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l. _Se_rpe cf Investication

2ne .s. C ,egion 111 or.,4ce per,orted an investigation to obtain.x r
. .. .-.

-- t

infor ation relating to design and constructica activities cffecting
the Diesel Generator 3uilding foundation and plant area fill and
the activities involved in the identification and reporting of the
settle ent of the building.

Thc investigation censisted of 240 onsite hours by three h'RC
inspectcrs and included examination of pertinent records and proce-
dures and interviews with persennel at the Midland Site, the
Censurers Power Company offices in Jackson, Michigan, and the 50chtel
Forer Ccrpcration of fices in Ann Arbor, Michigan.
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Ir.s3&CtiC3 Facts

- 3echtel surveycrs first noticed unusual settle:ent on Julv, 22,
-c. i v:: , . .., 4 _, e r , . . o . __4 ., . -. . . in c s . . .s,c ,..- c .3 =. s o,. e_ e.. . s .-v.. u. c c

- _.ne resu t ot., . .

One survey with unusual settlenent was routinely
...,s.:...; o occa.c_, ,ineering.

- u. = a -

..c.. . .e. .

-
.

: e ,_ . .~re,ect -nc.neer instructed surveyors to rec.iec,x survevy
. .

-; . u, r. : C -- s . ... . . . . - n . e :,. e q . . e . .t 1 t . 4 _1 2 _: _ -
~ . .as _- .ai c o . e;..t. -

_. . . y. Ane zc... .cy .. u .33 . o. .

: -t . C.a h .. -... c ., C . , . C n.. a. ...

- Appirent settien-:Ot CCntinued and When it exceeded the */alues

pr=sented in the FSAR, a nonconforcance. report %as prepared
, .. ....-..S. 1c, _1 0, / 8 .

.

-3 . v.

- Cn or about August 21, 1975, the :iRC Resident Inspector was
<_:,--.a C: . . . , . ca...,.,-=....m. .. cu . s ....- ..

. : - t a= . - . - . - . . . s o. e. - % . 0 . . .a t o. 3 cn C... ~ . . . - . c,..
3u 23, 1c, m q/v,

-...r. c...; ..6 r. 3
- - . .u . . s .u.=

c .. a. - . c _3 : .. t . . c- - ;. C c- . , .an; .:n.u e;. Ct iC;cne- * * .: e - > e ,. 2 - l , co. cog _ . .- . .c mc. ic

. 3..-. 3 _; . u. . - :..C_;.... . . . w; 3 , s 0 C;. o, .;0. 5a- rt e ') .2
f .. . _ . . .. A .

T,. ..-.....__1 ..r .e..: .J c- _e .g. .;*.. C3 $ 0 3, * u'~.ab e r o ,70, ,C/8..n- ..g -.c .s

-

C .,... ,. 4. ,. o..

.:cmc , c.... p ,. c. ~ _s _4.,.. u. . - .c . .a _3 ..c.ic o:. .uu ne s c t e y ;_..p1; Cc. io,..s ,-.: c
. .

<: ..e. _ .; .. s
. .::: : ,?.C ;,.. c co nmc- . .t . u. . 10 c=. ?, 50. 5)- (o ) ... . ..c. . .,. ... . .me .-... . o
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2. Review of ?SAR/FSAR Cc=rittents

Inspectic0 Facts

- FSAR Tables 2.5-9 and 2.5-14 identified the type of foundation
za:crial to be . con:rc11ed cc=pacted cohesive (clay) fill.

- 3echtel Design Drawing C-45 (class 1 fill material areas)
specify Zone 2 randon fill as any material free of crganics
with no restrictions on gradation.

- ESAR Figure 2.5-15 (estimated ulti=ates settlements) indicates
the Diesel Generator Suilding to be approximately 3 inches.

_

- FSAR Section 3.8.5.5 (structural acceptance criteria) indicates
a shallow spread footing foundhrien settle cnts to be 1/2 inch

cr less en cc pacted fill. The Diesel Generator Building had
a shallew spread foc:ing foundation. ,

Ccariusions

The ESAR did not accurately state the design basis or :ype ofa.

fill material supper:ing class 1 structures.
I

b. The FSAR included cenflicting values for the settlement of
the Diesel Genera:ing Suilding founded en spread footing.

Finding .

I:en cf 0:necupliance with 10 CFR 50, Appendix 3, criterica III
(design centrol); f ailure to translate design basis as specified
in the license applicc: ion nto instructions, procedures er drawings. -

_;_
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4 Effect of Grcund L'ater en Plant Area Fill
.

1..e ,c.<., ac.sy . . . . u

- "C12 1-a 2* t No. I and Danes and Moore report en foundation,

in.estigation indicates a planned draina.;e systen to naintain
the grcund water level in the plant fill at elecation 633.

- PSAF. Acendnent No. 3 indicates this underdrainage systen has
'een elininated and the grcuad water is assuned to rise
cencurrently with the cooling pond to elevation 625.

. w 2_1 C ..S.1..nt (,a. . . Pe ck) k..ce .' ,. . u .4C- au ."..u. s..a 1.1 ^c--ns, .. 4 d-
o w uc

.....c.
..n :.,.sture centent of the so u.. wu3l pro.cac2y rest ,t in increased

. .,

cenp ressial., itv. ... . .

C - . . . . .' _ u' c . .

It has net ':een fully deternined hether the full effects of satur-,

c ,. - .. ~ ~ ._ n e .; .T .1-.
*

. .
.c t a'r.,n .: n t o a w C Ct,.,..,. t e. . enu. d c. n . nn aS.s..2 ._ . . L 4.e o_e

--_2 ; . 4 _=.~. .. __

i' _, -- * 2 , o .h. .;. 3 -y -. A sA .;. C a_ .. S C e u _3. . . ., . .t. c,.,. O.,......-as....- ~w,..p,_. e '.,,. a eu.:eCts O:.cv.t .. c v.6 w
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. 5. Conraction Recuireren:s fcr Plant Area Fill

Inscaction Facts

- PSAR Amend en: No. 3 required the folicwing co paction:

- Clay - 100% of taxi =un density using a cc pactive energy of
~

20,000 f -lbs (equivalent to 957; cf taximum density
. using ASTM 1557 Method D with 56,000 f t-lb energy). -

- Sand - 85T; re(ative density.

- 3echtel Specification C-210 require:ents: .
.

Clay - 95T.' of naxinux density using ASTM 1557 Method D (same
as PSAR)

.
danc - c0,.. re,_at ve cens:ty (less e. nan ,SAR)- . - . . .

.

- Eechtel i plerented require ents:

Clay - 95!; cf taxi =ur using Bechtel Modified Test Method using
40,0 v, ::-1:s (less tnan that required .oy tne eds.R and, - .. . . . __

s

Specification).

Sand - S0!; relative density (less than FSAR required but cet
Specification require ent).

Cen:1usiens.--.

3echtel translated PSAR co paction require:ent for clay ina.

censtruction specification, however, failed to follca requirenent.
.

b. Eachtel did net translate PSAR compaction requirement for sand
to ccnstructica specification.

Fi_ndine -

Ite of nonco pliance with 10 CFR 50, Appendix 3, Criterion V
(procedures); failure to imple ca: constructica specification
require ents.

-6-
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Ir.MectiCn Facts
T

| - 3echtel Specificatica C-210 recuired ccisture conditioning
~

in the borrce areas such that the noisture prior to cenpaction
was within plus or rinus 2% of cpticua cisture content.

,

- C? c and 3echtel C:A identified that the oisture centrol was
not be,ng :..=p.ecen ec prior to cc=pactica en July n,, 19/7._

, . . . .

tj
4

i - Se associa. tic .was cade with a laborator-f cc paction standard .
i

,

- - (t.e., c.at . nun re ..sture-ra:cnua censity curve n.rior to .

. . . . . .

1
-

,.
2

u C _ 1 c.,
_

. uo. . . .

.

" - Frc= Oul., 22, 1977, until June 1, 1975, Ee:htel project engi-j
'

neding f ailed to prcvide adequate directica for centrol cf
.|
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j 'nen d n'--ter;_innte with 10 CFR 50, Appendiy. 3, Criterion XVI
'

j (ccrranive actica); f ailure to tace corrective actio:4 in a tirely'
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. inspect,cn racts.

- PSAR Arendnen 50. 3 and Dares and Mccre foundatien investi-
gatica repor: indicated that if the constructica schedule
rec,u., rec ,cunca::ca excavation to be le:. cpen curing :ne

. . . .
-

. . .

.

winter that at less: 3 1/2 feet of caterial be excavated
*

bef ore resurp icr cf soils work or that saxe arount cf ccver
caterial re ain in place to prevent softening of subgrade soils
C., .o .c.Cs. c...a_ n.-

w. . . . .w .

- Sechtel Spacifica:icn C-210 caly prchibited plaCenent. of
. . . , .so;1s :.rocen s ..u.cs au: vid not include provis4cn ,or tres:. t

e,... C e.n v,- ._..3 : _..e.icl ,yr4 . .o c.._,.<m,-

y.w.c .Av , .u s.c. ot o . . .o . /. .w . c . . .. y w a - . ....a. . .v. o .
.

.

- Correspondence indica:es that approxicately only 2 inches of
f rczen/thaved s ci' vas renove.d prior to resunc. tion of soils_

. , . . .
...:.

-on:1csions

. u.. .. . .c. _ s la . e C 4n , S. . C .:4_Ca. On gC.- .t. 4
. .

. e .e.. 0 . c C . . . e _. c. , . ...22 .J. .. .. a u w .ac g:c. . s u.

_ . 1. 2 , ,1 3 . e ..g ,. . .-. O.# s v^ .# .1 o"w " .C '' D ~ ~. a d e . p .# f. C C *. e 3'c,41 '
2 3

'.., . .,
.v. d a v o r. .w ,. . mu 7 w e .

s. ,. .c Cst c s . C,. .
.

.
...:

~ o # 1 '.'." S . . ^ . * ' ~~~~****# - C '-- #~oc*' 'C*# C "- "^*3. #*R _ r*-------
" " e- C*** 2 A* - * i o *' to-' - * * * - - - r--

*

v O I'?* *e .c u. .. ~.6 *
-

24 ,24..,w....

v ,_ C. . . , n w. O ~_.1. 4 . . . =. .4 n 10 C;.R 30, e*.p..n.4.x ,
C.4.e.e. cn ;.IT.e - Ac 3 t..&.._ f c. . ... y

uc... . ol) - # ' .' . . a. .o .a..slawe reCu..e.e...s ... a '.. . .= ~ . u - w .4 c . . s(d o .c .4 - ..
d 4-

, .c_ ve
or pro:edures.

.
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e. Nenconferns.nce'Reperts Identified

I

.

Ins ection' Facts

CPCo and Sech:e1 OA identified repeated nonconforcing cenditicas-

in the fcileving areas of soils work:

.

Failing co=pactica tests due to using incorrect taxinus lab--

density. ,
'

s

_ Maisture con rol tolerance.
, .

n

Inadequa:e inspietica.
,.m

. . -
~ '

-s Viclatier'of lift thickness,
s .

+ -

- s'' Gradation tests not taken.-

-s

Grada:iin. requirements not pet.. .

-
+

.Inadequ, ate tes; frequency.

Forenen.disedting scils not
, ~ -

familiar with specif1tation
rec.uirc:e. nts. . *

s ,

'

, tee,'nes; f requently used engineering dispositica was to accep:
"use as is" with er Cithcut

-

scund engineering basis.
t

._.Cr.:1 nien ,

Tne roe: of the deficiencies was not adequately corrected to
pre:lude centinued degradation of the quality of a safety related
a c tivity .

Finding

Ite: cf noncompliance with 10 CFR 50, Appendix 3, Criterion XVI
(ccrree:ive action); failure to take cdequate correciive actica to
preclude repetition.

,

'%
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9. Sett?enen: Csiculariens fcr Flant Area Fill1

Inspection Facts

3echtel se:tlement calculations for the Dierel Generator-

Euilding were based en a unifor.: st founda:icn with a unifortily,.

j distributed 1:ad intensity of 3000 psf.,

- FSAR Sectica 3.S.4.1.2 (Diesel Generater Building) indicates
the founda:icn to be a spread fcoting type with a load intcusity
of 4033 psf wi-h independent diesel generater pedestal.

- ? rated va:er a:crage tanks are supported by a circular spread
f c.c ting. The set:1enen: calcula:icns were. based cn a unifern
circular 2: foundation.

- FSAR Table 2.5-16 indica:cs the soil cenpressibility parameter
to be 0.003 fer the soil betvecn cle eation 603 and 634. Se t tle-1

- 2en. calcula:icas assured an index cf ccnpressibility cf 0.001.
! Conclusion

-

The ectinated se::lerent values fer the Diesel Generater Bufiding
and bera:ed water : arks shewn in F5AR Figure 2.5-aS were based
en candi:icns that are at variance to existing ccnditions such as
fcu:.datien :ype, Icad intensi:3 and coil conpressibility.

.I

J

Finding

Iten of ncncerplia.:e with 10 CFR 50, Appcndix 3, Criterien III
(design con:rc1); failure to translate design basis as specified in
the license applica:icn into instructions, procedures or drawings.

.
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Insrection Facts

'
-

Adrinistra:ica 3uilding was origin lly supported by Zone 2-

randca fill =aterial.

- - .drinistra: ion building foundation material was tested to the -
sa e cczpactica requirements as class 1 fill.

- Afrinistra:ic: Euilding foundation caterial was placed similar
to class 1 fill; by hand held and =ctorized equipment.

. - 3ech:el reper: identified basic cause of adzinistratica failure
'

as icing due to the result of repeated erreneous selection of
labora:ory cenpac: ion standard (i.e., inecrrect selection of
::isture-densi:y standard for soil material ' eing cc pacted) . '

- Cnie two horints were autheri:cd to investigate the extent of. . -

the deficient scil cu: side the Administratica Suilding area.
-Ad instratien failu.e was then ccrsidered c be local conditien .

.

- CPC canage=en: (Corporate Project Engineer and Manager) were
rr:perly inforaed of the Ad inistration Suilding se:tlement.no:

J

Cen:Jusicns
,

(

a. CPC: did rot adecuately investigste the extent of the seil
deficienc,v in :he res: of the class 1 fill.

b. No pregra: changes were imple=ented to preclude the continued
errene us selection of the laboratory cc:paction stendard.

Finding

I:c cf nonce:pliance with 10 CFR 50, Appendix 3, Criterion XVI
(ecrrectice action); failure to take cdequate ::rrective action to
iden:ify :he ex:ent of the dcficiency nor preclude re petition.

,

! - 11 -
'
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11. I. erface Ee:veen Diesal Generntor Euildine and Electrical N et Earks <

- t.

*
i

,

1

i -

In s.ca c t ion Fa c.t s.
'

-

I
I

L

3echtel Electrical Desi n Drawing E-502 includes a detail to&-

l prctide separatica between the duct banks and die.cel generator
,

focting (i.e., styrefcan bend breaker to percit settlenent of
4
; the Diesel Ger. era:cr independent of :.he duct banks). |
4 . i
t

-

,

4

' - Eechtel Construe:ica Drawing C-45 permits the use of randen fill !

a.-.4 O.N
<..

= j.

- C - . . c . u . . ' ' . . c a. ' .~ ~. .s. cW.. . 1 e n. ' . .e a -n. 3 o .". eld (n_ecc be*. '. 7 , .' c, ~. .n. *

. . . . .

per;its th2 use cf 1.:an c:ncrete as replacenent for Zene 1 and 2 ;

, . , r .4 , l . !.. -
.

- Ecchtel field used cencre:e arcund electrical duct banks under

Es. .a. 0r .:O.-C.n s.
2> > eh: 1. u.. ,. %. : .. e . 6w p

C ,. _. , 1. . S .4 ,, na ....o .
__.

w . . ,3 .' O .a.-.4..J.uc..n6.- C f Ce.n..t. e.e .4 .4eC._4 > .elo 35 v. c..t.e. ... A .1_i:4- . tx .. 0 6-* :>uv. . . . . . . . . . - . ..u. j ...

. %. a C. ..
2:,_ SC.. 1L, .,. ., : u. . a m.. t., S , . e,, e,a.C, .21d4ne ES. 4. . . C . n. :-

*
. . ., S oco6 . . . . . . . . . $ ... %, . . . . . . s. - c.o

An the areas of :ne duct cants. -
. .,

-- . ; < .::.. . . . . . .
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12. Soils Pla:urent and Inspection Activities

Anspect.en ": acts
* J

3echtel Design Criteria C-501 requires soils cperations to be-

perf orned under technical supervisica of a cualified soils
engineer to verif all esterials are placed and cenpacted
La accordance with criteria.

Labor feresan we e directing soil operatiens relative to test-

locatiens, test frequency, cc=pactica and noisture.
.

5echtel field and QC inspecters were rarely in the areas where-

soil eperatier.s took place.
-

.

- Accuracy cf test locations were a chronic probler.

- M isture was added tc the soil after cenpaction if moisture
test failed.

Conclusion

?ersennel directing the scils operat'en vere net trained in.the area
sol _,s wc:k nor scre they censideres, te be qua,...::ec soils engineers.

. . ,et.

Finding

Iten of nenterpliance with 10 CFR 50, Appendix 3, Criterion II
(Quality Assurance)- failure to provide training :: personnel,

,- c . _: v, . _ :_ . - g m, c.e..; e_m,.e3 ge.<.<. <cg.
.3 ., . ..
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13. Inspection Procedures for Plant Fill

'

_I_n_s e.c t ica Fa c t s.

- Lechtel Procedure C-1.02 (cerpacted backfill) was written as
a replace en: for Procedures C-210-4 and C-211-1.

- Procedure C-1.02 relaxed certain inspecticn point to surveil-
, . tCr EXaZp,8%-

. .ance OnQ' . .

.

.

Inspection Procedure
Activity C-210-4 C-211-1 C-1.02

>Sterial Free cf Organics - I S(V),

~ Xaterial Meisture Cendi:icaec S I S (V)
Material Not Frozen - I S(V)
C:=pacted :o Density W S S (V)
Lif: Thickness ?,equired W I S (V)

Cenclusiens

'

a. Inspe::ica procedures for scils work were relaxed frc: original
precedural requirement s te leavina insufficien: randatory holda

;:in:s :c ascertain b..ekfill caterials were installed to
require =ents,

~

b. I: vas asccr:ained that surveillance was infrequent and inadequate
:: verify confornance.

Findin;

Ire: cf ncnconpliance with 10 CFR 50, Appendix 3, Criterica X !

(inspectien); failure to provide adequate inspectica plans.
.
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I'. Final Cen:1usiens

- There was f. adequate control and supervision of plant fill
. . a . p l a m-,_._ e .,._ .; . e . a .. ..

- C:rrective ac:ica regarding nonccuformance related to plant fill
was either not taken or was inadecuare.

.

- Cer:cin design bases and ccnstructica specifications were not
. . .:C110''ec.

- .. . CX1S: in O.ne inter *.acc ytetween var.4OuS CCnpOnentS<,c 2.in e S S G S
. .

ithin the ccastructica ecntractor's crganization.'

- 2.e FEAR. centains incensistent, incorrect end unsupported
-. .: . _. .- -m . _ e _. , s .
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