UNITED STATES
NUCLEAR REGULATORY COMMISSION
REGION 111
799 ROOSEVELT ROAD
GLEN ELLYN, ILLINOIS 60137

APP 1 1983

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

FROM: James G. Keppler, Reg.onal 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 Urder
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 Cozpany 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 comstruction problems in connection with these facilities. It is
also clear to the parties concerned what steps are necessary to resolve
preblems so that construction can resume in a quality manner.

Because of the unigue status of these facilities and the acticns iz process
by the NRC and the licensees, we do not believe SALP-3 assessments are
useful. The actions ~lready underway meet the Objectives given in para-
graph 0516-02 of Manual Chapter 0516, Systezatic Assessment of Licensee
Perforgance. The Order requirements at Zicmer (independent management
review, action based on this management review, develcpment of a compre-
hensive plan to verify the quality of the Zimmer facility, and development
of a comprehensive program for continuatioz of comstruction) will accom-
plish objectives which make SALP-3 redundant, unnecessary, and a question-
able expenditure of resources. The Construction Completicn program with
the attendant third party overviews and the quality assurance program
changes alsc 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 net needed and your approval to
not perform SALP-3 at these facilities.



R. C. DeYoung 2

-

APR

£ you have any question on this matter or desire to discuss it further,
please call me or 3ert Davis of my staff. We would appreciate your
respense by April 15, 1983.

L —
o

> /N
James G. Keppler
Regional Administrator
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March |8, 1983

Mr. J. G, Keppler

Administrator, Region |

Office of Inspection and Enforcement
U.S. Nuclear Regulatory Commission
799 Roosevelt Road

Glen Eliyn, IL 60137

Mr. O. G, Eisenhut

Director, Division of Licensing
Qffice of Nuclear Reactor Reguiation
U.S. Nuclear Regulatery Commission
Washington, D.C, 20555

Re: Docket Nos. 50-329 and 50-330
Midland Nuclear Plant - Units | and 2
Overview of the Midland Construction Completion Program

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

. Affidavits attesting to TERA's corporate independence
and the incdspendence of individuals who may participate
in the CCP Overview program;

. Professional qualifications of individuals who may parrici-
pate 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 program has signed an affidavit
on behalf of TERA Corporation and its subsidiaries which provides a statement

of corporate independence (Attachment |).
Signed affidavits for members of TERA's tearn 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 fron: these

individuals as well,
-.‘6_# _ [ L] E\
B _E»(V’ LAY A By

TERA CORPORATION o A el
7101 WISCONSIN AVENUE SET=ES0A MARMLAND 2814 3014842660



Mr. J. G. Keppler ' March |8, 1983

G.
Mr. D. G. Eisenhut

TERA proposes that a core of senior level personne! principally inveolved with the
Midland Independent Design and Construction Verification (IDCV) program
participate in the Midland CCP Overview for the purpese 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
technical details of the design and construction efforts. Accordingly, it is
proposed that the Midland IDCV project organization, management structure,
and procedures be maintained and cppropriately 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. e is
eminently qualified for this assignment with over 22 years of wuclear power plant
experience.

The proposed CCP Qverview 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. Keppiler and Mr. D, G, Eisenhut dated

Februery 7, 1983 and February |7, 1983.)

TERA Corperation is committed to providing an independent, comprehensive,
and integroted assessment of the quality of the Midland plant through the
activities currently in 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) 871-1075.

Sinceraly,

R o b 1

Howard A. Levin
Project Manager

ce:  J, Cook, CPC
G. Keeley, CPC
D. Hood, NRC

Enclosures

- -
- - o= -
-



Mr. J. G. Keppler 3 March |8, 1983
Mr, O. G. Eisenhut

y &
Sworn and Subscribed Before Me This __/ E ~  Day of March |983

-
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o

tary Public

My Commission Expires My Cosmuamea Sipies jui L ta88

HAL/djb

-——- A~ o -
- rf - - \
- - - - -



ATTACHMENT |

CORPORATE AFFIDAVIT STATEMENT
OF INDEPENDENCE



STATEMENT OF CORPORATE INDEPENDENCE

AFFIDAVIT OF JOHN W, BECK
ON BEHALF OF TERA CORPORATION
AND ITS SUBSIDIARIES

My name is John W. Beck. | am a Vice President of TERA Corporation. This
statement is made 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. | will serve in the capacity of Principal-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. Nuclear Reguiatory Commission (NRC), to
the Honorable John D. Dingell, Chairman, Committee on Energy and Commerce,
U.S. House of Representatives, dated February |, |982.

TERA Corporation has determined that the Corporation and individual members
of the CCP QOverview team satisfy the following criteria:

I. TERA Corporation and individuals assigned to the Midland
CCP Qverview program do not have any direct previous
imolvement with the Midland activities that they will be
reviewing.

2. TERA Corperation and individuals assigned to the Midlend
CCP Qverview program have not been previously hired by
Consumers Power Company, Bechtel, or Babcock and
Wilcox to perform design, construction or quality work
reiative to the Midland cctivities that they will be
reviewing.

. TERA Corporation and individuals assigned to the Midland
CCP OQverview progran have not been previously
employed by Consumers Power Company.

4. The individuals assigned to work on the Midland CCP
Qverview program do not have present household mem-
bers emplioyed by Consumers Power Company.

5. The individuals assigned to work on the Midland CCP
Overview program do not have any reiatives employed by
Consumers Power Company.

*With the exception of the Midland Independent Design and Construction



Midlend CCP Overview program do not own or control

6. TERA Corporation and individucls assigned to work on the I
significant amounts of Consumers Power Company stock. |

TERA Corporation has obtained affidavits for each individuai currently assigned
to the Midland CCP OQOverview program team. !n the event that additional
personnel are assigned to the *eam, TERA Corporation will obtain affidavits
from these individuals as well.

Signed

%&w&-&

Sworn and Subscribed Before Me This | 1% Day of March 1983

My Commission Expires

TERRY GAMBLE, Notary Public
in and for the Stats of Texas

My Cemmission Expires 817-36



ATTACHMENT 2

INDIVIDUAL AFFIDAVIT STATEMENTS
OF INDEPENDENCE



STATEMENT OF INDEPENDENCE
My name is John Beck . | am employed by TERA Corporation.

| am under consideration for assignment to the team which will conduct an
independent overview of the Construction Compietion Program at the Midland
Nuclear Plant site. Prior to being given this assignment, | 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 | am reviewing. | have never been empioyed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. | do not
own any shares 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 | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have no relatives which are or

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

Signed

W

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

%&m&

My Commission Expires

TERRY GAMBLE, Netary Public
in ard for tha State of Texas
. Gimmissicn Expires 8-17-36

1
AFFIDAVIT OF John Beck ;
\

*With the exception of the Midland Independent Design and Construction :



Murray Savings Money Market Fund



STATEMENT OF INDEPENDENCE

AFFIDAVIT OF _Lmnuons A [ £Uin)

My name ist/"u 210 4 L£F /- | am employed by TERA Corporation.

| 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, | have never worked on
any job or task associated with the Midland Project® or any job or tcsk for or on
behaif of Consumers Power Company, Bechtel, or the Babcock and Wilcox
Company relating to issues that | am reviewing. | have never been emplioyed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. | do not
own any shares of Consumers Power Company, Bec.itel, or Babcock and Wilcox
stock. Mutual fund or other funds in which | may have a beneficial interest, but
over which | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware, A list of such
funds in which | have an interest are attached | have no reiatives which are or
have been employed by Corsumers Power Company, Bechtel, or Babcock and
Wilcox.

. £ e LA
Signed MEWVILL LYt
' ' e Fa~v

)

Sworn and Subscribed Before Me This |'1u' Cay of March 1983

Notary #ublic o

My Commismon Expues july 1, 1388

My Commission Expires

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




STATEMENT OF INDEPENDENCE

AFFIDAVIT QF _ Mark Polit

My ngme is Mark Polit . | am employed by TERA Corporation.

| am under consideration for assignment to the team which will conduct an
independent overview of the Construction Completion Program at the Midlend
Nuclegr Plant site. Prior to being given this assignment, | have never worked on
any job or task associated with the Midland Project} or any job or task for or on
seralf of Consumers Power Company, Bechtel, or the Babcock and Wilcox
Company relating to issues that | am reviewing. | have never been employed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. | do neot
own any shares 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 | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have no relatives which are or
haove Seen employed by Consumers Power Company, Bechtel, or Babcock and

Wilcox.
* with the exception of the

Signed ' Midland Independent Design

and Construction Verification

Program.

Nutid (SIS

Sworn and Subscribed Sefore Me This 5 ] Day of March 1983

ST IRON %

Nolary Public

v
ission Expires \L&‘gl&i

T eI TR TR S TR
JoAN CAVE vialZ

PRINQOAL OFFICE IN
ALAMEDA CCUNTY

NOTARY PLELIC = CALFORNA

My Commistion Exgiras Dce. 16, 1983
LTS TR TR RS T P ERH TR THIT T ITY



AFFIDAVIT OF Curt Staley

Curt Staley

My name is . | am employed by TERA Corporation.

| am under consideration for assignment to the team which will conduct an
independent overview of the Construction Completion Program at the Midland
Nuciear Plant site. Prior to being given this assignment, | 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 | am reviewing. | have never been employed by
Consumers Power Company, Bechtel,*3r Babcock and Wilcox Company. | do not
own any shares of Consumers Power Company, Bechtel, or SBabcock and Wilcox
stock. Mutual fund or other funds in which | may have a beneficial interest, but
over which | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have no relatives which are or
have been employed by Consumers Power Company, Bechtel, or Babcock and
Wilcox.

Cont Jduy

Sworn and Subscribed Before Me This | 7= Day of March 1983

TERRY GAMSLE, Notary Pubfic
My Commission Expires | f=2 the t Taxcs

"= Except as follows:

1976-1977 FEngineering Supervisor and Deputy Project Engineer, Bechte! Power
Corporation, Gaithbrg, MD, for the Dickerson Steam Generation Plant,

Potomic Electric Power Company.

1968-1974 Senior Engineer and Group Leader, Bechte! Power Corporation, San
Francisco, CA, for the Limerick Generating Station, Philadelpnia

Electric Company.

*With the exception of the Midland Independent Design and Construction
Verification Project.
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STATEMENT OF INDEPEMDENCE

AFFIDAVIT OF  Frank Dougherty

My name is Frank Dougherty . | am employed by TERA Corporction.

| am under consideration for assignment to the team which will conduct an
independent overview of the Construction Complietion Program at the Midiand
Nuclear Plant site. Prior to being given this assignment, | have never worked on
any job or task associcted with the Midland Project; or any job or task for or on
benalf of Consumers Power Company, Bechtel, or tne Babcock and Wilcox
Company relating to issues thet | am reviewing. | have never Seen emploved Dy
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. | do not
own any shares of Consumers Power Company, Bechtel, or Babcock and Wilcox
stock. Mutual fund or ottier funds in which | may have a beneficial interest, but
over which | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have no relgtives which are or
hove been employed by Consumers Power Company, Sechtel, or Babcock and

Wilcox.
* with the exception of the
Signed Midland Independent Design
and Construction Verification

Program.

Sworn and Subscribed Sefore Me This p Day of March 1983

eI N
Yooy, JeA*N CAVE WALZ
AT 8P\ NQYARY PUILIC ~= CAUFORNA
“ B, P =L CPFCE IN
Ao SANCOUNTY
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STATEMENT OF INDEPENDENCE

AFFIDAVIT OF A/CHARD 1P SNAIDEE

-

My name is m £ SNADEL . | om employed by TERA Corporation.

| am under consideration for assignment to the team which will conduct an
independent overview of *he Construction Compietion Program at the Midland
Nuclear Plant site. Prior to being given this assignment, | 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 | am reviewing, | have never been employed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Compeany. | do not
own any shares of Consumers Power Company, Bechtel, or Babcock and Wilcox
stock. Mutual fund or other funds in which | may have 2 beneficial interest, but
over which | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have no relatives which are or
:'c\'rc been employed by Consumers Power Company, Bechtel, or Babcock and
ilcox.

Signed ~
A :

Sworn and Subscribed Betore Me This\ Zt" Day of March 1983

%mjff’

My Commission Expires My Commission Expires July 1 1988

® with the exception of the Midland Independent Design and Construction
Verification Program
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STATEMENT OF INDEPENDENCE

AFFIDAVIT OF Lo e 2 Rares

My name is / ' . | am employed by TERA Corporation
as & (e ey

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

o 0ble

Sworn and Subscribed Before Me This | ‘j‘t‘: Day of March 1983

OFFICIAL SEAL
VICXEY M. GONTHIER
NOTARY BUBLIC - CALIFORNIA
SANTA CLARA COUNTY

ary ic
My commission sxpires August 13, 1984

My Commission Expires E’"LE‘%'—{

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




STATEMENT OF INDEPENDENCE

AFFIDAVIT OF MARIIN B. JoNES I

My is _%ﬂ&h 3 dond,u' . | am employea by TERA Corporation
as 2@& a ‘ﬁg’gﬂ’r =

| 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, | have never worked on
any job or task associated with the Midland Project, or any job or task for or on
behalf of Corsumers Power Company, Bechtel, or the Babcock and Wilcox
Company relating to issues that | am reviewing. | have never been employed by
Consumers Power Company, Rechtel ®r Babcock and Wilcox Company. | do not
own any shares 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 | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have no relatives which are or
have been employed by Consumers Power Company, Bechtel, or Babcorck and
Wilecox,

Signed

Tl G

Sworn and Subscribed Before Me This [2 Day of March 1983

Al g TV
My Commission Expires __ / 0// 0/ £ TZ/

- T VWave sSevvyes aus e <consoHont o
Becen  Cormstrockon & |, & Solsalidey of
Becittel during A2 Arne of Hmis werl wes
relcted =+ e M. Alards WA‘d , O amMy

otvec— nudear Wevk,




STATEMENT OF INDEPENDENCE

AFFIDAVIT OF _Donald Davis

My name is _Donald Davis . | am employed by TERA Corporation
as Member Senior Review [eam

| 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, | have never worked on
any job or task associated with the Midlend Project® or eny job or task for or on
behalf of Consumers Power Company, Bechtel, or the Babcock and Wilcox
Company relcting to issues that | am reviewing. | have never been employed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. | do not
own any shares of Consumers Power Company, Bechtel, or Babcock and Wilcoux
stock. Mutual fund or other funds in which | may have a beneficial interest, but
over which | have ne control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have ro relatives which are or
have been empioyed by Consumers Power Company, Bechtel, or Babcock and

0. kO

Signed

v
Sworn and Subscribed Before Me This \“ Day of March 1983

* with the exception of the SRR M OIS T IR e 1900
Midland [ndependent Design ﬂ th.:;?:"c.a“': wigry |
and Construction Verification Fa®23 o, \ ;
progrm \"&j . " o -'- Cr .:L(.'. N ;

et 4 vas SO ‘;..l'
My Cammisiicn Saihien Doa. 16, !
l-nuz-z::uwx?m...;.z‘.'x:ag;m:: .
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STATEMENT OF INDEPENDENCE

AFFIDAVIT OF _ WILLIAM J. HALL

My name is William J. Hall . | am employed by TERA Corporation
as Consultant ®

| 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, | 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 | am reviewing, | have never been empioyed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. | do not
ewn any shares of Consumers Power Company, Bechtel, or Babceck and Wilcox
stock. Mutual fund or other funds in which | may have a beneficial interest, but
over which | have no centrol, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have no relatives which are or
w been employed by Consumers Power Company, Bechtel) or Babcock and
ileox.

* with the exception of the Midland Independent

Signed Design and Comstruction Program.

#* 3 son=-in-law employed by Bechte!, Gaithersburg,

Hall

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

g G all

My Commission Expires 3/5 /cf’l'




STATEMENT OF INDEPENDENCE

AFFIDAVIT OF _ Robert Wilson

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

| am under consideration for assignment to the team which will conduct an
independent overview of the Construction Completion Program at the Midlend
Nucleer Plant site. Prior to being given this assignment, | have never worked on
any job or task associcted with the Midiand Project; or any job or task for or on
behalf of Consumers Power Company, Bechtel, or the Babcock and Wilcox
Campany relcting to issues that | am reviewing. | have never been emploved by
Consumers Power Company, Bechtel, or Babcock and Wilcox Compeny. | do not
own any shares of Consumers Power Compeny, Bechtel, or Babcock and Wilcox
stock. Mutual fung or other funds in which | may have a beneficial interest, but
over which | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware, A list of such
funds in which | have an interest are attached. | have no relatives which are or
hove been employed by Consumers Power Company, Sechtel, or Babcock and

Wilcox.
* with the exception of the

Signed Midland Independent Design

and Construction Verification

Program.
Sworn and Subscribed Before Me This ( L&' Day of March 1983

PP T T T L atahe Lt Lokt e
JeAtinl CAVS wALZ
NOTASY IUE1 L = SALIFORNIA

‘-t

el pro mAei LETET IN
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My Cy== . le=ius Dt 13, 1983
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STATEMENT OF INDEPENDENCE

AFFIDAVIT OF  Robert Cudlin

My name is Robert Cudlin . | am employed by TERA Corporation.

| am under consideration for assignment to the team which will conduct an
\ncependent overview of the Construction Completion Program ot the Midiand
Nuclear Plant site. Prior to being given this assignment, | hgve never worked on
any job or task associated with the Midland Project) or any job or task for or on
senalf of Consumers Power Company, Bechtel, or the Babeock and Wilcox
Company relating to issves that | am reviewing. | have never Deen emploved Dy
Consumers Power Company, Bechtel, or Babeock and Wilcox Company. | do not
own any shares of Consumers Power Company, Bechtel, or Babcock and Wileox
stock. Mutual fund or other funds in which | may have o beneficial interest, dut
over which | have no control, may own shares of Consumers Power Company.
Bechtel, or Babcock and Wilcox tock, of which | am unaware. A list of such
funds in which | have an interest are a??cched."l have no relatives which are or
have been employed by Consumers Power Company, SBechtel, or Bebcock and

Wilcox.?
* with the excepticn of the
Signed Midland [ndependent Design
and Construction Verification
Program.

Sworn and Subscribed Before Me This !] Day of March (983

oA | JCARY CAVE WALZ
T .'--“ﬂ:."-’.‘. - CALIFORNIA
“s : & .A...l.‘?f':: N
-~ A. o sl COUNTY
[ st'en Expires Dcec. 18, 1983
Sedddiiiy

» Firet Jers Securihes
- %P.Mr‘ O?-’fk C\.«J 'u}n‘ '5 Ck\ff!mﬁj ‘Wr‘chtd



AFFIDAVIT OF ZZ,‘ “_.;x { ‘-:qug

My name is é“m by G £ gf-. | am employed by TERA Corporation,

| am under consideration for assignment to the team which will condyct an
independent overview of the Construction Completion Program at the Midland'
Nuclear Plant site. Prior to being given this assignment, | 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 | am reviewing. | have never been employed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. | do not
own any shares 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 | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have no relatives which are or
I;‘qwllc been employed by Consumers Power Company, Bechtel, or Babcock and
ilcox.

Signed

./L
Sworn and Subscribed Before Me This / 2 " Day of March 1983

: Notary 'Fublic

My Commissicn Espaes [y L L5

My Comimission Expires

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



STATEMENT OF INDEPENDENCE

AFFIDAVIT OF Jogenh Martore

My name is L MART:E . | am employed by TERA Corporation,

| am under considerarion for assignment to the team which will conduct an
independent overview of the Construction Completicn Progrom at the Midland
Nuclear Plant site. Prior to being given this assignment, | 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 | am reviewing. | have riever been employed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. | do not
own any shares 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 | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have no relatives which are or
have ceen employed by Consumers Power Company, Bechtel, or Babcock and
Wilcox.

Signed
Ooptt Btttz
7

Sworn and Subscribed Before Me This |g7‘: Day of March 1983

wotary lhie
My Commission Expires My Commission Expires July 1, 1488

* with the exception of the Midiand Independent Design and Constryction
Verification Program



STATEMENT OF INDEPENDENCE

AFFIDAVIT OF Robert C. §%& -
My name is _@M(‘t ' Sn#f . | am employed by TERA Corporation,

| am’ under consideration for assignment to the team which will conduct an
independent overview of the Construction Completion Program at the Midiand
Nuclear Plant site. Prior to being given this assignment, | 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 | am reviewing. | have never been employed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. | do not
own any shares 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 | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unawere. A list of such
funds in which | have an interest are attached. | have no relatives which are or
howln been employed by Consumers Power Company, Bechtel, or Babcock and
Wilcox.

tary Public

My Commission Expires My Commission Expires July 1, 1588

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




STATEMENT OF INDEPENDENCE

AFFIDAVIT OF ZZ/;Z ag(g %é

My name is M& | am employed by TERA Corporation,

+ 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, | have never worked on
any job or task associcred 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 | am reviewing. | have never been empioyed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. | do not
own any shares 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 | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have no relatives which are or
have been employed by Consumers Power Company, Bechtel, or Babcock and
Wilcox.

Signed

7

3
Sworn and Subscribed Before Me This | z Day of March 1983

Notary Fublic
My Commission Expires My Commission Zrpires July 1, 1388

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



STATEMENT OF INDEPENDENCE

AFFIDAVIT OF _ Christian Mortgat

My name is Christian Mortgat . | am employed by TERA Corporation.

| am under consideration for assignment to the team which will conduet an
independent overviev. of the Construction Completion Program at the Micland
Nuclear Plant site. Prior to being given this assignment, | have never worked on
any job or task associgted with the Midland Project; or any job or task for or on
behalf of Consumers Power Company, Bechtel, or the Babcock and Wilcox
Company reiating to issues that | am reviewing. | have never been empioyed Dy
Consumers Power Company, Bechtel, or Babcock and Wiicox Company. | do not
own any shares 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 | have no control, may own shares of Corsumers Power Corrpeny,
Bechtel, or Babcock and Wilcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have no relatives which are or
have been employed by Consumers Power Company, Bechtel, or Babcock and

Wilcox.
* with the exception of the

Signed Midland Independent Design

and Construction Verification

Program.

Sworn and Subscribed Before Me This \11__ Day of March 1983

AareN )

B T L L T L

! % Je't i CAEWALZ
velie il BETE ¢TI - UM SRNA
. . e r . P .:‘ .‘ :‘.“-
My com . Exp".‘ M o A ¥ ot ‘Y

Ny Comrzs.an Czaires Due. 13, 1983
YL T T S TPTTR S TR S ER B g 11 APRPRL L TR L UL L




STATEMENT OF INDEPENDENCE

AFFIDAVIT OF  Jorma Arros

My name is Jorma Arros . | am employed by TERA Corperation.

| am under corsider:tion for assignment to the team which will conduct an
independent overview of the Construction Completion Program at the Miciana
Nuclegr Plant site. Prior *o being given this assignment, | have never worked on
any job or task associated with the Midland Project] or any job or task for or on
beha!f of Consumers Power Company, Bechtel, or the Babcock and Wilcox
Company relating 1o issuss that | am reviewing. | have never been employed Dy
Consumers Power (-ompeny, Bechtel, or Babeack and Wilcox Company. | do not
own any shares of Consumers Power Company, Bechtel, or Bobcock and Wilcox
stock., Mutugl fund or other funds in which | may have a beneficial interest, but
over which | have nu ceatral, may own shares of Consumers Power Compary,
Bechtel, or Bancock and Wilcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have no relgtives which are or
have been evployad by Cons. mers Power Company, Bechtel, or Babcock and

Wilcox.
* w1th the exception of the

Signed Midland [ndependent Des‘gn
and Construction Verification
Prog-am.

gt hasax

Sworn and Subscribed Before Me This ,?— Day of Mareh 1983

AR, JSAND CAVE WALZ

s | NOTASY (L3S = AL ORMA
@ PR N TR IN
ALGLA DA CHDUNTY

Ay Cemmie..on Capires Dee. 18, 1993
1900, AALEIU M.




STATEMENT OF INDEPENDENCE

AFFIDAVIT OF Kenneth) Campe (|
My name s M@bﬂ_\_ | am employed by TERA Corporation.

| 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, | have never worked on
any job or task associcted with the Midland Project® or any job or task for or on
benalf of Consumers Power Compariy, Bechtel, or the Babcock and Wilcox
Company relating to issues that | am reviewing., | have never been employed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. | do not
own any shares 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 | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware, A list of such
funds in which | have an interest are attached. | have no relatives which are or
m“ been employed by Consumers Power Company, Bechtel, or Babcock and

Signed

w
\ D

Sworn and Subscribed Before Me This ZZ‘ Day of March 1983

tary Public

—— 198
My Commission Expires My Cemmissien T iy

* with, the exception of the Midland Independent Oesign and Construction
Verification Program



STATEMENT OF INDEPENDENCE

AFFIDAVIT OF Normasd A Berube
My name is _MLM_ | am employed by TERA Corporation.

| am under considerction for cssignment 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, | 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 Bubcock and Wilcox
Company relating to issues that | am reviewing. | have never been employed by
Consumers Power Company, Becntel, or Babcock and Wilcox Company. | do not
own any shares of Consumers Power Company, Bechtel, or Babcock and Wilcox
stock. Mutual fund or other funds in which | may have a Leneficial interest, but
over which | have no control, may own shares of Consumers Pawer Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware, A list of such
funds in which | have an interest are attached. | have no relatives which are or
have bezn employed by Consumers Power Company, Bechtel, or Babcock and
Wilcox.

Signed

Notary

My Commission Expires My Commissicn Expires July 1. 1388

* with the exception of rhe Midland Independent Design and Constryction
Verification Program




STATEMENT OF INDEPENDENCE

AFFIDAVIT OF Frederick Berthrong

My neme is Frederick Berthrong ., | gm employed by TERA Corporation.

| @m under consideration for cssignment to the team which will conduct on
independent overview of the Construction Completion Program ot the Midlend
Nuclear Plant site. Prior to being given this assignment, | have never workec 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 Wilcex
Company relating to issues that | am reviewing. | have never been employed Dy
Consumers Power Company, Bechtel, or Babcock and Wilcox Company.” | do not
own any shares of Consumers Power Company, Bechtel, or Babcock and Wilcox
stock. Mutugl fund or other funds in which | may have a beneficial interest, but
over whizn | have mno contral, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unawcre. A list of such
funds in which | have an interest are attached. | have no relatives which are or
have been employed by Consumers Power Company, Bechtel, or Babcock anc
Wiicox.

* with the exception of the
Signed Midland Independent Design

and Construction Verification

R

AT ar twmplogal B Belidl Rovee ConpniTas
(J\M« 9% - :-0‘: BT F""“;""'--D ~o fervicas
wer tudland Prape®.

Sworn and Subscribed Sefore Me This LL Day of March 1983

[

Ty
. K JC: : ’ ’
<) NoTaaw p.ijEEf‘\'lf WAL
F“'" ...-w\. -~ ,
2 _m_mrqgnu
4 COUNTY
. e ' .; a o~
"--J.’.,.;;.‘,:..,“A 2. 18 1”3

2318



STATEMENT OF INDEPENDENCE

AFFIDAVIT OF Richard MacDonald

My neme is Richard MacDonald . | am employed by TERA Corporation.

| am under consideration for assignment to the team which will conduct on
independent overview of the Construction Completion Progrem at the Midlenc
Nuclear Plant site. Pricr to being given this assignment, | have never workec cn
any job or task associated with the Midlend Projecﬂ or any job or task for or on
benalf of Consumers Power Company, Bechtel, or the Babcock and Wilcox
Company relcting to issues thet | am reviewing. | have never been empioyed Dy
Consumers Power Company, Bechtel, or Babeock and Wilcox Compeny. | do not *
own any shares of Consumers Power Company, Bechtel, or Babcock and Wilcox
stock. Mutual fund or other funds in which | may have a beneficicl interest, but
over which | have no contro., may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have no relatives which are or
hove been employed by Consumers Power Company, Bechtel, or Babcock anc

Wilcox.
* with the exception of the

Signed Midland Independent Design

and Construction Verification

Program.

Sworn end Subscribed Before Me This | Zﬂéboy of March 1983

ey

TITIIIAINTIINIR I YLD

ER  JaLNTICAVE WaLZ
. l-""‘ I NOTE Y VS - 22 LFORNA
fary Public U ’\zf' ' ',' ooty orras
' -2 “QUNTY
My Commyission Expires \L\\h (23 ®  ""sCamevii lapion Oee 18, 1083 8
b V71~ TR T RS 32 L R SRS TR T T T

- amr D R~ & B“-bm"k
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STATEMENT OF INDEPENDENCE

AFFIDAVIT OF 529").&2 §. | V0Dt Ese)

My name is ~ Tueenigsel . | am employed by TERA Corporation.

| 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, | have never worked on
any job or task associated with the Midland Project® or any job or task for or on
behglf of Consumers Power Company, Bechtel, or the Babcock and Wilcox
Company relating to issues that | am reviewing. | have never been employed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Company™ ©| do not
own any shares of Consumers Power Company, Bechtel, or Babcock and Wilcox
stock. Mutua! fund or other funds in which | may have a beneficial interest, but
over which | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have no relatives which ara or
have been employed by Consumers Power Company, Bechtel, or Babcock and
Wilcox.

Sworn and Subscribed Before Me This ]'1.&' Day of March 1983

(%

tary Public =

My Commission Expires MMy Commissca Expires July 1, 1986

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

*= Em,\ovos ‘07 gt\nu\&g\ﬂ-‘\cox Co crou 1973 & 1978, Fadl Pos 4ian
was ?ro“‘u.? M'"“j“ Coe To\os.o ea'son, Puu?s Resse Un ts .



STATEMENT OF INDEPENDENCE

AFFIDAVIT OF Gary Smith

Gary Smith
My name is . | am employed by TERA Corporation.

| 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, | have never worked on
any job or tosk 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 | am reviewing. | have never been emploved by
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. | do not
own any shares of Consumers Power Company, Bechtel, or Babcock and Wilcox
stock. Mutuai fund or other funds in which | may have g beneficial interest, but
over which | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have no relatives which are or
have been employed by Consumers Power Company, Bechtel, or Babcock and
Wilcox.

Signed
/%7 e

Sworn and Subscribed Before Me This,/ Zz Day of March 983

éi éétm’y ébhc i na i

My Commission Expires _2—/7 % 5

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



A. G. Edwards, Daily Cash Accumulation Fund



STATEMENT OF INDEPENDENCE

AFFIDAVIT OF __ Jouylas Nint

My neme is Jouglas Witt , | om emplioyed by TERA Corporation.

| am under consideratior for casignment te the team which will conduct an
independent overview of the Construction Cempletion Pregram at the Midlend
Nuciear Plant site, Prior 1o 2eing given this assignment, | have never worked on
any |25 or task cssociated with the Midland Project] or any job or task for or on
penal! of Consumers Power Compeny, Bechtul, or the Babeock ona Wilcox
Company relating to issues that | am reviewing. | hove never beer employed Dy
Consumear s Power Company, Bechtel, or Bebecek end Wilcox Compeny. | do nat
own any shares of Consumars Power Compeny, Bechiel, or Bebeock end Wilcox
stock. Mutual fund or other funds in which | may have a beneficial interest, hut
aver which | have no conirel, may own sheres of Consumers Power Company,
Baechtel, ar Babenek and Wilcox stack, af which | am unaware. A list of such
funds in which | have an interest ace attached.. | have nu relatives which are or
have bwen employwd by Consumers Power Compeny, Bechtel, or Babeock and

Wilcox,
iy * with the sxception of the

Signed Midland [ndependent Qesign

Swarn anc Subscribed Bufore Me This \ Qay of March (94]

RE B L)

ublic

f g
M ion Expires \7-&\10(‘;53_

and construction Yerification

Pyugram.

PUNCPAL OFFICE N

JOANN CAYE WALZ
ROTAIY FUBLKC = CALFORNIA

ALANEDA COUNTY
My Commission Eipires Cec. 16, /983
pre e



STATEMENT OF INDEPENDENCE

-

AFFIDAVIT OF Randy Cleland

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

| am under consideration for assignment to the team which will conduct an
independent overview of the Construction Completion Program at the Midland
Nuciear Plant site. Prior to being given this assignment, | 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 | am reviewing. | have never been employed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. | do not
own any shares 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 | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware, A list of such
funds in which | have an interest are attached. | have no relatives which are or
have been employed by Consumers Power Company, Bechtel, or Babcock and
Wilcox.

Signed

Sworn and Subscribed Before Me This | -‘*“:Dcy of March 1983

Not ublic

My Commission Expires

TERAY GAMBLE, Notary Public
in and for the State of Texas
- So-migtinn Expires 8.17-36

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



University Savings Association Money Master Fund



STATEMENT OF INDEPENDENCE

AFFIDAVIT OF é"‘ e Z.T:: 1 { -
My name is 4‘.? i o I,-.-;,- [‘q z . lam émployed by TERA Corporation.

| 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, | 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 reiating to issues that | am reviewing. | have never been employed Dy
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. | do not
own any shares 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 | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have no reictives which are or
have been employed by Consumers Power Company, Bechtel, or Babcock and
Wilcox.

Signed

/L
Sworn and Subscribed Before Me This /8" Day of March 1983

o K

Netary Public
My Commission Expires My Commission Espires [uly 1. 1368

* with the exception of the Midlend Indepencdent Design and Construction
Verification Program



AFFIDAVIT OF Steonen Sehreyrs

My name is _&{‘wﬂ &Jnﬂ,wj . | am employed by TERA Corporation,

- | 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, | 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 reliting to issues that | am reviewing. | have never been empioyed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. | do not
own any shares of Consumers Power Company, Bechtel, or Babcock and Wilcox
stock. Mutual fund or other funds in which | may have a beneficial interest, but
over whicia | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware, A list of such
funds ir which | have an interest are attached. | have no relatives which are or
have been employed by Consumers Power Company, Becntel, or Babcock and
Wilcox.

Signed

gl A

L
Sworn and Subscribed Before Me This |')L Day of March 1983

4,
Notery Public

) Commissicn Expires July 1 1985
My Commission Expires M7

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



STATEMENT OF INDEPENDENCE

AFFIDAVIT OF Farzin Ramezanbeigi

My name is Farzin Ramezanbeigi . | am employed by TERA Corperation.

| am under consideration for assignment to the team which will conduct an
independent overview of the Construction Completion Program at the Midiand
Nuclear Plant site. Prior to being given this assignment, | hove never workec on
any job or task associcted with the Midlend Project; or any job or tesk for or on
heralf of Consumers Power Company, Bechtel, or the Babcock and Wilcox
Compeany reicting to issues that | am reviewing. | have never been employed Dy
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. | do not
own any shares 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 | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have no relatives which are or
have been employed by Consumers Power Company, Bechtel, or Babcock anc
Wilcox.

) * with the exception of the
Signed Midland Independent Design

and Construction Verification

Program.

Sworn and Subscribed Before Me This Z Day of March 1983

&\ Q_ /
a

Notary Fublic
M{C&n;sion Expires |2 S\h & 2_}
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STATEMENT OF INDEPENDENCE

AFFIOAVIT OF Chrsrman Nacsos)

-~
My name is _é-_ﬁ;ﬂg_) 4h- AJ . | am employed by TERA Corporation.

| 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, | have never worked on
any job or task associgted 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 | am reviewing. | have never been employed Dy
Consumers Power Company, Bechtel, or Babeock and Wilcox Company. | do not
own any shares 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 | have no control, may own shares of Consumers Power Compeany,
Bechtel, or Babcock and Wilcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have no reiatives which are or
have been employed by Consumers Power Company, Bechtel, or Babcock and
Wilcox.

Signed

Sworn and Subscribed Before Me This |7 #’Day of March 1983

Not ublic

B ) smmission Expires Julv L 1588
My Commission Expires My C

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



STATEMENT OF INDEPENDENCE

AFFIDAVIT OF Memmet Celebi

My name is  Mehmet Celebi . | am employed by TERA Cc-poration
as _Associate Technical Reviewer

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

: *aexcept for the Midland
Signed Independent Design and

! Construction Verification
yar w )
7 hd { ’ /

Program at TERA.
Sworn and Subsc ribed Before Me This /ZDoy of March 1983
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**[ was employed by Bechtel Power Corporation, San Franciso between
January 1978 to May 1979 as an Engineering Specialist and between August
1982-December 1382 on a Casual Project Engineer status.



STATEMENT OF INDEPENDENCE

AFFIDAVIT OF ALOEAT ManToA€

My name is ALBzeT M ReroE | | am emplo.yed by TERA Corporaticn
as g850¢. TremNical REvignee

| am under consideration for assignment to the team which will conduct an
independent overview of the Construction Completion Program at the Midlana
Nuclear Plant site. Prior to being given this assignment, | 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 | am reviewing. | have never been empioyed Dy
Consumers Power Company, Bechtel, or Babcock and Wilcox Compeny. | do not
own any shares of Consumers Power Company, Bechtel, or Sabcock and Wilcox
stock. Mutual fund or other funds in which | may have a beneficial interest, but
over which | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have no relatives which are or
have been employed by Consumers Power Company, Bechtel, or Babcock and
Wilcox.

Signed

Qllaz V- TP e

Sworn and Subscribed Before Mc This \% _ Day of March |983

Notary BGEluic §

MY CCMMISSIGH FY"eES OCTCIER 15, T8
My Commission Expires . ES OCTIEE 15, TS




STATEMENT OF INDEPENDENCE

AFFIDAVIT OF ADU E’SC‘

My ngme is Ov EJ.SCO . | am employed by TERA Corporation
as Z;g Zé [ ST

| am under consideration for assignment to the team which will conduct an
independent overview of the Construction Completion Program at the Midlaend
Nuclear Plant site. Pricr to being given this assignment, | 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 | am reviewing. | have never been employed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. | do not
own any shares 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 | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have no reiatives which are or
have been employed by Consumers Power Company, Bechtel, or Babcock and
Wilcox.

Signed

o

Sworn and Subscribed Before Me This z Z Day of Merech 1983

Yol aiani g

t ublic
» » . / / ’
My Commission Expires )‘"/M 2, /PP S™ TR 1
. MARICRIE HAND

v 3
Rge™er S "% pgraRy PUBLIC CALIFORNIA
Y5 g PMINC PAL JSFICE N

i w SAN A LARA IOUNTY
‘ h&muab;as:}s R
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STATEMENT OF INDEPENDENCE

James T et

AFFIDAVIT OF

My eis J‘”‘"f 4 d/"” . | am employed by TERA Corporation
as zz:: IATE Tog s e~ Cbs g

| am under consideration for assigrment to the team which will conduct an
independent overview of the Construction Completion Program at the Midiend
Nuclear Plant site. Prior to being given this assignpent, | have never worked on
any job or task associated with the Midland Project;™or any job or task for or on
behaif of Consumers Power Company, Bechtel, or the Babceck and Wilcox
Company relating to issues that | am reviewing. | have never been employed by
Consumers Power Company, Bechitel, or Babcock and Wilcox Company. | do not
own any shares 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 | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware. A list of such
_ funds in which | have an interest are attcched. | have no reiatives which are or
have been employed by Consumers Power Company, Bechtel, or Babcock and

(| (P,

Signed

A

Sworn and Subscribed Before Me This /. 74 Day of March |983

My Commission Expires ™ 4o exeires Decambar 23, 1984
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STATEMENT OF INDEPENDENCE

AFFIDAVIT OF Edward M. Beck

My name is  Edward M. Beck . | am employed by TERA Corporation
as Associate Technical Reviewer

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, | have never worked on
any job or task associated with the Midland Pro;ecf, or any job or task for or on
behalf of Consumers Power Company, Bechtel, or the Babcock and Wilcox
Cornpany relating to issues that | am reviewing. l have never been employed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Compeny. | do not
own any shares ¢f Consumers Power Company, Bechtel, or Babcock and Wilcox
stock. Mutual fund or other funds in which | may have a beneficial interest, but
over which | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have no relatives which are or
have been employed by Consumers Power Company, Bechtel, or Babcock and
Wilcox.

Sworn and Subscribed Before Me This '7  Day of March 1983

2t T Lden b/

tary Public /
My Commission Expires 11-1-1985

*with the exception of the Midland Independent Design and Constructicn Verification Procgram



STATEMENT OF INDEPENDENCE

AFFIDAVIT OF Robert Reneau

My name is  Robert Reneau . | am employed by TERA Corporation
as Associate Technica: Reviewer ,

| am under consideration for assignment to the team which will conduct on
independent overview of the Construction Compietion Program at the Midland
Nuciear Plant site. Prior to being given this assignment, | 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 | am reviewing. | have never been employed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. | do not
own any shares 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 | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | hove no relatives which are or
have been employed by Consumers Power Company, Bechtel, or Babcock and
Wilcox.

Signed

P/ gV

Sworn and Subscribed Before Me This 17 Day of March (983

7

tary Public J
My Commission Expires 11.1.1988

*with the exception of the Midland Independent Design and Construction Verification Program
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STATEMENT OF INDEPENDENCE

AFFIDAVIT OF _ Jgseph Penzien

My name is Josech Penzien . | am employed by TERA Corperation
as Associat@ Technical Reviewer

| am under consideration for assignment to the team which will conduct an
independent overview of the Construction Complietion Program at the Midlend
Nuclear Plant site. Prior to being given this assignment, | have never worked on
any job or task associated with the Midlend Projecty or any job or task for or on
behalf of Consumers Power Company, Bechtel, or the Babcock and Wilcox
Company relating to issues that | am reviewing. | have never been employed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. | do not
own any shares 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 | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have nc relatives which are or
have been employed by Consumers Power Company, Bechtel, or Babcock and

Wilcox.
* with the exception of the

Signed Midland Independent Design

and Construction Verification

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

My Commission Expires April 14, 1985
o P

_’!-‘."!‘/t



STATEMENT OF INDEPENDENCE

AFFIDAVIT OF Daniele Veneziano .

My name is Daniele Veneziano . | em employed by TERA Corperation
as Associate Technical Reviewer

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

Signed

M&L

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

/ . ik ‘.
ﬁ:&, L e
Netary Public =~
My Commission Expires ( Z"?‘ Y4 _/5» -/Jm




STATEMENT OF INDEPENDENCE

AFFIDAVIT OF _s N. BRISCOMBE
My name is _Stephen N. Briscombe . | am employed by TERA Corporation
as Agsociate Technical Reviewer .

| 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, | have never worked on
any job or task associated with the Midland Project, or any job or task for or on
behaif of Consumers Power Company,*Bechtel, or the Babcock and Wilcox
Company relating to issues that | am reviewing. | have never been employed by
Consumers Power Company*Bechtel, or Babcock and Wilcox Company. | do not
own any shares 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 | have no control, may own shares of Consumers Fower Compcny,
Bechtel, or Babcock and Wulcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have no relatives which are or
have been employed by Consumers Power Company, Bechtel, or Babcock and
Wilcox.

Signed

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

OFFICIAL SEAL
MARIORIE HAND

NOTaRY PyugyL, C Cavroama
PRINCI®aL OFficE N
SANIA CLARA CounTY

MyComm.wan&mm\m 19,1985

- —

My Commission Expires 224% 144 o d g

* 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.



STATEMENT OF INDEPENDENCE

o
AFFIDAVIT OF K.;Hnna W, /e/lm

My name is ﬂ/no WA{//W . | am employed by TERA Corporation
S Lopurier Zechueat Frvawes .

| am under consideration for cssignment 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, | have never worked on
any job or task associated with the Midland Projector any job or task for or on
behalf of Consumers Power Company, Bechtel, or the Babcock and Wilcox
Company relating to issues that | am reviewing. | have never been empioyed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Cempany. | do not
own any shares of Consumers Power Company, Bechtel, or Sabcock and Wilcox
stock. Mutual fund or other funds in which | may have a beneficial interest, but
over which | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have no relatives which are or
have been employed by Consumers Power Company, Bechtel, or Babcock and

o Fs with Floe c:ecp#l'c\n
s".d O‘F ‘Hﬂc ﬂ?J’&n‘ Iﬂ&f‘d““
¢ detian and construetion
vné:%’cs e pregran,

)

J

o AP \/,{g@,

\
N

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

Notary c

My Commission Expires __ 7 o/Co ﬁ



AFFIDAVIT OF __ LOREN STANLEY

My name is Loren Stanley . | om employed by TERA Corporation

as ASec. i . AfEvO~ -

| 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, | have never worked on
any job or task associated with the Midland Project, or any job or task for or on
behaif of Consumers Power Company, Bechtel, or the Babcock and Wilcox
Company relating to issues that | am reviewing. | have never been employed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Compeny. | do not
own any shares 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 | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have no relatives which are or
have been employed by Consumers Power Company, Bechtel, or Babcock and
Wilcox.

Signed

bathoty

Sworn and Subscribed Before Me This /7 (}Dcy of March 1983

_%ﬁ 2K

My Commission Expires )7/7&«,( L; (2L

OFFICIAL SEA

MAR!ORIE HAND

NOTARY PUBLIC CALIFORNIA

PRINCIPAL OFFICE ‘N !
SANTA CLARA COUNTY

My Commission €xgires Mar. 1S, 1988 |



STATEMENT OF INDEPENDENCE

AFFIDAVIT OF _ LOREN STANLEY

My norne is Loren Stanley . | am employed by TERA Corporation

as A%ec ik ALlifwors .

| 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, | 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 | am reviewing. | have never been employed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. | do not
own any shares 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 | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have no relatives which are or
have been employed by Consumers Power Company, Bechtel, or Babcock and
Wilcox.

Signed

v Nt

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

.

OFFICIAL SEAL
MARJORIE HAND
NOTARY PUBLIC CALFSRNIA
PRINCIPAL OFFICE N

SANTA CLARA _QUNTY
My Commussion Expires Mar. 19, 1988 |

Notary Fublic ‘
My Commission Expires )7,7::..«4( / ;ﬂil"




STATEMENT OF INDE: “NDENCE

AFFIDAVIT OF _Snwd@> D Scrpuce

My name is ScHRuL- . | am employed by TERA Corporation
as J 1CA & I ELLET

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

Signed

fE et D

Sworn and Subscribed Sefore Me This /7(‘ Day of March 1983

.

P

o o . VICKEY M. GONTHIER
t ublic Eay COunTY
-y My commtesion expires August 12, 1984

My Commission Expires S - (= .Ru

fWi;.':he‘exception of the Midland Independent Design Construction
verification Program.




STATEMENT OF INDEPENDENCE

AFFIDAVIT OF L—u\s E ﬁ(ores

My name s icsg\s % C(o /¢S . | am employed by TERA Corporation
as Aszgg“ ‘g "

ancal Reviewer.

| 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, | have never workad on
any job or tusk associated with the Midland Projectjtor any job or task for or on
behalf of Consumers Power Compeny, Bechtel, or the Babcock and Wilcax
Company relating to issues that | am reviewing. | have never been employed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. | do not
own any shares 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 | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have no relatives which are or
have been empluyed by Consumers Power Company, Bechtel, or Babcock and
Wilcox. :

ol e A8

Sworn and Subscribed Sefore Me This | 1*= Day of March 1983

OFFICIAL SEAL
R VICKEY M. GONTHIER

NOTARY PUBLIC - CALIFORNIA

Natary Publi SANTA CLARA COUNTY

My commission expires August 13, 1984
My Commission Expires Q' P e :

*With the exception c¢f the Midland Independent Design Construction
Ver:fication Program.




STATEMENT OF INDEPENDENCE

AFFIDAVIT OF DAVID B. HAMEL

My nome is DAVID B HAMEL . | am employed by TERA Corporation
as ASSOC/ATE TECHN/SAL REVIEWER,

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

Signed

Ll Ol 2

Sworn and Subscribed Before Me This | ]%'Day of March 1983

OFFICIAL SEAL
VICKEY M. GONTHIER
NOTARY PUBLIC - CALIFORNIA
SANTA CLARA COUNTY

My commission axpires August 13. 1984

My Commission Expires __ <= .

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



STATEMENT OF INDEPENDENCE

AFFIDAVIT OF _HARRY L. Broxsoa

My name is HARRY L. RRoxsoal . | am employed by TERA Corporation

08 ASSOCATE TECHNICAL BEVIELLER

| 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, | have never worked on
any job or task agssociated with the Midland Projectfor any job or task for or on
behalf of Consumers Power Compeny, Bechtel, or the Babcock and Wiicox
Company relating to issues that | am reviewing. | have never been employed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. | do not
own any shares 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 | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have no relatives which are or
have been employed by Consumers Power Company, Bechtel, or Babcock and
Wilcox.

Signed

A% Lo colone

Sworn and Subscribed Sefore Me This \\"“Day of March 1983

OFFICIAL SEAL
VICKEY M. GONTHIER
NOTARY PUBLIC - CALIFORNIA
SANTA CLARA COUNTY

My commission expires August 13, 1984

|
|

My Commission Expires %"\E%u

*With the exception of the Midland [ndependent Design Constructi

Verification Progranm.

O

n



STATEMEMT OF INDEPENDENCE

AFFIDAVIT OF  Lawrence wWight

My neme s Lawrancs Kight » | om emplayed by TERA Carporction.

| am under cunsideration for assignment 'o the team which will conduet on
Independent cverview of the Construction Completion Program at the Midland
Nuclear Plent site. Prior tu being given this csaignment, | have mever worked on
any job or tusk associated with the Midland Project) or any job or lask for or on
behalt of Consumers Pawer Conmpany, Bechrel, or the Babecoek ond Wilcex
Company relating to issues that | am reviewing, | have never been employed by
Consummrs Power Compaiy, Bechtel, ar Babcoek and Wilcox Campeny. | do not
own ony shares of Consumers Power Company, Bechtel, or Sabecock and Wilcox
stock. Mutugl fund or other funds in which | may have a beneficial interast, sut
over which | have e contrel, mgy own shares of Consumers Power Compeny,
Bechtel, or Babcock and Wileox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have no reiatives which are or
C‘de Seen employed by Consumers Power Compeny, Bechiel, or Babeocik and
ileox,.
* with the excaption of the
Signed tidlend independent Oesign

and Construction Yerification

Proqram.

Sworn and Subscribed Befarn Me This S_g_ Cay of March 1983

A )

0 TPEN1 )OSR 11 1 TSRV EONTLL
Publiic JOANN CAVE WAL2
[ l NOTARY PUBLIC = CALFORMY.

ALAMEDUA COUMNTY

Wy Commirsion Tipires Dec, 18, 17
mmw-

on Expiras VA1) b by p



STATEMENT OF INDEPENDENCE

AFFIDAVIT OF JAMES A 10NG. IIT

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

| am under consideration for assignment to the team which will conduct an
independent overview of the Construction Compietion Program at the Midland
Nuclear Plant site, Prior to being given this assignment, | have never worked on
any job or task associated with the Midland Project® or any job or task for or on
benalf of Consumers Power Company, Bechtei, or the Babcock and Wilcox
Company relating to issues that | am reviewing. | have never been employed by
Consumers Power Company, Bechtel, or Babcock and Wilcox Company. | do not
own any shares 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 | have no control, may own shares of Consumers Power Company,
Bechtel, or Babcock and Wilcox stock, of which | am unaware. A list of such
funds in which | have an interest are attached. | have no relgtives which are or
have been employed by Consumers Power Company, Bechtel, or Babcock and
Wilcox.

Signed

Reii o S
ﬁ \:;,}

b2
Sworn and Subscribed Before Me This / g Day of March 1983

tary Public

My Commission Expires My Commission Expires July L 1988

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



EXPLANATORY NOTE FOR ATTACHMENT 2:

ly included as part of attachment 2

Several individual affidavits are not preseni
due to logistics. These affidavits will be submitted under separate cover.




Attachment 3

KEY PERSONNEL

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 MA NACEMENT
- VICE PRESIDENT, TERA CORPORATION
- |18 YEARS NUCLEAR EXPERIENCE

- FORMERLY EXECUTIVE VICE PRESIDENT, VERMONT YANKEE
BILFJ%R POWER CORPORATION; SERVED AS CHIEF OPERATING

- FORMERLY DIRECTOR OF EMNGINEERING, YANKEE ATOMIC
ELECTRIC COMPANY

HOWARD LEVIN, M.S5., PROJECT MAMAGER
NUCLEAR POWER PLANT STRUCTURAL, MECHANICAL DESIGN AND
CONSTRUCTION, EQUIPMENT QUALIFICATION, OPERATING REAC-
TOR SAFETY, LICENSING, PROJECT MANAGEMENT

- 9 YEARS NUCLEAR EXPERIENCE/II YEARS ENGINEERING
EXPERIENCE

- FORMERLY WITH NRC AND STONE & WEBSTER




e SENICR REVIEW TEAM

WILLIAM J, HALL, PH.D., UNIVERSITY OF ILLINOIS
ENGINEERING ANALYSIS AND DESIGN, STRUCTURAL ENGINEERING,
STRUCTURAL MECHANICS AND DYNAMICS, SQIL MECHANICS,
FRACTURE MECHANICS, ENGINEERING CRITERIA DEVELOPMENT
FOR MAJOR PRQOJECTS

- 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/I8 YEARS ENGINEERING
EXPERIENCE

- FORMERLY WITH NRC AND HITTMAN ASSOCIATES

ROBERT WILSON, M.S.
NUCLEAR POWER PLANT OPERATIONS, ENGINEERING AND DESIGN,
LICENSING, CONTRACT ADMINISTRATION, PROJECT MANAGEMENT,
PUBLIC RELATIONS
- SENIOR VICE PRESIDENT, TERA CORPORATION
- 16 YEARS NUCLEAR EXPERIENCE
- FORMERLY SUPERVISOR OF NUCLEAR ENGINEERING, SMUD



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
- |4 YEARS MUCLEAR EXPERIENCE
- FORMERLY WITH BECHTEL, GENERAL DYNAMICS, CHEMICO

FRANK DOUGHERTY, M.S., M.B.A., LEAD MECHANICAL REVIEWER
NUCLEAR POWER PLANT MECHANICAL DESIGN, QUALITY ASSUR-
ANCE, SAFETY AND RELIABILITY  ANALYSIS, SYSTEM
DESIGN/CRITERIA DEVELOPMENT A
- 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
- |5 YEARS NUCLEAR EXPERIENCE
- FQRMERLY WITH JERSEY CENTRAL POWER & LIGHT AND NRC

LIONEL BATES, M.S., LEAD ELECTRICAL REVIEWER
NUCLEAR POWER PLANT ELECTRICAL, INSTRUMENTATION AND
CONTROL SYSTEMS DESIGN, EQUIPMENT GUALIFICATION, PLANT
OPERATIONS AND MAINTENANCE
- 10 YEARS NUCLEAR EXPERIENCE

- FORMERLY WITH NUTECH, WESTINGHOUSE, SAN DIEGO GAS AND
ELECTRIC COMPANY, AND OMTEC



KEY PERSONNEL
(continued)

LEAD SITE ACTIVITIES

MARTIN JONES
NUCLEAR POWER PLANT CONSTRUCTION MANAGEMENT, QUALITY
CONTROL, TRAINING, START-UP, ELECTRICAL ENGINEERING
- 22 YEARS NUCLEAR EXPERICINCE

- FORMERLY MANAGER OF CONSTRUCTION AND QUALITY CON-
TROL, SOUTH CAROLINA ELECTRIC AND GAS COMPANY

PROJECT QUALITY ASSURANCE

CHARLES LEMON
NUCLEAR POWER PLANT ENGINEERING, QUALITY ASSURANCE,
LICENSING, COMPUTER SYSTEMS APPLICATION
- 12 YEARS NUCLEAR EXPERIENCE
- FORMERLY WITH BECHTEL

MARK POLIT
NUCLEAR POWER PLANT LICENSING, EQUIPMENT GQUALIFICATION,
INSTRUMENTATION AND CONTROL, SYSTEMS ENGINEERING
- 3 YEARS NUCLEAR EXPERIENCE
- FORMERLY WITH OMTEC AND NUTECH

DESIGN REVIEW TEAM PERSONNEL

ROBERT CUDLIN, M.S., J.D.
NUCLEAR SAFETY AND LICENSING, REACTOR SAFEGUARDS, PLANT
AND CONTAINMENT SYSTEMS, EQUIPMENT QUALIFICATION
- 9 YEARS NUCLEAR EXPERIENCE

- FORMERLY WITH NRC, SENATE SUBCOMMITTEE ON NUCLEAR
REGULATION



KEY PERSONNEL
-~ (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, EARTHQUAKE ENGINEERING

- 5 YEARS 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
EVALUATION, PROBABILISTIC RISK ASSESSMENT
- |5 YEARS NUCLEAR EXPERIENCE

- FORMERLY WITH AEROQJET NUCLEAR, STOLLER AND SYSTEM
DEVELOPMENT CORPORATION



-

KEY PERSONNEL
(continued)

e DESIGN REVIEW TEAM PERSONNEL

MEHMET CELEBI, PH.D.
NUCLEAR POWER PLANT STRUCTURAL, MECHANICAL DESIGN AND
CONSTRUCTION, QUALITY ASSURANCE
- 16 YEARS NUCLEAR EXPERIENCE
- FORMERLY WITH BECHTEL, EDAC

JORMA ARROQS, PH.D. (CANDIDATE)
ENGINEERING MECHANICS
- 5 YEARS NUCLEAR EXPERIENCE/8 YEARS ENGINEERING EXPER-
IENCE

KENNETH CAMPSELL, PH.D.
SOIL MECHANICS, EARTHQUAKE ENGINEERING
- 10 YEARS ENGINEERING EXPERIENCE

EDWARD SCHRULL
REACTOR SAFETY SYSTEMS, NUCLEAR LICENSING, SELIABILITY
AND RISK ASSESSMENT, INSTRUMENTATION AND CONTROL,
COMPUTER ANALYSES
- 9 YEARS NUCLEAR EXPERIENCE
- CURRENTLY WITH EIGEN ENGINEERING
- 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 AMNALYSIS, CONTAINMENT
ANALYSIS
- 26 YEARS NUCLEAR EXPERIENCE

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



KEY PERSONNEL
(contirued)

e DESIGN REVIEW TEAM PERSONNEL

NORMAND BERUBE, M.S.
DESIGN AND ANALYSIS OF MECHANICAL SYSTEMS, THERMAL-
HYDORAULICS, HEAT TRANSFER, ENGINEERING, ANALYSIS
- |1 YEARS ENGINEERING EXPERIENCE

JOSEPH MARTORE, M.S., M.B.A.
NUCLEAR POWER PLANT STRUCTURAL, MECHANICAL DESIGN AND
CONSTRUCTION, EQUIPMENT QUALIFICATION, OPERATING REAC-
TOR SAFETY, LICENSING, PROJECT MANAGEMENT

- 8 YEARS NUCLEAR EXPERIENCE/I0 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

FARZIN RAMEZANBEIGI
STRUCTURAL AND MECHANICAL ENCINEERING, USAGE AND
INTERPRETATION OF STRUCTURAL/MECHANICAL COMPUTER
CODES

SUSAN SLY
CIVIL/MECHANICAL DESIGN AND CONSTRUCTION, INSTALLATION
AND INSPECTION
- 4 YEARS NUCLEAR EXPERIENCE
- FORMERLY WITH BECHTEL



KEY PERSONNEL
(continued)

o DESIGN REVIEW TEAM PERSONNEL

JAMES LONG
ENGINEERING MANAGEMENT, NUCLEAR SAFETY AND LICENSING
- 16 YEARS NUCLEAR EXPERIENCE
- FORMERLY WITH NRC, NAVY

RICHARD MACDONALD, M.B.A.
ENGINEERING, CONSTRUCTION, OPERATION, MAINTENANCE AND
PROJECT MANAGEMENT SYSTEMS, NUCLEAR PLANT START-UP AND
OPERATIONS
- |1 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 PENZIEN, PH.D., UNIVERSITY OF CALIFORNIA (BERKELEY)
STRUCTURAL ENGINEERING, EARTHQUAKE ENGINEERING, REIN-
FORCED CONCRETE RESPONSE
= 37 YEARS ENGINEERING EXPERIENCE

- CURRENTLY DOIRECTOR OF EARTHQUAKE ENGINEERING
SERESEAKEEECH CENTER AT UNIVERSITY OF CALIFORNIA,
Y



e DESIGN REVIEW TEAM PERSONNEL

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

|
|
|
1
DANIELE VENEZIANO, PH.D., MASSACHUSETTS INSTITUTE OF TECH-

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




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 7XPERIENCE
. FORMERLY WITH NUS, EDS, NAVY

STEPHEN SCHREURS
DESIGN AND ANALYSIS OF RADWASTE PROCESSING SYSTEMS,
COMPUTER SYSTEMS APPLICATION, PROJECT MANAGEMENT
- 9 YEARS NUCLEAR EXPERIENCE

DOUGLAS M. WITT, M.S. 3
NUCLEAR POWER PLANT SYSTEMS AND MECHANICAL DESIGN,
SAFETY ANALYSIS, EQUIPMENT DESIGN, LICENSING, HELBA,
THERMAL-HYDRAULICS
- 12 YEARS NUCLEAR EXPERIENCE
- FORMERLY WITH SARGENT AND LUNDY, EDS NUCLEAR

e CONSTRUCTION REVIEW TEAM PERSONNEL

JAMES OWENS
NUCLEAR AND FOSSIL POWER PLANT DESIGN AND CONSTRUCTION
NUCLEAR STEAM SUPPLY SYSTEMS DESICN AND CONSTRUCTION,
PROJECT MANAGEMENT, CONTROL SYSTEMS, SAFEGUARDS,
LICENSING
- 32 YEARS NUCLEAR EXPERIENCE

. FORMERLY GENERAL MANAGER - PRODUCTION ENGINEERING
AND CONSTRUCTION AND PROJECT MANAGER SUMMIT
gchx;sAR POWER STATION, DELMARVA POWER AND LIGHT

ANY

10



e CONSTRUCTION REVIEW TEAM PERSONNEL

LUIS FLORES
NUCLEAR POWER PLANT LICENSING, OPERATIONS, SYSTEMS
ENGINEERING, INSTRUMENTATION AND CONTROL SYSTEMS,
FAILURE ANALYSIS
- 9 YEARS NUCLEAR EXPERIENCE
- CURRENT WITH EIGEN 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 QUALIFICATION
- 25 YEARS NUCLEAR EXPERIENCE
- FORMERLY SUPERINTENDENT OF LACROSSE BWR
- FORMERLY WITH SW RESEARCH AND GENERAL ELECTRIC

PATRICK LONGSTRETH, B.S., M.B.A.
PROJECT AND CONSTRUCTION MANAGEMENT, ADMINISTRATION,
CONTROL AND PLANNING, CONTRACTING
- 15 YEARS PROJECT AND CCNSTRUCTION MANAGEMENT EXPER-
IENCE
- FORMERLY WITH BECHTEL



KEY PERSONNEL
(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, QUALITY 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, FIELD ENGINEERING

- 17 YEARS NUCLEAR EXPERIENCE/30 YEARS ENGINEERING
EXPERIENCE

- FORMERLY WITH BECHTEL

LEONARD .TOUT
DESIGN, CONSTRUCTION, START-UP AND OPERATIONS, PROJECT
CONTROL, SCHEDULE AND COST CONTROL SYSTEMS
- |4 YEARS EXPERIENCE
- FORMERLY WITH BECHTEL

DAVID HAMEL
NUCLEAR POWER PLANT LICENSING, EQUIPMENT ENVIRONMENTAL
QUALIFICATION, REACTOR DESIGN, SAFETY EVALUATION,
INSTRUMENTATION AND CONTROL DESIGN, FACILITIES OPE."~ TION,
HEALTH PHYSICS, GUALITY ASSURANCE
- 16 YEARS NUCLEAR EXPERIENCE
- CURRENTLY WITH EIGEN ENGINEERING
- FORMERLY WITH NUTECH AND GENERAL ELECTRIC COMPANY



KEY PERSONNEL
(continued)

o CONSTRUCTION REVIEW TEAM PERSONNEL

FREDERICK BERTHRONG, M.S.
ENGINEERING PROJECT MANAGEMENT, PLANNING, SCHEDULING
AND FIELD ENGINEERING
- 18 YEARS NUCLEAR EXPERIENCE
- FORMERLY WITH BECHTEL

DONALD TULODIESKI
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, INSPECTION

- 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

- 5 YEARS NUCLEAR EXPERIENCE/OVER 30 YEARS ENGINEERING
EXPERIENCE

- FCRMERLY WITH HITTMAN ASSOCIATES AND KAISER

GARY SMITH
CIVIL ENGINEERING DESIGN AND CONSTRUCTION, PROJECT
MANAGEMENT
- |5 YEARS EXPERIENCE

e}



KEY PERSONNEL
(continued)

e CONSTRUCTION REVIEW TEAM PERSONNEL

STANLEY KAUT

DESICN, REVIEW, CONSTRUCTION, TESTING, OPERATION, AND
LICENSING OF ELECTRICAL POWER, INSTRUMENTATION AND CON-
TROL SYSTEMS AND EQUIPMENT; PROJECT MANAGEMENT, DESIGN
REVIEW, PLANT PROCEDURES, QUALITY ASSURANCE

- 17 YEARS NUCLEAR EXPERIENCE/20 YEARS ENGINEERING
EXPERIENCE

- iONgMGEERLY WITH NUTECH, NUCLEAR SERVICES CORPORATION,

RANDY CLELAND, M.B.A.

POWER PLANT MECHANICAL DESIGN, PIPING/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
NUCLEAR

- FORMERLY WITH CENTRAL ILLINOIS PUBLIC SERVICE COMPANY
AND SARGENT AND LUNDY

EDWARD BECK

NONDESTRUCTIVE TESTING, LEVEL IIl IN RADIOGRAPHY, ULTRA-
SONICS, MAGNETIC PARTICLE, LIGUID PENETRANT

- 14 YEARS NUCLEAR EXPERIENCE

- CURRENTLY WITH LAW ENGINEERING

ROBERT RENEAU

NONDESTRUCTIVE TESTING, LEVEL Il IN RADIOGRAPHY, ULTRA-
SONICS, MAGNETIC PARTICLE, LIGUID PENETRANT
- 10 YEARS NUCLEAR EXPERIENCE

- PREVIOUSLY WITH WESTINGHOUSE, CURRENTLY WITH LAW
ENGINEERING
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MEMORANDUM FOR: T. Novak, Assistant Director for Licensing, Division
of Licensing

FROM: R. F. Warnick, Director, Ofiice of Special Cases

SUBJECT: NRR ASSISTANCE IN RESOLVING MIDLAND SOILS (SSUE

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 basis as the need arises.

We also recommend that periodic site visits be made in order for your
perscnnel to maintain their awareness of the underpinning effore.

These visits could be limited to cbservations of critical work activities
such as the pier 11 load tests and the drift work to the control tower.
The schedule for these activities can be obtained from Ross Landsman.

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

R F Wamacke

R. F. Warnick, Director -
Office of Special Cases

¢cc: A. B. Davis
J. H. Sniezek, IE
. C. Stone, IE
D. Hood, NRR
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GLEN ELLYN, ILLINCIS 60137

APR 9 - 973

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

Consumers Power Company
ATTN: Mr. Stephen H. Howell
Vice President
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. Wollney 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 iuspection 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 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, within twenty days of your receipt of this letter, to
withhold such information from public disclosure. The
spplication 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.

At STTOTR G



Consmmers Powar Company -2- APR 9 - 879

Ve will gladly discuss any questions you have concermisg this
{aspection. -

Sincerely,

Bnclosure: IZX Iaspection
Reports Bo. 50-329/79-06
ad Bo. 50-330/79-06

e w/emel:
al Flles
tioa Unit NRC 200
oR

Local FDR

¥sIC

TIC

Ronald Callen, Wichigan Public
Sarvice Commission

PUr. Wayne E. Sorth
Byrom M. Charry

-

1 (1:78) NRCM 0240 GOV RN T PRINTINE OFRICE: | 879~ 198417




U.S. NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT

RECION 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
Facility Name: Midland Nuclear Power Plant, Units 1 and 2
Inspection At: Midland Site, Midland, Michigan

Inspection Conduc:cd March 28-29, 1979

Inspector: E. J 96;11..!1.: ' z/ /79
Approved By: n.a: Hayes, Chie ‘ </ V/ 7 ’
Engineering Support Sectionm 1 "
ction S
0 rch 28-29 7 ort No 29/79-06; 50-330/79-06)

%’?Jﬂm: ollowup 10 CFR 50.55(e) report concerning settlement

of diesel generator building and plant area fill; monitoring of settle-

ment, piezometer, strain gage 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.
No items of noncompliance or deviations were identified in

the areas inspected.




LETAILS

Persons Contacted

Principal Licensee Employees (CPCo)

*D. Miller, Site Project Manager

*D. Horn, Quality Assurance Group Supervisor
%*R. Wollney, Quality Assurance Engineer

*B. Peck, Comstruction Supervisor

U. S. Testing Laboratory
J. Speltz, Lab Manager

Bechtel Associates Professional Corporation

*A. Boos, Project Field Engineer

*A. Ozeroff, Quality Assurance Engineer

*W. L. Barclay, Project Field Quality Control Engineer
J. Wanzeck, Geotech Fagineer, Ann Arbor Office

F. Wall, Geologist, Caithesburg Office

W. Rinzar, Geotech, Ann Arbor Office’

D. Jinnett, Quality Concrrol, San Fransico Office

J. Hartman, Project Engineering, Ann Arbor Office

NRC Resident Inspector

*R. Cook
*Denotes those present at exit meeting

Functional or Program Areas Inspected

Followup of Reportable Occurrence (19 CFR 50.55(e)) - Settlement of
Plant Area Fill and Structures

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

and soil condition bemeath safety related structures founded on

plant f£i11. 1In adition, a review of the current soil boring logs,
settlement data compiled for structures and piping and monitoring

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

-2-



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 acrelerate any future sectlement of NG Ruidling
by consclidating the foundation material. The following are the
rotal settlement measurements as of March 22, 1979:

DG Building Settlement:

North Wall - RE:SK-628RC (Westside) 2.6" (Bastside) 4.1"
South Wall - RE:SK-629RC (Westside) 4.25" (Eastside) 5.7"
East Wall -~ RE:SK-629RC (Southside) 5.7" (Northside) 4.1"
West Wall - RE:SK-628RC (Souths?de) 4.25" (Northeide) 2.6"

DG Pedestal No. &

4.8" SK-654RA
5.5" SK-635RB
4.35" SK-635RB
4.8" SK-654RA

Northwest Corner
Northeast Corner
Southwest Corner
Southeast Corner

Soil Borings in Progress

Explovatory soil boring operations are in progress in order to
identify and develop the quality of material in the plant area
£111 and beneath safety related srructures. Soil borings are

being taken in accordance with the following ASTM standard methods:

a. AST™ D-1586 Penetration Test and Split Barrel Sampling
of Soils.

b. AST™M D-1452 Soil Investigation and Sampling by Auger Borings.
c. ASTM D-1587 Thin Wall Tube Sampling of Soils.

The following recent preliminary soil boring logs were reviewed:

SoiT"Boring Building

ID Location Comments

RW=5

Radwaste Soft Material Elev 629-624
2, 2, 3 Blows/ft.



DF-6

AX-7

AX-11

SW-4

OL-4

Diesel Fuel
01l Storage

Auxiliary Building

Auxiliary Building

Auxiliary Building

Auxiliary Building
Service Water
Intake

Service Water
Intake

Service Water
Intake

Service Water
Intake

Service Water
Intake

Oily Waste

Low Blow Counts Elev 620-613
3, 3, 8 Blows/ft.

Soft Material Elev 601
3 !10!:/(:.

Soft Material Elev 601/597
3, 4 Blows/ft.

Loose Material Elev 607-603
7, 2 Blows/ft

Soft Material Elev 603-595
S, 2, 4 Blows/ft.

Soft Material Elev 616-606
3, 4, &, 6 Blows/ft.

Soft Material Elev 611-605
3, 2 Blows/ft.

Low Blow Counts Elev 624~620
6, 3, 6 Dlows/fc.

Loose Material Elev 628-61°8
5, 3, 8 Blows/ft.

Loose Material Elev 601-599

Soft Material Elev 416-612
Drill Rod sunk under own
weight

Low Blow Count Elev 619-614
9, 7, 6 Blows/ft.

Observed drilling in progress
and split spoon soil
sampling

NOTE: (1) Blows per foot are determined by the weight of a 140 pound
hammer dropping 30 inches in accordance with ASTM standards.
(2) The term "loose" refers to sand material and "Soft" refers

to clay material.



In addition to the above scil boring log's the following records
of soil borings indicated relatively higher blow counts per foot:
AZ-1, AX-2, AX-6, AX-8, SW-3, SW=6, SW=7, SW-9. 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.

Ground Water Levels in Plant Area Fill

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

Location Water Level (feet)

Service Water Building SW-1, SW-4

SW-6, SW-7, and SW-8 626
Auxiliary Building AX-1l, AX-2 624
Diesel Fuel 0il Tanks DF-6 627
Chlcrination Building CL-1 626
Administration Building A-1l 624
Tank Farm Area T-19 615

Ground water elevations are continuing to be monitored in the
plant £111.

Profiles of Laderground Piping

Survey profiles of the service water 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

—-of the licensee are to take soil boring along the service water

and borated water lines in order to predict future settlements
and perform an evaluation in order to determine whether the
additional stress levels are within the permissible ASME Code
requirements. No information regarding the evaluation was
available at this time.



6.

Crack Mapping and Strain Cage 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 installed on the diesel
generator building to monitor the displacements of these cracks
due to the effects of the surcharge being applied to the building
foundation and walls. No plans have been made to install strain
gages on the service water structure, however, periodic visual
observations are made co determine if any additionmal 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 gage instrumentation.

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 lift thickness, moisture control,
compaction equipment 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.
e. Test frequency and location for small areas.

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

8. Extensively re-excavated areas regarding procedures and
control.

h. Filling of the cooling water pond in March 1978.
. Moisture intrusion in ground compared with compactionm.

j. Stockpiling material relative to moisture coatrol (weathered,
drying out).



k. Investigation of moisture control (dry year in 1977).
1. Inspection procedures after March, 1977.

m. Personnel Qualifications of Bechtel, U. S. Testing and
Connoie contractors. N

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

7. Planned Activities

The licensee is planning to perform the following activities to
identify the quality of subsurface materials:

R Perform lift thickness test to verify if the required densitv
could be achieved using hand held compaction equipment with a
maximm of 12 inch 1lifts.

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

& Continue prelocad in DG Builidng by applying a surcharge of
20 feet of sand to accelerate comsolidation of foundation
materials.

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 £ill.

Exit Interview

The inspector met with site staff representatives (denoted in Persoms
Contacted) at the conclusion of the inspection om March 29, 1979. The
inspector 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
communications in order to keep tihwe 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

MEMORANDUM FOR: George C. Gower, Acting Executive Dfficer for Operations

Support, IE

FROM: Harold 0. Thornburg, Director, Division of Reactor Construction
Inspection, IE

SUBJECT: COMMENTS ON NEEDED ACTION ON MIDLAND ENFORCEMENT PACKAGE

RIII transmitted an enforcement package to me dated April 3, 1979 and that
package was sent to X00S as directed by J. Davis's memorandum of March 21, 1979.

RCI provided comments on the enforcement package in a memorandum dated

June 13, 1979 (see Enclosure 1) to X00S 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 NRR, ELD and IE. The various
elem:nt: necessary to make a finding on a material false statement were
examined.

a. Is the statement false?
b. Is the statement material?

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
iRR 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
i1l used ot the site was not the type stated in the FSAR as having been used
(random vs engineered structural fill). The NRR conclusions on the other four
items were that the statements were not material and indicated "poor QA
performance” on the part of the licensee.

CONTACT: R. E. Shewmaker, IE
49727551

\%7/52, /‘,'/007 ?ﬁw




G. C. Gower 4 ~ SEP 27 1979

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 information was being provided in the FSAR. These constitute
sufficient facts to make a finding that (he 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 recammend that X00S 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 statement.

If you have any questions, please contact us.

ot Th. g

Harold D. Thornburg

Director

Division of Reactor
Construction Inspection, IE

cc: G. W. Reinmuth, IE
J. G. Keppler, RIII
T. W. Brockett, IE
D. Hood, NRR~
C. E. Norelius, RIII
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AUG 9 1979
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 ilentified five
statements from the FSAR regarding the backfill deficiency at the Midland
site which I&4E considered to be false, and requested a determination as

to the materiality of these statemerits. Following receipt of this
memorancum by NRR on May 7, 1979, it wa. distributed to technical review
branches for review and a meeting was held August 1 to provide NRR comments.
Meeting attendees, listed by Enclosure 1, included both I&E and OELD. A
summary 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 sta®f
(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
comments could be given at the meeting. A subsequent meetina on or about
August 3, 1979 was scheduled to confirm or modify these preliminary comments.

i g /l" . A

—— - j, o g :_

“  Darl S. Hood, Project Manager
Light Water Reactors Branch No. 4

Division of Project Management

Enclosures:
As stated

cc: See next page

Vs
</ O Lof ;?(j,;yt?‘éélpp.



cc:

All Attendees

Gower
Rubenstein
Varga
Vassallo
Olmstead
Thornburg
Keppler
Haass
Skovholt
Murray

CoOoxXxGIExounran
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Shewmaker
Brockett
Gillen
Lieberman
Bachman
Hood
Heller
Gilray

. Spraul

Knight
Baci
Lipinski

. Schauer

Moon

. Jackson

L .OSURE 1

ATTENDEES
August 1, 1979

(1&E HQ)

(I8 HQ)

(NRR GSB)

(OELD)

(OELD)

NRR DPM)

NRR GSB)

(NRR QAB)

(NRR QAB)

(NRR AD:Eng)

(I&E HQ)

(NRR SEB)

(NRR SEB) (part-time)
(NRR LWR#4:Acting BC)
(NRR GSB:Chief)



ENCLOSURE 2
NRR COMMENTS ON APRIL 3, 1979 KEPPLER MEMORANDUM

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 suggestad consideration be given to
combining all five findings.

NRR stated 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 an

indicator of poor QA performance.

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.

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.

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

MEMORANDUM FOR: Harold D. Thormburg, 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 thém 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.

Attached to this memorandum are the specific FSAR statemen*s 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 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 with 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.

4oL OTOT00,



Harold D. Thornburg -2 - april 3, 1979

We request that the items of noncompliance ve given cecnnicar aud iegas
review and that a determination be made of the materizlity of FSAR dis-
crepancies so that upon resolution of the technical issues, we will be
in a position to move more promptly toward taking enforcezent acticen.

R
7 James G. Keppler
Director

Attachments:

1. FSAK False Statements

2. Draft Notice of Violation

3. Letr ded 3/22/79, with
Investigation Report

cc w/attachments:
D. Thompson, IE




Midland FSAR Statements

Statement

Séction 2.5.4.5.3, Fill, staces: "All fill and backfill were placed
according to Table 2.5-9."

Table 2.5-9, Minimum Compaction Criteria, contains the following:

(1) Compaction Criteria
Zone Soil
"Function Designation Type Degree ASTM Designation
Support of Clay 95% ASTY D 15575661
structures (nodified)

(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 showvs
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 acd
II Structures, contains, in part; the following:

"Unit Supporting Scils
Diesel Generator . Controlled compacted
Building cohesive fill.

Finding

Construction Drawing C-45, Class I fill material areas, specifies
the foundation material for Class I structures to be Zone 2 caterial

.which is identified in FSAR Table 2.5-10, Gradation Ranges 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 "controclled compacted cohesive
£111" were used for support of structures.

Attachment 1



Midland FSAR Statements

ftatéasct

Sectioa 2.5.4.10.3.1, Plant Layout and Loads, states: ''The building
loads superimposed by the structures on undisturbed socil 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,
snows the superimposed load density for the Diesel Generator
Suilding to be 4.0 KSF (4000 ibs. per sq. ft.).

Finding

It was ascertained through a review of the settlezent calculations
and an interview of the individual who performed those calculations
that 2.0 KSF was used.

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:

Ave:?g’
Elevation Cc't
Idealized Interval Thickness l*eo
Laver Soil Type (ft) tfr)
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.



Midland FSAR Statement -3 -

Findirg

It was ascertained through a review of the statement calculatio=ns
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 C.003, was used for the elevaticn interval
603-634.

Statement
Section 2.5.4.10.3.5, Analysis, states: '"For settlecent cocpu~

tations, 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 257 of the calculated settlement values of
loading Case A 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" thick reinforced
concrete pedestal which is not structurczlly connected to the
building foundation for purposes of vibration isclation."

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 mat foundation.

Statement

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

ments of shallow spread footings founded on compacted £ills are
estimated to be on the order of 1/2 inch or less. These settle-
ments are essentially elastic and occur 3s the loads are applied."”



Midland 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 Moore 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: 1In 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 deen eliz-
inated from the FSAR in Revision 18.")



Appendix A

NOTICE OF VIQLATION

Consumers Power Docket No. 50-329
Company Docket Yo. 30-330

Based on the results of an NRC investigation conducted on

December 11-13, 18-20, 1978, and January 4-5, 9-11, 22-23, 1979, it

appears that certain of your activities were not ccnducted in full

compliance with NRC requirements as noted below. These items are

infractions.

| ¥4 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 lic;nse
application for st.uctures 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 organizationms.

== CPCo Topical Report CPC-1-A policy No. 3, Section 3.4 states, in
part, "the assigned lead design group or organizaticn (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



CPCo is committed to ANSI N&45.2 (1971), Section 4.1, whizh s:zates,

in part, "measures shall be established and docu=eated to assure that
the applicable specified design requirements, such as a desiza dasis,
regulatory requirements . . . are correctly translated iato specifi-

cacions, 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 fer

the identification and control of design interfaces. As a result,
several inconsistencies were identified in the license zpplication
and in other design basis documents. Specific examples are set

forth below:

a. Construction Drawing C-45 (Class I £ill material areas)
specifies the foundation material fcr Class I structures to
be Zone 2 material, defined as any material free of hucus,
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.
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The FSAR is internally incomsistent 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 £ill 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
and borated water storage tanks were performed on the assumption
of uniform mat foundations while these foundations were

designed and constructed as spread footing foundationms.

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.

The settlement calculations for the diesel generator building
were based on an index of compressibility of the plant £ill

between elevations 603 and 634 of 0.001. These settlement



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.

£ PSAR, Amendment 3, indicated that if filling and backfilling
operations are discontinued during pericds of cold weather,
all frozen soil would be removed or recompacted prior to the
resumption of operations. Bechtel specificatica C-210 does’
not specifically include instructions for removal of frozen/
thawed compacted material upon resumption of work after winter

periods.

8. 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 reguired
cohesionless soil to be compacted to not less than 807%

relative density.

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 ¥o. 5, Section 1.0 states, in
part, that, "Instructions for controlling and perforning activities

affecting quality of equipment or operation during cesign, construction

ané operations phase of ths nuclear power slant such as procurement,




Appendix A -3 -

Ananufac:uring, construction, installation, inspection, testing

+ o« . are documented in instruction, procedures, sepcifications

+ « . these documents provide qualitative and quantitive acceptance
criteria for determining important activities have been satisfactorily

accomplished.

CPCo is committed to ANSI N&45.2 (1971), Section & 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 material
did not address the differing foundation properties which
would result in differential 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

ft-1lbs (Bechtel modified proctor test) rather than a



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

Specification C-210, ~“action 13.7.

(2) Soils activites were not accomplished under the coatiauous
supervision of a qualified soils engineer who would
perform in-place density tests in the compacted fill to
verify that all caterials are placed znd compacted in
accordance with specification criteria. Tais is required
by Bechtel Specification C-501 as well as ?SAR, Armend-

ment 3 (Dames and Moore Report, page l6).

10 CFR 50, Appendix B, Criterion X requires, in Part, that a program
for inspection of activites affecting quality shall be established and
executed to verify conformance with the documented instruction, proce-

dures and drawings for accomplishing the activity.

CPCo Topical Report CPC-1-A Policy Wo. 10, Secticn 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 inspectiomns.”
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4.

CPCo is committed to ANSI XN45.2 (1971), which states, in part,

"A progran for inspection of activities affecting quality shall
be established and executed by or for the organization performing
the activity to verify coﬁformance to the documented instructiorns,

"

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 accomplished according to documence§

instructions.

10 CFR 50, Appendix B, Criteriomn XVI requires, in part, that measures
shail be established to assure that conditions adverse to quality

such as failures, deficiencies, dgfective material and nonconformances
are promptly identified and corrected. In case of significant
conditions adverse to quality, measures shall assﬁre that corrective

action is taken toc preclude repetitionm.

CPCo Topical Report CPC-1-A Policy No. 16, Sectiom 1.0 states, in
part, "corrective action is that action taken to correct and preclude
recurrence of significant conditions adverse to the quality of itexms

or operations. Corrective action includes an evaluation of the



conditions that led to a nonconformance, that dispositioa of the

nonconformance and completions of the actions necessary tc prevent

or reduce the possibility of recurrence."

Contrary to the above, measures did not assure that soils conditions
of adverse quality were promptly corrected o preclude repetition.

For example:

a. As of January 25, 1979, moisture contrel in fill material
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 Ouality

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

b. Corrective action regarding nonconforcance reports related to
plant fill was insufficient or inadequate to preclude repeti-
tion as evidenced by repeated deviations from specification
requirements. For example, nonconformance reports No. CPCo
QF-29, QF-52, QF-68, QF-147, QF-174, QF-172 and QF-199

contain numerous examples of repeated nonconformances in the

same areas of plant fill construction.
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Docker No. 50-329
Docket No. 50-330

Consumers Power Company
Aszin: Mr., Stephen E. Howell
Vice President
19435 West Parnall Road

Jacksen, MI 492C1

Gentlezen:

This refers to the investigatior concducted by Messrs. G. A. Phillip,
E. G. Gallagher anéd G. F. Maxwell of this cffice on December 11-13,
18-20, 1678, and January 4=3, 9-11 and 22-25, 1679, of activities at
the Micdlané Nuclear Plant, Units 1 and 2, authorized by ¥RC Construc-
tion Perzmics No, C2PR-81 and Yo. CPPR-82. The investigation related
to the sec:lerment of the diesel generator building at Midland ané the
acdezuacy of the plant area fill. The prelizinary results of this
investigatior were discussed with Consumers Power Company and Sech:tel
Corpeorazion representatives in our office cn February 23 and March 35,
1979. The report on the matters discussed during those meetings were
included with my letter to vou dated March 15, 1979. That letter also
set'fors= the principal matters of our concern as a result of this
investigation.

Enclosec is a copy of the report of this investigation. In accordance
with Seccicn 2.790 of the NRC's "Rules of Practice," Part 2, Title 10,
Code of Tederal Regulations, a copy of this letter and the enclosed
investigaticn report will be placed in the SRC's Public Document Room,
except as follows. 1If this report contains information that you or
your contractors believe to De proprietary, you must apply im writing
te this office within cwenty days of vour receipt of this notice, to
withhold such information from public disclosure. The application

- must include a full starement of the reasons for which the information

is considered propriecary, aunc should be prepared so that proprietary
information identified in the application is contained in a3 enclosure
to the application.



Consumers Power Compary -2 -

The results of this {avestigat
NRC staff. Upon complecion of
enforcement actiocn to be taken

Should you have any questions
be pleased to discuss thes wit

Enclosure: IE Investigatiom
Reports %o. 50-325/78-20
and No. 50-330/78-20

cc w/encl:

Central Files

Reproduction Unit NRC 20b

PDR

Local PDR

NSIC

TIC

Ronald Callen, Michigan Public
Service Commigsion

Dr. Wawvne I, Sorth

Myron M. Cherry, Chicago

=2

i~
i~

ion continue to be under review by the
this reviev you vill be advised of any
by the Commission.

concerning this {avestigation, we would
h you.

Sincerely,

James G. Keppler
Director



U.$. NUCLEAR REGULATORY COMMISSION
OFFICZ OF INSPECTION AND ENFORCEMINT

REGION 1III

Repert No. 050-329/78-20; 050-330/78-20

Subject: Consumers Power Cowpany
Midland Nuclear Powar Plant, Units 1 and 2
Midland, Michigan

Settlement of the Diesel CGenerator Building

Period of Investigation: December 11-13, 18=22, 1¢7€ and lanuary <=3,
9-11; 22-25, February 23, March 5§, 1§7¢

&"é'ﬂé‘@./ = 2

Investigators: G. A. Phillip Eor¥-77

’

Enfallndan 3-13-7)

. . G.--agn}r

L e /4

G. F. Maxwvell < - / 7."77

—

——

: —~
Reviewed Bv: 9<’ Baves, 'Chf/f S // 4 /7?
/7

Engij e'ms Suppor: Section 1

Chda (o 3/ 75

Reactor Construction and
Engineering Support Branch

gg -nluﬁus.',
C. E. Norelius 3 //"/7 7
Assistant to the Directe




REASON FOR INVESTIGATION

On September 7, 1978, the licensee notified Rezion III, by teleshone,
that the settlement of the Diesel Generater 3uilding and foundazicas
experienced constituted a matter reportable under the requiresents

of 10 CFR 50.35(e). Written interim reports were subseguently subd=iczted
by the licensee by letters dated September 26 and Novecher 7, 197E.

An investigation was initiated to obtainm inforzatica conceraing the
circumstances of this occurrence to deterzine whethsr: & =rearzown

in the Qualitv Assurance prograrm had occurred; the occurrencze had seen
proderly reported: and, whetier the FSAR stasersnts wars comgiscasms wien
the design ané construction ¢f the plane.

SCOPE

cesign and construction activicies affecting the Diese. Genera
Building foundaticns and the activities invelved in the idenci?
tion and reporting of unusual settlement of the builéding. The
investigation consisted of an exarmination of perzinent recerds and .
procecures ané interviews with personnel at the Midlané size, zhe
Consumers Power Comsany offices in Jackscn, Michigan, and the Bechtel
Power Corporation oifices in Ann Arbor, Michigan.

This investigation was performed to cbtair inmformation relating to

SCMMARY OF TACTS

By letter dated September 29, 1978, the licensee subri:zted a report
as required by 10 CFR 50.55(e) concerning an unusal degree of settle- -
ment of the Diesel Generator Building (DGB). This repert confirmed
information provided during earlier telephone conversations on or
about August 22, 1978, with the NRC Resident Inspectocr and on September 7,
1978, wicth the Region 111 office. This report was an interim repert 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 resul:iing data have
=<peen undertaken by the licensee to determine the cause of the settlerment
ané the adequacy of the corrective action being taken. The results of
t-2se efforts will be submitted in a final report 2c the NRC.

K

Information obtained during this investigation indizates: (1) A lack
of control and supervision of plant fill activities contzibuted te the
inadequate compacticn of foundation material; (2) correczive action
régarding nconconfcrmances related to plant fill was insufficient or



inadequate as evidenced by the repeated deviations fror sdpe:zifizaiion
requirements; ‘3) certain design bases and cemstruction specifizaticns
related to foundation tvpe, material properties and compacticn reguire-
ments were not followed:; (<) there was & lack of clear direztlicn &«
support between the contractors engineering cffice and construcilon site
as wvell as vithin tne contractors engineering office: and, (3) the 7%af

contains inconsistent, incorrect and unsuppcrted statements with rescelt
to foundation tvpe, soil properties and settlement values.

U]



DETAILS

Persons Contacted

During this investigation approximately 50 individuals were contac:eZ.
Twelve CPCo personnel which included corporate engineering and gua.itv
assurance personnel as well as site managerment, quality assurance an:d
qualicy control personnel. Thirtv-two Bechtel perscnnel were contaz:ted.
These largely consisted of site engineering, quality assurance, Qualitw
control, survey and laber superviseors and parscnnel in sroisct engireering, |
qualicy assurance and Geotech at the Ann Arder, Michigan cffic pid
individuals emzloved by U.S. Testing Company were alsc i::e:vie:cc.

|

|

\

Introduczion

o -~

On August 22, 1978, the licensee informec the NRC
at the Midland site that unusual settlement ¢f the Diessl Caners
Building (DGB) had been detected through the established Tounda:zien
Data Surveyv Pregram. While the licensee regarded the matter as
serious it was not considered to be reportable under the provisions
of 10 CFR 50.53(e) until further data was obtained.

fesident Inspe

-
-

o n

-
-
-

<

a core boaring program which was initiated on August 25 1978, che
licensee concluded the matter was reportable and so telephenically
notified Region III on Septemb:r 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 Sepuembder 2§, 1978. Subse-
quent interim reports were transmitted by letters datec Novexzber I,
1978 and Januarv 5, 1979.

\

|

|
Following the acquisition of additional cdata from= further survers and

An inspection was conducted by Region III during the period October 2427,
1978, to review the data then available; to cobserve the current condition
of the structure; and, to review current activities. Informatien regarcing
the inspection is contained in NRC Inspecticn Report ‘Xo. 50-326/78-12;
50-330/78-12.

On December 3-4, 1978, a meeting with NRR and Region III representatives «

was held at the Midland site to review the status of the proble=, to
~#iscuss open items identified in the aforezentioned inspection repor:

and possible corrective actioms.

Identification and Reporting of Diesel Generator Building Settiemen:

Surveys to establish a baseline elevation for the DGB were completec
by Bechtel on May 9, 1978. As a result of these surveys, the (hief
of Survey Parties noted what he considered to be unusual settlezen:. He



indicated that {rom his experience he would have expected a>cc: ! '8" settle

Cevwse o

ment. The July 22 data showed a differeantial sectlemen: becweer various

locations ranging from 1/4" to a maximum of | S/B" He preopeliy iastructed
his surveyv personnel to resurvey to cetermine wh er the data wvas accurate

The resurvey confirmed the accuracy of the survev da:a. The Chief of Surve
Parties reported the survev results to the Eechtel leac civil field enginee

The lead civil field engineer said that in July 1978 the settlemen:

of a pedestal in the DGB was noted from surveyvs and abou: a weex later
a 1" discrepancy was noted when scribes on the D5E were being msved

up. He said that at that time he was uncertain as 0 wvhether actual
sectlexent had cccurred, the survey was in error or the apparen:
discredanc: was 8 comstruction error. He insszucted the Chief cf Survey
Parties to check his survey results ané to periorm surveys morTe
frequently than the 60-day intervals required >y 'He suever prograc

as & neans of determining whether actual settlement hac occurred and
whether settlement continued.

The Field Project Engineer was alsc informed c¢f the aprarent settlerent
ané cencurred with the lead civil field engineer's actions. He saié

he had toured the building at that time and he saw no visible indications
of sctress which could be expected when unusual settlement occurs.

The leaéd civil field engineer saié the DGE was menitorad for adout a

month. He corpared the azount of settlezent beirg ex'e'ienced wi:h the

sc:tlc:en: values reflected in Figure 2.5-48 c¢f the TSAR and did rot
ensicder it reportable until those values were exceeded. ;hen the

sectlement ¢id exceed those values as indicated by survev data obtained

on about August 18, 1978, he prepared a nonconformance report with

the assistance of OC personnel.

The July 22 survey data was transmitted by the site to the Sechtel
Project Engineering office in Ann Arber by a routine transzittal zemec”
dazed July 26, 1978. The data was received at Ann Arbder, processed
through document comtrol on August 9, 1978, and was routinely routed

to the Civil Engineering Group Supervisor. He stated he did not review
the data but placed a route slip on it indicating those members of his
group who should review it.
The engineer in the Civil Group, who had established the survey preograrm )
and who was responsible for assuring it was being carried out, stated

e reviewed the data and did not regard it as unusual. Fer that reason
he did not bring the matter to anyone's attention but merely routed

it te other personnel in the civil group. The engineer responsidle for
the DGB said he did not see the data before the settlezent prebler was
identified by the field in a nonconformance repors:



wWith the issuance of the nonccmformance report, No. 1481, ¢z Augus
1978, CPCo was also informed of this condition. Om or adout Augus
1978, the NRC Resilent Inspector was orally infcormed of the matzer >v
CPCo. It was indicated at that time that althcugh C?Co regardes :he
matter as serious, thev did not consider it to be repor:table under

10 CFR 50.55(e).

-
-
-

-

Construction on the DGB was placed on hold on August 23, 1978 aad a
test boring program was initiated on August 25, 1978. Afcer prelic-
fnary evaluation of secil bdoring data, a Managezant Corvective Azticn
Report (MCAR), No. 24, was issued by Bechtel o September 7, 167E.

The MCAR szated that based ¢n a preliminary evaluaczion 27 the édaza,
the maiter was reportable under 10 CFR S0.35(e:, 1, 41f and Pegics 113
was so notified by telephone cn that date.

The telephone notificaticn was sudbsequently follcwed up dv & .
dated Septermber 29, 1978, from CPCo enclosing a copy ¢f MCA®
Interiz Repert | prepared dv 3echtel.

On che basis of the above, it is concluded tha: in ¢t
licensee complied with the reporting requirezents of

-—-p m-

In a previous XRC Inspection Repert, No. 329/78=12; 337 78«12, a2
apparent inconsistency was identified between FSAR Tabls 2.5-14
Summary of Foundactions Supperting Seismic Category 1 azé II S:truc:ures),
Table 2.5-9 (Minimum Compaction Criteria) and the site comstruczion
dzaving C-45 (Class I Fill Material Areas) regarding the =
dation material to be used for olant area fill. Tadle I.3-i4 i{denmtifies
the supporting soil materials for the Auxiliary Building 2, E, 7, anc

G, Radwaste Building, Diesel Generator Building and Boratec Water
Storage Tanks to be "controlled compacted cohesive fill."” Tadle 2.5-%F
also indicat-s the soil type for "support of structures” to be clay.
Contrary to winese FSAR commitments, drawing C-45 indicates Zone 2
(random fill) material, defined in Table 2.5-10 as "any material free

of humus, organic or other deleterious material,” is tc be used with "ne
restrictions on gradation.” Bering samples substantiated rhat Zene 2

(random £1ill) material was in fact used.

=Paring this investigation a review of decumentation shoved that the
cormitment to use cohesive soils was also made in respcnse o PSAR
question 5.1.11 and submitted in PSAR Amendment 6, dated Decexmbder I,
1969, which states, "Soils above Elevation 605 will be cchesive soils
in an engineered backfill." This response also indicated that cerzain
class | components such as, emergency diesel generators, bcrated water
storage tanks and associated piping and electrical conduit would be

founded on cthis material.



CPC> cualicy assurance issued a noncenfo. mance reporv: QF-56, Zated
October 10, 1975, vhich stated that contrary to the =SA= statement
(qucces above) Specification C-21]1 being implc:enccc at the site
tc;:i:cd cchesionless {sari) raterial to be used within 3 feet of the
walls of the plant area structures. The correc'ive action taken was
for Bechtel to issue SAR Change Notice No. 0097 which stated, "The ~F
will: clarify the use of cchesive and cochesionless scils for suppor: o
Class ] structures."” As noted above, the FSAR tables 2.5-14 and 2.3-
once again stated that cohesive (clay) material was use¢ for suppor:
structures while the construction drawing continued to permit the use
¢f randorm 111 material.

Tnis i{nvestigazion included efforts to ascertain whether procedures

were esta-iished ané iz;lemenzed for the p’cpa*a:;... cacyol asd review
0f zhe zechnical crizeria set forth in the safety analvsis repcrt (SiR).
This includeé zhe cole cf beth Bechtel and CPCo in zhe review of th

SAR. Bech:el had es:adiished control of the SAR in procedure YD

4.22 (Presaration and Cenirol of Safety Analvsis. Reror: Revisien 1,

dateé June 29, 137.). The SAR preparation anc review flow .ﬁar: recuoires
the Engineering Graur Supervisor (EGS) to review the origimator's draft
for technizal accuracr ané compliance with the standard format guide.
Records indicaced thar Se:ztion 2.5.4 was coriginacted dy the Bechzel Cec:ech
group on January 3, 1677, It was reviewed and approved for technical
S3CIEBLY 7 Am engizes: in the civil project group on Asril 29, 1977,
N2 technical inaccuracies were noted in the documentation. The Civil
ECS advised that he did act personally review Section 2.5.4

The designatec engineer szated that in his review of the section he
_was prisarily concerned with the Auxiliary 3Building not the Diesel
Generazor 3uilding. Fe said the review of FSAR material was perfcrmed
br sezders of a group set up for this purpese. Not all of the content
was checxel since :he reiied to some extent on the originator. The
auther of Section 2.53.4 said he was not aware that changes regarding °
fill material had occ-rrea since the preparation of the PSAR. It was
ascertained that Field Zrngineering did not review the FSAR prior to
its submittal. .

A partial review of the FSAR revealed that although Figure 2.5-48
indicates anticipatcd settlerent of the Diesel Generator Building
during the life of the plant to be on the order of 3 inches. Section
3 €.5.5 (Structural Acceptance Criteria) contains the following state-
“fent: "Settlements on shallow spread footings founded on compacted
£i{lls are estimated to be on the order of 1/2" or less.’

Section 3.8 was prepared by Project Engineering. GCeotech, who prepared
Section 2.5, said thev were unavare of the presence of the statement
regaréing 1/2" sertlesent in Section 3.8. The criginater of Sectien 3.8




saié that the above statement was taken from the Daces and Mocre repor:
submitted as par: of the PSAR. Since the PSAR cid not show any change
in this regard, he assumed the statement was valid for inclusion in Ih
FSAR. He said there was no other basis to supzort this statezent.

CPCa also has an established procedure for the review and final approval
of the SAR by procedure MPPM-13 dated June 23, 1376. Section 5.6 states
that "CPCo shall approve all final draft sec:iions of the FSAR prier to
final orinting.” Discussion with the respensitle licensee represenia-
tives for review of Section 2.5.4 indicated that a limited amount of
cress-ra‘erence verification of technical conten: of the FSAR is
pecforzeé dy CPCe.

The CPCc Project Engineer in Jackson stated that the review of drawings
ané specifications was an owner's preference kind of thing. Nc attemp:
was made to review all drawings and specifications since they ¢id net
have the rarpower or expertise for that type cf review. The staff
engineers of the various Zisciolines were asisl tc Indicate the crawings
ané specificaticns they wanted to review.

Regarding the review of the FSAR, he said that he had preparec 2
=emorandur to the s:zaff engineers stating the orocedure that woulld be
followed in performin: the review. An examination of this ze=e, dazed
July 28, 1976, showec that prime reviewers would perior a technical
reviev, resclve comments made by other reviewvers and perforz the C2Ce
licensing review to assure compliance with required FSAR format anc
content.

is portions of the FSAR were received from Bechtel, CPCo sent comzents
to Becitel. Following this review, meetings between Bechtel amd CPCe
were held to clearup any unresolved matters belfore each section was
released for printing. A review of the files at CFCo relating to
Secticn 2.3 and 3.8 showed that no comments were made concerning the
above inconsistent and incorrect content. The apparent inconmsistent
and incorrect statements were not identified during the review of the
FSAR prior to submittal and the review procedures did not provide anv
mechanism to identify apparent inconsistencies between secticns of the
FSAR.

-

Sased on the above, measures did not assure that design basis includec

“"h design drawings and specifications were translatec into the license
applicaticn which resulted as an inconsistency between the design cdrawvings
and the FSAR. This is considered an item of noncompliance with 10 CFR 59,
Appendix B, Criterion III as identified in Appendix A. (329/78-20-Cl;
330/78-20-01) X



£éfect of Ground Water in Planz Area Fill

nal plant grade will be established at elevaticn €34. The ncorzal

aund water was assumed to be at ground surface prior to ceastrucs:i
sroximatelv elevation 603. The surface of the water in the cool:in
ter poné will be at a maximum of approximately elevatlion 627.

The Dames and Moore report on Foundation Investigation subzitted with
PSAR Arendnment No. 1, dated February 3, 1969, stateé that, "The

effect of raising the water level to elevaticn 825 In the reservoirs
will cause the normal grouné water level in the gensral plan: area o
eveatuallv rise to approximatelv elevation 625, Hewever, a crainage
svszem will be previded ¢ maintain the ground water ievel in the slan:
£111 at elevation 603."

A supple=ent to Dames and Moore report was submiztel in PSAR AvencTent
Ns. 3, dated August 13, 1969, which changed the abecve p.aaning of
drainage svezem to control the ground water. The supplemen: states,
"=-e¢ uynderdrainage svstem considered in the initial repsr: has been
eliminated; consecuently it is assumed that the ground vacter level in

L T

the plant area will rise concurrently to approxis tely elevazicn €25.

»
n
"

A Sech-el soils censultant theorized in a Decexber -, 1978, site reetin
tha: i scils beneath the diesel generator building hac been cempaitec
toe érv of optimus, changes in mcisture after :lacenent ¢ould cause the
scils to settle significantly. Therefore, the toctal effect of the
grcund water Seing permitted to saturate the plant £il]l raterial is
uscecermined at this time. An evaluation of this conditiorn is uncer

review by the licensee. This item is considered urresclved. (329/78-
20-02; -330/78-20-02)

Review of Comzaction Reguirerents for Plant Area Fill

During the investigation a review of the history of the cozpaction
requirements was performed in order to determine whether the compacticn
f{ the plant £ill was implemented in compliance with the commitzents in
the PSAR and in site construction specificationms.

PSAR, Amendment 1, dated February 3, 1969, presented the Dames anc Moore 5

report "Foundation Investigation and Preliminary Exploration for Borrow
—Mazerials." The recommended minimum compacticn criteria for suppert of

ericical structures is stated on page 15. It indicates °30 of maximur

density for "cohesive soils" as determined by ASTY D=1357-66T and 1007

for "granular soils.”

PS4R, Amendment 3, dated August 13, 1969, inclucec a su slexent to the

Da-es and Mocre repor: entitled, "Foundation Inves:tigation and Prelizinary



Exploratiorn for Borrow Materials.” Page 16 of this repsr:t .ists the
recomnanced minimum compaction criteria for sand soils anc cohesive scils.
For the fill =material for supporting structures the minizus cozpac:icn is
855 relacive density for sand and 1007 of maximum density for clay as
determined by ASTM D-698 modified to require 20,000 ft-ibs. of comzactive
energy (equivalent to 95 of AST™ D-1557, Method D which provides 24,017
ft-Ihs of compactive emergy). Subsequent to the filing of Amendzer: 3,
no amendments were made to the PSAR to indicate that the recommencdations
contained in the Dames and Moore report would not be fecllewed eor wiilc

be further modified.

Bechtel Specificatien C-210, Section 13.0 (Plant Area Sac
Berr Sackfill) indicates the compactior reguirements IcT

(13.7.1) to be "not less than 93% of maximus density a
AST™ D=1337, Method D" and for conesicnless soils (sanc 7.2

compac:zed "tec not less than 807 relative density as detsarmined by
ASTY 2-2049."

w
(g}
~m D N

A comparison of the PSAR commitments to the speci:i:a"': recuirenencs
shows that the compacticn commitrents for cohesive scil (clay) were
translated into the construction specification i.e. 957 of saxirur
density using ASTM D-1557, Method D (compactive energy of 56,000 fi-lts
However, the compaction commi:cment in the PSAR for cohesionless scil
(sané) was not the same as in the comstruction specification, {.e. &
relative cdensity versus the 807 relative density, transiated in the
construczion specificatien.

in

The corpac:ion requirements actually implemented were as fcllows:

T Cahesive soil (clav): 95% of maximum density as detertined b

the "3echtel Modified Test," a compactive energy cf 20,000 f:-l2s
vas used instead of 56,000 f:-1bs of compactive enmargy as commitied
to in the PSAR and required by the construction specification C-21"

Section 13.7.1.

A

b. Cohesionless soil (sand): 807 relative densitv as cetermined
by ASTY D-2049 was used instead of 83" as committed to in the
PSAR. However, this is consistent with comstruction specifi-
cation C-210, Section 13.7.2.

The compaction requirements implemented during cemstruction of the plan:
“area fill between elevations 603 and 634 were, therefore, less than

the commitments made in the PSAR for cohesive and cohesionless £ill
material. In additon, the cohesive (clay) material was also compactel
to less than that required by.the Bechtel specification. (Specification

C-210, Section !3.7).

- 10 -
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A review of Specificaticn C-210 (specification conmtrolling sartnwork
con:sract) beginning with Revision 2, dated Julv 27, 1873, which was

issued for subcontract shewed that it contained conilicting sections
relating to the plant area backifill compacticn requirexents.

Section 13.7, Compaction Requirements, from revision 2 to the lates:
revision of specification C-210 consistently specified that the bacniill
in the plant area shall be compacted to 95% of maxizum density as deter-
wined by ASTM 1557, Method D.

Secziorn 13.4, Testing Plant Area 3ackfill, of specilfication C-I10 co=-
raized the statement that tes:s would be performed as set for:h in

Seczior 12.4.53, Laberatory Vaxizmu: Densicty and Motizum Meisture Contens,
which in turn specified a lesser standard, 20,000 foct-pounds per cusi:
focs, which is commenly referred to as the 3echtel Vodified Proctor Tensity
Tes: (3M7). This is contrary to the reguirements of Sectien 13.7.

Seczion 12 of the specification applies tc Dike and Railroal Irdankment
Construccion.

It was alsc ncted that this control inconsistency was reflected in the
apslicadble Midland QA Inspection Criteria, SC-1.10, Item 2.3(d" Compaitisen
whisr states "Backfill material for the specified zones has been ceompaited
to the reguired density as detercined bv 3echtel Modified Proctor Mptnad”
ané ve: re‘ereaces C-210, Section 13.7 as the inspection cricteria.

The inconsiscency in control is further indicated in Specification (-108
whish defined the tes:zing contract requirements of subgrade materials,
Section 9.1 (Testing) required compaction tests to be in accoriance wiih
AST™ D=1357 and only when directed was the BMP compaction criteria tc Dde
used. .I: was deterrined contrary to this U.S. Testing was only orally
advisec zhat the B3P was the standard to be applied tc the tests they
pesformed of plant area fill.

Tarough interviews ané zn examination of intermal cocuments 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 confusicn
of the compaction requirements for plant area fill:

Letter 7220-C-210-77 dated June 10, 1974, (sudbcontracts te Field
Engineering) states "there has been some confusicn as to the inzer-
pretaion of the following item: 13.7 Compaction Recuirecent: ail

backfill in the plant area and berm shall be compactec to not less
than 957 of maximus densitv as determined by =odified Proctor method




e
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(AST™ 1557; Method D), with the exception that Zones -, &1, 3, 34,

and 6 Materials need nc special compactive effort other -2z as
described in Section 12.8.1 (emphasis includec in specificazion).
Ouality Contrel guestioned whether the excepticn stated abeove
applies onlv to Zones %4, 4A, 5, 5A, and 6 or did comstruction have
to abide bv Section 12.8.1 for Zones | and 2. Section 12.8.1

. clearly requires Zone 2 caterial to be placed with a 50 ten rubber

tired roller with a minizus of four roller passes per lift. 0C's
interpretation was that the field needed "to cbtain 957 of maxirur
density by the modified Proctor method (ASTM 1557, Method 2), with
no restrictions as to the —ethod used to obtain these resuizs.”

Lezser 7220-C-210=-23, cazed June 24, 1974, (fielé Zngizeering to
comstruction) respended to Item | above. It states, 'We ntave
reviewed vour June 10, 1574, IOM concerning ccspactive elfcrt
tequired on Zones | and 2 in the plant and derm backiill areas.

We agree with vour interpretation; i.e. a 937 cf rmaxicurm deansity
is the accestance criteria, and the nusmber of roller casses listed
in Faragraph 12.6.] does not apply to plant and berm tacriill., We
fee. the specification is now clear ané no FCR is requirec.”

Letter BCBE-370, dated July 23, 1974, (fielé construction <o
project engineering) lists cutstanding items requiring Prcject
Engineering's action. This includes the questiom, "Is the 837
compaction required in the plant area toc de 93" of Bechtel
Modified or 95" of ASTM-15337, Methed D."

lLetcer 353(C-456, dated August 1, 1974, (Project Engineering t¢
ield Construction) states that Geotech is addiressing the gquesticn
pesed in 3C3I-370 (Item 3 abdove). -

Vemorandum from Geotech to Bechtel Field, dated Septezder 18,
1974, responds to the question raised in BCBE-370 (Izte= 3
above). It states, "It is our opinion that all the cempactien
requirements that are needed for Zone II material in the plant
£111 is as stated in 13.7 with the exception that 7ones &, 44,
5, SA, and 6 materials need no special compactive effcrt other
than described in Section 12.8.1." Geotech reiterates the
specification requirement of 957 of AST™ 1357, Method D.
wvas confirmed with the Geotech personnel.

Thais

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 compacticn
could be acheived with a.herd of mules walking over the fill it
would be acceptable as long as it got the required 33 cezpactien.
Rixford agreed."

e 12 =
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Telecon Consumers to Bechtel Engineering dazed Septembdar 1%, 1974,
expressed Consumers Power Company concern about what they fel:t was
a lack of control of compaction in the plant area fill. CPl¢c
addressed the added responsibility this lack of control places

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

8. Telecon dated September 18, 1974, by Bechtel Field Engineering o
Bechtel Project Engineering discussed compaction requirezents for
specification C-210. 1t stated, "Compacticn acceptance is Sased
or meeting an 'end product' requirezment, i.e. 95% :f zmaximum denmsicy
arly. No method of achieving this 'end product' is specified o
is vequired. Rixford fully agrees with the atove.”

9. Telecon dated October 7, 1977, from Bechtel Field Engineering t:c
Sechtel Project Engineering states, "QA has asked for :zlarificazion
of subjec: specification (C-210), Section 13 for plant area ané ders
bacxfill. Section 13.4 for testing of materials refars to feztion

2.+ ané therefore, requiras the Bechtel Modified Proctor lensitv
Test for Compaction of cchesive backfill. Section 13.7 for cempac-
tion of the sarme materials refers to testing in accordance with ASTY
9-1557, Methoé D Proctor, without specific reference to BSechtel
Modification." Bechtel Ingineering responded to this question as
fellows: "This apparent conflict is clarified by Srecificaticn
C-208, Secction 9.1.a, direction to the testing subcontracter,
which calls for AST™ D 1357 test for these raterials and alsc
a.lows Bechtel Field (the contractor) to call fer the 3echtel
Mocdification of that tes:. Either method is thereicre acceptable
te project engineering.”

10. Telecon dazed October 7, 1977, from Bechtel QA tc 3echtel ?rcjiec:
Engineering questicns, "Is the intent of Paragraph 13.7 of Speci-
fication C-210 that the test be run to the 'Bechtel' madified
proct v test as is indicated in the FSAR Paragraph 2.5.4.5.3 and
in response to NCR 88." Engineering's response was ''ves."

Various interviews were held with Bechtel comstruction field engineers,

U. S. Testing personnel and Bechtel Ann Arbor Geotech and Project

Engineering personnel to ascertain their understanding of the compaction

requirements. Four predominant versions of the understood compactien
~sequirements were stated by various individuals within the Bechtel

organization. They are as follows:

B Specificacion C-210 required the contractor to perfors
compaction to the ASTM 1557, Methed D, however, the testing
requirements would be performed tc the less stringent "Sechtel
Modified Test Method."
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b. The required compaction and testing was a.wavs unders:oed
to be based on the "Bechtel Modified Tast Methnoc.”

g. The regquired corpaction and testing was a.wavs uncers:ocs to te
based on the standard ASTM 1557, Method I regquirezents.

- A tacit understanding hac been estadlisheil to use the Dez-:e.
Modified Method, but to exceed this recuirement by encugh
to also satisfy the requirement of ASTM 1337, Method L.

It is apparent from the above four distinctly éiffesent understandinszs
of the compaction reguirenents, that the apparent confusics vas nes
resc.ved. A member of the Bechtel QA staff in Ann Arber who had
previously been a QA Engineer at the Midland site saic zhat CA aud:its
of OC inspeccion criceria did not identify the adove inconsistencies.

This failure to accomplish activities affecting she qualisy of the plant
area fil) in accordance with procedures is consiZersd an item ¢f nonsem-
pliance with 10 CFR 50, Appendix B, Criteric- V as iden:ified in Asteniix A.
(326 /78-20-03; 330/78-20-03)

Review of Moisture Contrel Requirements for Planz frea 7ill

4 & wys
aglutTe

2 0

Specification C-210, Section 13.6 (Moisture Centrol retuires =
contrel of the plant area fill material to cenferm o Section |
The mcisture control requirement in Section 12.6.1 states, in part,
"Zone !, 1A and 2 material which require moisture ccatrel, shall
Se mecisture conditioned in the borrow areas,” ani that “vater

“content during compaction shall not be more than tws percentage peints
below optizum moisture content and shall not be =¢Te than twe percen-
tage points above optimum moisture content."

m "

Contrary to the above, 3echtel QA identified ia $D-20 dated July 22,
1977, that "the field does not take moisture 2onircl tests 3rier to
and during placement of the backfill, but rather rely on the meisture
results taken from the in-place soil density tes:zs.”

The following is a summary of the documentation tha: fecllowed the
idencification of the above deviation from specification C-210. ;

-jo-: letter BCBE-1333R (dated August 15, 1977) field zo project engineerirg
states, "it was found that densities meeting specification require-
ments could be attained, irrespective of the use cf moisture
tests,” and that "moisture tests were not usec to contrel backfill
moisture.” The field requested 'that project engineering agree to
acceptance of backfill materials installed in the jast, alomg with
the records thereof, irrespective of the use =f{ the moisture tests.”
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Letter BE3C-18359 (dated Septexber 30, 1977) responsed =2 the Iields
request in 3CBE-1533R. Engineering states, "It should e =nited
that it is ideal to controcl the moisture of bSackfill =material a:
the dorrow areas by cenditicning” and that "the procedure usel to
take moisture content tests after compactien vculd not have divect
impact on the quality of wvork.” Engineering then agreed wi:ih :te

‘field request that "backfill placcd prior 0 modification of testing

methods to be accepred as is.'

Telecon October 10, 1977, (Bechtel QA Site tc Bechtel Ingineering,
Ann Arber) indicatzed that, "'there are no meisture caguirements at
the time of density testing, only density reguirement. The =oistuTe
requirement is srior 2> corraction.”

Telecon October 13, 1977, (Bechtel Engineering tc 3Sechtel (A Site)
changed what wvas indicated in the telecon on Ccteber € 2857,
(Item 3 above). Engineering then stated, "The meoisiuTe reiuire-
ment (+ 2% eof optimum) is ﬁaﬂdatorv and must Se imslementel at

the time of placement and testing.” This is contrary 0 what was

stated on October 10, 1977.

Letter BCBE-1669R (dated November 18, 1877) once again is a
field request to Sechtel engineering reques:ting, "writtem ¢ -
fication of :“c 2% tolerance on backfill msisture content during
compaction.'
|
|

Letter BEBC-1998 (dated December 15, 1977) previcdes engineering's
response to BCBI-166%R requesting clarification of the zoisture
requirement. Engineering stated, "The moisture content of the soil
should be within 2% of opticum during placezent and cozaciiorn. :
However, this property of the soil is not necessarily a measuTe of
{ts adequacy after compaction.”

Letter 0=163]1 (dated December 21, 1977) closes 0A Actzicn Pequest
SD=-40 (dated July 22, 1977) which first idcuti‘icd the moisture
control deficiency.

Telecon (dated April 7, 1978) from Field Engineering and Ouality
Control to Project cngineering cnce again requests thez "to clarily
BEBC-1998" (December 15, 1977), Item 6 above. Two situations were
presented to engineering as follows: (a) The moisture sazdle

taken from the borrow area at the start of the shift is acceptable,
however, the moisture test taken in conmjunction with the densitv
test fails while compaction was attained; and (b) The soisture
sample taken from the bosrew area at the start of the shif: fails
and the nn:crinl is conditioned to meet mcisture content required,
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hovever, the moisture test later fails at the tize the passin

compacticn test is taken. Engineering responded, "the adsve we
situaticons are acceptab.e as is.” This response is ceatrary t¢
the direction previously given in telecon datec Cctober 13. 397

(see Iterm < above).
9. ° Letter CL’-269 (April 16, 1978) is a Bechtel Site QA rnqucs:

and "to previdc clear direction for the control of mvisture
conzent." OA recommends ""one possible solution would e t2
delete the resuirement td control the meoisture conten: ané relv
on the c::; czion recuiremen: only for completion 27 soils werx.”

10. Letter 3E3C-2286 (June 1, 1978) was Project Engineering's response
to GLR=249 (Itez 9 above). It states, "mecisture content is nst
necessarily a measure of a soil's adeguacy to act as & founda:s
or bazkfill caterial,” and that "soil with the spesifieé dans:
following cormpaction would not be re;cc:ai on :the 3asis tha:t &

o.
l

-
-

s

l'l“l

moisture zontent was not concrolled in * 2 borrow area.’

Base2 on the reviews of documentation, meisture contrcl had not been
implemented as the specification required. 1In addition, the =atter
had not been resclived for the period of time freom th issua-cc of o2
Action Recuest SD=-40 on July 22, 1977, until June, 197&, during which
time scils safecsv-related work continued.

Accoréding to the licensee, although moisture contrel was net strigsly
followed in accordance with specification requirements, final censizcy
tests were uses as a basis for acceptance of soil placerment.

As pciﬁtcé out to the licensee, moisture control is a reguireéd cent
point to assure attainment of percent compaction specified in speci?
cation C-210.

This failure to assure that cenditions adverse to quality are prompetly
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 investigation subz.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, - 1f the construction schedule recuires
that foundation excavation be left cpen during the winter, it is
recommended that excavation operations be performed such that at least

-
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3 1/2 feet 2f natural soil or similar cover rezain in place over the
final subgrade or coverlving the mud mat. is laver of protective
material is necessary 0 prevent the softening and disturbance of
subgrade scils due to fros: action.” The licensee indicated tha:
instructions for winter protecticn of foundatien excavations were crans-
mitted by sketch C-271.

The Dames anc Moore report also stated, "If filling and backfilling
operations are discontinued during periods of cold weather, it is
recormencdeé that all frozen scils be removed cr recompac:ed prier to
the resumpiicn of operations.”

After review of the apslicable sections of speciffication C-210 (i.e
Seczions 12.5.1, 12.10, 10.1 and ll) the inspector has cetermined zhat
the Bechtel specification 2id not provide specific instructions feor
remcval or reccmpaction of frozen/thawed scils upon resumption ¢f werk
after the winter pericd to preclude the effects of fros: ac:ion on zhe
compacted subgrade materials.

This failure to assure that regulatory cosmitments as specified in the
license application are translated intc specification, Zrawings or
instrucctiors is :considerec an itex of noncompliance wit: 1C CFR 50,
Appencix 3, Criterien I11. (329/78-20-03; 330/78-20-05) .

Review of Nonconfeormance Seports identified fcor Plant Area Fill

The fellowing examples of nonzonformance and audit reperts regastding
the plant area £1ill wvere reviewed relative to the cause o the nonzon~
formance and the engineering evaluatien and corrective action:

No. Noncenforming Ceadition Engineeriag Evaluaticn
(1) CPCe Failure to perform inspec- '"Use as is" based on
QF=-29 tion and testing of struc- sacmples taken from stock
(10/14/74) ctural bSackfill (sand) pile.

delivered to jobsite 29 of
30 day in Aug. and Sept.
74. Bechtel 0OC not
informed of deliveries.

-2) CPCo Moisture control out of Accepted in place material
QF=-52 tolerance of specifica- with low acisture.
(8/7/73) tion C=210, Section 13.6.
(3) CPCo Compaction test had been Failing tests vere cleared
QF-68 calculated using incor- bv subseguent passing
(10/17/75) rec: maximuz lab density. tests.

Tes: reccrdec as passing
was actually a failure.



(=) Bechtel Material placed did not Engineering states that
NCR 421 peet moisture require- this cacp avea {3 texp~
(5/5/76) ments. crary and would e removed.
This wvas re=cved basesd eon
note added to NCR 421 on
3/18/77.

Note: In the vicinity of this ramp a Geotech engineer deter-
mined the material te be "soft" and directed a test it to be
dug for investigation in September 1978 after the 3. C. Bldg.
set:lement was identified.

(% CPCo Lifr zhickness exceeded Material vas rencved anc
OF-120 maxizuz of 4" in areas TeconDuc ted.
(8/21/76) not accessible to roller
equipment. Insufficient
monitoring cf placing
¢rews. Laborer foreman
not familiar with re-

quiremen:s.
(6) C?Ce Inspection plan C-210-4, Correczec inszection plan
QF-130 Rev. 0, permics 12" life requirementcs.

(10/18/76) thickness fcr areas in-
accessitle to rollers
caused by "misinterpre-
tation of specification
requirements. Spec. per-
mitted 4" lift thickness.

(7 CPCo Failure to perforz inspec- tngineering accedted the
QF=147 tion and testing of struc- =material in place "use
. (2/2/77) tural backfill (sand) on a8 £5."
* 12/1/76, 12/16/76 and

1/11/77 (same as QF-29
dated 10/14/74) material
lacked gradatiocn test

requirements.
(&) CPCo Moisture contrel out-of- Engineering accepted
——- QF-172 tolerance and compaction materials.

(7/8/77) ¢riteria not met.
(%) CPCo Gradation requirements Engineering accepted

QF=174 for Zone | materials not caterials.
(7/15/77) nwet.
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(10

(an

(12

(13)

(14)

(13

(16)

CPCo
QF-199
(11/4/77)

CPCe
QF-203
(11/22/77)

CPCo
Audit
F=77-21
(5/77 &
6/717)

CPCo
Audict
F=77=32
(10/3/77)

Becntel
NCR 686
(2/3/7%)

Bechtel
NCR 698
(2/9/77)

Bechtel
NCR 10C5
(10/26/77)

Moisture content not met;
compaction requirements
for cohesive and cohesion~-

less soil not met. Mater-
ials had been accepted
using incorrect testing
data.

Gradation regquirement not
met vet materials accepted.

Mcisture soatent reguire-
nents not met; test fre-
quency net e,

Compacticn reguirement for
both ¢cohesive and cohesion-
less materials not met;
meisture requirements not
met; tests had been accept-
ed vet failed requirerments.

Same deficiency as NCR 698.

Structural backfill (sand)
vas delivered without
acceptance tests on Oct.
26, 29, Yov. 12, 1976 and
Jan. 11, 12, 1977.

Moisture content require-
gents not met.

Issued Bechte. NZF's Ne.
1004 and 100%; Ne. 1304
still open; No. 1203

"

"accepted as is.

Engineering "accerted
2s is.”

-~ San
¢ o8 usere

Sechtel

foreman girec:ing soils

work ¢f reguirements.

Project Engineering to
justify cthe materials
these failing tests
represent. XNCR 0F-1%3
still open.

Accepted, "use as is."

Engineering accepted
"use as is."

"Accepted as is'" based cn
density test only.

Based on a review of the above nouconformance and audit reports correc-
«pdve action regarding nonconformances related to plant fill was insufli-
cient or inadequate as evidenced by the repeated deviations frem speci-
fication requirements.

This failure to assure that the cause of conditions adverse *0 quality
are identified and that adequate corrective action be taken to preclude
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tvpe assumed in the settlezent calculaticns and therefore the values in
the: FSAR figure appear to represent the settilements estizatec fcr the
as-constructed spread footing foundatien.

4. During a review of the settlement calculations, it was observed
that the compression index (C ) for the compacted fill between
‘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 compressidility parameters
used in the settlement calculation are presented in Table 2.5~1¢,
This table indicates that for the plant fill elevaticas 633 ce
634, the compression index used was 0.003. Contrarv te the FSAS
value, 0.00] was used in the sestlement calculaticns revieved.
This value is directly used to determine the estimated ultirmacte
sectlement of scructure supperted by plant fill material.

Based on the above exarples, Teasures did not assure that ssecific
design dases, included in design documents, were translated int: the
license application resulting in inconsistencies betweer design locu-
men:s and the FSAR. This is considered an item of noncompliance wish
10 ZFR 50, Appendix B, Criterion III as identilied in Appendix A.
(329/78-20-07; 330/78-20-07)

Discussions with CPCc perscnnel responsible for the technical review
and format indicated that a comparison between the design docusents
ané FSAR had not been performed. Likewise, Bechtel perscnnel indi-
cated that a detailed comparison for the technical accuracy of iesign
documents to the FS-: statements had not been performed; instead
reliance was placed on the originator's input.

According to the Civil Engineering Group Supervisor, a =at founlation
was considered for the DGB only during the conceptual stage. All
dravings generated show & spread footing foundation., The superviser
stated that the Geotech engineer apparently based his calculaticns on
the conceptual stage information. He wvent on to say that an indivicual
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 Foctings

...
During the investigation, it was disclosed that the Administration
Building at the Midland Site had experienced excessive settlement of
the foundation footings. Although the Administration Building is a
non-sa‘etv-related structure, -it is supported by plant area fill

otal

material compacted and tesred to the same requirements as rmateria.

.




supporting safety-related structures and therefcre pertinent to the
current settlements being experienced by the Diesel Cenerater 3uilcding.
The following are the events relating to the set:lerment of the Admini-
stracion Building footings.

During the end of August, 1977, a Bechtel field engineer observed a gap
between a slad and the grade beam of the Adminiscration Building. On
August 23, 1977, a survey wvas taken of the settlement. The results
indicated that the foctings supporting the grace bean had experiencel
settlement ranging fro= 1.32" (north side) to 3.48" (south side).

This settlement tock place between July 1977, and the end of iugus:

-

1977. The footings were suppcrtesd bv "randorm £4i11" (Zone 2 material’.
The concrete footings on the orcer of 7' 6" 2v 7' 6" by 1" 3" ceep
vere removed along with the grade beam. The randor fill material wvas
also removed. According to U. S. Testing perscanel, it was observed
during excavation of the fill material that there were voids of 1/&"
to 2" or 3" wiczhin the fill and these wvere associated with large lumps
¢f unbroken clav measuring up to J feet in dlacmeter.

The Civil Field Engineer assigned respensibilicy for plant f£ill work
said that, alchough he was no scils expert, it was his opinien that the
problem was caused by the presence of pockets of water due to drainage
from the stear tunnel. The lLead Civil Field Engineer alsc indicatecd

a drainage probler caused the Adzinistraticn Building foctings settle-
ment. They wvere, however, unclear as to how the water pockets wvere
formed, i.e. whether thev wvere formed as the fill was being placed or
how they ~ould devealop afier the fill was cozpacted.

The excavated fill was replaced with concrete and the design of
individual footings was changed to a continudus spread footing
design for support of the building.

As a result of the settliezent of the Administration Building footings

¢ total of seven borings were taken of which five vere in the Admini-
stration Building area, one in the Evaporator BSuilding area and one
south of the Diesel Generator Building. In the Adeministration Building
area the foundation material was found to be "soft"” with "spongy char-
acteristics.” The two other borings did not indicate unusual material
properties in that the blow counts were reascnable. These borings wvere

—saken in September 1977.

The licensee indicated that reports from Bechtel concluded that the
primary cause of the settlement in the Administration Building area
vas insufficient compaction of the fill. 3echtel also concluded tha:
"deviations from specific compaction requirements was the result cof



repeated erroneous selection of compaction standard,” i.e. the incarrect
cptizuz poisture-density curve was used for the soil raterial being
cozpacted. In effect, the moisture-density curve was erronedus.y assu=ed
t> represent the soil bdeing used and therefore soil was compacted :o liss
than maximum densicty.

Beclitel personnel, including the Civil Group Supervisor, Project
Engineering, the Field Project Engineer, the Lead Civil Field Fagineer,
anéd the Chief Civil QC Inspector, all stated that the Af=inistraticn
Building footing settlement was regarded as a localized srchle~. The
question as to the adecuacy of the entire plant area “ill ¢id rot arise
even though the felloving similarities existed betwveen the Aldrmimiscrazian

82ilding area and rest ¢f plant fill; (a) same soil specificatior acolies.

(2) sare material (random fill) was used and (3) saze consrol procesures
and selection of laboratory compaction stacdardés was used. The Diesel
Gererator Suilding area required even more fill than other safety-relaze?
siructures since ics Sase is located at a higher elevation than the
ethers.

Seview of Interface Between Diesel GCenerator Building Foundation aad
E_.ectrical Duct Banks

A review of the design interface between the electrical anéd civil sezsicns

¢f the Becatel organizacion vas performed to detercine whether the
design accounted f{or the interaction of the electrical duct banks and
spreac footings on the differential settlezent of the northside of the
DGE. It was determined that the electrical and civil groups made
a:commodations in the design to permit settlement c¢f the spread fcotings
~arcund the electrical duct “anks by including a styrofcar "bond breaker"”
around the duct banks. Both electrical ané civil groups revieved ané
azrroved electrical Drawing E-502 which includes the azpropriate detail.

HEovever, Bechtel Drawing C-45 which identifies Class I fill material
areas perrits the use of lone 2 (random fill) vhich includes "anv
raterial free of humus, organic or other deleterious raterial.” This,
in effect, does not preclude the use of concrete around the electrical
duct banks beneath the spread footings. Due to the éifficuley in cor-
pacting, Bechtel elected to replace the soil material with concrete.

Letter from project engineering to field conmstruction, dated Decerber 27,

1974, states, "lean concrete backfill is considered acceptadle for
~t#placement of Zone | and 2." The instruction is consilered inacdequate,
in tha:, the concrete placed around the duct banks res:ricted the
settlement on the north side of the DGB where electrical duct bdanks
enter through the footing. This contributed to the excessive differ-
ential settlement ir the Nori¥=South direction acrcss the building.



This failure to prescribe adequate instructions for activities affecting
the quality of safety-related structures is considered an iter :I aoncer-
pliance «ith 10 CFR 50, Appendix B, Critericn V as identified in Azcendix
A. (329/78-20-07; 330/78-20-07)

Review of Soils Placement and Inspection Activities for Plant Area 7:ill

A subcontractor, Canonie Construction Company, South Faven, Michigan,
performed the major portion of the earthwork at the Midland site.
Although Canonie was primarily engaged to construct the coecling sond
dike, they alsc performed most of the plant area fill work. Bechtel.
hovever, alsc zerformed plant fill werk prior to and after Cancnie lef:
the site in mid=Jczober 1977, The last Canonie daily QA/QC £ill
placezent report is dated October 16, 1977.

According to Canonie 0QA/QC records the first fill in the DG3 area vas
placed in late October and early November 1973. No further £11l was
placed in the area until July 1976. After that tire, fill work in the
area was interspersed with soils work in other areas.

While it would be difficult to identify the soil work perforzmed by
Bechtel versus that performed by Canonie, records reviewed indicated
that most of the BSech:el work was done during the latter part cf 1§7¢
and coatinued through 1977 and 1978. Althcough rost of the Bechtel werx
related to placing sand around piping and ducts after they were laid
and placing sané adjacent to walls, some motorized work compacting clav
fill was also done by Bechtel.

Regarding the plant fill work perforzed by Bechtel, CPCo Audit Repert
No. F=77-2] daced June 10, 1977, identified a number cf 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
soils work should be instructed as to the correct test freguency
requirements."” Interviews with two such Bechtel foremen confirmed the
fact that they were directing soil operations. They indicated they
received their instruction regarding lift thicknesses and testing
requirements verbally from field enmgineering through a general foremar.

Bechtel design criteria C-501 (Page 8) and PSAR Amendment Yo. 3 (Dames
..and Moore Report, Page 16) states that, "Filling operations shoulé be
performed under the continuous rechnical supervision of a qualified
soils engineer who would perform in-place density tests in the corpacted
£411 to verify that all materials are placed and compacted in accordance

with the recormended criteria.”
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Based on the adove, the scils activities were not accomplished under the
continuous technical supervision in accordance with Bechtel desizn cri-
teria. This failure to provide a qualified scils exgineer tc perfcrr
tecanical supervision for activities affecting quality as required v
spezifications and the PSAR is considered an itex of noncompliance with
10 CFR 50, Appendix B, Criterion V. (329/7¢-20-CE8; 330/78-20-08)

The foremen indicated that Bechtel Field Engineers and QU inspecteors were
rarelv in the areas where soils activities were going on. The icremen
decided when and vhere tests were taken. The locations of tests were
aprroximated by pacing or visually estimating distances from cclumns

or duilding walls. Lift thicknesses were cetermined visually, usually
withcut the use of grade stakes.

g=pany based on

Scils testing services are provided by U. §. Testing C
S. Testing tech~
-

the requirements of Specification C-208. The two
nicians who said they performed an estimated 307 he scil testing
during the yvears 1975-77 indicated that they rarely sav a Eechtel field
engineer or QC inspec:or in the areas wvhere plant Il activities were
going on. One technician said he could recall only one occasicn when

a2 QC inspector was present when he took an in-place density test. The
cther technician esticated he had contact with a OC insgector in the
£ieid about once a month. A Bechtel OC inspec:icr, however, was assigned
te the testing laboratory on a full-time basis. i

- o
“< e
o

U.§. Testing personnel stated that erroneous test locaticns were a
chroniz probler 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 wasn't there. Sometizes, however, a foreman
vas not familiar with the area in which he was working and the locatienm
vas not provided until sometime after the test. It becaze necessaTv on
occasion to withhold test results as a means of getting the test location.
Test eleva:ions were approximacted sequentially. u

The technicians further advised that rarely did a Bechtel OC Inspector

regquest a test. Normally, labor foremen requested thez. 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 cocmunicated to the foreman directing the work. Test ;

failures were also reported by telephonme to QC or Field Engineering. A
_yeekly report of test was provided to Bechtel OC and Field Engineering

who reviewed any test failures and resolved the=m.

U. §. Testing personnel advised that they were requested to take tests
of clay fill while it was raiming and in order tc do so, plastic was
heléd over them to protect their equipment while the test was cade.
Even though i: was raining, the fill placement werk was not stopped on
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come occasions. A Bechtel foreman confirmed that densicty tests were en
occasion taken while it was raining. While this is not conirar. 22 the
specification instructions, it is contrary to standard practicze.

U. S. Testing personnel indicated that when moisture was adied, the
procecure ¢id not include blending the material which resulted in

mushy seams. It is commonly accepted good parctice to disc the f:i.:
after spraving it with water to add needed moisture. A Sechtel focre-ar
stated that if moisture was needed thev compacted 6" then sprincles it
and thern added another 6".

The field engineer whe was assigned responsidilicy for plant fill waork
stated he cid nc: spend full time on soils work since he a.sc :aé
responsibilicy for two structures, the steas tunnel ani generval vars
work. He said he tried to get out to the area vhere £il. wvork was
being done once a da.. Some tizes he did and scmeiizes he 2ié nes.

He indizated it was his iopressicn that the QOC Inspecsor responsitle
for the scils work on the day shiftc visized those work arcess onze oF
twice & week. He confirmed that only oral iastructions were fursnished
to the foremer whom he felt were conscienticus. The m:wain srobles he
experienced with the foreman was maintaining proper lift ciickness.

The QOC inspector vho vas primarily respensitle for the plaxt fill verk
is no longer emplcyved by Bechtel. The OC inspector whe was responsitle

for the plant f1il]l work on the night shift scated that he :rie: te devote

about one hour a night to the plant f£ill activities. Fe indicated that
during 1974=1977 there was nuch emphasis being placed en cadwelding and
rebar work ané it was necessary to spenc the majority of his time on

those activities. He maintained that he dié have fairly frequent contacts

with the technicians whe performed the in-place density tests, parctic-
ularly vhen test failures occurred. PHe indicated it was his ispression
that the labor foremen were directing fill placement aceguately.

Review of Inspection Procedures

The following procedures which are relative to backfill operations
at Midland Units | and 2 between August 1974 tlircugh Decermier .977
were reviewed.

a. Bechtel Master Project QC Instruction for Compacted Backfill -
C-1.02 was issued for construction October 18, 1976, and it is

==""  presently the current instruction which is used by 3Sechtel QC

(vhen Bechtel is the inspection agency, providing first level
inspections during backfill operations). Further, this instruc=
tion wvas used by Bechtel:QC when monitoring the activitcies of
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other inspection agencies (Canonie) when such agencies were
. performing the first level inspections of backfill cperaticns
during the time pericds of October 18, 1976, until June 28, 1577.

b. Bechtel Ouality Control Master Inspection plan for Plant Foundatien
Excavaticns and Cooling Pond Dikes (Plant Area Backfill and Ber—

. Backfill) = Procedure No. C-210-4 was the instructionm utilizeé v
Bechtel QC when monitoring the activities of other inspection
agencies that wvere providing the [irst level inspections of baeck-
£ill cperations (this instruction was utilized during time periods
prior o Jctober 18, 1976).

e, Bechtel Oualicy Control Master Inspection Plan for Structural
Backfill Placeszent - No. C=211-1 is an instruction utilized B
Bechtel QC when perforzing first level inspection of backiill
activicies prior to October 18, 1976.

Bechte! Procecure C-1.02, listed above, was written as a replacement
for bo:h Procedures C-210-4 and C-211-1. The inspection activities
which vere delineated in Procedures C-210-4 and C-211-] were comparecd
with those described in Procedure C-1.02. The followiag are some of
those activities which were compared:

Insseztion Code for--

Activicies /Task Descripticen C=210-4 C=211=-1! C-1.92
Backfill Material
(*) 1. Free of brush, roots, sod, 1 §(\)

snov, ice or frozen soil.

v o ¥ Material moisture conditioned S b s(V)
to required moisture content. f .

3. Structural backfill used 1
with 3" of plant structure,
shall be cohesicnless and
free-draining.

(*) &, Material not placed upon I S(V)
frozen surface.

in
-

Foundation approved prior to H H R/E
backfill placement,

6. Prior to start of work, area 1)
free of debris, trash and

unsuitable material.

‘27-
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Compaction Reguirements

1. Cohesionless material com= ) S (V)
pacted not less thaa 507
relative density.

()" 2. Cohesive material compacted W s S(V)
to not less than 957 max.
densicy.

(*) 2. Zones |, 1A, 2 and 3 =aterial W 1 §(W

in uncompacted lifts not ex-
ceeding 12"; areas ac:t access-
ible to roller equissent the
saterial placed in unccmpacted
lifts no exceeding -".

Material Testing

1. Verify testing and test resclcts
are as per engineering requirements.

a. Materials s S S(©)
b. Moisture S S s(V)
¢ Compaction S s s(\V)

2. Revievw lab tes: repcrt verifving:

a. Proper test method. R R R
b. Proper test freguency. R R i
€ Technical adequacy. R . R R
- Inspection point
- Hold point
Witness point .

Surveillance (V) = visual
Review records

WM E K
'

.-§Sbsc activities identified by an (*) asterisk indicate inspection require~
ments which have been relaxeé from the original procedural requiremen:s.
It is considered that the relaxation of actions relating to the cenfir-
tion that soils placement activities were conducted according te
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specifications contributed to inadequate compaction of foundatisn and 113
material and the increase incidence of deviations from specifizatzions
regarding lift thickness, ocisture control and frequency of testiing.

This failure to provide adequate inspection of activities affecting qualicsy
is consicdered an item of noncompliance with 10 CFR 50, Appendix 8, Criterior
X. .(392/78-20-09; 330/78-20-09)

Exi: Meezings

Ma=hers of the NRC staff cet wizh Consumers Power Company and 3echtel
Corporation at the NRC Regien IIT cifice on February 23, 1979 to present
the scope, purpose, and rreliminary findings of the investigaticn. That
meezing was subsequen:tly followec by a second meeting held on Mawveh 2,
1379, during which Consumers “ower Company responded to the preliminary
investization findings. The documents used during these meetings were
crans=izced zo Consumers Power Company by NRC letter dated March 1%, 1979,

- 28 -
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Docket No. 50-330 | | I e
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Consumers Power Compan P /s,f- ne v J U
ATTN: Mr. Stephen H. How e ,(y(b ¥ ¢ 4
Vice President T‘ < ﬁ'(> LS &'1) ')
1945 West Parnall Road ” 7 \‘ﬂ. : .V
Jackson, MI 49201 Cor® 2 v
| gt
Gentlemen: C’ .
4{‘.
This refers to the inspection conducted by Mr. E. J. Gallagher of N,
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, tre 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. 1If 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 con-
sidered proprie.ary, 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 - WY

We will gladly discuss any questions you have concerning this
{nspection.

Sincerely,

R. F. Bef{shman, Chief
Reactor Construction and
Engineer.._g Support Branch

Eoclosure: IE Inspe-tion
Reports No. 50-329/78-12
and No. 50-330/76-12
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Reproduction Unit KRC 20b
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U.S. NUCLEAR REGULATORY CoMM1SS1ONn
OFFICE OF INSPECTION AND ENFORCEMENT

F SION 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, Ml

Inspection Conducted: October 24-27, 1978

R it sas vl whilzs

Inspector: 7 E. J. Gaflagher

SE { ‘éf"”f-v—’(_—- i l! , (_7"
Approved By: R. L. Spéssard, Chief L & WF,
Engineering Support Section 1

Inspection Summary

Inspection on October 24-27, 1978 (Report No. 50-329/78-12; 50-330/78-12)
Areas Insgeq£sg 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 noncorpliance or deviations were identified.
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Fersons Contacted

Principal Licensee Employees (Consumers Power Company)

*T.
*).
*D.
SR.
*B.
*R.
*G.
*D.

C. Cooke, Project Superintendent
L. Corley, Station Head IE and TV
E. 'oin, C.vil Supervisor, QAE

M. Y“heeler, Civil Engineer

H. Peck, Construction Supervisor
Bauman, Project Engineer

S. Keeley, Project Manager

B. Miller, Site Manager

Bechtel Associates Professional Corporation

*L.
*R.
L
*P.
*A.

J.

A.
S.
J.
N.
B.
P.
T.

A. Dreisbach, PQAE

L. Castleberry, Project Engineer
L. Barclay, PFQCE

A. Martinez, Project Manager
Boos, Project Field Engineer
Betts, Field Engineer

Marshall, Geotechnical Engineer
Blue, Geotechnical Engineer
Wazeck, Geotechnical Engineer
Swanberg, Chief Engineers Staff
McConnel, Civil Design Group

K. Chen, Civil Design Group
Lieb, Quality Control Engineer

U.S. Testing Laboratory

J. Speltz, Lab Supervisor

NRC Resident Inspector

*R.

Cook, Inspector < nea umluug

*Denotes those present at exit meeting.

Functional or Program Areas Inspected

1.

Followup of Reportable Occurrence (10 CFR 50.55(e)) - Settlement of
Diesel Cenerator Foundations and Building

In accordance with the requirements of 10 CFR 50.55(e), Consumers
Power Company notified the NRC Region IIl1 office of « reportable
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occurrence relative to the settlement of the diesel generator
foundations and building.

a. Peficiency

The Bechtel Foundation Data Survey Prograw (spec. C-76) generated
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.

Due to the magnitude of the settlements observed, a soils boring
program was initiated.

b. Safety Implications

Large settlements can pose safety problems for the building.
These structures are mcnitored for settlement during construc-

O‘ﬁsf tion and operation as part of the foundation data survey program.
=» Unusual settlements of the structure would be detected before

the diesel generators would be rendered inoperable due to
resulting distortions.

€., 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
scructures, e.g., Class 1 tanks, transformer foundations
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 a tivities for future work relative to diesel
generator building foundations and other plant structures:

(1) Extend bench rark monitors for settlement study.

(2) 1Install inclinometers o
AP




(12)

(13)

Preload diesel generateor building and foundations; both
inside and around the building with 20 to 22 feet of sand
for approximately 5 to 7 months.

Build retaining wall to separate preload material froc
turbine building oo the north side.

Check calculation to see if turbine building can carry
effect of preload surcharge.

Monitor condensate lines under diesel generator building.
Monitor soil movement during preload.

Provide freeze protection around diesel generator area
during winter.

Monitor concrete cracks using stain gauges.

Monitor pore water pressure in soil.

Cut loose the four electrical ducl banks which run under
the building and project vertically becoming an integral
part of the structure.

Continue filling pond from elevation 622" to 627'.

Identify item effected by the structure, i.e. plant safety,
operations and layout.

Other Activities to be Planned

(1)

(2)

Possible core borings in cooling pond dike area to verify
integrity of dikes.

Continue visual inspection of dikes for movement.

Other Structures Being Monitored for Settlement

(1)
(2)
(3)
(4)
(5)
(6)
(7

Borated w-.ier storage tank foundations
C.W. intake structure
Emergency diesel fuel oil tank
Service water valve pits
Chlorination building
Radwaste building

oling towers




Review of Prelirinary Data Compiled through Scii Borings in Diese

Cenerator 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. 0, 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 matural soil in and around the diesel
generator building have been pertormed. 1In 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 compressive strength,
unconsolidated-yndrained triaxial compression tests, consolidatiorn

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:

a. Unconfined ~ompressive strength tests range froo }92 PSF
(boring DG 2, sample 5) to 5230 PSF (boring DG wit e
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 1% and ac wuch as 100
blows per foot in some areas.

e, Dutch cone probes to determine bearing capacities indicate
less than 5 kips per square foot (KSF) in probe Nes. 1, 2,

ﬁi_g;_lg;__ﬁ—liﬁ-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 O to 4.5 TSF.



The final evaluation of the scils borings in the diesel generator
area is expected to be presented to Consumers Power Corpany during

the week of Noveomber 6, 1978. This informatiea-is—plagped Lo be
presented to the NRC some fime.thergafier.

Review of FSAR Commitments Versus Site Implementing Procedures

The inspector found the following discrepancies.hatuwesn conzitoents

SAR and the rewamuunmmnns
specifica

FSAR Table 2.5-14 (Summary of Foundations Supporting Seismic
Category I and Il Structures) identifies the supperting scil
material under the diesel generator building as being, "con-
trolled compacted cohesjyve sgils." 1In addition, FSAR Table
2.5-9 (Minimum Compaction Criteria) identifies soil tvpe 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-117 Ré6
identify the material in this area as "gone 2', material. Zone
2 material is identified 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 concrete. A review of the records
indicate sands have been used between elevations 594' to 608',
areas of elevation 611' to 613' and areas hetween 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.

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 equipwent. This requirement
of 4 passes was not an inposed criteria in Bechtel specifi-
cation C-210 R6 nor was it an inspection requirement of Bechtel
Quality Control Instruction for Backfill, C-1.02. 1In 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 coumented
that at times more than 4 passes were required in order to
attain the minimum compaction.



a.

FSAR Section 3.5.5.5 states, that "settlezents of shailow spread
footings founded on compacted fill are esticated tc be on the
order of 1/2 inch or less." The site survey prograc has idern-
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.

FSAR Figure 2.5-47 indicates the foundation of the diesel
generator building is at elevation 634'; however, design
drawing C-1001(Q) RS 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.

Review of Specifications for Site Soils Activities

The inspector reviewed the following procedures and specifications
for installation and testing of site scil materials:

b.

Bechtel Specification C-210, Kevision 6, dated April 25, 1978,
Sections 12 and 13, Plant Area Backfill Requirements.

Bechtel Specification C-211, Revision 4, dated September 21,
1977, Structural Backfill.

Bechtel QC Instruction for Compacted 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

bijg compacted taTnot_less than 957
maximum density, as.determined by ASTM D-1557, Method D which requires
an effective compactive effort of 56,000 ft-lbs of energy per cubic
foot of soil. However, Section 13.4 (fTesting) of the specification
réquires testing of materials placed in the plant area to be per-
formed in accordance with tests listed in Sectionm 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 Modified Proctor Density). To date, the
Bechtel modified proctor density for determining 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) references the




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 corpaction would
be less using the Bechtel modified proctor than using the standard
AST™ D-1557, Method D. This is due to the fact that the corpactive
energy exerted using the Bechtel modified method is less than that
using the standard ASTM method (i.e., 20,uv00 ft-1lbs versus 56,000
ft-1bs 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 bac¥fill study, as documented in a report dated
March 15, 1969. On page 1€ of this report the compaction criteria
for support of structures is recommended to be 100% of the maximum
density using a compactive effort of 20,000 ft-ibs (similar to
Bechtel Modified Proctor Density). However, this 100% of maximum
dersity using 20,000 ft-1bs of compactive effort corresponds to
95% compaction using the standard ASTM 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 optimur moisture
content in pearly 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 optimuz 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 + 27 range for moisture control can
significantly effect the in-place density of the material used.

Review of NRC Question No. 362.2 on FSAR Sectiom 2.5.4.5.1

This question concerns whether a natural sand laver near elevation
600', as identified in FSAR Figure 2.5-21, had been removed during
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.



An internal Consumers Power Company memorandum from E. E. Peck to
J. L. Corley indicates that a review of records had not vielded
any verification that the sands were removed or that tests were
performed to confirm the in-place density of the natural eands.
The current boring program will alsc be used as a date base for
confirming the in-place condition of the natural sand laver iden-
tified in FSAR Section 2.5.4.5.1. The licensee inforwed the
inspector that the results of this survey will provide the basis
for their answer to NRC Question No. 362.2.

Cracks in Concrete Structural Wall and Footing in the Diesel

Generator Building

The inspector observed the gtructural concrete crack.that hac

developed in the e 1 d footing of the diesel

gene{3Eg5_huIIzZ;EEFLE::Lt::?f—giil;:S;;;ed by representatives
of Bechtel Geotech and Consumers Power Company.

As of September 22, 1978, the settlement along the east side of t 2
building, as measured by the survey data program, ranges from 0.55"
to 2.48", a d;é{:;ggElll_E£££lSESD&-QL_1~33 inches. The crack is
expected to hdVe been induced due to flexure caused by the differ-
ential settlement. Discussicns 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 toc 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 3.5.6.2.

Observation of Scil 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 inm a standard mold in 5 layers with
a 10 pound weight dropping 18 inches, 56 times in each laver.
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.



b. Field Test AST™ D-1556-64, Density of Scils In-place by Sand
Cone Method, which determines the in-place field dry density
for the soil which is compared to the maximum lab density
determined as described above in paragraph (a) (proctor
density), to yield the X compaction.

The above tests were observed to be performed in accordance with the
applicable test standards.

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 uorth-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 bavs. Bechtel
design staff personn-l indicated that the condensate lines and duc®™
banks have influenced the differential settlement in local areas

of the structure.

Of significance is that the original ground water level pricer 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 compacte.?

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, 19/8.
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

- 10 -



Novexzber 6, 1978 and are to be presented to the NRC staff shortly there-
after. The deficiency reported in the 50.55(e) report will be reviewed
aftur the proposed resolution to the settlement of the plant structures
has been established. Additionally, this matter has been referred to
1E Beadquarters for evaluation.
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UNITED STATES o
NUCLEAR REGULATORY COMMISSION

REGION 1
799 ROOSEVELT ROAD
OLEN ELLYN, ILLINGIS §0137

November 1, 1978

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

MEMOBANDUM FOR: H. D. Thormburg, Director, RCI, IE

FROM: James G. Keppler, Director, RIIT
MocAnD I1PrD2 CrrassivF <o EPEA)T OF
, D e VT R A i

T TSESELCRMERATOR BULLDING FOUNDATIONS (A/1 F3043781)

An inspection was conducted at the Midland site on October 24~27, 1978
to review this matter, and the results will be documented in Inspaction
Report No. 50-329/78-12; 50-330/78-12. The following summarizes

the pertinent inspection findings:

1.

2.

basks umder 2, 50rice of the

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 condu‘lt+

.J:% 3 =% Comp2eTion
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20 feet by filling the cooling water pond, and the design and

construction sequence of the generator pedestals and spread

footing foundations for the building.

The FSAR 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 01l Tank foundation, Radwaste Building

and other structures. However, the supporting soil actually

used for these structures was random £f111 material (Zome 2),

wvhich is defiped as any material free of humus, organic or other
deletericus material. The material included sand, ;un,,ggk N
and lean concrete. "
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H. D. Thornburg -2 = November 1, 1978

3. The applicalle specifications, procedures and drawings contained
conflicting requirements, were at variance with FSAR requirements
and/or did not implement recommendstions of the A-E's consultant
(Dames & Moore) in such areas as: percent compaction requirements,
11ft 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 alomg with that
of the Diesel Generator Building. The A-E categorizes the
settlement of these structures as not as severe as that of the
Diesel Generator Building at this time.

S. The A-E has contracted Goldberg, Zoino, Dunnicliff & Associlates
(Consultant in Geotechnical Engineering) to perform laberatory
tests on soil samples obtained during the scils boring program
including a series of soils classification tests apd determination
of engineering soils properties.

6. The final results of the A-E's investigative soils test program
and the A-E's recommended alternatives and actioms 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 om this matter to the
NRC approximately one week after the meeting with their A-E.

In our view, this deficiency has the potential for affecting the design
adequacy of several safety related structures at the Midland site. As
such, we believe that the responsibility for evaluation and resolution of
this prcblem 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
MC 1530 and, therefore, recommend that this matter be forwarded to NRR
for Board notification.

1f you have questions o. couments, please comtact us.

ey e -

Director
Enclosure: ;
Letter from CPC
ded 9/29/78

cc w/encl:
J. G. Davis
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July 9, 1979
Howe 199-T79

US Nuclear Regulatory Commission
Att Mr Hareld R Denton

Office of Nuclear Reactor Regulation
Washington, DC 20555

UTHT Ay Ope T
MIDLATD PRCJECT -

DOCKET NO 50-329 AND 50-330 -
RESPONSE TO 10 CFR 50.54 REQUEST ON FLANT FILL -
FILE 0485.16 SERIAL 7260

Enclosed are ten (10) copies of Revision 2 to Consumers Power Company's
respense of April 24, 1979 to your 10 CFR 50.54(f) request regarding
plant fill dated March 21, 1979.

Revisicn 2 includes the final response to Questions 17 and 20 (previously
identified as interim responses). Revision 2 alsoc introduces the plan to

use a permanent dewatering system in lieu of the chemical grouting of sands

to eliminate the potential for liquefaction; the response to Question 12

has been updated to reflect this change. A "Summary of Revisions to the

10 CFR 50.54(f) Responses" page identifies all changes included in Fevision 2.

Consumers Power Company

Dated July 9, 1979 b
Stephen(X Howell, Senior Vice President

Sworn and subscribed to before me on this 9th day of July 1979.

ABat, I

Wovary Puffic, Jackson County, Michigan

My commission expires September 21, LQ%w
8 1
\

CC JGKeppler (w/L att)
NRC, Region III
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SUMMARY OF REVISIONS
TO THE

10 CFR 50.54(f) RESPONSE
PREPARED ON .
JULY 9, 1979

The following rexisions have been incorporated into the
responses previously submitted on April 24, 1979, and July
9, 1979:

s Cover sheet: Added date of revision.

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.

S. 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 12-1l: Added, for information, a
copy of FSAR Figure 2.5-47, Revision 18.

y 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) Ncte: 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.

Revision 2
7/79



«. 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:
) Preface
a5 Completion Status of Each Response

3. Responses to the 22 Questions

Report Date: April 24,

1979

Revision 1l: May 31, 1979
Revision 2: July 9, 1979



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 gquestion-
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
£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 additional activities are required to
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
continues. Based on further review, several earlier responses

Revision 2
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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
remedial measure for 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 ~methods.

Revision 2
7/79




COMPLETION STATUS

Date to
Complete
Response Question

Question Status = (If Applicable)

1 Complete

2 Complete

3 Complete

B Interim August 1979

5 Complete

6 Complete

7 Complete

8 Complete

9 Complete

10 Complete

11 Complete

12 Complete

13 Complete

14 Interim August 1979

15 Interim December 1979
August 1979

16 Complete

17 Complete

18 Complete

19 Complete

20 Complete

21 Complete

22 Complete

Actions and/or Remarks

Corrective actions are
currently in process.

Provide acceptance criteria.
Revise response pursuant to

grouting of sands. | 2

Complete response
submitted in Revision 1l.

Provide analysis and
evaluation.

Provide evaluation.

Revise response pursuant to
grouting of sands..

[ ]

Complete response submitted
in Revision 2. | ©

Complete response submitted
in Revision 2. !2

Revision 2
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Question 12

Document the condition of soils under all safety-related
structures and utilities founuded on plant area £ill or
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.

Rosgonse

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-
1l shows the boring locations. These borings were made from
July 1978 to April 1979. One additional beoring 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 puwer block area is planned
to eliminate the liquefaction potential of any sand backfill.
The dewatering system will lower the piezometric level from
the present elevation of approximately 627 feet to approx-
imately elevation 600 feet.

12-1 Revision 2
7/79




TABLE 12-1

SUMMARY OF SUPPORTING SOIL CONDITIONS AND PLANNED REMEDIAL MEASURES
FOR ALL SAFETY-RELATED STRUCTURES AND UTILITIES

a

Structures

A. Auxtlxnr*
Building )

1. Control

tower

. Unit 1}

electrical
penetration
area

. Unit 2

electrical
penetration
area

Railroad

L (e

B. Feedwater
Isolation
Valve Pits

1.

2.

Unit 1

Unit 2

Borings Performed

from 7-78
to 5-79

Supporting Soil Conditions

“".

AX-17,

AX'..

AX-1,

AX-5,

AX-4,

15

19

2,

11

3,

18

10

(adjacent)

(adjacent)

12

fedium dense fo very dense sand backfill over
dense glacial till with the exception of posasible
local void under concrete mud mat elevation 590°'
to 589' at boring AX-9.

Generally dense to very dense sand backfill with
occasional layors of lcose sand and soft clay. The
backfill is underlain by dense glacial till, Concrete
was also used as backfill. A layer of concrete

was encountered from elevations 583.5' to 580.1°'

at boring AX-7.

Medium dense to dense sand backfill with occasional
medium stiff clay layers over dense glaclal till,
with the exception of very loose to loose sand
backfill pockots encountered between elevations
596.5' to 600.5' at boring AX-19. Concrete was also
used as backfill,

Medium to very dense sand backfill over dense
glacial till. Concrete was also used as backfill.

Loose to dense sand and modium stiff to very stiff
clay backfill with occasional soft zones over

gcns. lacial till. Concrete was also used as
ackfill.

Loose to dense sand and medium stiff to very stiff
clay backfill with occasional soft zones over dense
glacial till. Concrete was also used as backfill.

A layer of concrete was encountered from elevations
585.2" to 575.5' at boring AX-4.

Planned Remedial Measures

Pressure grouting of void |2
below concrgte mud mat as
needed, )

Removal of unsuitable
material and replacement
by lean concrete to the
extent required to ensure
structural integrity

Corrective actions similar
to the Unit 1 penetration
room will be used.

Areal dewatering to
eliminate liquefaction
potential

Removal of unsuitable
material and replacement
by lean concrete.

Removal of unsuitable
material and replacement
by lean concrete.

Revision 2
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Table 12-1 (continued)

Structurces

c. Erergency
diesel
fuel oil
lines

d. Borated
water
lines

2. Electrical
Duct Banks!

a. Auxiliary
building
to the
service

watcr pump
structure

b. Auxiliary
building
to the
diesel
gcnerator
building

c. Diesel
Guencrator
building
to the
emergency
dicsel
fucl oil
tanks
and the
survice
water
valve
pits

d. Auxiliary
building
to the
borated
water
tanks

Borings Performed
from 7-78
to 5-79

Supporting Soil Conditions

DG-1 through 6
DF-4, 5, 6, 7
Q-2

SWL-1

SWL-8, 8A
T"p 10. 21

Q-3 through 7, 10,
11, 12

SWL-3,

Sw-4, 7, 9

AX-6, 9, 18
DG‘IQ. " 1‘.
13, 32, 28, 3,
29

cT-1,
DF"‘
DG-7,
Q-2

5, 6,
5, 7
27, 30

SWL- . ' .A
9, 10, 21

Medium dense to very dense sand and soft to very
stiff silty clay backfill over very dense sand

Ver
har

loose to medium dense sand and medium stiff to
@ilty clay backfill over very dense sand

Soft to very stiff lllt{ clay and medium dense to

very dense sand backfil

Medium to ver
and hard glac

and AX-18

Medium dense to very dense sand and medium stiff to
very stiff silty clay backfill over very dense sand

fa

over very dense sand

dense sand backfill over concrete
1 till based on borings KX-6, AX-9,

Very loose to medium dense sand and medium stiff
to hard silty clay backfill over very dense sand

Page 3

Planned Remedial measures

2 ne ant ated:

’ 7]} lcullos’ig SQcatl in
response to Question 13,
Section 5a and Note 2.

Revision 2
/79

| 2



Fagye 4

Table 12-1 (continued)

Borings Performed

from 7-78
Structures to 5-79 Supporting Soil Conditions Planned Remedial Measures
3. Service H‘i‘f 3. None anticipated.
Valve Pits Refer to Question 13,
Section 5c, and Note 3.
a. Unit 2 DG~-7 Stiff to very stiff silty clay and medium dense sand
pit backfill over hard glacgial till . 2
b. Unit 1 . DG-27 Stiff to very stiff gilty, sandy clay and medium
pit dense to dense sand backlill over dense sllty sand.
F. Retaining W-4, SW-13 Borings made adjacent to the struoture indicate that None antieipated
Wall Adja- supporting backfill below the foundation level
cent to consists of stiff to vory stiff clay. The backfill
Service is underlain by medium dense to very donse sand.
Watar Pump
Structure
G. Diesel DG-1 through 32 Very soft to very s&tiff clay with pockets and Surcharge for prceconsolidation
Generator layers of very looso to dense sand backfill over and arcal dewatering to eliminate
Building medium denso to vory dense sand. Concrote was also liquefaction potential of sand
and Asso- used as backfill. backfill
ciated
Utilities

NOTES :

{1) The auxiliary building is partially founded on glucial till and partially supported on plant fill materials,
as described in the above table. llowever, for sovoral arcas intended to be founded on glacial till,
construction activitics nccessitated local excavation of the glacial till material (e.g., construction
_lopes for lower elevation excavations). Lean concroto backfill was usod locally as cequired.

“his condition may occur bencath the foundation slabs adjacent to Arca A (as shown on FSAR Figure 2.5-47),
including Arcas B, C, D, G, I, J, K, and L (as shown in the same figure). (Reduced copy of FSAR Figure 2.5-47
15 attuached,)

(2) 1he elect‘ical duct banks are reinforced concrete elements onclosing PVC and rigid steel conduits thus
providing 'a void for the cables. The following information generated during construction is being used to
¢valuate the adequacy of the Seismic Category I electrical duct banks in the plant area fill:

(a) A censtruction inspection with a rigid foam rabbit prior to cablo pulling
(L) The cable pulling records

In addition, at least one conduit in each duct bank will have a continuity check made with a hard fiber
composition rabbit prior to cable pulling. Existing spare conduits will be maintained as long as fcasible
to al@ow future continuity checks. At present, ono spare exists for the elecctrical duct bank from the
auxiliary building to the service water pump structure and one from the dicsel gencrator building to the
¢nergency diesel fuel oil tanks. At present, only the electrical duct bank from the auxiliary building to
the service water structure has had cable pulled. However, the remaining conduits in that duct bank have
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 coumon.

Revision 2
/79
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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

Q;Lsnic_Ca:acn:z_Lrpiping founded in the plant area fill is
listed in Table 17-1. To evaluate the present condition of
this piping, a representative _ was selected for profiling

queducer pr ttlement gage, which is described
in the response to Question 19. A portion of the service
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 same proximity, only one was profiled. The borated

water lines are scheduled to be profiled by GEEIEZI‘means.
In additd the Seismic Category T piping, some 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 bending 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
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 or the stresses. Secondary stresses can be

17=1 Revision 2
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cyclic or noncyclic. The stresses caused by differential
settlement are of a noncyclic nature. This type of stress
has an i-~significant effece upon the strength and “the strain
capacity v. the pipe.

For example, for a buried pipe which is 100 feet long aad
10 inches in diameter, with a displacement of 12 irches at

the centar relative to the ends, the induced strain fsom
secondary bending is as follows:

= D
€o D
where:
6‘- bending strai.
D = diameter of Jipe = 10 inches
R = radius of curvature

R =13 (assuming a constant radius of curvature)

where:

L = length of pipelire (inches)
) displacement at Center (inches)
R

B E(lz) (100)J2 = 15,000 inches

therefora:

eb' 1c i = 3.3 x 10°% in/in

and the bending stress:

a“g
= (3.3 x 107%) (30 x 10%) = 10,000 psi

If the yield stress was 30,000 psi, the displacement would
have to ba 3 x 12 = 36 inches to approach yield stress.
Using the abcve example for a 36~-inch diameter buried pipe,
the displacement at the center of the pipe run would have tc
exceed 10 inchas to approach yield stress.

The above discussion shows the minimal effect that differecmtial
settlement will have on the pipe stress. For ductile steel
bried piping, it takes very large relative settlement to

cause yield stresses and even larger settlement to cause

17=2 Revision 2
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significant strains. Furthermore, the settlement stresses

are in the longitudinal direction, whereas the critical

Piping stresses 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 1'. : .

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 stresses due to seismic displacement are low
compared to tre code allowables. Table 17-2 indicates that
settlement stresses range from 14 to 27 ksi, which is well
within the code allowable of at least 45 ksi. Based on the
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
ccede, 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 B3l.l). 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.

17-3 Revision 2
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TABLE 17-1

SEISMIC CATEGORY

Design Condition

I PIPING

Secondary
Primary Allowable Struss
Stress v.*,, (SSE, Shear,
Pipe (we(3) + Pressurae) sh and Compression)

Line Profile (ksi) (ksi) (ksi)
Service water lines
26"/36"-0HBC-15 2.8(4) 15. 7.30
26"/36"-0HBC-16 Yes 2.8(4) 15. 7.30
26"/36"-0HBC-19 Yes 2.8(4) 15. 7.30
26"/36"-0HBC-20 2.8(4) 15. 7.30
26" -0HBC-53 2.8 15. 7.27
26"-0HBC-54 Yes 2.8 15.0 7.27
26"-0HBC-55 Yes 2.8 15.0 7.29
26"-0HBC-56 2.8 15.0 7.28
10™~-0HBC-27 Yes 1.8 15.0 7.23
10"-0HBC-28 1.8 15.0 7.23
8"-1HBC-81 Yes 1:7 15.0 7.22
8"-1HBC-82 3+3 15.0 7.22
8"-2HBC-81 33 15.0 7.22
8"-2HBC-82 Yes 32 15.0 7.22
8"-1HBC-310 57 15.0 7.22
8"-1HBC-311 Yes 1.7 15.0 7.22
8"-2HBC-310 1.7 15.0 7.22
8"-2HBC-311 1.77 15.0 7:33
Borated water lines
18*-HBC-1
18"~1HCB-2 Yes 5‘
18"-2HCB-1 Yes {5
18"-2HCB~2

Emergency diesel fuel lines

11/2"-1HBC-3
11/2"-1HBC-4
11/2"-2HBC-)
11/2%-2HBC~-4
2"-1HBC-497
2"-1HBC-498
2"-2HBC-497
2"-24BC~498

hllowable
Value
sall)
(ksi) Remarks
gz.s Parallel to 26"/36"-0HBC-16
2.5
22.5
22.5 Parallel to 26"/36"-0HBC~19
g;.: Parallel to 26"/0HBC-55
22.5
22.5 Parallel to 26"-0HBC-53
22.5
22.%5 Parallel to 10"-0HBC-27
22.5
22.5 Parallel to 8"-1HBC-81
22.5 Parallel to 8"-2HBC-82
22.5
22.5 Parallel to §"-1HBC-311
22.5
22.5
22.5
Parallel to 18"-1HCB-2
Parallel to 18"-2HCB-1

Equation 10, ASME Section III, Division 1, Subsection NC

Equation 8, ASME Section III, Division 1, Subsection NC

Because the lines are continuously supported, the stresses from dead weight are low.

For the 26-inch diameter portion only.

Profiled by optical

The assumed value is egual to 1 ksi.

Revision 2
/79
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TABLE 17-2

SETTLEMENT STRESSES OF PROFILED SYSTEMS

Seismic Location
Category Shown in
Line 1 Figure
Service water lines
26"/36"-0HBC~16 Yes 17-1
26"/36"-0HBC~19 Yes 17-1
26"~0HBC-54 Yes 17-1 & 19-1
26"~0HBC-55 Yes 17-1 & 191
10*-0HBC~27 Yes
8"-1HBC-81 Yes 19-1
8"-1HBC-82 Yes 19-1
8"-1HBC-311 Yes 19~1
26"-1JBD-2 No 19-1
26"-2J8BD~1 No 19-1
Condensate water line
20"~1HCD-169 No 17-1 & 19-1

Profile
shown in Stressil)
Figure (ksi)
17-2 10-0
17-2 27.0
17-2 & 19-1 22.0
17-2 & 19-1 27.0
1.9
1.“ 170,
19-1 11.5
19-1 24.1
19-1 23.0
19-1 16.1
17-2 & 19-1 22.0

Code
Allowable(2)

(ksi)

52.5
52.5
52.5
s'.

4.

45.0
45.0
45.0
47.1
47.1

47.7

(1)
(2)

Analytical values generated from settlement gage data.

Rounding in excess

in several zones. These zones will be subjected to further investigation.
Equation 10a, ASME Section III, Divieion 1, Subsection NC

of *he accuracy of the gage was necessary

Revisgion 2
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Question 20

Provide assurancc that the stress levels of all components
le.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 lamits. 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.

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 locads. 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.

' Pield inspection, drawing review, and stress analysis of the
Seismic Category 1 service water piping, borated water
piping, 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

20-1 Revision 2
7’79




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 adjustments can be made to the
permanent supports if required. 1In 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
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. Thes=2 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.

20-2 Revision 2

7/79



, Consumers
3 Povier A -
v Stephen H. Howell
Vice Presidenc

Company

Geners! Offices: 1945 Wast Parrall Rosd, Jackson, Michigan 48201 * Area Code 517 788-0453

September 29, 1978

Howe-183-78
- g -
Mr J G Keppler, Regional Director R e
Office of Inspection and Enforcement — s
Region IIT : w =0
US Nuclear Regulatory Commission Ry —=
T99 Rocsevelt Road ) B = U-):S
Glen Ellyn, IL 60137 2 = =5
= . -3
g w @

MIDLAND NUCLEAR PLANT -
UNIT NO 1, DOCKET NO 50-329

UNIT NO 2, DOCKET NO 50-330
SETTLEMENT OF DIESEL GENERATOR FOUNDATIONS AND BUILDING

In sccordance with the requirements of 10 CFR 50.55(e), this letter
constitutes an interim report on the status of ‘lLe settiement 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.
Arother report, either interim or final, will be sent on or before

November 17, 1978.

Enclosures: 1) Quality Assurance Program, Management Corrective Action
Report, MCAR-1, Report 24, dated September 7, 1978.

2) Letter, P A Martinez to G S Keeley, BLC-6578, MCAR-24,
Interim Report #1, dated 9/22/78, with attached report.

CC: Director, Office of Iaspection & Enforcement
Att: Mr John G Davis, Acting Director, USNRC (15)

DMrector, Office of Manegement
Information and Program Control, USNRC (1)

v 118




Enclosure 1

TISI-TS
QUALITY ASSURANCE PROGRAM SNe=1E3~¥

MANAGEMENT CORRECTIVE ACTION REPORT
MCAR-1
24

REPORT NO.
JOB NO. 2220 Q NO. 1.40 DATE 9/7/18

| "DESCRIPTION (inciuding references):

The Bechtel "Foundation Data Survey Program" has indicated that the settlement
of 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 makes this item
raportable under 10CFRS50.55 e, 1, 1ii.

*RECOMMENDED ACTION (Optional)

1. Determine the amount of settlement of the Diesel Generator Building (DGB)
and increase the froquency of foundation survey zeasurements to find if the
settlement i{s or will be .xcessive.

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 [x]encineening [JeonstrucTion [Joa manacement  [[] ——ne

ISSUED BYm—ﬂm

Project QA Enginesr e

e L
Il REPOHTABLE DISCREPANCY

TIFIED CLIENT /
& . ,) /|
. D NO @YES F 10,8c1 Manager &ﬁu 7 3//'

b - - -

111 CAUSE "

CORRECTIVE ACTION TAKEN

11"' -"->.‘; g e 3

"\'-_";.a”'l Qb L.:_.';:;.

83 <
ScP 81978

: QALY FLELasicE

AUTHORIZED BY

Dete
-k iy .8, Vielscts FORMAL REPORT TO € LIENT
Construction Meneger S.I. Heisler (It Section (1 Applies) Date
Piolect Engmem L.A. Dreisbach :

e ot J. Amaral (Gaithersburg) CORRECTIVE ACTION IMPLEMENTED

O P e e J:E. Bashore (Norwalk)
- amey VERIFIED BY.
*Describe in sosce prowided and sttach raference docurment. Project QA Engineer Date

S 0y




Enclosure 2

, Howe-183-78
Bechtel Power Corporation
777 East Eisennower Parkway @
Ann Arbor, Michigan

Maw Aowresz: P Q. Box 1000, AnnArdor, Michigan 48106

September 22, 1978

BLC-6578 ' -

Mr. G. S. Keeley
Project Manager
CONSUMERS POWER COMPANY
1945 West Parmall Road
Jackson, Michigan 45201

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 Gemerator Building
Settlement as described im MCAR 24 (issued September 7, 1578).

As agreed with W. R. Bird on September 21, 1978, the next report will
be issued November 3, l1978.

Very truly yours,

—~oc P. A. Martigez =
Project Manager

PAM/W@4/pp .

ce: Mr., R. C. Bauran
Mr. W. R. Bird
Mr. J. L. Corley
Mr. B. W. Marguglio

Attachment (5 pages).



Bechtel Associates Professional Corporation

AttacYment to BLC-6578

SUBJECT: MCAR #24 (Issued 9/7/78) .

Settlement of the diesel generator foundatioms and building

INTERIM REPORT # 1

DATE: September 22, 1978

PROJECT: Consumers Power Conpahy
Midland Plant Units 1 & 2
Bechtel Job 7220

Introduction

This report summarizes the project's actions relating to the settlement
of the diesel generator foundations and building as described in MCAR
- #24 and NCR 1482.

The fill material in this area was placed between 1975 and 1977.
Construction was started on the diesel generator building in =id-1977.

The diesel generator building settlements were noticed to exceed anticipated
“values in July 1978. The diesel generator building comstruction vas

placed on ho!ﬁ 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 wvas issued.

The actions requested by MCAR #24 are being performed as follows:

1) The Foundation Data Survey Program, Specification 7220-C-76, has
been expanded by increasing cthe number of data locations and the
frequency of measurements.

2) The cause of the settlement 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 available to resolve the existing settlement conditions
will be discussed in the Corrective Actions section.



Bechtel Associates Professional Corporation
MCAR # 24 INTERIM REPORT 1
Page 2

September 22, 1978
Attachment to BLC-6578

_ Deficienc

The Bechtel Foundation Data Survey Program (Specificatiom 7220-C~76)
generated data that indicated the settlement of the diese] 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
vas started. Based on the borings ¢ the £111 under the
building has variable stremgth properties ranging from go . -
Furtber clarification of the fill deficiency will be made when the soil
test results have been completed and evaluated.

An independent soils consultant has been retained to help in the data ,
evaluation and feasibility of the corrective actioms. A

Safety I[mplications

Large settlements can pose possible safety problems for buildings. A
preliminary evaluation of soil boring data from the investigation being
conducted indicates that the magnitude of the investigative tests and
analysis of test results makes this item reportable under 10 CFR 50.535 e,
1, 4id.

These structures are monitcred for settlement as part of the foundatien
data survey program. BHence, any unusual settlement of the structure

would be detected before the diesel gemerators would be rendered incperable
due to the resulting distortiocms.

Activities in Progress

Several activities are in progress to generate information needed to
evaluate the feasibility of possible corrective actions. The activities
are: :

1) The Foundation Data Survey Program has been expanded to Anclude
additional settlement data locations as well as monitoring these
data locations more frequently. Building time rate of settlement
curves are being developed based on this datum for a better under-
standing of the problem.



Bechtel Associates Professional Corporation
MCAR #24 INTERIM REPORT 1
Page 3
September 22, 1978
Attachment to BLC-6578

2) A boring program has been initiated to provide better definitiom of
. the fill conditions under the Luilding and to obtain soil samples
for laboratory tests. Dutch cone penetration tests are also being A
N Lo

e

performed under the building area to better define the variable 2
strength properties of the fill material. ‘( ;f,
f ~ St

J

l

3) Laboratory tests being performed are: o »
. L
a. Shear strength tests to determine fill characteristic for q
! bearing capacity evaluation

b. Conscolidation tests to predict building settlement for the
present f1ll 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
folleving a complete evaluation of soil conditions.



Bechtel Associates Professional Corporation
MCAR #24 INTERIM REPORT 1
Page 4
September 22, 1978
Attachment to BLC-6578

i)/ /L]

Detailed descriptions of the selected options will be presented in
subsequent reports. .

Approved by:

Concurrence by:

JR/cap
9/19/6
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
REGION 111
799 ROOSEVELY ROAD
GLEN ELLYN, ILLINOIS 50137

April 3, 1979

MEMORANDUM FOR: Harecld D. Thornburg, Director, Division of Reactor
Construction Inspection, IE

FROM: James G. Keppler, Director
SUBJECT: ENFORCEMENT ACTION RE: MIDLAND DIESEL GENERATOR

BUILDTNG AND PLANT FILL AREA

As you are aware, we have sent to Consumers Power Company a report on
our two meetings held with thém 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 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.

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 2Z, 1979, which transmitted the Investigation
report to the licensee and a draft Notice of Violation setting forth
the items of noncompliance based on the investigation findings. The
draft Notice of Violation includes all of the FSAR discrepancies 1
described in Attachment 1 as examples of noncompliance with Criterion
III of 10 CFR 50, Appendix B. 1If 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.




.

Hareld D. Thornburg -2 - April 3, 197¢

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 will be
in a position to move more promptly toward taking enforcement action.

:p—n\..-év b "\-‘-ﬁ“’v
7 James G. Keppler
Director

Attachments:

1. FSAR False Statements

2. Draft Notice of Violation

3, Lir dtd 3/22/79, with
Investigation Report

cc w/attachments:
D. Thompson, IE



Midland FSAR Statements

Statement

Section 2.5.4.5.3, Fill, states: "All £ill and backfill were placed
according to Table 2.5-9."

Table 2.5-9, Minimum Compacfion Criteria, contains the following:

(1) Compacticn Criteria
Zone Soil
"Function Designation Type Degree ASTM Designation
Support of Clay 95% ASTY D 155‘,96’
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 tvpe of
supportirg 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
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
the foundation material for Class I structures to be Zone 2 caterial
which is identified in FSAR Table 2.5-10, Gradation Ranges 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
£111" were used for support of structures.

Attachment 1



Midland FSAR Statements -2 -

2.

Statement

Section 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 1lbs. per sq. ft.).

inding

It was ascertained through a review of the settlement calculations
and an interview of the individual who performed those calculations
that 3.0 KSF was used.

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 -eave Analysis, contains the following:

Aver
b .r?§‘i
Elevation c
Idealized Interval Thickness 1+eo
Laver Soil Type (ft) (ft)
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.



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 compress-
ibility of 0.001 not 0.003, was used for the elevaticn interval
603-634.

Statement

Section 2.5.4.10.3.5, Analysis, states: ''for settlement compu-
tations, 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 relaticnship, the
estimated total settlements at each of the 41 peoints were obtained
respectively by adding 25% of the calculatec settlement values of
loading Case A 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 wvalls
are supported by continuous footings with bases at elevation
628'-0". Each diesel generator rests on a2 6'-6" thick reinforced
concrete pedestal which is not structurally 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 mat foundation.

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.”



Midland FSAR Statement

Finding

Tt was ascertained thrcugh an interview with the individual vho
wrote this section of the FSAR that the above statement was taken
from the Dames and Moore 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: 1In this regard the licensee has subseguently stated this
statement ". . . is not applicable to the as-built configurations
and conditions of the ciesel generator building znd has been elim-

inated from the FSAR in Revision 18.")




Appendix A

NOTICE OF VIOLATION

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

Based on the results of an NRC investigaticn 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.

j 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 organizatior (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




CPCo is committed to ANSI N&45.2 (1971), Section 4.1, which states,

in part, "measures shall be established and docuzented tc assure that
the applicable specified design requirements, such as a cesign b>asis,
iegulatory requirements . . . are correctly translated iato specifi-

cations, drawings, procedures, or instructionms."

Contrary to the above, measures did not assure that design basis were
included in drawings and specifications nor did they previce fcr

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 eramples are set

forth below:

a. Construction Drawing C-45 (Class I fill material areas)
specifies the foundation material for Class I structures to
be Zone 2 material, defined as any material free oI hurcus,
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.



Appendix A -2 -

b.

The FSAR is internally inconsistent in that FSAR Figure 2.5-48
indicates settlement of the Diesel Generatcr 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
and borated water storage tanks were performed on the assumption
of uniform mat foundations while these foundations were

designed and constructed as spread footing foundatioms.

The settlement calculations for the Diesel Generator Building
indicace a load intensity of 3000 PSF while the FSAR, Figure
2.5-47, shows a load intensity o. 4000 PSF, as actually

constructed.

The settlement calculations for the diesel generator building
were based on an index of compressibility of the plant fill

between elevations 603 and 634 of 0.001. Thess settlement




values were shown in FSAR Figure 2.5-48. However, FSAR,
Table 2.5-16, indicates an index of cozpressibility of the

same plant fill to be 0.003.

£, 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 toc the
resumption of operations. Bechtel specificaticn C-210 does
not specifically include iustructions for removal of frozen/
thawed compacted material upon resumption of work after winter

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 807

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 CP(-1-A Policy No. 5, Sectiocn 1.0 states, in
part, that, "Instructions for controlling and performing activities
affecting quality of equipment or operation during cesign, construction

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



Azpendix A - 3.

'manufacturing, construction, installation, inspectioa, testing

« « . are documented in instruction, procedures, si&:ifications

. + . these documents provide qualitative and quantﬁ;ive acceptance
criteria for determining important activities have bteen satisfactorily

accomplished.

CPCo is committed to ANSI N45.2 (1971), Section 6 wrich 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, imstructions 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

Building.

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

plished according to instruction and procedures, ia that:

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

ft-1bs (Bechtel modified proctor t:st) rather than a



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 z2zre 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).

10 CFR 50, Appendix B, Criterion X requires, in Part, that a program
for inspection of activites affecting quality shall be established and
executed to verify conformance 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 pecints
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 inspectioms.”



Appendix A w k-

‘CPCo is committed 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 coﬁformance to the documented instructionms,

procedures, and drawings for accomplishing the activity."

Contrary to the above, Quality Control Imstruction C-1.02 the
program for inspectiorn of compacted backiill issued on October 18,
1976, did not provide for inspection hold points to verify that
soil work was satisfactorily accomplished according to documenteg

instructions.

4, 10 CFR 50, Appendix B, Criterion XVI requires, in part, that measures
shail 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 assﬁre 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

or operations. Corrective action includes an evaluation of the

recurrence of significant conditions adverse to the guality c¢f items




conditions that led to a nonconformance, that dispositioa 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 coaditionms
of adverse quality were promptly corrected to preclude repetition.

For example:

a. As of January 25, 1979, moisture control in fill material
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 Ouality

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

b. Corrective action regarding nonconformance 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 No. CPCo
QF-29, QF-52, QF-68, QF-147, QF-174, QF-172 and QF-199
contain numerous examples of repeated nonconformances ia the

same areas of plant fill construction.



UNITED STATES
NUCLEAR REGULATORY CO!MISSION
REGION 11
799 RCOSEVELT mOas

SN El¥N 1o, NT'E 2537
wie 22'1679

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

Consumers Power Company
ATTN: Mr. Stephen B. Howell
Vice President
1945 wWest Parnezll Road

Jackson, MI 49201

Gen:tlezen:

This refers to the investigation conducted by Messrs. G. A. Pnillip,
E. G. Gallagher and G. F. Maxwell of this office on December 11-13,
18-20, 1678, and January &4-5, 9-11 and 22-25, 1979, of activities at
the Midlané Nuclear Plant, Units 1 and 2, authorized by NRC Construc-
tion Percizs Ne. CPPR-81 and Yo. CPPR-82. The investigation related
tc the set:lement of the diesel generator building at Midland ani che
acesuacy of the plant area £ill. The preliminary results of this
investigation were discussed with Consumers Power Company and 3echtel
Corperaztion representatives in our offi.e on February 23 and March 3,
1979. 7The report on the matters discussed during those meetings were
included with =v letter to vou dated March 15, 1979. That letter alsc
set ‘fors> the principal matters of our concern as a result cf this
inveszization.

Enclosed is a copy of the repert of this investigation. In accordance
with Secctisn 2.790 of the N¥RC's "Rules of Practice,” Part 2, Title 10,
Code of Federal Regulations, a copy of this letter and the enclesed
investigation report will be placed in the XRC'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 notice, o
withhold such information from public disclosure. The applicatien
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 enclosur
to the application.

K

'%59*%9; s 3o

L_______________ 20
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Consumers Power Company -2 =-

The results of this investigation continue to be under reviecw by the
NRC staff. Upon completion of this revies you will be elvised of any
enforcement action to be taken by the Commission.

Should you bave any questions concerning this investi{gation, we would
be pleased to discuss them with you.

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

cc v/encl:

Central Piles
Reproduction Unit NRC 20b
PDR

Local PDR

KSIC

TIC

Sincerely,

James G. Keppler
Director

Ronald Callen, Michigan Public

Service Commigsion
Dr. Wavne E. Sorth
Myron ¥. Cherry, Chicago



L.S. NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMEXNT

REGION III

Fuport No. 050-329/78-20; 050-330/78-20

Sudbject: Consumers Power Company
Midland Nuclear Power Plant, Units 1 and 2
Midland, Michigan

Settlement of the lCiesel Generater Building

Period cf lnvestigation: December 11-13, 18-20, 1%
9-11, 22-25, February 23,
- — -
44@“#§éf‘a;;42;u,—

-
Investigators: G. A. Phillip

L8 )

Reviewed 3v: D. \;, Haves, Ch{;;
Engi erzng Suppor; Section 1

elll, éiief
Reactor Constructicn and
Engineering Support Branch

£ 8 Nkt
C. E. Norelius
Assistant to the Director

2 January <=5,
rch 5, 197¢
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' 7 i I

3-13-7)

7-/i1-79
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REASON FOR INVESTIGATION

On September 7, 1978, the licensee notified Region II1, by teleshene,
that the settlement of the Diesel Generator 3Suilding and fcundaticns
experienced constituted a matter reportabtle under the requirements

of 10 CFR 50.35(e). VWritten interim reports were subsequently sub-itted
by the licensee by letters dated September 29 and Noverder 7, 197E.

An investigation was initiated to obtain inforzmation conceraning the
circumstances of this occurrence to deterzins whethar: & :reariown

in the Quality Assurance program had occurres; :the occurrencé had beern
proderly reported; and, whether the FSAR staterents were comsistens with
the desigr and construction of the plant.

SCOPE

This inves:tigation was pe-formed to cbtair information relating tc
desigr and construction activities affecting the Diesel Genera:or
Building foundations and the activities invelved in the identifica-
tion and reperting of unusual settlement cf the building. The
investigation consisted of an examination of pertinent reccrds anc .
procecdures ancé interviews with personnel at the Midlané si:e, the
Consumers Power Company offices in Jackson, Michigan, and the 3echtel
Pover Corporation offices in Ann Arbor, Michigan.

SUMMARY OF FACTS

By letter dated September 29, 1978, the licensee submitted & 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 repert was an interim repeort 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
tr2se efforts will be submitted in a final report to the XRC.

Information obtained during this investigation indicates: (!) A lack
of control and supervision of plant fill activities contributed to the
inadequate compaction of foundation material; (2) corrective action
regarding nonconformances related to plant fill was insufficient or



inadequate as evidenced by the repeated deviations from specifica
requirements; (3) certain design bases and cons:zructicn specili

related te foundation type, material properties anc compactien
ments were not followed: (4) there was o lachk of clear Zirecticn anc
support between the contractors engineering office and construction

as well as within tne contractors engineering office: and, (3) the ¥
contains inconsistent, incorrect and unsupported statements with res

to foundation type, soil properties and settlerment values.
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DETAILS

Persons Contacted

During this investipation approximately 50 individuals were ccntactel.
Twelve CPCo personnel which included corporate engineering &nc qua.i:v
assurance personnel as well as site management, quality assurance and
quality control personnel. Thirty-two Bechtel perscnnel were centacrec.
These largely consisted of site engineering, quality assurance, guality
contrel, survev and laber supervisors and perscnnel in project enginsering,
quality assurance and Geotech at the Ann Arber, Michigan coffice. Three

individuals emslcved by U.S. Testing Company were alsc incerviwed.

Introduction

On August 22, 1978, the licensee informec the NRC Residen: Ins;

at the Midlané site that unusual settlement cf the Diesel (Ceneratcr
Building (DGB) had been detected through the established Feundaticn
Data Survey Program. While the licensee regarded the matier as
serious it was not considered to be reportable under the provisions
of 10 CFR 50.53(e) until further data was obtainec.

Following the acquisition of additional data froc further surveys and
a core boring program which was initiated on August 25, 1978, the
licensee concluded the matter was reportable and sc telephenically
notifieéd Region III on September 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~
quent interim reports were transmitted bv letters dated Novexzber 7,
1978 ané Januarv 3, 1979.

Ar inspection was conducted by Region III during the perioc¢ October 24=2
1978, to review the data then available; to observe the current concition
of the structure; and, to review current activities. Inforsation regarding
the inspection is contained in NRC Inspection Report No. 50-329/7%-12;
50-330/78-12.

On December 3-4, 1978, a meeting ith NRR and Regien 1II representatives «
was held at the Midland site to review the status of the problez, to
discuss open items identified in the aforementioned inspection report

and pessible corrective actions.

ldentification and Reporting of Diesel Generator Building Settiement

Surveys to establish a baseline elevation for the DGB were cozpletecd
by Bechtel on May 9, 1978. As a result of these survevs, the Chief
of Survev Parties noted what he considered to be unusual settlemen:. He



indicated that from his experience he would have expected adout 1/8" gettle-
zent. The July 22 data showed a differential settlement Detween various

locations ranging from 1/4" to a maximum of 1 5/8". He prooptly inmstructed
his survev personnel to resurvey to deterrine whether the data was accurate.
The resurvev confirmed the accuracy of the survey data. The Chief of Survey
Parties reported the survev results to the Eechtel lead civil field engineer

The lead civil field engineer said that in July 1978 the settlemen:

of a pedestal in the DGB was noted from surveyrs ané about a week later

a 1" discrepancy was noted when scribes on the DGE were bzing movec

up. HKe said that at that time he was uncertain as to whether actual
ses:lemen: had occurred, the survey was in error or the apparent
discresanc: was a conmstruction error. FHe instructed the Chief cf Survey
Parties %o check his survey results anc tc periorm surveys more
frequently than the 60-day intervals required v the survey prograr

as s reans of decercining whether actual settlement hac cccurred anc
whether settlement continued.

The Tield Project Engineer was alsc informec cf the azpparent settlement
ané 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 a
month. He compared the amount of settlezent bdeing experienced with the
sertlement values reflected in Figure 2.5-4% -f the FSAR and did not
consider it repcrtable until those values were exceeded. When the
sertlement ¢id 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 was transmitted DY the site to the Bechtel
Project Engineering office in Ann Arbor by a routine transmittal memo’
dazed Julv 26, 1978. The data was received at Ann Arber, processed
through document control on August 9, 1978, and was routinely routed

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

The engineer in the Civil Group, who had established the survey prograr
anéd who was responsible for assuring it was 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 attenrion but merely routed

it to other personnel in the civil group. The engineer responsible fcor
the DGB said he did not see the data before the settlement probler was
{dentified by the field in a nonconformance report.



With the issuance of the noncomformance report, No. 1482, o= Augus
1878, CPCo was also informed of this condition. On or adout Auzus

CPCeo. 1t was indicated at that time that although CPCo regarced the
matter as serious, thev did not consider it to be reportable unier
10 CFR 50.55(e).

Construction on the DGB was placed on hold on August 23, 1978 a=d &
test boring program was iaitiated on August 25, 1978. After prelic-
inarv evaluation of soil boring data, a Managexzent Corrective Atticn
Report {(MCaR), Vo. 24, was issued by Bechtel on Septermbdsr 7, 167E.

The MCAR stated that based on a preliminary evaluation c¢f the cata,
the —atter was reportasle under 10 CFR 50.55(e), 1, iii anc Pegicn 1113
was so notified by telephcne on that date.

The telephone notification was subsequently followed up b 2
(Yl

dated September 29, 1978, from CPCo enclosing a cepy ¢f MCTAR 24 an
Iateri= Peror: | prepared by Bechtel.

Oz the basis of the above, it is concluded that in this instanc: the
licensee complied with the reporting requirezents of 10 CFR 30.5

Review of PSAR/FSAR Cozri:tments on Compacted Fill Material

s -

In a previous NRC Inspection Repert, No. 329/78-12; 33
apparent inconsistency was identified between FSAR Tatle :
(Summary of Foundations Supporting Seismic Category I and II S
Table 2.5-9 (Minimum Compaction Criteria) anc the site consiru
¢rawing C-45 (Class I Fill Material Areas) regarding the type ci Icun-
dation material to be useé for plant area fill., Tatle I.53-14 identifies
the supporiing soil materials for the Auxiliary Building 2, E, 7, anc

G, Radwaste Building, Diesel Generator Building and Boratec Water
Storage Tanks to be "controlled compacted cohesive fill." Tabdble 2.3-%F
also indicates the soil tvpe for "suppert of structures’ tc be clay.
Contrary to these FSAR commitments, drawing C-45 indicates Ione 2
(random €ill) material, defined in Table 2.5-10 as "any materisal free

of humus, organic or other deleterious material,”" is to be useé with "ac
restristions on gradation." Boring samples substantiated that Zcne 2

(random fill) material was iu fact used. &

/8-
-
-

During this investigation a review of documentation showed that the
commitment to use cohesive soils was also made in response to PSAR
guestion 5.1.11 and submitted in PSAR Amendcent 6, datec December 12,
1969, which states, "Soils above Elevation 605 will be cchesive soils
in an engineered backfill." This response also indicated that cer:airn
class ] components such as, emergency diesel generators, berated water
storage tanks and associated piping and electrical conduit would be
founded on this material.
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CPCo cuality assurance issued a nonconformance repcrt Qr-86, ca:
October 10, 1975, vhich stated that contrary to the PSAZ statemant
(qucted adove) Specification C-211 being implerented at the site
required cchesionless {(sand) material to be used within 3 fee: cf the
walls of the plant area structures. The corrective action takern was

=
-
-

-

for Bechtel to issue SAR Caange Notice Ne. 0097 which stated, "The "FA
will clarify the use of zchesive and cchesionless soils for suppor: ¢
Class 1 structures.” As roteé above, the FSAR tables 2.5-1: amd 2.1-9
once again stated that cohesive (clay) material was useé for suzper: of
structures ~mi.e the comstruction drawing continued to rercit the use
of random ‘ill material.

Tais investigation incluied eiforts to ascertain whether procadures

wvere esta>.ished aaé i=;lemen:zed for the preparation, esriersl and review
of the tec-nical criteria set forth in the safety analvsis Tepcrot (S:R).
This incluieé zhe role of beth Bechtel ané CPCo im the review cl the

SAR. Bechzel had es:zdlished control of the SAR in proceduce MiD

4.22 (Presaration and lcntrol of Safety Analvsis Redors Revisien 1,

datec June 20, 137-). The SAR preparation and review £low shar: rTesuires
the Engineering Grour Supervisor (EGS) to review the origirater's draft
for technizal accuracr ané compliance with the standarc for=az guide.
Records indicaced that Section 2.5.4 was originated by the Zechie. Cectech
group on Januaty 3, 1¢77. It was reviewed and approved for tecinical
azcuracy v ar engiresr in the civil project group on Avril 29, 1%7-.

Xa technical inaccuracies were noted in the documentation. Tae Civel

TCS advises that he did not personally review Section 2
The cesigratec engineer s:iated that in his review of the secztien he
was primarily concerned with the Auxiliary Building not the Tiesel
Generator 3uilding. Fe said the review of FSAR material was perfcrTed
by memders of a group set up for this purpose. Not all of the content
was checkeZ since ther relied to some extent on the originater. The
auther of Sectionm 2.35.4 s2id he was not aware that changes regas ing
£411 material had occurred since the preparation of the PSAR. It was
ascertained that Field Zrgineering did not review the FSAR prier te

its submittal.

A partial review cof the FSAR revealed that although Figure 2.5-48
indicates anticipated settlement of the Diesel Generator Building y
during the life of the plant to be on the order of 3 inches. Section
3.8.5.5 (Structural Acceptance Criteria) contains the follewing state-
ment: '"Sertlements on shallow spread footings founded on compacted

£ills are estimated to be on the order of 1/2" or less."

Section 3.8 was prepared by Project Engineering. Geotech, whe pregared
Section 2.5, said they were unaware of the presence of the stazeren:
regarcing 1/2" secztlement in Section 3.8. The originator of Secticn 3.8



said that the above statement was taken from the Daces and M>cre riport
susmitted as part of the PSAR. Since the PSAR <ic not show any change
in this regard, he assumed the statement was valic for inclusion in the
FSAR. He said there was no other basis to support this statezent.

CPCo also has an established procedure for the review and final approval

of the SAR bv procedure MPPM-13 dated June 23, 1976. Section 5.6 states

that "CPCe s»all approve all final draft sections of the FSAR pricer o
bl |

final printing.” Discussion with the responsidle licensee represect
tives for review of Section 2.5.4 indicated that a iirmited amoun: ¢f
cross-reference verification of techmical centent of the FSAR is
performed by CPCo.

The CPCo Project Engineer in Jackson stated that the review of Zravings
and specifications was an owner s preference king ¢f théng. XNe atiemp:
wes made to review all drawings and specifications since they gid not
rave the ranpower or expertise for that type of review. The staff
engineers of the various Zisciolines were H6:8s te indicate the Cranings
ané spacificaticons they wanted to review.

Regarding the review of the FSAR, he said that he had prepared a
memorandur to the staff engineers stating the srocecure that would be
followed in perfeormin: the review. An examination ¢f this semo, cated
July 28, 1976, showec tha® prime reviewvers would perform a technical
review, resclve comments made by other revievers anéd perforrm the C?Cc
licensing review to assure compliance with required FSAR format and
content.

As portions of the TSAR were received from Bechtel, CPCo sent comzents .
te Bechtel. Feollowing this review, meetings between Bechtel ané CPCo
were held to clearup any unresclved matters before each section was
released for printing. A review of the files at CPCo relating co
Section 2.5 and 3.8 showed that no comments Were made concerning the
above inconsistent and incorrect coutent. The apparent inconsisten
and incorrzct statements were not identified during the review of the
FSAR prior to submittal and the review procedures did not provide any
mechanism to identify apparent inconsistencies between sections of the
FSAR. '

-

Based on the above, measures did not assure that design basis included

in design drawings and specifications were translated into the license
applicaticn which resulted as an inconsistency between the design éravings
and the FSAR. This is considered an item of noncompliance with 10 CFR 50,
Appendix B, Criterien 111 as identified in Appendix A. (329/78-20-C1;
330/78-20-01) :



Effect of Ground Water in Plant Area Fill

Final plant grade will be established at elevation £34. The nos=al
grouné water was assuced to be at ground surface prior to ceasirucii
ap:sroxizmatelv elevation 603. The surface of the water in the cogolis
water poné will be at a maximum of approximately elevation 627.

The Dames and Moore report on Foundation Investigation subzmitted with
PSAR Arendnmernt No. 1, dated February 3, 1969, stated that, "The
effect of raising the water level to elevaticn 625 in the reserveirs
will cause the normal ground water level in the gensral plant avea ¢
evencuallv rise to approximatelv elevation 623. Hovever, a CTELTS
svsses will be provided z¢ maintain the ground wvater level in
£i1! at elevation 603."
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A suoplement to Dames and Moore report was subni
Ne. 3, dated August 13, 1969, which changec :the
drainage svste- tc control the grounc water. on
“=-g underdrainage svstem considered in the I i
eli=inated; consecuently it is assumed that the g
¢3e plant arez will rise concurrently to appT xir
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soils conmsultant theorized in a Deczexber -, 1
scils beneath the diesel generater tuilding hac
rv of optimuc, changes in meisture after glacerent

to settle significantly. Therefore, the total effle
¢ water being permitted to saturate the plant i1l =
ermined at this time. An evaluation of this caondition
v bv the licensee. This item is considered urresclvec. (326/78=-

.330/78-20-02)
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Review of Comzaction Reguirements fcor Plant irea Fill

During the investigation a review of the histery of the cocpaction
requirements was performed in order to determine whether the cempaction
of the plant fill was implemented in compliance with' the commitments in
the PSAR and in site construction specifications.

PSAR, Amendment 1, dated February 3, 1969, presented the Dames anc Moore
report "Foundation Investigation and Preliminary Exploration for Borrow
varerials." The recommended minimum compacticn criteria for support of
eritical structures is stated on page 15. 1t indicates °3° of maximur
density for "cohesive soils" as determined bv ASTM D-1357-%6T and 1007

for "granular soils."

PSAR, Amendment 3, dated August 13, 1969, included a supplement tc the
Dames and Moore repert entitled, "Foundation Inves:igation and Preliminary



Exploration for Jerrow Materials.” Page 16 of this repor: lists the
recom=ended minimum compaction criteria for sand scils and cohesive s3il
For the fill material for supporting structures the minizum cozzaszicn i

85% relative density for sand and 1007 of maximun Jensity for clav zs
determined by ASTM D-698 modified to require 20,000 fr-1h%s. of cormsac
energy (equivalent to 957 of AST™™ D-1557, Method D which provides ¢,
ft-1bs of compactive energy). Subsequent to the filing of Amenize-:
no amendments were made to the PSAR to indicate that the recosmencat:
contained in the Dames and .foore report would nct be folloved or wiulé
be further modified.

Bechtel Specification C~210, Section 13.C (Plant Area Backfill ond
Berr Sackf:l1) indicates the compactiion requiremants fcr cchesive gaid
(13.7.1) to be "not less than 93% of maximurm density as cetermines
ASTY D-1557, Method D" and for cohesionless scils (sand) (13.7.20 ¢
compacted "te not less than 807% relative density as deterzined by

ASTY D-2049.7

O o

be

A comparisan of the PSAR commitments tc the specification reguirenments
shows that the compaction commitzents for cohesive suil (clay) were

translated into the conmstruction specification i.e. 937 cf paximur

density using ASTM D-15537, Method D (compactive energy of 56,000 f:
However, the compaction commitment in the PSAR for cchesionless sc
(sanc) was ncot the same as in the construction specification, I.e.
relative cdensitv verzus the 807 relative density, transiated in the

construction specification.
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The conmpac:ion requirements actua..v implemented were as follows:

a. Cohesive .oil (clav): 95° of maximum density as deterrinec b
the "Sechtel Modified Test," a cozpactive energy of 20,000 7:-1
was used inscead of 56,000 f:-1bs of compactive enargy as corzi
to in the PSAR and required by the comstruction epecification C
Section 13.7.1.

b. Cohesionless soil (sand): 807 relative densitv as determined
by ASTM D-2049 was used instead of 85% as committed tec in the
PSAR. However, this is consistent with comstruction specifi-
cation C-210, Section 13.7.2.

The compaction requirements implemenved during ccusrruction of the plan:
area fill between elevations 603 and €34 vere, therefore, less than

the commitments made in the PSAR for cchesive aud cohesionless £ill
material. In additon, the cohesive (ciay) material was also compacted
to less than that required by-the Bechtel s;ecification. (Specification

c-210, Section 13.7).



A review of Specification C-210 (specification controlling eartrwerk
contract) beginning with Revision 2, dated July 27, 1973, whick vas
issued for subcontract showed that it contained conilicting seciicns
relating to the plant area backfill compacticn requirements.

Section 13.7, Compaction Requirements, from revision 2 to the lates:
revision of specification C-210 consistently specified that the bacriill
in the plant area shall be corpacted to 95% of maximum density as deter-
mined by ASTM 1557, “‘ethod D.

Sec=ior 13.4, Testing Plant Area 3ackfill, of specification C=210 con-
taized the statement that tests would be performed as set fer:h in
Sec=iar 12.4.%, Laboratory Maximum Density and Motirum Meisture Co
whizh in turn specified a lesser standard, 20,000 foct-pounds e
foct, which is commonly referred to as the Bechtel Vodified Pro:
Tes: (SM7). This is contrary to the requirements of Se:tic
Saczion 12 of the specification applies tc Dike and Railroa
Corstruccion.
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It .a2s also noted that this control inconsistency was reflectec Iin the
app.icadble Midlané OA Inspection Criteria, §C-1.10, Itex 2,3(4" Cospasiiotn
whick states "Backfill material for the specified 2cnes has been cempasted
to she required density as detercined by Bechtel Modified Proctor Methad”
anc ve: references C-210, Section 13.7 as the inspection criteria.

The incomsistency in control is further indicated inm Specification C-208
whisk cefined the testing contract requirements of subgrade maserials,
Section 9.1 (Testing) required compaction tests to be In accoriance wizh
AST™™ D-1337 and only when directed was the BMP compaction criteria tc bde
used. .It was deterrmined contrary to this U.S. Testing was only orallx
advised that the B3MP was :he standard to be applied¢ to the tests they
perfornes of plant area fill.

Through interviews and an exzmination of internal documents it was
ascertained that because of these inconsistencies, the question of
the applicable compaction stenjard for cohesive materials in the
plant area was a recurring one.

The following is a summary of the documentation regarding the confusicn
of the compaction reguirements for plant area 1111

Letter 7220-C-210-77 dated June 10, 1974, (subcontracts te Field
Engineering) states "there has been some confusion as to the inter-
pretaion of the following item: 13.7 Compaction Recuirezent: all
backfill in the plant area and berm shall be compacted to not less
than 957 of maximum density as determined by sodified Procter method

- 13 o
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(AST™ 1557, Method D), with the exception that Zones &. &:. 5. 34,

and 6 Materials need nc .pecial compactive effort other than as
described in Section 12.£.1 (emphasis included in specifizaticn).
Ouali:zy Control questioned whether the exception stated abcve
applies onlv to Zomes %4, 4A, 5, 5A, and 6 or did comstruction have
to abide by Section 12.8.1 for Zonmes ! and 2. Section 12.8.1

. clearly requires Zone 2 caterial to be placed with a S0 ten rubber

tired roller with a minizur of four roller passes per 1lift. 0C's
interpretation was that the field needed "to obtain 957 of maxirus
density by the modified Proctor method (ASTM 1557, Methed 2), with
no restrictions as to the method used to obtain these results.”

lLet=er 7220-C-210-23, cazed June 24, 1974, (£
construction) responded o Item 1 adove. It

required on Zones ! and I in the plant and de.m
We agree with your interpretation; i.e. & 95° of maxivur density
i{s the acceptance criteria, and the number of roller passes listed
in Faragraph 12.8.]1 does nct apply to plant anc berw T L R Y
fee. the specification is now clear and no FCR is requirecd."”

Letter BCBE~370, dated Julyv 23, 1974, (fielé comstruction 0
preject engineering) lists cutstanding items requiring Preoject
Engineering's action. This includes the ques:iionm, "1s the 95"
compacticn required in the plant area to be 95" of Zechtel
Modified or 957 of ASTM-1537, Method D."

Letzer BE3C-456, dated August 1, 1974, (Project Engineering to
Field Construction) states that Geotech is addressing the cuesticn
posed in BCBE-370 (Item 3 above). :

Vemorandurm from Geotech to Bechtel Field, dated Septenber 18,
1974, responds to the guestion raised in BCBE-370 (Izem 3
above). 1t states, "It is our opinion that all the compaction
requirements that are needed for Zone Il material in the plant
£i11 is as stated in 13.7 with the exception that 7Zones &, Le,
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 AST™ 1557, Method D. This
vas confirmed with the Gectech personnel.

Telecon dated September 9, 1974, from R. Grote (Field Engineering)
to Rixford (Project Engineering) states, "1 made an analogy (an
exaggeration admittedly but applicable) that if the compaction
could be acheived with a.herd of mules walking over the £113 1t
would be acceptable as long as it got the required 95% cocmpaction.
Rixford agreed."

- 12 =



Telecon Consumers to Bechtel Engineering cated Septe~ber [z, 1974,
expressed Consumers Power Company concern abou: what they felt was
a lack of control of compaction in the plant area fill. CPlc
addressed the added respensibility this lack of contrel places

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

Telecon dated September 18, 1974, by Bechtel Field Engineering :o
Bechtel Project Engineering discussed compacticon requiredents for
specification C-210. It stated, "Compaction accep:ance is basec

or. meeting an 'end produ t' requiremen:, i.e. 95¥ ¢f maxicum density
orly. . No method of achieving this 'end product' is specified cr

is veguired. Rixford fully agrees with the atove.”

Telecon cdated October 7, 1977, from Bechtel Field Engiaseering teo
Becntel Project Engineering states, "QA has askel fcor :larification
of subjec: specification (C-210), Section 13 for plant area and derw
backfill, Section 13.4 for testing of materials razlasrs to Section
12.5 and therefore, requires the Bechtel Modified Proctior Jensity
Test for Compaction of cohesive backfill. Sectiorn 13.7 for compac-
tion of the same materials refers to testing in accordance with ASTM
D-1557, Method D Proctor, without specific reference to Bechtel
Modification.” Bechtel Ingineering responded to this guestion.as
fellows: '"This apparent conflict is clarifiec 2y Ssecification
C-208, Section 9.1.a, direction to the testing subzcntractor,

which calls for ASTM D 1337 test for these materials and alsc

allows Bechtel Field (the contractor) to call fer the 3echtel
Madification of that tes:. Either method is thereiore acceptable

to project engineering.”

Telecon cdated October 7, 1977, from Bechtel Q4 tc 3echtel Projec:
Engineering questions, "Is the intent of Paragraph 13.7 of Speci-
fication C-210 that the test be run to the 'Bechtel' modified
proctor test as is indicated in the FSAR Paragraph 2. 5.6.5.3 and
in response to NCR 88." Engineering's response was "ves."

Various interviews were held with Bechtel construction fielé engineers,

U. S. Testing personnel and Bechtel Ann Arbor Geotech anc Project
Engineering personnel to ascertain their understanding of the compaction ,
requirements. Four predominant versions of the nderstood compaction
requirement: were stated by various individuals within the Bechtel
organization. They are as follows:

a. Specification C-210 required the contracior o perform
compaction to the ASTM 1557, Method D, however, the testing
requirements would be performed to the less stiringent "Bechtel
Modified Test Method."




b. The required compaction and testing was alwavs uniersizac
to be based on the "Bechtel Modified Test Methoc.'

The required compaction and testing was alwavs uncersiocc teo te
based on the standard ASTM 1557, Me:zhoé D requirezents.

0

o

A tacit understandin, hac been estadlishec to use the Le:ttel
Modified Method, but to exceed this requirement by encugh

to also satisfy the requirement of ASTM 1357, Method .

It is apparent from the above four distinctly cdifferent undersiand
of tre compaction requirements, that the apparent cenfusicn wvas n¢
resc.ved. A merder of the Bechtel QA staff in ann arbeor whc nad

previously been a QA Engineer at the Midland site saic that (A audits
of QC inspection criteria did not identify the adove Inzonmsistencies.

This failure to accomplish activities affecting the quasizy of the plant
11 ¢ $ nee

area i in accordance with procedures is ccnsifered an Itsr ¢l ne b
pliance with 10 CFR 50, Appendix B, Criterion V as Identifiec in Asrencix 4.
(328/78-20-03; 330/78-20-03)

Review of Moisture Contrcl Reguirements for Plant frea 7ill

Specification C-210, Section 13.6 (Moisture Comtrol) regulres maistur

coatrol of the plant area fill material to cenferm to Section 12.€.
The moisture contrel requirement in Section 12.6.]1 states, in rart,
“Zorne 1, 1A and 2 material which require meisture centrcl, shall

be moisture conditioned in the borrow areas,’’ and that ‘water

content during compaction shall not be more than two percentage pecints
below optirum meisture content and shall not be more then two percen-
tage points above optimum moisture content.”

Contrary to the above, 3echtel QA identified in SD-<0 datec July ey
1877, 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 tha: fcllowed the
jdentification of the above deviation frou specification C-210.

| Letter BCBE-1533R (dated August 15, 1977) field to project enmgineering

states, "it was found that densities meating specification re, .ire-
ments could be attained, irrespective of the use cf mecisture

tests,” and that "moisture tests were not used to control backfill
moisture.”" The field requested "that proiect engineering agree to
acceptance of backfill materials installed in the past, along with
the records thereof, irrespective of the use cf the mcisture tests.

w3 e
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Letter BEBC-1839 (dated September 30, 1977) responsed to the {ields
request in BCBE-1533R. Engineering states, "It should e note:
that it is ideal to control the moisture of backfill material a:
the Sorrow areas by cenditioning” anéd that ":the procedure usel o
take moisture content tests after compaction weculd not have direc:
impact on the gquality of work."” Engineering then agreed with the

-field request that "backfill placed prior to meiification cf tes:ting

methods to be accepted as is.”

Teleson October 10, 1977, (Bechtel QA Site tc Bechtel Ingineering,
Aan Arber) indicated that, "there are no moisture reguiremenis a:t
the time of densicv testing, only density recuirement. The molsture
requirement is prior o compaction.”

velecon Octobder 13, 1977, (Bechtel Engineering tc 3echtel (A fite)
changed what was indicated in the telecon on Czcseber 10, 1677,
(Item 3 above). Engineering then stated, "The mecisture resulre-
rent (+ 2% of cotimur) is mandatory and =ust be imrlementel at

the time of placement and testing.” This is contrary o what was
stated on October 10, 1977.

Letter BCBE-1669R (dated November 18, 1977) once again is a
field request tc 3echtel engineering recuesting, "written clari-
fication of the 2% tolerance on backfill ccisture content durin
compaction.”

letter BEBC-1998 (dated Decezber 15, 1977) provides engineering's
response to BCBI-166%R requesting clarification of the meisture
requirement. Engineering stated, "The moistv~e content of the soil
should be within 2% of optimum during placezment anc compactiorn.
Eowever, this property of the soil is not necessar’ly a measure cof
its adequacy after compaction.”

Letter O-1631 (dated December 21, 1977) closes 0A action Request
SD-40 (dated July 22, 1977) which first identified the moisture
control deficiency. ;

velecon (dated April 7, 1978) from Field Engineering and Cuality
Control to Project Engineering once again reguests thez "'to clarify
B3EBC-1998" (December 15, 1977), Item 6 above. Two situations were
presented to engineering as follows: (a) The moisture sacple
taken from the borrow area at the start of the shift is accep:table,
however, the moisture test taken in conjuncticn with the density
test fails while compaction was attainec; and (b) The moisture
sample taken from the boerow area at the start of the shift fai

1
ls
and the material is conditioned to meet moisture content required
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however, 'He soisture test later fails at the :ize the passing
compacticn test is taken. Engineering respcnced, “"the abe -+
situacions are acceptab.e as is."” This response is coatrary :
the direczion previously given in telecon catei Cciober 13, 1¢°
(see Iter &4 adove).

L

(=

9. ° Letcer GLR-249 (April 16, 1978) is a Bech:el Site QA request
to Project Zngineering to resclve the moisture content situatic:n
and "to provide clear direction for the contrel of moisture
content.”" QA recommends ''one possible scluticn would be to
delete the reguirement to control the moisture content and rely
on the compaction recuirement omly for completion of seils werk

10. Let:er 3E3C-2286 (June 1, 1978) was Project Ergine2ring s response
o GL®=-2&L3 (lterm 9 aBO\Q). It states, 'mcisture coatent is nct
necessarily a measure of a soil's adequacy to act zs & foundaticn
or backfill rpaterial," and that "soil with the spezified density
fellowing cormpaction would not be rejecteZ cn the >asis that its
moisture zontent was not controlled in the borrcw area.”

Basei on the reviews of documentation, moisture contrcl had not been
implemented as the specification required. In additien, the matter
had not been rescived for the period of time from the Issuance of (7
Action Reguest S$D-4{ on July 22, 1977, until June, 197E, during which
time scils safetv-related work continued.

According te the licensee, although moisture con
followed in accercance with specification requi
tests were used as a basis for acceptance of scoi

el was net strics
ents, final cdensi
,la-e:en:.

- |
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As pointed out to :he licensee, moisture control is a reguirecd con
point to assure attainment of percent compaction scecified in spe
cation C-210.

Nnn
e

This failure to assure that conditions adverse to cuality are promptly
identified and corrected to preclude repetition is consicesred 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 investigation submitred with
PSAR Amendment 3, dated August 13, 1969, states, "the clay soils are
susceptible to loss of stremgth due to frost action, disturbance
and/or the presence of water. - If the construction schedule recuires
that foundation excavation be left cpen during the winter, it Is
recocmended that excavation operations be performes such that at least



3 1/2 feet of natural soil or similar cover rezain in place over the
final subgrade or overlying the mud mat. This laver of protective
raterial is necessary to prevent the softening and disturbance of
subgrade scils due to frost action."” The licensee indicated that
instructions for winter protection of foundation excavations were trans-
mitted by sketch C-271.

The Dares anc Moore report also stated, "1f filling and backfilling
operations are discontinued during periods of cold weather, it is
recormences that all frozen scils be removed or recompactec prier to
the resurp:icn of operaticns.”

After review of the aprlicable sections of specificatiocn C-217 (i.e.
Sections 12.5.1, 12.10, 1C.1 and 11) the inspector has determined that
the Bechtel specification did not previde specific instructions fcr
removal or recompaction of frczen/thawed soils upon resumption of work
after the winter pericd to preclude the effects of Irost action on the
compactad subgrade materials.

T=is failure to assure tha:t regulatory commitments as specifiec in the
l‘cense application are transiated into specification, drawings or
ins=ructiors is -onsidered¢ an ite> of noncompliance with 10 CFR 50,
;penc1a 8, Criterion I111. (329/76-20-05; 330/78-20-03)

Review of %Noncernfermance Reports Identified feor Plant Area Fill

.

The following examples of nonzenformance and audit reports regarding
the plant area fill were reviewed relative to the cause of the noncon-
formance and the engineering evaluation and corrective action:

No. Noriconforming Cendition Engineering Evaluation
(1) CPCe Failure to perform inspec- 'Use as is" based on
QF-29 tion and testing of struc- samples taken from stock
(10/14/74) tural backfill (sand) pile.

delivered to jobsite 29 of
30 day in Aug. and Sept.
74. Bechtel OC not
informed of deliveries.

(2) CPCo Moisture control out of Accepted in place material
QF=32 tolerance of specifica- with low moisture.
(8/7/75) tion C-210, Section 13.6.

(3) CPCo Compaction test had been Failing tests were cleared
QF-68 calculated using incor- by subsegquent passing
(10/17/75) rect maximux lab density. tests.

Tes: reccrded as passing
was actually a failure.
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(& Bechtel! Material placed did not Engineering s:atel that
NCR 421 meet moisture regquire- this caep ares is tevp-
(5/5/76) ments. : orary ané would be rezoved.

This was remcved hases cor
note added to NCR 421 or
3/18/77.

NYote: In the vicinitv of this ramp a Geotech engineer deter-
rined the material! teo be "soft'" and directed a test Pit tc be
dug for investigation in September 1978 after the . G. Bldg.
settlement was identified.

(%) C?Co Lift thickness exceececd Vaterial was remcved and
Qr-120 maximum of 4" in areas recompactec.

(9/21/76) not accessibdle to roller

' equipment. Insufficient
monitoring of placing
crews. Laborer foreman
not farci.iar with re-
quiremen:s.

(6 CPCe Inspection plan C-210-4, Corrected inspection plan
0F-130 Rev. 0, permits 12" 1lifc requirements.

(10/718/76) thickness fcr areas in-
accessible to rollers
caused by 'misinterpre-
tation of specification
requirements. Spec. per-
mitted 4" lift thickness.

(7) CPCo Failure to perform inspec- Engineering accested the
QF=147 tion and testing of struc- material in place "use
o (2/2/77) tural backfill (sand) on as is."
. 12/1/76, 12/14/76 and

1/11/77 (same as QF-2%
dated 10/14/74) material
lacked gradation test

2quirements.
(8) CPCo Moisture control out-of- Engineering accepted ’
QF=-172 tolerance and compaction materials.

(7/8/77) criteria not met.

(<) CPCo Gradation requirements Engineering accepted
QF-174 for Zone 1 materials not materials.
(7/15/77) met.

T




(10)

(1

(12)

(13)

(1)

(15)

(16)

CPCo
QF-199
(11/4/77)

CPCeo
QF-203
(11/22/77)

CPCo
Audit
F=77=-21
(5777 &
6/77)

CPCe
Audit
F=77=32

(10/3/77)

bechtel
XCR 686
(2/1/77)

Bechtel
NCR 698
(2/9/77)

~Bechtel
NCR 10C5

(10/26/77)

Moisture content not met;
compacticn requirements
fur cohesive and cohesion-
less soil not met. Mater-
ials had been accepted
using incerrect testing
data.

Gradation reguirement not
met vet raterials accepted.

Mcisture sontent require-
ments not me:; test fre-
guenc” ="ct met.

Compacticn requirement for

both cohesive and cchesion-

less materials not met;
meisture requirements not
met; tests had been accept-
ed vert failec regquirements.

Same deficiency as NCR 698,

Structural backfill (sand)
vas delivered without
acceptance tests on Oct.
26, 29, Yov. 12, 1976 and
Jan. 11, 12, 1977.

Moisture content require-
ments not met.

Issued Bechte. NCE's Neo
1004 and 1005; YNe. 1004
still open; No. 1203

"accepted as is.

Engineering "accepted
as is."

Bechtel OC te inferr
forecan direc:ing soiis
work of requirements.

Project Eagineering tc
justify the materials
these failing tests
reprasent. XCR 0F-1§3
still open.

Accepted, "use as is."

Engineering accepted
"use as is."

"Accepted as is" based on
density test only.

Based on a review of the above nonconformance and audit reports correc-
tive action regarding nonconformances related to plant £il1l was insufii-
cient or inadequate as evidenced by the repeated deviations from speci-
fication requirements.

This failure to assure that the cause of conditions adverse to qualicy
are identified and that adequate corrective action be taken to preclude
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repetizion is considered an item of noncompliance with [T CFR
Criterion X\I as identified in Appendix A. (32%/7E-20-3¢; 2

Review of Calculations of Settlement for Plant Are:

A review of the settlement calculations for the structures in the
planit area was performed during a visit to the Bechiel, Ann Ardor
Engineering office. Specific attention was given iz structures
founded on plant area "compacted fill." The following specific
findings were made: :

) FSAR, Section 3.8.4.).2 (Diesel Generater 3uiliing) indicates
the foundation of the DG3 to be continuous foctings with inde-
pencent pedestals for each of the Diesel Cenerator

ors. Contrarxy
¢ the structura. arrangement described iz the FSAR, the setile-
ment calculations for the DGB were pericrmed cn the dremise that
the building ané equipment loads would be unifsrmlv distriduted
to the fcundation material by a 154' x 70" foundaticn mat. The
settlement calculations were performed betweern fugust 1976 and

Octcber 1976 by Tachtel Geotech Division.

Discussion with the Geotech Engineer whe perfcrmed the settlerent
calculations indicated that he had not been inlormec of the
design change of the foundation until late August 1S7F when the
excessive settlenents of the DGB and pedestal -ecaze apparent.

2 FSAR Figure 2.5-47 indicates the load intensity for the 0OCB te be

4L KSF (4000 1bs. per sq. ft.); however, the seitlement calculations
reviewed indicate a uniform load cf 3 KSF (3002 PSF). This appears
to be a conflict between the FSAR and settlement calculations.

3. The settlement calculations for the borated water storage tanks
were performed assuming a 54' diameter circular fcundation mat
with an assumed uniform load of 2500 PST. Ins:eac, the tanks
are supperted on a continuous circular spread Iooting and compacted
structural backfill as detailed on the conmstrustion drawings. The
Geotech engineer was also not made aware of the revised founcation

detail.

FSAR Figure 2.5-48 (Estimated Ultimate Settlements) incicates the
anticipated ultimate settlement for Unit 1 and 2 plant structures. The
values indicated for the Diesel Generator Building and Borated Water
Storage Tanks are the values developed assuming uniforsly distributed
loads founded on mat foundations as was indicated in the settlement
calculations reviewed even theugh the actual design ané comstruction
utilizes spread footings. The FSAR does not indicate the foundation



type assumed in the settlement calculations and therefore the valiues in
the FSAR figure appear tc represent the settlements estizatec 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 compacted fill between
‘elevarions 603 and 634 in the plant area was assumed to be 0.00.
(estimate oased on experience). FSAR Section 2.5.6:.10:3.3

(Soil Parameters) indicates the soil compressibility parameters
used in the settlement calculation are presented in Table 2.5-l¢.
This table indicates that for the plant £ill elevaticns 633 tc
634, the compression index used was 0.003. Contrary to the FSAF
value, 0.001 was used in the settlement calculations revievel.
This value is directly used to determine the estimated ultiinmate

"

sectlement of structure supperted by plant fill material.

Based on the above examples, measures did not assure that scecific
design bases, included in design documents, were translated intc the
license application resulting in inconsistencies between Cesigrn docu-
ments and the FSAR. This is considered an item of noncompliance wi:i~

10 ZFR 50, Appendix B, Criterion III as identified in Arpencix 2.
(329/78-20-07; 330/78-20-07)

Discussions with CPCo perscnnel responsible for the technical review
and format indicated that a comparison between the design cocuzents
and FSAR had not been performed. Likewise, Bechtel personnel indi-
cated that a detailed comparison for the technical accuracy of Zesign
documents te the FSA- statements had not been performed; insteacd
reliance was placed on the originater's input.

According to the Civil Engineering Group Supervisor, a =at foundation
wvas considered for the DGB only during the conceptual stage. All
dravings generated show a spread footing foundation. The supervisor
stated that the Geotech engineer apparently based his calculaticens on
the conceptual stage information. He went om to sa¥ 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, {t was disclosed that the Adrinistration
Building at the Midland Site had experienced excessive saettlement of
the foundation footings. Although the Administration Building is a
non-sa‘etv-related structure,-it is supported by plant area fill
material compacted and tested to the same requirements as raterial



supporting safety-related structures and therefore pariinen
current se:ctlements being experienced by the Diesel Genera
The following are the events relating to the settlecent of
stration Building footings.

o
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During the end of August, 1977, a Bechtel f{ield emgineer observed & ga?
between a slab and the grade beam of the Acdministration Building. M
August 23, 1977, a esurvey was taken of the settlement. The results
indicated that the foc:ings supporting the gra<e bea~ had experiencel
settlement ranging fro= 1.32" (north side) te 3.48" (scuth sice.

This settlement took place between Julv 1977, and the end of August
1977. The footings were supperted by "randor f£ill" (Zone 2 material'.

The concrete footings on the orcder of 7' 6" =y 7' 6" by 1' & Ceep
vere removed along with the grade beam. The randox fill rmaterial vas
also removed., According to U. S. Testing perscnnel, it was cbserved
during excavation of the fill material that there wire voids of 1/u"
to 2" or 3" wizhin the £ill and these vere asscciatsd with large lumps

-

¢f unbroken clav measuring up to 3 feet in Jiameter.

The Civil Field Engineer assigned respenmsibility for plant fill werk
said that, although h2 was no soils expert, it was his opinion that the
sroblem was caused by the presence of pockets of water cdue to drainage
‘rom the stear tunnel. The Lead Civil Field Enginesr alsc indicated

a érainage probler caused the Acministration Buildisng foozings settle~
ment. Thevy were, however, unclear as to how the waler pockets were
formed, i.e. whether thev were formed as the fill was being placeé or
now they could develoy af:er the fill was cozpactec.

The excavated fill was replaced with concrete and the design of
individual footings was changed to a continuous sprecd footing
design for support of the building.

As a result of the settliezent of the Administration Building footings

a total of seven borings were taken of which five were in the Acmini-
stration Building area, one in the Evaporator Building area and one
south of the Diesel Generator Building. 1In the Adrinistration Building
area the foundation material was found to be "soft" with "sponmgy char-
acteristics.” The two other borings did not indicate unusual material
properties in that the blow counts were reasonable. These borings were
taken in September 1977.

The licensee indicated that reports from Bechtel cencluded that the
primary cause of the settlement in the Administration Building area
was insufficient compaction of the fill. Bechtel also concluded that
"deviations from specific compaction requirements was the result of




repeated erroneous selection of compaction standard,” i.e. the imcorrect
eprizus moisture-density curve was used for the soil material being
compacted. In effect, the moisture-density curve was erronedus.y assu~ed
to represent the soil being used and therefore soil was compacted o less
than maximum density.

Beclicel personnel, including the Civil Group Supervisor, Project
Engineering, the Field Project Engineer. the lead Civil Field Fagineer,
and the Chief Civil QC Inspector, all stated that the Adminmistraticn
Building footing settlerment was regarded as a localized orctler. The
question as to the adeguacy of the entire plant area fill cid not arise
even though the felloving sirmilarities existed detween the Adminmistirazion
Building area and rest cf plant fill; (a) same soil specificaticn svrlied,

2) sare material (randoz fill) was used and (3) same control rrocedures
and selection of laboratory compaction stardards was used. The Diesel
Gererazor Building area required even more fill than other safery-relate:l
s-ructures since its base is located at & higher elevation than the
ethers.

Review 0f Incerface Between Diesel Cenerator Building Foundaticn ané
E.eztrical Duct Banks

¢f the Bec:tal corganizatzicn was performec to detertine whether the
cesign accounted for the interaction of the electrical duct banks and
soread footings on the ciiferential settlezent of the northside of the
DGE. It was determined tha: the electrical and civil groups made
azcommodations in the design to permit settlement of the spread fcotings
arcund the electrical duc: banks by including a styrofoam "bond breaker”
around the duct bdanks. Both electrical and civil groups reviewed and
apsroved electrical Drawing E-502 which includes the aporopriate detail.

Eowvever, Bechtel Drawing (=45 which identifies Class 1 fill material
areas parrmits the use of Zone 2 (random fill) which includes "anv
material free of humus, organic or other deleterious rmaterial.” Tnis,
in effect, does not preclude the use of concrete around 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 project engineering to field comstruction, dated Decerber 2754
1974, states, "lean concrete backfill is considered acceptable for
replacement of Zonme 1 and 2." The instruction is consider<d iradequate,
{n 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 tc the excessive ¢iffec~
encial settlement ir the Norti¥=South direction across the building.



This failure to prescribe adequate imstructicns for activities affecting
the quality of safety-relatec structures is considered an itex :zf nonror-
pliance with 10 CFR 50, Appendix B, Critericn VU as identified in Arcencix
A. (329/78-20-07; 330/78-20-07)

Review of Soils Placement and Inspection Activities for Plant Area T:ill

A subcontractor, Canonie Construction Company, Soutr Faven, Michigan,
performed the major portion of the earthwork at the icdland site.
Although Canonie was primarily engaged to construct the coecling pond
dike, thev alsc performed most of the plant area £ill work. Bechtel.
however, alsc »erformed plant fill work prior 2o and after Cancnie lef:
the site in cid-October 1977. The last Carcnie cdaily QA/0C il '
placement report is dated October 16, 1977.

According to Canonie 0A/QC records the first £i11 in the DCB area was
placed in late October and early November 1975. Ne¢ further 411 was

placed in the area until July 1976. After tha: tire, fill werk in the
area was interspersed with soils work in othar areas.

While it would be difficult to identify the soil werk perforzec by
Bechtel versus that performed by Canonie, records reviewed indicated
that most of the Bechtel work was done during the latter part cf 187¢
and coatinued through 1377 and 1978. Althcugh rost of the Bechtel werx
related to placing sand around piping ané ducts after they were laic
and placirg sand adjacent to valls, some motorized work corpac:img clav
£i11 was al.o done by Bechtel.

Regarding the ,lan~ fill werk performed by Bechtel, CPCo Audit Report
Xo. F=77-2! dared June 10, 1977, identified a nuzber of deficiencies
which recommended the corrective action to be as follows: (1) "the
foremen directing the soils work should be insctructed as to the
required moisture content limits" and (2) "the foreman directing the
soils work shculd be instructed as to the correct test freguency
requirements.” Interviews with two such Bechtel foremen confirmed the
fact that they were directing soil operations. They indicated they
received their instruction regarding 1ift thicknesses and testing
requirements verbally from field engineering through a general foremar.

Bechtel design criteria C-501 (Page 8) and PSAR Amendment No. 3 (Parmes
and Moore Report, Page 16) states that, "Filling operations should be
performed under the continuous technical supervision of a qualified
soils engineer who would perform in-place density tests in the corpacted
£i1]1 to verify that all materials are placed and compacted in accordance

with the recormended eriteria."
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Based on the above, the scils activities were not accorplished unier the
consinuous technical supervision in accordance with Sechtel cesizr cri-
teria. This failure to provide a qualified soils engineer tc perforr
technical supervisicn for activities affecting quality as requirec tv
spe:ifications and the PSAR is considered an ites of noncompliance with
10 CFR 50, Appendix B, Criterion V. (329/78-20-0¢; 330/78-20-0%8)

The foremen indicated that Bechtel Field Engineers and QC inspectors were
rarelv in the areas where soils activities were going on. The fcremen
decided when and where tests were taken. The locations of tests were
aprroximated by pacing or visually estimating distacces froo cclumns

or building walls. Lift thicknesses were determinec visually, usuallv
withecut the use of grade stakes.

Soils testing services are provided by U. S. Testing Cozpany basec on
the requirements of Specification C-208. The two L. $. Testing tech-
rnicians who said they performed an estimated 307 of the soil testing
during the vears 1973-77 indicated that they rarely sav a Sechtel fielcd
engineer or QC inspector in the areas where plant 1. activities were
going on. One technician said he could recall cnly one occasion when

2 QC inspector was present when he took an in-place densityv test. The
cther technician estisated he had contact with 2 OC inspector in the
£ield about once a month. A Bechtel OC inspector, however, was assigrec

to the testing laboratory on a full-time basis.

U.S. Testing personnel stated that errcneocus test locaticns were a
chronic probler regarding the Bechtel placed £ill. The location of

& test was usually given at the time of the test by a labor forerman

or a laborer if the foreman wasn't there. Sometimes, however, 2 forerman
vas not familiar with the area in which he was working and the locatien
was not provided until scmetime after the test. It became necessary on
occasion to withhold test results as a means of getting the test location.
Test eleva:ions were approximated sequentially. 3

The technicians further advised that rarely did a Bechtel OC inspector
request a test. Normally, labor foremen requested thez. 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 cormunicated 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 OC and Field 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 raieing and in order tc 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 stoppec on




some occasions.’ A Bechtel foreman confirmed that dansizy tests weTe en
vecasion taken while it was raining. yhile chis is not aamsrar: t: the
svccification instructions, it is contrary to ssancarc sractice.

L. S. Testing personncl indicated that when moisture was acied, the
procedure did not inclucde blending the material which resu.ted in

mushy seams. 1t is commonly accepted good parctice t°O disc the £il0
after spraving it with water to add needed mOisSTuTE. 2 Zechtel fererman
stated that {f moisture was needed they compacted €7 theT sorinklec it
and then addec another 6".

The field enginear whe was assigned responsidilicy tcr s.ant fill wark
stated he dic nct spend full time ON soils work sinc =2 a.sc had
responsibility for two structures, the steam tunne. and zeneral vars
work. He said he tried to get out tO the area wneTte £:17 wotk was

peing done once 3 da.. Some tizmes he did and scmeiimes ~e 2ic aet

te indicated it was his impression that the OC Inssectsy raesponsible
for the scils work on the day shift visited chase work avess coneé oY
twice a week. Ee confirmed that only oral instTucCIichs wes crnishec

to the foremen whom he felt were conscienticus. T=e sl
cxpetienced with the foreman was maintaining preoes b § 3.4 4

"
'
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The OC inspector who was orimarily respensitle for the plant £i11 worTk

i{s no longer emploved BY sechtel. The OC inspecter wac was respondible
for the plant £411 work on the night shift grated that "2 -ries tc deveote
about one hour a night to the slant fill activities. =e i~dicated that
during 1974-1977 there was much emphasis peing placec ¢n czdwelding anc
rebar work ané it was necessary to spenc the majority »f his time ON

those activities. He maintained that he dic have igir.y frequent contacts
with the technicians who performcd the in-place density Tests, partic-’
ularly when test failures occurred. He indicated it was rig izpression
that the labor foremen were directing fill placement a‘ezuately.

Review of Inspection vrocedures

The following procedures which are relative toO backfill operations
at Midland Units 1 and 2 between August 1974 through pecerser 1977
wvere reviewed.

a. Bechtel Master Project (o] Instruction for Cozpacted Backfill - L
C-1.02 was issued for construction October 18, 1676, and it is
presently the current instruction which is used pv Sechtel Qc

(when Becntel is the inspection agency, proviiing first level
inspections during packfill operations). Furzher, this imstrucs
tion was used by Bechtel-QC when monitoring she asztivities of
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other inspection agencies (Cancnie) when such agencies were
perforving the first level inspections of backfill operations
during the time periods of October 18, 1976, until June 28, 1577.

b. Bechtel Ouality Control Master Inspection plan for Plant Foundaticn
Excavation and Cooling Pond Dikes (Plant Area Backfill and Berm
. Backfill) - Procedure No. C-210-4 was the instruction utilizec bv
Bechtel QC when monitoring the activities of other inspe~ntion
agencies that were providing the first level inspections of baeck-
fill operations (this instruction was utilized during time periods
prior to October 18, 1976).

e, Bechtel Ouality Control Master Inspection Plam for Structural
Backfill Placement - No. C-211-'" is an instruction utilizeéd b
Bechtel QC when performing first level inspection of backfill
activities prior to October 18, 1976.

: \ Bezhtel Procecure C-1.02, listed above, was written as a replacement

for both Procedures C-210-4 and C-211-1. The inspection activities
which were delineated in Procedures C-210-4 and C-211-] were compared
with those described in Procedure C-1.02. The following are some of
those activities which were comparec:
Inspection Code for--
Activities/Task Description C-210-4 C-211-1 C-1.02
b Backfill Material
ot SR Free of brush, roots, sed, 1 s(V)
snowv, ice or frozen soil.
£ 2. Material moisture conditioned S 1 s(V)
& te required moisture content. ' "
A _
3. Structural backfill used I
| with 3" of plant structure, .
' shall be cohesionless and
free-draining.
| (*) 4. Material not placed upon I S(V) 3
! frozen surface.
S. Foundation approved prior to H H R/K
backfill placement.
6. Prior to start of work, area 1(V)

free of debris, trash and
unsuitable material.

1) e




*,

Cozpaction Reguirements

a1

(*)

Cohesionless material com-
pacted not less than 50X
relative density.

- Cohesive material compacted
to not less than 957 max.
density.

3. Zones 1, 1A, 2 and 3 material
in uncompacted lifts not ex-
ceeding 12"; areas not access-
ible to roller equipment the
material placed in uncempacted
lifts no exceeding -".

Material Testing

1.

COR7 0 s -

Those activities identified by an (*) asterisk indicate inspection require-
pents which have been relaxeé from the original procedural requirements.

It is considered that the relaxation of actions relating to the coenfir-

Verify testing and test results
are as per engineering requirements.

a. Materials

b. Moisture

G Compaction

Review lab test report veriiving:
a: Proper test method.

b. Proper test frequency.

c. Technical adequacy.
Inspection point
Hold point
Witness point

Surveillance (V) - visual
Review records

-

-

s(V)

S(\)

SE)
s(V)

s(V)

mation that soils placement activities were conducted according tc
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specifications contributed to inadequate compaction of foundation and £111
material and the increase incidence of deviations from specifications
regarding lift thickness, moisture control and frequency of testing.

This failure to provide adequate inspection of activities affecting quality
{s consicdered an item of noncoempliance with 10 CFR 50, Appendix B, Criterion
X. .(392/78-20-09; 330/78-20-09)

Exi: Meetings

Ve-hers of the NRC staff met with Consumers Power Company anc Bechtel
Corsoration at the XRC Region 111 office on February 23, 1979 to present
the sceope, purpose, and -reliminary findings of the investigation. That
mee:ing was subsequently followed by a second meeting held om Marceh -
1379, during which Consumers Power Company respended to the preliminary
{iavestigation findings. The documents used during these meetings were
trans~itzed to Consumers Power Company by NRC letter dated March 15, 1979.

5y
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< A beneymern
78 pover
ﬁﬂmpﬂ'ly Stephen H. Howell

General Offices: 1945 West Parnali Road, Jackson, Michigan 49201 « (517) 788-0483

April 24, 1979
Howe 121-79

US Huclear Regulatory Commission
Office of luclear Reactor Regulation
Attn: Harold R Denton

Washington, DC 20555

MLDLAND PROJECT
DOCKET NO 50-329, 50-330

RESPOWSE TO 10 CFR 50.54 REQUEST ON PLANT FILL
FILE: 0u85.16 SERIAL: 6915

Transmitted are ten copies of the response to your 10 CFR 50.54(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 ticse
cases in which future activities must be completed, the comp.etion date has

been listed. OSpecific activities which will be performed subsequent to thic
submittal are detailed in the interim report.

Consumers Power Company

Dated: April 24, 1979 by%(:iﬁ‘\-’" "S) @Jm,\(

Stephen k'Jiowell, Senior Vice President

Sworn and subscribed to before me on this 24th day of April 1979.

'£34J(1hik-if 7%mcbﬂ,odg/

Notary PuWlic, Jackson County, Michigan
My commission expires September 21, 1982

o-tasiert |

Sentor Vice President



RESPONSES TO THE
NRC 10 CFR 50.54(f) REQUEST
REGARDING PLANT FILL
FOR
MIDLAND PLANT UNITS 1 and 2
CONSUMERS POWER COMPANY

NUMBERS 50-329 AND 50-330

Consisting of:
1. Preface

2. Completion Status of Each Response
3. Responses to the 22 Questions

Report Date: April 24, 1979
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PREFACE

Subsequent to the March 5, 1979, meeting at the NRC Regqi
offices, additional soils investiqationgwork has beeneg:gf e
formed at the Midland jobsite to further evaluate the guestion~
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 fur each area.

Concurrent with the investigations descilibed 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
£ill 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. Upen conclusion of these investigations, the
final safety analysis report (FSAR) requirements will be
reviewed and updated to reflect the results of these evalua-

tione.

Please note that additional activities are required to
complete sev:ral of the responses. An interim responge,
including a scheduled completion date, has been included
where additional information is needed.



COMPLETION STATUS

Date to
Complete
Response Question
Question Status (If Applicable)
1 Complete
2 Complete
3 Complete
4 Interim August 1979
5 Complete
6 Complete
7 Complete
8 Complete
9 Complete
10 Complete
11 Complete
12 Interim May 1979
13 Complete
14 Interim August 1979
15 Interim December 1979
16 Complete
17 Interim June 29, 1979
18 Complete
19 Complete
20 lnterim June 29, 1979
21 Complete
22 Complete

Actions and/or Remarks

Corrective actions are
currently in process.

Provide acceptance criteria.

Complete soils investigation
work and implement remedial
measures.

Provide analysis and
evaluation.
Provide evaluation.

Evaluation of Category I
piping.

Complete review and analysis
work.




guestion 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 cf 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 cther than

£i1l?

(¢) Investigate other activities not associated with
the fill, but important to safety for other systems,
components, and structures of the Midland faciliiy
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 estion 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, oOr conditions which have not heen ruled
out as possibly contributing to the diesel generator building

settlement problem. Appendix I also provides:

L I A detailed discussion of each deficiency, including its
scope and possible generic implications




2. The correctivz actions taken to correct each aeficiency
associated with the settlement problem

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).

These sections, as well as those originated by CPCo or Bé&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
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

o CPCo and BéW and a three-company meeting was held to

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.

The Midland FSAR was submitted to the NRC at an earlier

point in the project schedule than would have normally
occurred in order to provide additional time for the operating
license hearings due to the forecasted intervention. Conse-
quently, 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
necessary information.

In addition, 973 official NRC questions were issued on the
Midland docket (850 on the FSAR and 123 on the environmental
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
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January 22 through 30, 1979, to ensure that there is a

gystem by which design changes are reflected in the FSAR and
that this system is properly implemented. In addition,

there were numnerous CPCo QA audits which included this aspect.

To identify and track missing information in the FSAR, an
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 and
project design documents are constantly being reviewed and
compared against each other. When inconsistencies are
identified, they are corrected. However, there are some
sections of the FSAR that ar» essentially inactive (e.g.,
the FSAR section relates to items for which the design,
procurement, and construction phases have been completed and
there have been nc recent document changes or NRC guestions
to prompt a raview of the section).

Prior to the identification and investigation of the diesel
aenerator building settlement starting in August 1973, FSAR
Section 2.5 and Subsection 3.8.5 (which were the areas of
contradictions in the PSAR and FSAR as described by IGE
during the meetings of February 23 and March 5, 1979) were
considered inactive. All of the major plant backf.ill opera-
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.

Altkough the above activities have been and are now being
implemented, it has been decided that in order to provide
assurance that areas of contradictiun do not exist in other
gsections of the .SAR and FSAR dealing with matters other
than fill, the following additional actions will be taken.

- 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
1ist 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
that the PSAR design commitments were properly dispo-
si. oned through incorporaticn into a project design



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
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 tachnical 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 tnere 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 Questicn 1, Part ¢)

The previous discussions describe known quality assurance
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 actiocans previously noted, other
actions related to the generic nature of the deficiencies identi-
fied have been taken or are in progress. These resulted from ZCPCo
and Bechtel's implementation of their QA programs. A brief
descripcior of these actions follows.

1, A review was completed by Bechtel Quality Assurance in
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.

I8 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
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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,

During the specification review, Bechtel Quality

Control and CPCo QA also reviewed each active Quality
Control Instruction (QCI) in use to ensure the callout
of adequate inspection c.iteria. Where additional
clarification of specifications was considered necessary,
this information was forwarded to Bechtel Project
Engineering for resolution and included in the study
discussed previously.

During 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

vear. Bechtel QA engineers assigned to the site have

been increased from five in 1977 to a present level of

eight.

In 1976, CPCo QA instituted a program of overinspection

of certair Q-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).

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

(1) Reinforcing steel installation - initiated in

June 1976 on a sampling basis, and in Octooer, 1976,

for 100% review
(a) 1976 - 53 inspections
(b) 1377 - 306 inspections

(e¢) 1978 - 145 inspections
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(2) Structural embedment installation - 100%
(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.

Ce 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.

p 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.
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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.
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Appendix 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.

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
"...mod’fied proctor mecthod (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 turough 6,
Section 13.4, Testing, states, "Testing of
all materials placed in the plant area and
the berm wili be performed 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



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)."

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 pe cohesive fill. The actual
material specified and used was random fill,
which includes cohesive and cohesionless
material and concrete.

FSAR Subsection 3.8.5.5 indicates a
settlement of 1/2 inch for shallow spread
footings (such as the diese] generator
building). FSAR Table 2.5-48 indicates a
settlement of the diesel generator building
of approximately 3 inches.

Inconsistency Between Basis For Settlement
Calcvliations For Diesel Generator Building And
Design Basis

a.

Settlement calculations for the diesel
gererator 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 .00l was 1sed rather than
the index of .003 shuwn 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.
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b. The results of these erroneous calculations
were included in the FSAR.

Inadequate Design Coordination in the Design of
the Duct Bank

Four vertical duct banks were designed and
constructed without sufficient clearance to allow
a relative vertical movement between the duct bank
and the building, and therefore restricted the
settlement of the diesel generator building.

Discussion Of The Deficiency, Its Scope, And Generic
Implications: (The numbers below corresponc 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.

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 § Moore report is referenced in
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 comsultant recom-
mendations) 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.

Letters, TWXs, telecors, and memorandums are often
used to clarify the iatent of the specifications.
It is possible tha: in some situations the
clarification provided through the above methods
may have modified the specification without
formally changing the wording of the
specifications. This is considered potentially
generic to other areas.
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Refer to the response to Question 1, Part b.

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 pef over the entire building. The
calculations were checked in the San Francisco
office in March 1977. The final design was
released by Bechtel Fioject Engineering in

March 1277.

A fill soil compressikility factor of .00l 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 ¢id not become aware of this
change until after the diesel generator settliement
problem surfaced. Thereafter, he determined that
the change, in this case, would result in a
predicted settlement that was insignificantly
different from that predicted in the original
calculation. This was not noted in the original
calculation.

Checking of the calculation was ccmpleted prior to
completing the coordination of the final design
configuration. The original calculations were
based cn 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
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 he small and within
the accuracy limits of the analysis. However,
this was not noted in the calculationn.

Although it is felt that this is an isolated case,
tc assur? compliance with the requirements of

EDP 4.22, and EDP 4.37, refer to Part C (below)
for a discussion of the corrective action.

Project design Drawings E-502 and C-1001,
Revision 2 and C-1002, Revision 2 resulted in a
l-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



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
beluow 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 thrcugh 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 1ia 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 vith EDP 4.4€. 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 1
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 signifizant deficiencies.



Actions Taken To Correct The Deficiency Associated With
The Settlement Problem: (The numbers below correspond
to the numbers under Parts A and B above.)

| 7Y

llb.

Specifications C-210 and C-211 have been revised
by issuance of Specification Change Notices (SCNs)
C-210-2001 (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-
helid equipment;

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

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.

Specifications C-210 and C-211 have been revised
as previously stated in Section C.l.a above.

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

Pertinent portions of FSAR Sections 2.5 and 3.8
are beinc reviewed, and FSAR change nocices 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,
1979). The remainder of these reviews will be
completed by June 29, 1979.

Settlement calculations will be made again
subsequent to the completion of the diesel
generator building surcharge operation.

v r -
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s.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.

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.

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

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.

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
referencecd document has been incorporated into the
design document and to verify that no omission or
conflict exist. 1If a particular Design
Requirements Document is not applicable to the
design document, place 'N/A' in the space provided
for identification.”



2.b0

2.4.

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.

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 ard concrete specifications were not
because the status of this construction w-s
nearing completion at that time.

Using the installation of the reactor building
spray pump and ancillary system as a study
mechanism, Bechtel and CPCo performed a
dimensional tolerance study. The purpose of this
study was to evaluate drawing and specification
tolerances and clarity. This study was concluded
in early 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.

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.

EDPI 4.49.1, Specification Change Notice, will be
revised by May 1, 1979, to inccrporate
clarifications and instructions concerning use of
specification change notices.

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.

Refer to the response to Question 1, Part b.

Calculational techniques and actual analysis will
be audited to sample the effectiveness of the



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.

No further actions are required on this item.
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A.

CATEGORY II
CONSTRUCTICN ACTIVITIES

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 gualified to
handle the specified lift thicknesses and that
appropriate lift thicknesses were established for
each type of equipment.

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 scils placement.
The direction and supervision were not sufficiently
employed.

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-upcrated equipment and
in areas placed under Specification C-2]0 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 achievina satisfactory in-place
test results. However, th. 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.

The soils tests during plant fill operations
generally showed good compaction, and this informa-
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tion was utilized by field personnel in determining
the amount of direction necessary. Soils operations
are unigue and there are no physical attributes
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 gquality

(e.g., hydrostatic tests, nondestructive examinations,
and functional tests).

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

1.

2'b.

Prior to the resumption of soils work in the plant
area, compaction equipment will be reevaluated or
requalified as to material type (cohesionless cr
cohesive soil), lift thickness, number of passes
or rate of coverage (i.e., compaction effort), and
compaction achieved based on field and laboratory
density testing. This will be documented.

Permanent £fill operations will not be conducted
unless a Field Soils Engineer is onsite to provide
technical direction for the operations. SCN C-
211-9001 adds this requirement. In addition, a
30ils Engineer from the Bechtel Design Section
will be assigned to provide an overview of the
field cperation. The duties and responsibilities
of these personnel will be defined prior to the
resumption of soils operations.

CPCo will implement overinspection for soils
placement, utilizing a specific overinspection
plan.

Corrective Action Taken To Preclude Recurrence Elsewhere:
(The numbers below correspond to the numbers under
Parts A, B, and C abcve.)

1.

A review of specifications and procedures used for
construction will be made tc identify all construc-
tion equipment requiring qualification. This
review will be completed by June 29, 1979.

The duties and responsibilities for field engineers
and field crafts supervision are defined in Field
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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.



CATEGORY III
QUALITY CONTROL AND TESTING ACTIVITIES

A. Deficiency Description:

1‘

Inadequate Quality Control Inspection Of Placement
Oof 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.

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 l1-7 describes the methods that were
used for soil control during the various stages of
scil placement.

Incorrect Soil Test Results

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 revort 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.

Inadequate Subcontractor Test Procedures

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:

a. Developing and updating the family of proctor
curves;

b. Visually selecting the proper proctor curve;



- Developing additional proctor curves for
changing materials occurring between normal
frequency curves;

d. Alternative methods of determining the proper
laboratory maximum density where vi..al
comparison is not adequate.

Specification G-22, Revision 1, dated June 22, 1973,
is an attachment to Specification C-208 and specifies
the requirements for U.S. Testing's QA Program.
Section 3.1.5 requires that this program provide
instructions, procedures, and drawings.

Discussion Of The Deficiency, Its Scope, And Generic
Implications: (The numbers below correspond to the
numbers under Part A above.)

1.

The inspection for soils was accomplished by
surveillance which diZ not require extensive
documentation of the specific characteristics
inspected. In other construction areas for which
surveillance is emploved, 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.

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 mrasured during the
density test, which was taken immediately after
compaction. Therefore, by field interpretation,
the moisture content was measured "during compaction"
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-14



moisture conditioning in the area where fill is
being placed and compacted.

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.

Bechtel's quality control of testing performed by
the testing labeoratory 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
mcisture content was within the required limits
(whea required for cohesive soils), and the report
form was properly completed providing date of
test, location, elevation, and laburatory 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 (NPE)
subcol. :ractor, as indicatel by recent monitors and
audits as follows:

a. Since January 1978, there have been ten
audits of the NDE subcontractor's operations
completed by CPCo, Bechtel, an Authorized
Inspection Agency, and the subcontractor's
management. The findings 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
firal 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.



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.

Actions Taken To Correct Deficiency Associated With The
Settlement Problem: (The numbers below correspond to
the numbers under Parts A and B above.)

l.a. PQCI C-1.02, Compacted Backfill, is being revised
to include a Daily Soil Placement Report, which is
tc be used in each area where soils work is being
performed. This report will include:

(1) Area sketch showing areas of placement;
(2) 1Identification 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 of
all tests taken and testing frequencies.

1.b. Bechtel Quality Control "surveillance" will be
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.Db,
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
direction as to the manner in which moisture is to
be controlled in the field.

2.b. Bechtel Quality Control will continue to review
field moisture and density test results to verify
that moisture content is within the required
moisture limits. When test results are not accep-
table, the area affected will be identified to the
Field Soils Engineer for appropriate action. The
corrective action taken will be documented by
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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 contrul. 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.
Final acceptance of moisture content will be at
the time of compacticn taziiny, =27 Tequired 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 resulcs is
being conducted by Bechtel. The Bechtel Geotech
group is leading the investigation. This investi-
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) Analyczis 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.



4.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.

Corrective Actions Taken To Pr.clude Recurrence Elsewhere:
(The numbers below correspond to the numbers under
Parts A, B, and C above.)

1.

3.b.

Bechtel Quality Control has initiated a review of
all active Quality Control Instructions (QCIs).
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.

No additional action is required.

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.

The laboratory testing subcontractor is also
performing other testing work, such as that for
concrete materials and reinforcing steel mechanical
splices. Through reviews of test results, test
procedures, equipment used, and personnel performing
the tests, similar deficiencies as addressed above
are not apparent.

An in-depth Bechtel QA Proiect 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.

No additional action is required.
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S. Additional Actions Applicable Across the Board:

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 technigque (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 regquire
that the QC Engineer utilizes the acceptance
criteria as stated in the source document
and records the actual inspection
res:...cs;

(4) Delineate interfaces;

(5) Clarify instructions to the Bechtel
Quality Control Engineer;

(6) Clarify the scope of the inspecticn.

CPCo Project Management and QA reviews field
procedures (new and revisesdi) and CPCo QA
reviews QCIs (new and revised) in line with
Beclitel before release.

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.

CPCo reviews onsite subcontractor QA manuals
and covers their work in the audit process.

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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£. Bechtel is working to incorporate scientific
sampling plans for inspection areas, whereas
the existing practice is to use percentage
sampling.



A.

CATEGORY IV
QUALITY ASSURANCE ACTIVITIES

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, Q?-zgp QP‘SZ' QF-GB, QF"lZO, QF-130' QF’lu?,
QF-172, QF-174, QF-199, QF-203, Audit Findings F-
77-21, and FP-77-32, NCR 421, NCR 686, NCR 698, and
NCR 100S5.

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.

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.

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 cculd be generic to other areas
where repetitive nonconformances have occurred.
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In addition, the CPCo program to detect significant
conditions adverse to guality 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
preblems is ccnsidered to have possible generic
implications in other areas, even though it is
recognized that an audit program only samples
operations.

Actions Taken To Correct The Deficiency Associated With
The Settlement: (The numiers below correspond to the
numbers under Parts A and B above.)

b 4 See Section D.l.a ané D.l.b below.
- See Section D.2 below.

Corrective Actions Taken To Preclude Recurrence Elsewhere:
(The numbers below correspond tc the numbers under
Parts A, B, and C above.)

l.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 corractive 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.

r 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.
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Attachment 1-1 DATLS

REV. A
MIDLAND FROJECT REV. B
FSAR SECTION REFERENCES REV. C

Job le. 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 Ne., Rev. No., etc.):

1. Regulatory Cuide 1.70, Rev. 2, Section

2. NRC Standard Review Plan, Section
NRC Branch Peosition Papers

3. DRL Safety Evaluation, Section

4. PSAR Secticn or Questions

5. Unipcorporazted SAR Change Notice
Incorporated by This Text

6. Unincorporated SAT Change .lotice
Considered .

7. Regulatory Guides No./Rev.

8. Project Regulatory Guide Position
Considered NA YES

9. Responses to NRC Regulatory CGuide
Questions No.

10. Supplemental Environmental Report Secticn

11. Final Environmentzl Report Section

12. System Description/Rev.

13. Dwgs. or Specs./Rev.

14. BESSAR Section Reviewed

15. BESSAR Section Adapted

BESSAR Section Found Non-Applicable Because

BY:

Originating Engineer

CHECKED:

FSAR Coordinator



Attachment 1-2

HIDLAND PROJECT
FSAR INTERFACE ROUTINC SLIP

Attached is the following FSAR Sub-Section(s) for your review:

TITLE:
NUMBER(S): rev.
Please return to , 8th floor, after review

is completed 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
PRINT
JOB 7220

FSAR Admianistrator

Comments: Refer questions to:

{ DATE

TQ INITIAL DATE

Architech
Civil

Contzol Sys

|| Blecrrical

Geotech

-Muc Eng

Plant Desgn

Mechanical

Don Riat
FSAR Coor

return to: | by:
CINDY FTIE




Attachment 1-3

MIDLAND PROJECT FSAR
INTERFACE COMMENT CLOSURE

Job No. 7220 . - Date

Section No. 2 X Rev.

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.

-

5.

Prepared:

Originating Engineer

Approved:

Discipline Team Leader



Attachment 1-4

MIDLAND PLANT FSAR
CHIEF ENGINEER'S COMMENT CLOSURE

Job No. 7220 - Date

Section Mo.

Section Title

Originating Discipline

The above titled section has been reviewed by the following chief engineers
and all comments are closed. Original DRNs are attached for the project
files.

i.

2.

3.

The text changes required to resolve Chief's Comments have been coordinated
as necessary with the following affecred disciplines. The initials below,
of the EGS or his designee, indicate satisfactory resolution of the Chiei's
comments which affect his discipline.

1. .

2.

3.

Prepared:

Originating Engineer

Approved:
' piscipline Team Leader



1.2

1.5.8

2.5.4.13.1

2.5

3.6.2.1.1

Page/

FIG
1.2-22

1.5-3

TBL
1.7-10
and
1.7-11

TAL
2.5-14

2.5-16

FIG
3.5-10
through
3.5-14

FIG
3.5-10
through
3.5-14

3.6-9

AMENDMENT /COMM  \INT LIST

Area/
System

Equipment location figure

Biowdown forces on
internals and core
(Licensing Issue 1)

ESFAS, HPI lube oil
pumps

Benchmark locations

Contact stresses and
ultimate bearing capacity
for foundations supporting
seiomic Category I and I1
structures

(Licersing lssue 44)

Idcalized soil profile
and parameters

Licensing commitment:
equipment locations
for missile protection
study

Reactor building

internal missile
study

Pipe break locations

MIDLAND 14&2-FSAR

(Sorted by Sections)

Missing
Information

Revise Drawing M-19

to eliminate

incomplete soctions (V)

Recults of reactor internals and core
analyses

Revise J-237, J-238, and J-239
logic diagrams with regard to RAS
actuating HPI lube oil pumps

(Q&R 211.124)

Survey settlement wmeasurcments
(TBL 2.5-14A) will be submitted
yearly until commercial operation

Provide ultimate bearing capacity

and factor of safety for the diesel
generatos building, solid radwaste
building, ani condensate, primary, and
borated water storage tanks (footnote 2)

Provide aver.ge values for layers
A and B

BAW to0 review figures (M-45 through M-49)
(Refer to Bechtel-1235, 2-22-79)

Revise figures to indicate changes
in plant laycut and wmissile protection
design (M-45 through r-49)

Finite element analysis on primavy loop,
B&W (Mt. Vernon) provides detailed
analysis of pipe stress, radial and
axial (A)

Date
Due

N/S

04/80

04/79F

N/S

N/S

07/79

04/79¥¢

N/S

07/79

Company

Bechtel

B&W

Bechtel

Bechtel

Bechtel

Bechtel

B&W

Bechtel

Bechtel
(JPK)

Closed
b t by
Amend-
Group ment
PD/M
Ccs
cv/Ge
cv
cv
PD
M
(sheet 1)

Reviasion 19
/79
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' DISPOSITION 3
' SECYION COMHITHENTY PSAR PAGE REV. RESPCLSIBILIYY STAYUS COCUMENT I 4
s
3.2.3.1.13 A 1’6 zcale mode! test of the roactor 3-34 “ e R Incorporated FSAR Sectlion | 653
and Internals is belng performed... ! 4.6.2.5 1 654
final varlations In flow will be Rev O I 655
determined when the tests are 656
completed, y 657
.l).).).l.lt The resctor trilp point s 147.5% 3-35 [ 4 R e Incorporated FSAR Ch 15 | 680
1.1¢ rated power, and the maximum over=- Revy 0, 1 681
power which Is 114%, wil) not be Sectlon 34, | 662
excoeded undesr any conditlon. R.G. 1.49 I 663
3.2.3.2.4 At the present tiee, an anslog 3-46% ~ ejjencnceencbes Incorporated FSAR Sectlons | &b
computer simulation Is belng developed 1.3.6, I 6867
to evaluate tho performance of the vent 6.2.1.3.2, Yy
volves In the plenum chamber. This Rev O | 669
analysls will be used to demonstrate (Supp 2 to | 670
a0 that adequate steam sellof exists so S.E.R. of I 71
that cooling of the core will be Midland Plant | &7
accompiished. Units L € 23 ) 673
NRC, 1 674
July 1977) 1 675
3.2.4.1 The reactor Internal cosponents are 3-65 o —-Yermeneccnas] Incorporated FSAR Sectlion | 678
: designed to meet the requiremeants 3.9.5 I 579
specifled In sectlan 3.2.4.1 of the Rev O I 680
. PSAR. 681l
t Materlal for the reactor Intarnals 3-66 - BN~-a -qF-Q1 Closed E-Spec I 684
: bolting wili be subjocted to rigld ' 08-1023000012-01 |
qualtity control requlreaecnts to In- describes | o8¢ )
sure structural Integelity. The Lolts torquing and | ¢L7
will bu lnspoctied for surface flaw locking re~ | 688
Indlcations after all tabrication Quirementsy | 669
cpirations have been completed. fastener } 430
' Torque values will bo spocified for Inspection ks | &9
the final assembly to develop fuli~ also In this | 692
bolting capablility. ALl fasteners E-Spec. | 693
' wiil be lock-welded to Insure assoably 695
ue Integrity. &9
'
’
' PAGE 3%
ren



Time
Period

Prior to
August 1,
1977

August 1,
1977, to
winter of
1977-1978

1978 to
3/29/79

3/29/79

Moisture Measurements to Aid Compaction

As Practical
in the
Borrow Area

NOo measurements

taken

Measurements

taken, but not

compareda to
laboratory
standard

Loose Fill
Prior to
Comgaction

(Z2%)

No measure-
ments taken

NOo measure-
ments taken

Measurements were taken and
controlled in at least one of

these areas

Measurements
may be taken

Measurements
may be taken

During
Comgaction
(2%}

No measure-
ments taken

NOo measure-
ments taken

NO measure-
ments taken

No measure-
ments taken

Control for Final Acceptance

Moisture

Measurements
taken (mois-
ture con-

trolled here)

Measurements
taken

Measurements
taken

Measurements
taken (m<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>