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Sccooe of Investigation

The NRC Region 1III office performed an investigation to obtain
infor=ation relsting to design and conmstructica activities zifecting
the Diesel Genzrator Building foundation and plant area fill and

the activities involved in the identification 2nd reporting of the

"
o
(b
"

iezent of the building.

Tha investigarion consisted of 240 onsite hours by three NRC
inspfcters and included examination of pertinent records and proce~
dures axd interviews with persomnel at the Midland Site, the :
Coosuzers Powver Company offices in Jackson; Michigan, a&nd the Brchtel
Zowar Coroorati
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eview of PSAR/TSAR Cor—itrents

Ivsséction Facts

=~ FSAR Tables 2.5-9 and 2.5-
zaterial to be contrelled compacted cohesive (clay)

specify Zone 2 randoxz £ill as any material
with no restrictions on gradation.

14 identified the tvpe of

foundation
Ll-ln

= 3Bechtel Design Drawing C-45 (class ] fill =aterial arezs)
ree of crganics

= TFSAR Figure 2.5-18 (estimated ultimates settlements) indicates
the Diesel Genaerator Suilding to be approxisately 3 isches.

= ZZ8AR Saction 3.8.5.5 (structural acceptance criteria) indicates
shallow spread footing foundition scttlements to be 1/2 inch
cr less on cozpacted £ill., The Diesel Generator 3uilding had
& shallow spread focting foundation.

&\ e FSAR did not accurately state the design basis or type of
£ill zaterial supzersing class 1 structures.

5. =he F3AR includad conflicting values for the settlement of
the Dieszl Generating Building founded on sgreac Icoting.

3t 3 -'-
& 2NSLTE
———-—-———-..

Itez of noncempliance wizh 10 CFR 50, Appendix 3, Cris
(Cesigzn contzrol); failure to trazslate design basi
<7 the license applicution into iImstructions, procedures

rion TII
is 25 specified

or drawisgs.,

e e M e e e e =

-~



&, Effect of Greund Water on Plant Area Fill

= P8:R Azendment No, 1 and De=es and Moore resort oa foundation
investigation indicates a planned drainage system to maintain
The ground water level in the plant £ill a: elevation 603.
= ©P3AR Anendment No. 3 indicares this underdrzinsse svstes hzs
£e sj
tezn €lizinated and the ground water is assumed to rise
céncurrently with the cooling pond to elevation 625.
= 3Bsc¢htzl consultent (Dr. Peck) has indiczted that s=all shanoas
=
in mclisture content of the soil will probably resvlt in increased
r ¥
cezzressinility.

It has act teen fuily deiermined vhether the full effects of satur=
ating the Iill was taken Into accouat in the design tasis.

nrescivel 2atter pendiag licensee evalustion on the effects of
peszifting the ground wvater to rise in the plant area fill.

— e A e I e e e ST | w-—-v—--1
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7 Method D (saze

Conzlusicns
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r ¢levy in
reguire=enat.
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5 Zechtel did not traaslate PSAR compacticn regquirement for sané
to conatructicn spacification.

Itez of noncomgliaace with 10 CFR 30, &ppendix B, Criterion V
(procecures); failure to implement ceonstruction specificacion

requirezents.




ion C-210 required moisture conditioning
sucn that the moisture prior to eccxzaction
aus 2% 0f optinum moisture content.

1 0A identified that the moisture contreol was
lezented prior to compacticn on July 22, 1977.

iavicr was nade with 8 laboratory cospaction staagdard
J o: te-paxitiuz €ensity curve) prior to

Trom-3uly 22, 1977, varil Je¢ne I, 1575, Bechtel project engi-
=esexing Izilef to provide adequate directien for control ef
sofstue content.
¥
'
e L BEION
Tor ail pyectical ;urposes, mcisture control was not implemented
«oTizr to ths settlasment fazilure of <he Diesel Gemerstor Building.
TEnfing . ’
e — — -
Inas of W rcozolisnce with 10 CF3 S0, Appen d x E. Criterion XVI1
(coo¥asedve - gct¥on); fadlure to teke cotrective gcrion in a4 timely
ERnier. . .
l-'
‘f o 4
v
y
¥ 7 v
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aZs Presdrvatics of Plsat Area Fill

PSLR Acenczaat No. 3 ané Danas gad Moore foundation investis=
ted that if the construczica schedule

garicn report indica |
rezuired foundasicn sxcavation to be lei* e¢rea during the ;
winser thas at laast 3 1/2 feet of materiel be eéxcavated

before resu=psicn ¢f solls work or that szme azount of cover

zaterdial rezain ir plsce to prevent softening of sudbgrade soils

cus to Frost s=ticn. . |

Bechtel Spacificazion C-210 cnly prohibited place-ent of
¢olls Srozan suzfzces but did not include provisien for frost
protection or, rezoval of matérizl prior té resumpiion of work.
- Corressondéence indicates that approximately only 2 inches of |
L frczen/theved scil was renoved prior to resumption of soils ;
oIk, 4
cozclusions
! 2. wiredens was oot translated inte th: speg "ica:icn for
soils work to zrzzlude placenent of scil over subgrade.effected
T ATest actichs
- T Soil wes pat zrotected from frost acticon nor remcvad grior to
Tésuzmiag work.
:
[ Fincice

&= ¢f neacozpiiaznce wich 10 CFR 50, Apren
il:re o translate requi
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Nozeonfarzzace Reverts Identified

Tre-ection Facts

= CPCo &nd Bechtel QA ideatified repeated nonconforming cend.ziens

in the fcoilowing arezas of soils work:

- Failing compacticn tests due to usiag iz

density. '
¥oisture conirnl tolerance.
Inadequate inspectioen,

i Violitisx of 1ift thickness.

: Gradation tests not taken.
Cradpticn. rejuirements not met.
Inadzquate test frequency
Foreten ¢icediing scils not familiar with specif
reguirenents.

= IFWg mest frecuently used engineering dispositica was
"use as is" woth or oithour sound engineering basis.

the deficisncies was not adequately corrected
atinuved dcg*;-a’ion of the quality of a safety

Ites ¢f noncompliarce
(corrective acsion);
pzeclude repetition.

with 10 CFR 50, Appendix B, Cri
failura o take adequate cerrect

eri

acorrect caxi=um lab

ization
to accep:

te
Telated

Vi
ioa to

Fo!
act
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9. Sattlezent Cslculsticns for Plant Area Fill

Incssection Facts

5 ’ = Bachtel secttlerent calculations for the Disrz)l Cenerator I
on

:

|

:

gra
& Euilding wers Sased on a unifors mat foundation with a uniforsily
b . istributed l:ad inteasity of 3000 psf.
3
¥ _ = FS&R Sepgtien 3.8.4.1.2 (Diesal Generator 3uilding) indicates
AT the foundazion :o be a spread fcoting type with a load ianteusity
* o 4032 ps? with independent diesel generater ,adestal.
\‘ ' “ i :
b - Zorated water storage tanks are supported by 2 cirevlar spread
. footing. The settlerant ¢ l:ula.io 8 were tased on a unifcrs
cizeplay =8t Zoundation.
‘ = FE:R Table 2.5-16 indicates the sodl cezpressidbilicy a:a¢-ter :
i to ba 0,003 fer the scil between elevation €93 3gad 63& Settle- :
. w8%s cdicu.ations assured an index of compressibility of 0.001, I
Conclvsion }
B ) The ertinated setrlovent values for the Diesel Cenerator Bufldin f
i and borzted waver tanks shown in FOAR Figure 2.53-48 were based :
: on condisions that avre at variasnce to existing conditions such as i
‘ fenisnion sype, load {ntensity and soil compressibilicy, |
3 Eindasa
‘Ites of nentecpliisrcze with 10 CFR 50, Appendix 3, Critericn 11l
pi: (desiga zeasrel); failure o tra.«‘!tﬁ design bzuis as specified in
=’ the lizense applicaticn inzo instructions, procedures or drawings. |
i
i
2 !
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Sagslosvent of Ad=i-igorazion Building Footings

- Adr::ist:a ion Building was originally supported by Zone 2
anleon fill =aterial.

~ ‘Zzinistration building foundation material was tested to the.
, S&ze ccompacticn requirezents as class | fill.
= Afzinistration 3uilding foundation zaterial was placed sismilar
to class 1 fill; by hand held snd motorized equipment.

= Bachtel report identified basic cauvse of adzinistration failure
as toing due 1o the result of repsated errcncous selection of
laboratory cozpaction standard (i.e., incerzzct selection of

colsture-density standard for soil material Seing compacted).

=« Cnly two borings wsre autherized to investigate the extent of
the dalicient soil cutside the Admintstraticn Building area.
ad-instration failuie was then corsidered tc be local condities.

= €200 zanagscen: (Corporate Project Engineer and “‘1age-) we:e
rot zreperly inforued of the Adminictration 3uildis 3 settlexent

Cer.zlusicns

id
e

a. Cc? ?
ée

"' fv
..a. 0
o" .
et vy

eglecuately investigate the exteat of the scil
the rest of the class 1 fill.

¥
18}

18 Wo prograc changes were implemented to preclude the continued
erronscus selesticn of the laberatory compac:tion standard.

findin

Itez of noncompliance with 10 CFR 50, Lppendix B, Criterion XVI
(cc::ec:ive action); fuilure to tzke adeguate scorrective actien to
idextify che extent of the deficiency nor preclude r<retition.




i1,

Inteyface Zatween Dieszl Ceserator Building and Electrical T-:ct Zazks

Inepecticn Facts

- Bachtel Tlectrical Dasign Drawing E-502 includes a detzil zo
provids separation betwaea the duct banks and diesel generator
footing (i.e., styrefcan bond breaker to perzit settlezent of
the Diesel Generator independent of iLhe duct banks).

-« B:chtel Construction Jrawing C-45 permits the use of randea £ill
208 2-

- Correspenconra £oom Bachtel engineerng to field (Dacesher 27, 1672

pernizs the use cf laaw concrete as replacerent for Zone 1 and 2

- Bechtel fileld used concrete arcund electrical duct baaks under
A
&

5el ge:¢rauot footings.

oue
the

£gelusion

to rer=icting the

u:if:rm sgitlaszent 0f =he Diesel Tenerator

.

use of concrete indi as randss f£i11

Building was restricted

scrizinately

)

inothe drezs of £ha dudtk banks. .

Ives of nonsasplisance with 10 CFR 50, appendix B, Criterion V
(;::ke_,ras); failure 20 previde adequate dnstructions to precivde
he use of 3 —atevial that would cause 4if

farentiel settlezent.
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= 3Sachtel Procedure C-1.02 (compacted backfill) was written as
a replacement for Procedures C-210-4 znd C-211-1.

- Trocedpre C~1.02 relaxed certain iunspection point to surveil-
agnce only., Fer exauple:

Instection Procedure
Attivisy C-210-4 C-211-1 C-1,02

Mitarisl Fres of Organics - 1 S(V)

"Materigl Mcisture Cendizdicaea S I S(V)

Mitarial Not Frozen - I S(V)

Cimpacted to Density W S s(V)

Lifs Thickuess Required W I S(V)
Csnelviions

M

ot e
]

w

“y

gneats to leaving insuflicient mandatory hoid
in Duckiill merterizls were installed to

= It was ascertainzd that surveillance was infreguent and inacdequats
ta vezify eonfor=ance.

Fiadlirg

Itern of noncompliance with 10 CFR 50, Appendix 3, Criterion X
(izspectiecn); fadlure to provide adequate inspecticn plans.




= There was Inalequate control and supurvision of plant fill
=riterial placenent.

! . = fCerrective action regarding nonccuformance related to plast f£il)
e was either not taken or was Iaadequare.

= Usrtain design bases and constructicn specifiications were not

. Zcllowed.
I
r = wesknesses enist in the inierface between various gozponents
. within the construction ccutractor's ecrganization. .
T = .The TEAR contains inconsistent, incorrsct zad unsupsorted
ot statexzsats, - 1
|
b 2
'
|
5
': 2
-
Gt
IT_ III
b ‘r o
i
i e
=ik - 15 =
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