 9 12 18 24

' ' NOTES:

1. These estimated schedule impacts would be to the current ,

project schedule Unit 2 fuel load of November 15, 1980. '

a

2. - These estimated schedule impacts assume a halt or
suspension only within the physical boundaries of each
individual structurc, system, or utility. However, they
are not additive, and a halt or suspension in more than
one area may cause schedule impacts greater than these

'

individual estimates.

!
!

<
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TABLE 22b-1

ESTIMATED CAPITAL DELAYS COSTS -($1,000s)

Months of Construction Suspension
Delay Cost Category 3 6 9 12 18 24

1) Manual labor for halted activities 300 700 1,000 1,300 2,100 2,800

2) Nonmanual labor for halted activities 100 200 300 200 500 700
3) Material and subcontract costs for halted activites 100 200 400 500 700 1,000
4) Contingene.y for the above categories 100 200 400 500 700 900

, 5) Delayed preoperation assistance 100 300 400 500 800 1,100

| 6) Plant layup and maintenanc'e costs 1,700 4,100 7,300 11,400 22,100 30,700
7) Manual labor remobilization costs - 1,400 2,800 2,900 5,900 6,200*

8) Noumanual staffing costs 1,700 3,500 5,400 7,300 11,400 15,800
9) Engineering and home office staf fing costs 3,400 6,900. 10,500 14,300 22,300 30,800

* - Total Bechtel costs $7,500 $17,500 $28,500 $39,000 $66,500 $90,000

10) NSS supplier costs 140 245 420 525 840 1,050d
,,

' N 11) CPCo direct costs 8,700 15,200 15,000 20,000 30,000 40,000
12) CPCo general and administrative costs 212 428 571 774 1,265 1,704
13) Property taxes 3,600 6,500 11,200 14,100 23,400 29,700
14) Insurance costs 160 280 480 600 960 1,200
15) AFUDC 24,193 53,612 102,940 133,252 225,908 290,258
16) Land costs 90 158 270 338 540 675

| 17) Licensing costs 238 417 714 893 1,428 1,785

; Total CPCo Costs $37,333 $76,840 $131,595 $170,482 $284,341 $366,372

Total Project Capital Delay Costs $44,833 $94,340 $160,095 $209,482 $350,841 $456,372
j Round to $44,800 $94,300 $160,100 $209,500 $350,800 '$456,400

> ,

a i

1

4

4

i
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. FABLE 22d-l

PRINCIPAL ACTIVITIES SCHEDULED FOR THE
NEXT 24 MONTHS

,

Activities identified with an asterisk are either totally
or partially located on the plant area fill in question.

Forecasted
Civil / Structural / Architectural Completion Date

Install new and spent fuel racks 12/1/79

Install and post-tension reactor 1/1/80
building Unit 2 tendons

Install and post-tension reactor 2/1/81
building Unit 1 tendons

Close construction opening in reactor 1/15/80
building Unit 1

Install the equipment hatch in reactor 5/1/79
building Unit 1

Construct cooling pond blowdown 11/1/79
valve pit and discharge structure

Construct oily waste building 1/1/80
Construct service water cooling tower 8/1/79

Construct condensate recovery building 10/1/8C
and bridges to Dow

4

Mechanical / Piping

' Install main steau and process steam 10/1/80
lines, missle protection, and supports

Install NSSS system components and 2/15/80
piping in reactor building Unit 2

Install NSSS system components and 1/1/81
piping in reactor building Unit'l

!

l

< .

l

.

1
1

, .
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Table 22d-1 (continued)

Forecasted
, s

Mechanical / Piping (continued) Completion Date

Install T/G system components and 3/1/80
Piping in turbine building Unit 2

' Install T/G system components and 3/1/81'
Piping.in turbine building Unit 1

Install underground utilities 7/1/80
and piping to:
Cooling pond b1cwdown valve chamber

'

* Borated water storage tanks
Service water cooling. towers

* Emergency diesel generator
fuel oil tanks

*I stall large pipe and supports 1/1/81n

* Install small pipe and supports 5/1/81
Install major equipment
CO2 storage tank 9/1/79
Pumps at el 568 in the auxiliary building 10/1/79
Pumps at el 634 in the auxiliary building 4/8/80
Auxiliary building trolley upgrade 5/1/80
Fuel transfer tube 6/15/79
Solid radwaste system 9/1/79

' Hypochlorination system 9/1/79
* Diesel generator building 11/1/79

Install HVAC equipment, duct, and 7/1/80
supports

Electrical / Instrumentation

' Install exposed conduit and tray 3/1/80

* Pull wire and cable and terminate 5/1/81

* Install Unit 2 main transformer 11/1/79
and complete isophase bus

complete Unit 1 isophase bus 9/1/79

Install underground duct banks 7/1/80
and pull cable to:
Cooling pond blowdown valve chamber

|
'

. .

i
)

.
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, Table 22d-l (continued) -

Forecasted
Electrical / Instrumentation (continued) Completion Date'

' Borated water storage tanks
Service water cooling towers

htnergency diesel generator
fuel oil tanks

Inatall major equipment
* Control panels at el 645 to 568 in the 10/1/79

auxiliary building
' Control room panels 7/1/80
* Control panels at el 659 in the auxiliary 8/1/80

building
Process steam radiation monitoring 10/1/80

panels

System Turnovers

* Electrical distribution system for 8/1/79
energization

* Service water system 8/13/79

Chemical addition to service 9/3/79
water and circulating water, Unit 2

Service air and instrument air, Unit 2 9/16/79

* Makeup demineralizer 9/24/79

*Demineralizer storage and transfer 10/7/79

Component cooling water, Unit 2 11/10/79

Condensate storage and transfer 11/4/79

Decay heat removal, Unit 2 12/24/79

Condensor air removal, Unit 2 2/25/80
_

~

Reactor coolant pumps, Unit 2 12/31/79

Reactor vessel and primary loop, Unit 2 3/29/80

Integrity leak rate test, Unit 2 9/80

Hot functional testing, Unit 2 7/80
t

.

-
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TABLE 22e-1
.

'

Estimated
Estimated Total

- Total Weight Percent )
Weight To Be Weight
In Place Added To Be

Structure / Component (kips) (kips) Added

1. Diesel generator 19,000(3) 5,400 28,

building
a. Ground floor slab 0 1,200 -

b. Diesel generator 3,000(3) 1,000 33
. pedestal

,

2. Service water 4,770 200 4

pump structure |

(part on fill
only)

3. Borated. water
storage tanks-

a. BWST IT-60 860 4,340(2) 500,

b. BWST 2T-60 760 4,340(2) 570

4. Emergency diesel 3,770 490 13
oil storage tanks (1)

i
~

5. Underground safety- N/A N/A N/A
related utilities
(in fill)

4

6. Main feedwater 650 6 1
isolation valve
pits (Units 1
and 2)

7 .- Auxiliary building
electrical penetra-*

tion areas
a. Unit 1 7,700 350 5
b. Unit 2 7,700 300 5

8. Auxiliary building 9,500 180 2
railroad bay
between columns A
and AA

,

(1)The tanks are currently filled with water.
(2) Includes the weight of the water to be contained in the tank.:

(3)Does not include surcharge weight.
.

Note: The above weight estimates are as of April 1, 1979.
I
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1. ' Scope of Investigation.

- The NRC Region II'I office performed an investigation to obtain
information relating to design and construction activities affecting
the Diesel Generator Building foundation and plant area fill and
the activities involved in the identification and reporting of the
settlement of the building.

The investigation consisted of 240 onsite hours by t!'ree NRC
inspectors and included examination of pertinent records and proce-o

dures and' interviews with personnel at the Midland Site, the -

Consumers Power Company offices in Jackson, Michigan, and the Bechtel
Power Corporation offices in Ann Arbor, Michigan.

~

%

&
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'2. Identification and Reporting of Diesel Generator Building Settlement
,

! .

t Inspection Facts

Bechtel surveyors first noticed unusual settlement 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 instructed surveyors to recheck survey-

and perform survey more frequently. The building was monitored
- for about one month.

Apparent settlement continued and when it exceeded the values-

presented in the FSAR, a nonconformance report was prepared
on August 18, 1978.

- On or about August 21, 1978, the NRC Resident Inspector was
informed of the settlement.

Af ter an exploratory boring program began on August 25, 1978,-

and preliminary data indicated deficient material, CPCo
reported the incident under 10 CFR 50.55(e).

- Formal notification was made on September 29, 1978.

Conclusion

CPCo. after preliminary evaluation of the safety implications,

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

Finding

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

I.

{
1
|

s
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3. Review of PSAR/FSAR Commitments
a

'

' Inspection Facts
,

FSAR Tables 2.5-9'and 2.5-14 identified the typa of foundation-

material to be controlled ' compacted cohesive (clay) fill.

Bechtel Design Drawing C-45 (class 1 fill material areas)-

specify Zone 2 random fill as any material free of organics
with no restrictions on gradation.

~

FSAR Figure 2.5-48 (estimated ultimates settlements) indicates-

g _ the Diesel Generator Building to be approximately 3 inches.
I

- 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 Generator Building had
a shallow spread footing foundation.

Conclusions

a. The FSAR did not accurately state the design basis or type of
fill material supporting class 1 structures.

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

Finding

Item of noncompliance with IC CFR 50, Appendix B, Criterion III
(design control); f ailure to translate design basis as specified
in the lirense application into instructions, procedures or drawings.

. ,
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4. Effect of Ground Water on Plant Area Fill
'i

Inspection Facts

PSAR Amendment No. I and Dames and Moore report on foundation-

investigation 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 changes-

in moisture content of the soil will probably result in increased

compressibility.
.

Conclusion

It has not been fully determined whether the full effects of satur-
ating the fill was taken into account in the design basis.

Finding

Unresolved matter pending licensee evaluation on the effects of
permitting the ground water to rise in the plant area fill.

.
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} - 5. Compaction Requirements for Plant Area Fill.
'

Inspection Facts<

.

PSAR Amendment No. 3 required the following compaction:> -

Clay - 100% of maximum density using a compactive energy of
20,000 f t-lbs (equivalent to 95% of maximum density_.

using ASTH 1557 Method D with 56,000 ft-lb energy).

' . Sand - 85% relative density.

Bechtel Specification C-210 requirements:-

'

. Clay - 95% of maximum density using ASTM l557 Method D (same
as PSAR)

Sand - 80% relative density (less than PSAR)

Bechtel implemented requirements:-

Clay - 95% of maximum using Bechtel Modified Test Method using
20,000 ft-lbs (less than that required by the PSAR and

.;.
Specification).

Sand - 80% relative density (less than PSAR required but met'

Specification requirement).

Conclusions

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

b. Bechtel did not translate PSAR compaction requirement for sand

]
to construction specification. ;

; Finding
P

Item of noncompliance with 10 CFR 50, Appendix B Criterion V
(procedures); failure to implement construction specification

'

requirements.

J
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6. Moisture Control Requirements 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 within plus or minus 2% of optimum moisture content.

CPCo and Bechtel QA identified that the moisture control was-

not being Laplemented prior to compaction on July 22, 1977.

No association was made with a laboratory compaction standard-

1
- (i.e., optimum moisture-maximum density curve) prior to

compaction.

From July 22, 1977, until June 1, 1978. Bechtel project engi--

neering failed to provide adequate direction for 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

Item of noncompliance with 10 CFR 50, Appendix B, Criterion XVI
(corrective action); failure to take corrective action in a timely
manner.

.
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7. Subarade Preparation of Plant Area Fill
.

"[ . ,

- -PSAR Amendment No. 3 and Dames and Moore foundation investi-

Inspection Facts'

gation report indicated that if the construction schedule
required foundation excavation to be lef t open during the

L winter that at least 3 1/2 feet of material be excavatedj ' before resumption of soils work or that same amount of cover
material remain in place to prevent softening of subgrade soils

. due to frost action.

Bechtel Specification C-210 only prohibited placement- of-
, soils frozen surfaces but 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 / thawed soil was removed prior to resumption of soils
work.

Conclusions

PSAR requirement was not translated into the specification fora.
soils work to preclude placement of soil over subgrade effected
by frost action.

b. Soil was not protected from frost action nor removed prior to'

resuming work.

Finding-

Item of noncompliance with 10 CFR 50, Appendix B, Criterion III'

(design control); failure to translate requirements into instructions ,

j
or procedures.
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8. Nonconformance Reports Identified
,

( Inspection Facts .

CPCo and Bechtel QA identified repeated nonconforming conditions-

in the following areas of soils work:

Failing compaction tests due to using incorrect maximum lab
density.

' Moisture control tolerance.
.

'

Inadequate inspection.

Violation of lift thickness.

Cradation tests not taken.

Gradation requirements not met.

Inadequate test frequency.

Foremen directing soils not familiar with specification
requirements.

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

Conclusion

The root of the deficiencies was not adequately corrected to
preclude continued degradation of the quality of a safety related
activity.

Finding

Item of noncompliance with 10 CFR 50, Appendix B, Criterion KVI
i (corrective action); failure to take adequate corrective action to

preclude repetition.

,
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9. Settlement Calculations for Plant Area Fill
.

'{, Inspection Facts

~

Bechtel settlement calculations for the Diesel Generator-

- Building were based on a uniform mat foundation with a uniform 11y
distributed load intensity of 3000 psf.

FSAR Section 3.8.4.1.2 (Diesel Generator Building) indicates-

the foundation to be a spread footing type with a load intensity
of 4000 psf with independent diesel generator pedestal.

- Borated water stotage tanks are supported by a circular sprea'd '
. footing. The settlement calculations were based on a uniform
circular mat foundation.

,,

FSAR Table 2.5-16 indicates the soil compressibility parameter-

to be 0.003 for the soil between elevation 603 and 634. Settle-
ment calculations assumed an index of compressibility of 0.001.

Conclusion

The' estimated settlement values for the Diesel Generator Building
and borated water tanks shown in FSAR Figure 2.5-48 were based
on conditions that are at variance to existing conditions such as
foundation type, load intensity and soil compressibility.

Finding

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

.
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10. - Settlement of Administration Building Footings * |.

(~ Inspection Facts

Administration Building was originally supported by Zone 2-

random fill material.

Administration building foundation material was tested to the -<*
,

.
-

,

same compaction requirements as class 1 fill.

Administration' Building foundation material was placed similar-

to class 1 fill; by hand held and motorized equipment.

Bechtel report identified basic cause of administration failure-
,

as being due to the result of repeated erroneous selection of
laboratory compaction 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 Administration Building area.
Adminstration failure was then considered to be local condition.

- CPCo management (Corporate Project Engineer and Manager) were .

not properly informed of the Administration Building settlement.

Conclusions

CPCo did not adequately investigate the extent of the soila.,

deficiency in the rest of~the class 1 fill,

b. No program changes were implemented to preclude the continued
erroneous selection of the laboratory compaction standard.,

$ Finding

Item of noncompliance with 10 CFR 50, Appendix B, Criterion XVI
(corrective action); failure to take adequate corrective action to
identify the extent of the deficiency nor preclude repetition.,

.
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11. Interface Between Diesel Generator Building and Electrical Duct Banks-

,

( Inspection Facts*

Bechtel El.ectrical Design- Drewing E-502 includes a detail to-

provide separation between the duct banks and diesel generator '
footing (i.e., styrofoam bond breaker to permit settlement of
the Diesel Generator independent of the duct banks)..

Bechtel Construction Drawing C-45 permits the use of random fill.
-

Zone 2.

Correspondence from Bechtel engineerng to field (December 27,-1974)
permits the use of lean concrete as replacement for Zone 1 and 2
material.

~

Bechtel field used concrete around electrical duct banks under-

the diesel generator footings.

Conclusion

Due to permitting the use of concrete indiscriminately as random fill
the uniform settlement of the Diesel Generator Building was restricted
in the areas of the duct banks.

Finding

.

Item of noncompliance with 10 CFR 50, Appendix B, Criterion V
(procedures); failure to provide adequate instructions to preclude
the use of a material that would cause differential settlement.

. ,
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12. Soils Placement and Inspection Activities.,

I
Inspection Facts

Bechtel Design Criteria C-501 requires soils operations to be-

performed under technical. supervision of a qualified soils
engineer to verify all materials are placed and compacted
in accordance with criteria.

Labor foreman were directing soil operations relative to test ,-

locations, test frequency, compaction and moisture.*

Bechtel field and QC ' inspectors were rarely in the areas where-

. soil operations took place.

- Accuracy of test locations were a chronic pr'oblem.

Moisture was added to the soil after compaction if moisture-

. test failed.

Conclusion

Personnel directing the soils operation were not trained in the area
of soils work nor were they considered to be qualified soils engineers.

Finding

Item of noncompliance with 10 CFR 50, Appendix B, Criterion II
(Quality Assurance); failure to provide training to personnel
performing safety related activities.

4
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,13. Inspection Procedures for Plant Fill-

Inspection Facts
,

-

.

Bechtel Procedure C-1.02 (compacted backfill) was written as-

a replacement for Procedures C-210-4 and C-211-1.

Procedure C-1.02 relaxed certain inspection point-to surveil--

lacce only. For example:

^
. ..

Inspection Procedure .
'

Activity C-210-4 C-211-1 C-1.02
-

Material Free of Organics -
I S(V)-

Material Moisture Conditioned S I S (V)
'

I S(V)Material Not Frozen -

' Compacted to Density W
~

S S(V)
Lift Thickness Required W I S(V)

Conclusions

a. Inspection procedures for soils' work were relaxed from original
procedural requirements to leaving insufficient mandatory hold

L points to ascertain backfill materials were installed to
requirements.

b. It was ascertained that surveillance was infrequent and inadequate4

'

to verify conformance.

Finding

Item of noncompliance with 10 CFR 50, Appendix B, Criterion X,

(inspection); failure to prcvide adequate inspection plans.
,

:

.

L

I

*
j

i
e

- 14 -

: i
,

i

,

|*

_ _ ._ _ . . _ _ _ _ _ _ - . - _ _ _ - . _ _ . . _ _ _ . _ . . _ _ - _ . _ _ . _ - _ .-- _._



.. . -

.,. <> a
.

'

a.
,

| .

-
,

)
' ~ Final Conclusions -

1.. 14.
( f '

There va"2 inadequate control and supervision of plant fill-

materia'i plac'ement.

Corrective action regarding nonc.mformance related to plant fill-

was either not taken or was inadequate.

Certain design bases and construction specifications were not-

followed.

Eeaknesses exist in the interface between various components- -

within the construction contractor's organization.
.

The FSAR contains inconsistent, incorrect and unsupported-

statements.

.
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