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To

Subject

Copies to

QCF¥~-5011

G. L. Richardson

Midland Project, Units 1&2
Moisture Requirements for
Backiill prior to Placement
GLR-02-78-043, QAR SD-40

J. F. Newgen w/o
. R. Johnson w/o

N

Bechte! Power Corporation

inler-ollice Memorandum .
N~V ==
Date July 20, 1978 57;3. N RV RE
: A iz d jR
Fromd. L. Barclay O e K:' T
Of Quality Control ., ULZ 11978
BECHTEL POWER COrP
At Midland, Michigan JO3 7220
Job Neo. 07220 , 204 -
'ay;’-—

References: a) DCBE 1802 JNewgen to RCastleberry dated 2/27/78
(with attachments)
b) DEBC 2287 RCastieberry to JNewgen dated 6/1/78

Tae following is Quality Control's complete response to subject letter
GLR=02-76~043 which concerns missing moisture tests, review of US Testing
mositure log by Quality Control and a file set-up in the vault.

Reference a) BCBE 1802 revealed subject soil tests were not perforumed
prior to placement on August 9, 1977, September 30, 1977, October 3, 1977,
October 4, 1977 and October 5, 1977.
to evaluate the acceptability of the material placed on above mentioned
dates. Reference b) BEBC 2287, Project Engineering concluded that all

s0il placed and tested on August 9, 1977, September 30, 1977, October 3 1972,
October 4, 1977 and October >, 1977 acceptable as placed.

Project Engineering was requested

in response to subject QAR which identifies problems with moisture tests

on soils placement, mositure tests are being taken in borrow areas at the
start of the day and as needed to maintain the proper control of materials
being placed. A review of the moisture test is being made Ly the responsible

QC Engineer and filed in the QC Vault.

If additional information is required concerning the above, please contact

this office.

\

\.“g

WLD/HDF/ENE/RKS/ juw

Attachments

Ga O p
| 8
ROUTE | = | <
LAS g o :
, Z
vagml 1 |
0 e
NG ‘773-4:—":
— '"‘ﬁ"——l
e 2 |

el lap
“W. L. mcwtr\
PROJECT FIELD QUALITY CONTROL ENGINEER



To

- -

Bechtel Associates Professional Corporation

Inter-office Memorandum
BEBC- 2287
J. F. Newgen Date June 1, 1978
Midland Plant Units 1 & 2 From R. L. Castleberry
Job 7220
Moisture Requirements for of Engineer B, Vv T
Backf1ill Prior to Placement j&_ LV R !'i E)
File: 0274 At Ann Arbor
C-210 F. E. Meyer JUNS 1878
Jim Wanzeck
J. Burley BECHTIL pPouws  a-a,

Je3 725 TV
Reference: 1) BCBE-1802 (2/27/78) with attachments "SR weeeee.___

This is a complete response to Reference 1.

We have learnmed through a telephone conversation with Daryl Osborm of
quality control that the "Compacted Fill Density Test Reports" attached
to Reference 1 represent soil which was hauled from storage piles or
borrow areas and placed and compacted, all dn the same day that the tests
were performed, e.g., soil tested on 8/9/77 was hauled from storage the
same day. .

Reference 1 indicates that soil placed onm 8/9/77, 9/30/77, 10/3/77,
10/4/77, and 10/5/77 was not tested for moisture content prior to
placement. We have reviewed the "Compacted Fill Density Test Reports”
attached to Reference 1 and make the following comments:

1. The tests show that material placed on the above dates satisfy the
specified requirements for density and moisture content with the
exception of MD-2176 (10/5/77).

2. Test MD-2176 (10/5/77) represents clay which has 94.8% conpactiog
and 17.77 moisture content compared to 95% compaction and 13.4% =2%
moisture content specified.

3. For MD-2176 the dry demsity is within 0.22 of the minimum required
and the moisture content is on the wet side of optimum. Nowever,
because the location of this soil is adjacent to the steam tunnel,
the wet condition of the soil is preferred. Therefore, we consider
this material acceptable.

In conclusion, we find all soil placed and tested on 8/9/77, 9/30/77,
10/3/77, 10/4/77 and 10/5/77, in accordance with Reference 1, acceptable

as placed. mm—w‘-—b

G R. L. Castleberry
JID/3p
5/17/7



 Intei-olfice W‘
2386 :

. B~ S e MR- L. e e #‘ ;1
SE R = v  TRENE: - iE
E o J.F. Bgen - e o= W _ F > h! 1, 1978 -
3 g - ——-..r——- ’~.-. — -
Subjct  Midlaod Plant Uaitse 1 & 2 Geom R. L. Castleberfy ;
~Jobh- 7220 . Tl 3
Yvisture Cantrnl o Engineering
File: 0224 -
Cop.» At Ann Arbor LOIP
C-210 L
. Hanzec) Y. E. Mever H
¥ Hurles

G.L..Richardson T8

- Nanilddinmien th ¥ 0 ‘;S:Ii‘utl Ly d‘lﬂ )I’b,78

The purpose of this lott;r is to clarify the intent of controlling
moirture content in the horrow areas as requested in Reference 1.

" Subparagraph 12.6.1 of Specification C-210 requires ("Insofar ae
“practicable,...”) qualitative control of moisture conditioning in Che

borres areas so that the noil is not “too wet" or "“too dry” to be
comparted with the least amount of effort after being placec on the plamt
f11). The only quantitative control of moisture content is specified

for poil during compactiom.

Inenfficient moisture contro]l may lead to considerable fncrease fn work

. effert and is therefore to he avoided. But woisture content is not

necessarily a measure of a soil's adequacy to act as & foundation or as
backfil]l materfal. 1f the deasity of a soil meets the requirements of
the specification, in sccordance with the corrert standard, then the
roil 18 acceptable.

The intent of this letter is to point out Ehat a soil with the specified
density following compaction showld not be rejecred on the basis that

its mofsture content wvas not controlled in the borrow area. On the

othex hand, we do not intend to eliminate woisture control in the borrow

atears bocause this procndurc minimizes the work effort required to -
atrsin thc desirga™y ] 5 7 '

’

ZY ¢ 7/;7/‘ Lot



Bechtel Power Corporation
inler-oifice Memorandum

- #. L. Castiederry ’QA ‘ g -/
o Date  May 16, 1978 ROUTE | 2 & f

. Job 7220 Midland Project QA | T
B ofsture Content of Soils From G. L. Richardson = AL
fial Wik (1 ] ;
GLR-249 of Quality Assurance I' ) '.._,__~
Copiesto J. liewgen At Midland, MI NG T —
J. Hurley ' e —
J. Klacking \ g B |
W. Barclay N N

'\
1 e —
S&Cry :

 BENG T
——
OAR SD-40 was issued on 7/22/77 to requost testing of sofls for proper
moisture content prior to compaction. Several I0Ys and telecons were
written to resolve this QAR cuwlated by the attached I0M BEBC-1953
éi¢ J. hook's telephone call record of 10/13/77. These documents indicate
thetl roisture content for "Q" listed material rmust be controllec o
assura that it is within +2% of optimum prior to compaction as recuired
ot Snecification 7220-C-203. toisture content after compaction not
Zithin the reguired rance is not to be considered a problem.

subtequent to this a telephona call record (attached) dated 4/7/75
wes m2de to record a call to S. Rao requestina further clarificaticn.
“art 11 of this telecon uppears to be in conflict with the foregoing.
Tne current interpretation by Guality Control is to a)low compacticn
to ture place where the inftial test indicates out of tolerance
"iis%ure content concurrent with corrective actions to correct the

-ad .
el ded TR,

wurzaras in this area have been raised by 0. Morn of CPCo OA who has

eL.zsted thet this area be clarified prior to resumption of work upon
settierent of the laborers work stoppage. X

it is recuested that you take action to resolve this situation and o
provice clear direction for the control of moisture content.

Une possibie solution would be to delete the requirement to control the
miisture content and rely on the comnaetion requiroment only for the

' ; Fgvaw * r .
. h $ ' L4 '
] ' ' H Rt ‘i ¥
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Yaat 1 said on moisture raquiremants for backfill is not hn&u you Sy S0 SINS

wrote on the telecsn. The roisture recu.reme;. (+ 2% of optimum) -7 et
is mandatory and must se implémanted at the ime of pl acement L S
and testing. ~ L o s o kAR & ;

vy
-

OK. 1 w111 write & rew telecon stat1ng this and make distribution c‘;:”;
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To

Sugject

Copies o

P A ARV

Inter-oifice Memor  jum
BEBC~ 1998 !

3. 7. Newgea Daie  December 15, 1577
Midland Plaat Units 1 & 2 , w5 T, Castleberry
Job 7220

Moisture Requirements for * o Enginaering
Backfill

MY TRrTS
File: 0274, C-210, C-208 A Ann A:borRE CEIV u i;)
i

S. Afif4

S 1 41
Reference: 1. ECBE-1569 dated 11/18/77 OzClsls7r
BiCHTIL POWZY cona
308 7220 .
IR

]
LY R L. e em—-.. fesssacea
-

This is a complete response to Reference 1.
The moisture content of the 80il should be within 27 of optimum
duriagz placement and compaction. However, tiis property of the soil
is ot necessarily a measure of its adequacy after compaction.

The primary zoal is to obtain the specified dry density. In order
to achieve this end, certain ieans are prescribed; e.yg., maxioun

1ift thickness, specified Compactive effor:t and controlled noisture
content.

So0il which has been tested a few days following compaction and found
to have saitable dry density should not be rejected solely on the
basis that its moisture content is not within 2% of optimunm,

R. L. Castlederry

GAT/sg
12/15/5
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To

Bechtel Power Corporation

Interoffice Memorandum

R. L. Castleberry Fie No

[idland Project Job 7220 e February 27, 1978
‘oisture Requirerents for

Backfill Prior to Placerent wom J, T, Hewsen

Spac. C-210, Rev. 5

8CBE-1502 ot Construction

¥. L. Barclay w/a A !ddland, I Ext
3. Rixford w/a '

D. L. Osborn wo/a
T. R. Lieb wo/a

Peferences: 1) OAR SD4O dated 7-22-77 (Attached)
2) loisture Control Loz (Attached)
J) Canonie N.A. - QC Daily Reports (Attachad)
4) TInplace density and roisture reports (Attached)

Reference 2 was Lﬁdamdmc to reference 1 on August 1, 1977. A
0.C. review of reference 2 subject soil tests were not performed
prior to placerent on August 9, 1977, August 30, 1977, October 3, 1977,
October 4, 1977 and Oc 5, 1977 vhen Canonie Inc. woried in 'Q"

list areas. DNote: loisture and compaction tests ware performed after
placerent.

Please evaluate the acceptability of the matarial placed on the afora-

rentioned dates. To assist in your evaluation references 2 and 4 are
attached.

¥ addicional inforration is required do not lws tz to contact ro.

i
>
/ /4
. F. lzmen

7 4

JUVTLLLLTITL jae :

Sstacrants




QUALITY ACTION

REQUEST
ﬁ‘rom, " =
G. L. Richardson Site QA Jeb 7220
Tey. F. llewgen/ @ Control Document ref.. @ QAR Ident. No.: . @
&P Connally - 7220-C-210
$q--

Action Requested:

Q-Tisted backfill in the plant area.

Section 13.0 of specification 7220-C-210, Rev. 4 provides the requiments for

Saction 13.6 statas that the moisture c&ntr-ﬂ

in this area shall be in zccordance with Section 12.5 of the same specification.

Section 12.6 states in part. "The water content durfng campacﬁon shall.not.be

b 1ow

more than 2 percentage pcints above optimum moisture contmt & 5

mum moisture content and shaT'l not bt

v

wer . S

L 12.5 will

e L i ® Tl 1t .
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for compaction.”

“R011ing of any section of embankment containing matarial too wet or too
dry to obtain the required compaction shall be delayed until the moisture
contant of the material is brought to within the required limits or

the material shall be removed and replaced with suitable material. . ."

Contrary to the above: The field does not take moisture control tests prior to
and during placement of the backfill, but rather rely on the moisture results
taken from the in-place soil density tests.

feccrmended Carrective Action

1) A system for testing the soil for moisture content prior to compaction
should be developed and implemented by Bechtal and the subcontractor. QC
should make any necessary revisions to the QCI.

2) PRecognizing that the soil has been tested for moisture content after
compaction and meets the requirements of the specification it is
not necessary to identify these materials as nonconforming. However
Project Engineering should be aporized of the past testing methods. In
addition it is recommended that engineering concur with- the-interpretation
that moisture contents taken after compaction are for determining
dry densities and should not be used for specified moisture control.

3) Assure responsible personnel are aware of the testing system.
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for compaction.”

“Rolling of any section of embankment containing material too wet or too
dry to obtain the required compaction shall be dalayed until Lhe moisture
contant of the material i3 brought to within the required limits or

the material shall be removed and replaced with suitabie material. . ."

Contrary to the above: The field does not take moisture control tests prior to
and during placement of the backfill, but rather rely on the roisture results
taken from the in-place soil density tests.

Racormanded Corrective Action
1) A system for testing the soil for moisture content prior to compaction
should be developed and implemented by Decht2]l and the subcontractor. Qc
should make any necessary revisions to the QCI.
2) Recognizing that the soil has been'tested for moisture content after * -~
compaction and meets the requirements or the specification it is
not necessary to identify these materials as nonconforming. However
Project Engineering should be apprized of the past testing methods. In
- addition it is recommended that engineering concur with the interpretation
that moisture contents taken after compaction are for determining
cry densities and should not be used for specified moisture control.

3) Assure responsible personnel are aware of the testing system.
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Inter-oiiice Memorangum
LEBC~-663
E. . Felton Ca»  December 27, 1974

Midland Plant Units 1 ané 2

JobL 7220

Q-lieted Fil11 (Duy. C-45, Tev., C)
File: ©274, Cc-21C

t«m R. L. Castleberry
o Enpineering

L fnn Arbor

This IOM js to provide clerification of the intent of Dug. €45,

in respense to ‘elephone conversations on 12-11-74 with T. Eudson,
J. Scrafia z2ad R. Croteo.

Dép. €-45 and this wero give the Quality requirerents vhieh arc
eppliczble to the backfill worl done by Fechtel as ovwposed to the
Quality requiremente of Specificcticn C=21C whick arc applicalble
tuly to the C-210 Subcontrector (Canoniq).

The cross lhatched érees on Ywp, (=45 vere loceted to include 211
~listed ptructurcs, pipés and facilities, plus 2n gliowvance for
ressitle minor re-zlisnrent end/or ghifting. Hence, it ig intended
that there will be no C-listed i.ers or structures outgide the
cress hetched areas gnd the raterizl used for backfil at irenches
#nd temporary excavetions 4m this non-Q area veed net be controlled,
with the {fellewing exception: any cateriz) resoved {rox within
the “¢ike section" cust be repleced vith materia) vhich zeets all
the reguirecents of the raterizl eripinally used exXcept it need
ret be (-listed.  (Lezn conerete bach{il) ie censidered acceptable
for replacezent of roves 1 and  § 18 ;

Pleare sdvise 1f vou have any further quectisns on this iten,

ﬁ;:——ﬂf ${::3§£;?;Z:4(!-,=:::>

R. L. Cactleberry
RLi/slv

Bechtel Asseciates Profossiongl Corporation
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Bechtel Power Corporation

Interoffice Memorandum

R. L., Castleberry File Mo

184land Project Job 7220 ore  Fehruary 27, 1973
‘bisture Requivervats for
2ackfill Prior to Placarent por J, T, foamen
Saec. C-210, Mav, 5
V219,

-1522 o Construction

i, L. Barclay w/a A1 i BT ST I S 4 £
3. Rizfor! w/a
J. L. Oshom wo/n

*. Rolded wo/a

]
Taferencas: 1) NAR 84 dated 7-22-77 (Attachad)
2) loistire OControl Log (Attachzd)
3 Cmonle VA - 0 il Peportt (Attagha])
4) Toolace density ool moistuze roports (Lttached

Relorones 2 wns initiated in reshomes to reforonce 1 on Agast 1, 1977, A
2.C. roview of miereace 2 revealed subject soil tests vere not novforred
orior to placenent ea Aupst 9, 1977, Agust 30, 1977, October 3, 1977,
Oztober 4, 1977 ond October 5, 1977 vhen Canonie Inc. wor:ed in "
list arcas. lote: lbisture ad corpaction tests ware porfored after
nlacerent.
Plaase evaluate the aceoptabilliis, of the mterial plazcd oa the afora-
reationad dates. To assist da your evalwatdon veforcacss 2 ol 4 avo
attaenad,
~a altplonal Lalumacion s mqud st o nn st Eate o eoatacst :w,

" ¥
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Bechtel Power Corporation

Interoffice Memorandum

To .G. Richardson; ; Fila No
Sutyect Job 7220 Midland Project owe  December 21, 1977
Foisture Requirements for
gackfiII - QAR SD-40 fom  J. F. Newgen
-1631

o Construction

Copesto ' At Midland, MI Ex

References: 1) BEBC-1998
2) BEBC-1859

\

This memo is a complete response to the subject quality action requast,
which asked that Project Engineering be apprised of past testing rethods
* used for determining moisture content of backfill.

Reference memos numbers 1 and 2 contain the Project Engineering res;onse
to our notification of past test methods.

We trust this information closes your action ;gquest.
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/FG1/] \\/
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- : decmel Associales Prol&s:onal Ccrpof‘—?!u

- -4-“?‘_ -

o ut i Ty Y, T _‘

ln«er-onuceMemomrdum et

ZEZC~ 1998 P ERTEC,
3. 7. Nevges Daw Dece-b-r 15 19’7 L ity 850
Midland Plast Units 1 & 2 o d i Sy 53 ca-uaba:gc I‘V‘D,
Job 7220 i0 ’C y
‘olisture Requiremencs for i o Eﬁghming-_ b it e
Backiill o - o, e - \.
71le: 0274, C-210, C-208 . ' Py Aaa Ardor - . DECISW77.2%
) - el : TR 2 R ey
S. Afif4 . . i ’ . : _ZZC'!.&' 2OV -  vrox 2 0N
: 3 s S ties o SO TN WG
Reference:.. 1. B3C32-1669-dared 11/15/77 - -~ = ‘% — T
: SR RO Ty CEey S w3 : e 2 ;:.sz.‘
: T RS pend .:_.'..‘,;»‘.;’.*; ) ._.,.._..;,TF-‘, =
Th.is ia-a coqh:c rcspm. to Rcfereuca. g e
S o S -"-r‘ea-:--— A
The mxn:unrcontn: of the sou. s‘mu.ld b. \dthin ZZ of optian ~.. -

duting placement and cospaction. . Bowever, this property of rhe nLl T A
iz not necessarily a aeasure of its adequacy after co-pac:ion.{- LSRR T

S

Tha r‘ix-urv 3ol 5 to o‘b'nn the specified dry density. 1In onh-‘

T

!
ithieve this en ¢, certain means are Prescribed; e.3. . maxisws - i
VEir thicness, apecifiied co=pactive effort and controllad Doisture - /-f

mrcentr,

511 waich Ras Lien tested a few davs followviny compaction and found f
» Dave guizahle dry densit? should not be rejected solely on the
Lasis that lrs neis FLure conteny iz pot within 2% of OpT imnmy,

(] L bl

Iy 7 Re Le Castledberry
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TELECOPY | 9 .

'~ Bechtel Per Carporation

Interofficc Memorandum

T2 R. L. Castleberry ' Fue No
Foeet - Job 7220 Nidland Project evs jovember 18, 1977
Backfill iMoisture Pequiremant
Spec- C'Z‘O From J. F- Ne\'lgen
CCOE-1669R
o Construction
tuweiw.G, Richardson. - Al iidland, NI Ext
B. Cheek
G. Tuveson -
J. D2an

hY
Confirmina verbal requests; please provide written clarification of the
2% tolera2nce on backfill moisture content during compaction. Althouch
roisture tests are taken Loth durine and sosetires after cerpaction we

have Leen veroally inforred that tor Zone I material roisture testis

er

taken within a few days aftar corpaction which do not fall aithin 27
of opltirum roisture shall be cause for rejection cf the fill, even thoush
vroper compaction is achizved. Information poisture tests takan rore
than 2 week after Zon2 1 fil11 has boen proparly compacted arz not so
limited. For Zona II iaterizls these limits can also be extended in
accordance with previeus written diraction.

Your resronse is requirced by 11/32/77 in order to process documentation
of backfill which uas not placad in accordance with the vorbal information

above, ¥f n2cessary. ;. [
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Telephose ccll
ge:
waukew S Rab
e e T 7 T e
- J. G. Hook or_oite - QA ks G. Pichardson
B - L T TR e U iR =L PIRPLY Sk O T} TR BoosT
S. Rao . AAD F. Teague
e ' g Sy e vk “T.Llieb —
b October 13, wl7 O L J. Speltz - UST
i SRY Sy e e e ~Fire
sussecr_ M0isture Requirements for Backfill Ref: QAR SD-40 . ., 7220

Returned S. Rao's call about the telecon dated October 10, 1977
on the same subject.

PAD: What I said on moisture requirements for backfill is not what you
vwrote on the telecon.

The roisture requirement (+ 2% of optinum)
is mandatory and must be implemented at the time of placement
and testing.

HOOK;  OK. T will write a new telecon stating this and make distribution
to the same people previcusly copied.

,,,,,

- ———— b o
o - e
, =
-
.




cc:
mm_s. Rao
P o e W WO o T e e _W. Barclay
to_ 5. Rao ¥ ro o MO o C. Richardson
o A. Bocs
. October 10, w 17 g . 1340 F. Teague
[0 73 SN, .. 3. ~rbz i - Ak R » PRI, 1 | | T T Ao PO R @-—._“ PR
suuscer. Moisture Requirements For Baci7ill Jo8 o .

.

I called Rao, the originato'r' of letter BEBC-1852, to clear up any
misurderstanding I had on the letter.

HOOX: In the past, we contrciled the noisture by taking the test
at the same time we tock our density tests. Was this acceptable?

RAD:  Yes, it is, as indicated in letter BERC-1859.
HOOK: Should we continue in the sarme nanner as we have in the past?

PA0: Ho. Poisture should te ccrntrollied in the borrocw area prior to
compaction.

nodi:  Should a compaction arez2 be rejected because it did not have the
proger moisture content (+ 2% of optimum) even thouah the density
was accepteble.

PAO:  There is no roisture requirements at the twse of density testing,
only a density require~ent. The moisture requirement is
prior to compaction.

Civis
pecd |
e e
TING ' !
" 7 S A

|
|
‘.
e

L1, x u}_(f'é‘s e Ao

-



Telephone call

i Sa m;:;: S. Pao
-t J. 6. Hook or QA - Site
yo_ 5. Rao o, MO ‘
_ Octaber 6, 1977 T e e Sk i :-i-__.; File
L epeo NCR QF-3P3 - DML ELmop Ee o Jom ~7220

Several questions were raised on the rcspdnse“from Projéct Engineérinﬁ on
CPCo NHCR QF=173. I talked to S. Rao the originator of the evaluation to
clear up any misvnderstanding. “ i, e

HOOK: Is the soil condition répresented on QF-173 acceptable? e

PAD: Yes it is, it is a "Use-As-Is" :i3¢ g S . n—-i};f“:

KOOX:  Can the field continue to test the nateria] the viay th8j have
in the past?

Fi]

< Qg Lo. They must indicate what sieve size they are using to obta1n
e their sampie, either the #40 or 200 sieve. They mu>t also have at]east

27 500 GRMS un that siove. . e A L

/ i fl“&f they use the #200 sieve this will insure the mlnlnun of 500 GRMS
retained ea that sieve. P

B i
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To

Subject

Cepes0

BEBC-1859
J. F., Newgen

didland I'laat Units 1 &6 2
Job 7220

Quality Action Report

Qd\r No. SD-40

File: 0274, C-0467.1

S. Afif1
J. Klacking

Refererce:

’

This is a complete redponse to Reference 1,

Bechtel Associath Professiona!l Corporation

Inter-office Memorandum

Date

From

1) BCBE-1533 dated 8/15/77

A

September 30, 1977
R. L. Castleberry
Engincering

TS
Ann Arbon } J( i

T*\
J84 ity Sl 1_;
U el “7/
BECHTEL | POWis

o Corp

Joa 7224 :
"a-—--jZﬂl________‘

It should be noted that it is ideal to control the moisture of backf{ll

raterizl at the borrow areas by conditioning.

It 13 true that moisture

content tests should be’conducted ot the borrow areas in order to establish

the control to reet the specification requiremento.

However, in the placing

of soil in large quantities, 1t should be noted that after placencnt and
compaction, the moilsture is not necessarily the seme due to drying and

nixing with other lecads.

necded after the compaction 13 acheived.
to take the molsture content tesnts after conmpaction would not have direct

izpact on the quality of work.

This i=plics that a molsture content check 1o
Therefore, the procedure uced

Lased en the above, we agree with field and backiill plazed prior to medifi-
cetion of the wolsture testlng methods to be accepted as iso.

T bkp

iy

9/30/5 ]

QL E ot

[,/m

R. L. Castleberry
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Bechtel PSWer Corporation

Interotfice Memorandum

™ R. L. Castleberry ot

Su5ieet cae AUgust 15, 1977
Job 7220 Midland Project
Specification 7220-C-210 eom Us Fo lewgen

Quality Action Request
QAR No. SD-40

BC3E-1533R ®  Construction
Capies o ' . At Midland, MI En
G. Tuveson Koo A . ' T e BT
S. Rao : B E S g i g
F. Teague . ¢ 3 Feat et

G Richardson

Reference: Quality Action Request - QAR No. SD-40

This memo is to bring to your attention item 2 under "Reccmmended Corrective
Astion” of the attached "Quality Action Raquest", wherein we are asked to
advise Project Engineering of past moisture testing methods. In the past,
it was found that densities meeting the specification requirements could be
attainad, irrespective of the use of moisture tests, because of th2 uni-
formity of materizls. Therefore, moisture tasts were taken after compacticn
for determining dry densities and acceptance or rejection was based cn com=
paction tasts. Moisture tests were not used to control backfill moisture,
This practice has since been chanjed to making one moisture tast esach day
at the beginning of backfill operations at 500 cubic yards intarvals per

spec, C-210, and one aftzr the density of the area compacted has reached
95%.

Jased on the above, the Field raquests that Project Engineering agree to
accaptanca of backfill matarials instailed in the past, along with records
thereof, irrespective of the use of the moisture tasts.

Please respond by August 26, 1977,

2
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QUALITY ACTION * iy

REQUEST
From: )
G. L. Richardson Sita QA Jeb 7220
Toy. F. llewgen/ Q, Control Cocument cef.: ~ (3)] QAR Ident. Na.: @
| @—P, Connglly ' 17220-C-219 Rk 00-40 2
Action Requested: n (5, ;

Section 13.0 of specification 7220-C-210, Rev. 4 pravides the requirements far

-

Q-Tisted backfill in the plant area. Section 13.5 states that the roisture ccn:?ﬂ

in this area shall be in accordance with Section 12.5 of tha sare enecification.

Section 12.6 states in par%: "The water content curing compaction shall not ba

-

more than 2 percentage points belcw optimum roisture content and shall not be

* e

more than 2 percentage noints above optimum moisture content'. . ."°

“Tasts done in accordancs with para. 12.5 will indicats the deqree of moisteni g

of azrating necessary ta comply w'rt.‘r—p.ik&f 12.5: - 'Afteﬁfﬁlacmnt-'df- loose —-

matarial on the erbankment 7911, the moisture contant shall be further adjustad

§-suchrmaterial within the roisture content limits required)Qycr

3

as-necessary-to bei
o\ Y

Signature : /7 @ Dater ... (J | Reolv Requested by: - . e (BJ
{74,, o Lk 22 /0y “has) 772577 2) 8y
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DATE.._... i :
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Action Varihed: @ Date: - . " : @ 3
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To

Subject

Copies 10

ELECOPY A
iz Inter-office Memorandum

BEBAC- 10998

J. F. Newgen Date December 15, 1977
Midland Plant Units 1 & 2 From R. L. Castleberry
Job 7220

Moisture Requirements for ot Enginceriag
Backf{ill

File: 0274, c-210, c-208 Al Ann Arbor

S. AELf4

Reference: 1. BCLE~1669 dated 11/18/77

This 1s a complete response to Reference 1.

The moisture content of the soil should be within 2% of o~*imum

during placement and compaction. llowever, this propertv the soil
13 not necessarily a measure of its adequacy after compa. Te

The primary goal 18 to obtain the specified dry density order
to achieve this end, certain means are prescribed; eo.g mum
l1ife thickness, specified compactive offort and control . .wisture
content.

So1l which has been tested a few days following compaction and found
to have suitable dry density should not be rejected solely on the
basis that 1its moisture content is not within 2% of optimum,

) f‘ ;é;. L. Castleberry

CAT/sg
12/15/5

Bechtel Associates Professional Corporation

~

S5 2%

?0\” '3’7/‘.
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W@ NONCONFORMANCE REPORT

’LJ\)’”

f(‘\“\ /Vv

1. PROCECT NAME JOB NO. A=
Midland 7220 NO. lOL IPAGE b T T
2. UNITIS! | 3. DRAWING/PART NO. REV | 4. ITEM DESCRIPTION 5. ITEM LOCATION )

| Common N/A | N/A| Seil - Plant Area

6. P.0. OR SPEC NO. [7. SERIAL NO. 8. REPLACEMINT PART [ 9. SOURCE 10. CONTRACTOR/SUPPLIER
N/A N/A PNy x— wey $ER NO. | Construction N/A

{ )DWG KLSPEC () OTHER uoTn“ R.5 " INSPECTIQN REQ'D [' ‘T ves “KkNo { YRec's BoConst { 1Fest | { cront( N4 ( JFLO

5. HONCONFORING CONDITION: Specification C-210 Rev. 5, Section 12.6.1 states in » D'SPQS'"O“ co“#‘““"ci{q
part.... "That the moisture content is to be within +2% of the optimum mois.ure ._? -p- LQIJ&
content.” Contrary to the above, the following moisture tests are failing without [J/g (ef2

retests taken:

OJCC'I’ FIFLD EN 'INEER AYC
o2l d £ b _-.: Vs

-

(CONTINUED ON PAGE 2)

o NGCN(LR ) DATE
o 8 I
RO’ CONSTR QC :incmttn DATE

AUTHORIZED INSPECTOR

DATE

DATE
p Q/ : /77 /-r-17

28. DISPOSITION RESULTS

17. RE
71 (O OTHKRS (SPECIFY)

21, RPUTING: N VO FIELD ENGINEERING
Mm E_E”&Zm" Disposition 6( Field Engineering Rnwmz isposition to?_;rpjeu Engc 39 > /, Jj

> ™

‘ ' - 7
237 PROJECT ENGINEERING DISPOSITION Project Bngineerin& has previously responded to the-
condition in which acceptable dry demsity test has been obtained with moisture con-

wwwummmmmcwm
eced not be further gw:xﬁmem“mmmmmmm

:1!1813 :

sition. For the material represented by test No, MD-360, Project Engineering | ] __1_/ =
s_evaluated adjacent tests results in the same general area and subsequent 1lifts s z Bf "'5 IZZ?-
esults all of which are acceptable. In addition the location of test MD-360 lies i R —— o
AUTHORIZED INSPECTOR DATE
(Contd. on page 3) S,
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@ 235 ~ W
BLOCK #16 CONTINUED: NONCONFORM: REPORT (CONT'D) 2pace 2 oF _}’\\S‘ 0. 1005 __
[ AzA ELEV. DATE OF DENSITY PERCENST  MOISTURE  OPTIMUM
et YT 0, COMPACTION CONTENT  MOISTURE CONTENT
Uest Plant Dike Pl _ e Y e F 4 ,
_7__+ 00 37" L Center une_ 622" 10/6/75 MD-227 99z 10.2 8.1
North Plant Dike N
| 1400 40" R Center Line 625' 5/30/76  wp-162 95.22 103 8.0
North Plant Dike = N S R O T O, oI e T T S }
| 3+ 00_40' R Center Line 625" 5/30/7& _ MD-143 95 7% B 7 DTN - LSRR
| Plant Area e e d 5 N 3 el CH s
183" S of S. Wall —- SWI "~ 2" . W
53' W of "A" Line -~ SWI  613. 5' 5/10/77 Mn-lg;zﬁs__ﬂ__“ . 96.37 18.5 _‘#15“2 r
__Plant Area & Ll w0 HS S e T -y "
183" S of S. Wall -- SWI AP TRRE Tl -V R - B LR = * e
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I e WL LE T WA
90" South of Q ‘___6_2_27'7‘ 6/7/717 un-u.lz 106. 4% 10.4 L
North Plant Dike TR TR T, Tl WA ST
| 1+ 25 100' L Center l.ine 626' . 116/76  MD-290  96.3% 1.7 9.3
North Plant Dike ey At e R B A - R a
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NONCONFORM;  REPORT (CONT'D) orace_3_or 5T+ 10 100K
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BLOCK 22 CONTINUED:

Spec. (210), Section 12.1 states in part that the water con tent during compaction-shall not be more than 2
——percentage points below or above optimum moisture content. The tests. listed-in -this NCR were-taken after proper

| compaction was achieved. This test procedure was accepted for the tests-listed-in this NCR by Project -
__Engineering in letter #BEBC-1859. (copy attached) The Project Engineering Acceptance clearly addresses the

__fact that tests _taken after compaction may have a different moisture than the moisture during compaction.
__As there are no specified restrictions on in place soil moisture content, after compaction, this condition
is_not unacceptable or indeterminate. No NCR is tb_eref)re_r.equi red.
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Block l 23 Project Enginceringunisposiqion (Contd, ftmgage _12 (/ ./// ‘ZZC'L eyt

| an area away from Q-listed limits per dwg. C-45. il WS AP -, LT
Since adjacent tests to MD-360 indicates accepta’le density and there are no_safety implications due to the.
location of test MD-360, Project Engineering concludes that . _the_ soil _represented by test MD-36Q be_"used as is"_

with no additional testing. é:é-;z 78 | j ,___w-j, PR e
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To

Subject

Copies to

BEBC- 1859
J. F. Newgen

Midland Plant Units 1 & 2
Job 7220

Quality Action Report
QAR No. SD-40

File: 0274, C-0467.1

S. Afifi
J. Klacking

Reference: 1)

Bechtel Associates Professional Corparation

Inter-office Memorandum

Date September 30, 1977
From R. L. Castl ' IVED
oOf = Engineeting
T
At Ann Arbor eCTo 51377 X .
BECHTEL POWER CGCRP.
JOB 7220
| FEERSAREREISN SV _—

BCBE-1533 dated 8/15/77

This is a complete response to Reference 1.

It should be noted that it is ideal to control the moisture of backfill e
material at the borrow areas by conditioning. It is true that moisture R
content tests should be conducted at the borrow areas in order to establish
the control to meet tha specification requirements. However, in the placing  —
of soil in lairge quantities, it should be noted that after placement and
compaction, the moisture is not necessarily the same due to drying and
mixing with other loads. This implies that a moisture content check is
needed after the compaction is acheived. Therefore, the procedure used o=
to take the moisture content tests after compaction would not have direct
impact on the quality of work.
Based on the above, we agree with field and backfill placed prior to modifi-
cation of the moisCure testing methods to be accepted as is. -~
N Qeks
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1. Project Name s 7 19. 20
Midland 7220 No 098 ‘w..._l_..,. i
"2 tentll |3 OaviegPet Na. Rov 8. ltem Description A
N/A N/A N/A Structural Backfill Yacd
8. 7.0, Or"Spec No. 7 Seriel No. | & feplecoment Part SER 3 9 Sourco fl‘)c'ﬂ IO Comrntoaiw- 3 et 3
c-211 N/A i ““atv _N/A no N/A_ | —E
" im“oﬂ c'“"; Ly —'—T;“n:; AN, ... . WK S 12 ASME . AUTHORIZED su(rc 1Acngo 14. Discoversd Du'm. Ol Equp Furnished By
3 Oowse Dgre- Dornern o Cc-211, Bg!, 3 D‘::;'ivh‘éh':.zon 7 D"’ ,_.nm.) _ ec:c (Bconsr Oresy DOecvienr Oene oo
it by St Specificntion c-211, Rev. 3, Section 5.6. 2 states in part ...... | . Supuction Commane
- T Rewonk | resecy | rerarn | USE As s
i ks:;‘=::

"Material delivered to the jobsite...faha}1 he tested....by rhe contree;or 8

repreoentative once per day when naterial is belng delivered."” Contrary te the

ubo-* on the to‘loving dates (Oct. 26, 1976, Oct. 29, 1976 Nov. 12, 1976, Jan.

otk M. B (

11, 1977 and Jan. 12, 1977) sttucturul backfill was deliv. "ed without the required
"Q" List No. 1.004. No hold tags applied. Hold for

FIELD ENGINEEN
-/1"/. b A

NGINEY £ yome
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ket consTr ad ncine

I)A'/27

1","5 il
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1-17

En D’Ik

acceptance tests taken.

OATL

Engineering Disposition.

TAUTHORIZED INSPECTOH

25. Disposition Results

|7.moomd|v /d/ Datc z/ CZ ‘\ v By 20::0’_7)

Field recommends use as is. Tests conducted on material received on the days

21. Routing D TO FIELD nu:mt"m“c] HERS [SPECIFY) ﬂ
22, LI Fieid Engineering Disposition VYFIELD ENGINEERING RECOMMENDED ouroscnoflro PROJECT ENGINEERING )
. Aoy /xjfuac regecing /w Eﬂ Fr- - -

before and after the subject loads revealed that gradation met requirements of

the Specification. Visual inspection during delivery and installation revealed no

substantial changes. The structural backfill material was placed in accordance

with specification C-211 and found to be acceptable. /22£kj&kd2£;_qfiﬂl_ 7

23. Project Engineering Disposition {

b—— — —

after the days missed were found acceptable. %

Tests conducted on samples prior to and ere f

In addition, one test was conducted on Jan.12, 1977, and found sat_ls(actory Therefor

d disposition to :

Project FEngineering concurs with the Field Engincering recommended dispo

o
¥

"use as 1is" e . R T R T I e

| Lao //, R e B S S I

QC ENGINEER

AUTHORIZED INSPECTOR

e e T S

DATE
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i : NONCONFORMANCE REPORT

1. Project Name Job No. 19 ok [ 20.
| Midland e M 1220 R [N 2o L]
2. Unitls) 3 ovm-.mm No. Rev 4. Item Description . ' 6. Nem Lccation
jSoe -} W ~ N/A | Structural Backfill Yard Area
6. P.O. Or Spec No. 7. Sesial No. 8 Replacoment Pat |9 Smu:.( nu(f/o 0. Conumovl&o”ﬂu
c-211 N/A rin NIA...., N/A o N/A tneer{ng
T.' m&. Critevia e 7 ,; ;‘o il o it i - :;T;U""U“‘l::’ oM AYVACMID 14, WNM’ Aha V'S.VEAqum Furmshed 1y
Dows Wseec [Dornen _lu._RILL .::s'.ifm':o;c U"‘” !r‘o y _ﬂ:._a_@coun Dresy| Ocureny Dene P o
1 on: L ' i rence
F_“__"i"f“ff’ I e cattacecdne OB 6 11 Sectien 568 staves 45 Burts sactall ¥¢ St S ;
ReEwWoRK | resecy [ merarn Juse asas
| delivered to the jobsite.:. shall be tested... by the Contractor's representative e
once per day when material is being delivered." Contrary to the above, on Dec. 1, /g/ /
r_ 5 A Sy I T : R =ali ; D ENGINEE R ; TE 77 ¥
976‘fq§_pec. }5- !2]6 approximately £?§“qus ggﬂq§§ tons, respectlvelx,AoEw_ I it '1£55;V~'> #0551
structural backfill was delivered without the required acceptance tests taken. "Q"- i ¥ -7/
List No. 1.004. 2 Hold Tag Applied Hold for Engineering Di-position. T]m“" e
"AUTHORIZED INSPECTOR DATE
”}/ Date 25. Disposition Results
/)4 /o7 e N
21. Routing vo FIELD ENGINEERING J
22. (JField Engneering M“ﬂ. BIF'ELD ENGINEERING RECOMMENDED BISFOSITION 1O PROJECT ENGINEERING T e A s K l
|

Response requested by 2/12/77. ' ok o
Fleld 'ecomends ‘use as 1s. Tests conducted on material received on the days |

before and after the subject loads revealed that gradation met the require-

ments of the specification. —Vi—s&ﬁ-;ns;et?t];n du;'iAngﬂdelivery and installa- 3 P _ - < o

tion rjevgaled no substantial changes. The structural backfill material 1 wa

—

placed in accordance with specification C- le and found acceptable[fr" g 7/"/77 B =

?"23 Project Engineering Disposition ] U 4 )

The samples were taken on days Nov. i9 through Dec. 30, Dec. 3 through 13 and 3

Dec__30 were found“ iiﬂ:fp_t.gb_]-.(__ __F’}lr_t_heu\ore. all the nater’als were obtained from il x
__s_ame source. Therefore, Engineering concurs with Field Engineering disposition to e E- -

"use as 1s . i -

s et A e B T I L8, S i NS iiel S ULt S | L - &
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}—‘}'77 '] QC ENGINEER JoAtE

AUTHORIZED INSPECTON UATE
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ROUTE TO | TH!IS COPY FOR " FILE: 18.4.3.4 & 18.4.3.6

W - gonsumers
—— o ;@t‘-m o) _occaber 3-7. 1977
SHHowell G j tompany

< PLANT: Midland 182
JMKlacking QUALITY ASSURANCE oy
g Records
LCLRichardsan) :
QA SUBJ FiLe | REPORT NO F=171-312

I. AUDIT SCOPE
The purpose of this record review audit is to verify the documentation
associated with the placement of Structural Backfill, North Plant Dike,.
West Plant Dike, and Plant Area Fill conforms to the specifications and
to expedite dike turnover.

IT. AUDITORS

**%D. A. Blumenthal, CPCo QAE (IE&TV) - Team Member
**D. E. Horn, CPCo QAE Civil Supervisor - Team Leader

III. PERSONNEL CONTACTED

*%*Ben Cheek, Bechtel Lead Civil Qualit§ Control Engineer
*Keith Berk, Bechtel QCE (OC Vault)
*Pat Guiette, Bechtel QCE (GO Vauit)
*Mary Kerridge, Bechtel QC Documentation Clerk
%*Jim Miller, Bechtel QC Documentation Lead
*Tom Lieb, Bechtel QCE (Civil)
“*#*%Daryl Osborn, Bechtel Assistant Lead Civil QCE
*Jokn Speltz, U.S. Testing Lab Chief

IV. SUMMARY OF AUDIT

A. A Pre-Audit Conference was held on August 31, 1977 in Ben Cheek's
office with those in attendance as noted in Sections II and III above.
The audit scope was the only item discussed. The audit scope originally
was to observe soil pliacement, however, due to heavy rains and no soil
placement in "Q" areas, the audit scope was changed to that given in

T Section I.

B. The audit was performed on soil reports North Plant Dike MD 72 (5-23-74)
through M) 514 (9-21-74), West Plant Dike MD 25 (9-12-74) through MD 307
{(9-27-76), Structuiral Backfiil MDR 61l (i0=7-76) through MDR 1121 (8-11-77),

k Plant Area Fill MD 1122 (10-7-76) through MD 1854 (8-12-77) and gradation

reports for structural backfill material received February 4, 1977 through
August 31, 1977 to assure failing tests have been cleared by passing tests;
correct optimum moisture conterts, maximum and minimum dry lab densities
have been used; the test resulis were properly evaluated for acceptance;
and test reports could be located in the Quality Control Documen’s:fon
Vault using tue attached checklist.

i

C. The findings associated with this audit are noted in Section V.

*Contacted during Audit

**Attended Pre-Audit Conference and Post-Audit Conference
kk#Attended Post-Audit Conference
AritContacted during

DATE 1[ ¥ °77 ~~ 12
Sl A
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IV,

O FILE: 0.-’0.3.4 & 18.4.3.6
DATE: October 3-7, 1977
PLANT: Midland UNIT 1 & 2
SUBJECT OF AUDIT: Soil Placement
Records

AUDIT REPORT NO F-77-32

SUMMARY OF AUDIT (Contd)

D. Future audits will be run the same, when scheduled.

E. A Post-Audit Conference was held on October 11, 1977 in Ben Cheek's
office with those in attendance as noted in Sections II and III above.
The audit findings were presented to those in attendance by D. A.
Blumenthal and D. E. Hern. Bechtel QC understood and agreed with the
findings and recommended corrective action.

CLOSED OUT FINDINGS

Finding 1 <
West Plant Dike

MD-276 and 277 (sampled 9-15-76), 278 (sampled 9-16-76), and 285 (sampled
9-17-76) have NA in the optimum moisture content column.

North Plant Dike

MD-92 (sampled 5-25-74) shows maximum dry lab density 110.6. It should
have been 103.4,

MD-93 (sampled 5-25-74) shows maximum dry lab desnity 110.6. It should
have been 103.4,

MD-109 (sampled 5-28-74) shows maximum dry lab density 103.4. It should
have been 115.1.

MD-119 (sampled 5-28-74) shows maximum dry lab density 127.2. 1t should
have been 128.0.

MD-155 (sampled 6-4-74) shows optimum moisture content 18.8. It should
have been 18.4,

MD- 195 (sampled 6-24-74) shows optimum moisture content 11.0. It should
have been 11.6.

MD-223 (sampled 6-25-74) shows optimum moisture content 10.3. It should
have been 11.6.

MD-224 (sampled 6--25-74) shows optimum moisture content 13.5. It should
have been 13.0.

MD-25/ (sampled /-11-74) shows optimum moisture content 9.8. It should

have been 10.4. This also shows maximum dry lab density 126.8. It should
have been 127.4,

Sheet 2 of 12




FILE: $3.4.3.4 & 18.4.3.6
DATE: Uctober 3-7, 1977

PLANT: Midland

SUBJECT OF AUDIT:

AUDIT REPORT NO F-77-32

CLOSED OUT FINDINGS

Finding 1

North Plant Dike (Contd)

UNIT 1 6& 2
Soil Placement
Records

MD-269 (sampled 7-12-74) shows maximum dry lab density 116.2. It should

have been 116.3.

MD-290 (sampled 7-16-74) shows
have been 128.3.

MD-318 (sampled 7-19-74) shows
have been 13.3.

MD-336 (sampled 7-20-74) shows
have been 20.0.

MD-341 (sampled 7-25-74) shows
have been 15.5.

maximum dry lab density 125.

optimwn moisture content 13.

optimum moisture content 20.

optimum moisture content 17.

MD-377 (sampled 8-6-74) shows maximum lab dry density 109.

been 112.9.

MD-476 (sampled 8-19-74) shows
have been 17.1.

MD-512 (sampled 8-28-74) shows
have been 109.0.

optimum moisture content 17.

maximum lab dry density 109.

Structural Backfill Area

MOR 919 (sampled »-25-77) shews maximum dry lab density of
have been 125.3. (L also shows minimum dry lab density as

have been 109.3,

Plant Area Fill

2. 1t should

0. It should

5. 1t should

0. It should

It should have

0. It should

4, This should

109.3, 1t should
90.3. It should

MD-1262 (sampled 4-8-77) gives maximum dry lab density of 117.0. It should

have been 1!7.1.

MD-1300 (sampled 5-2-77) gives optimum moisture content of 11.1. It should

have been 10.4.

MD-1385 (sampled 6-2-77) gives optimum moisture content of 13.5. It should

have been 13.4.

Sheet 3 of 12
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© rrie: @€).4.3.4 5 18.4.3.6
DATE: Uctober 3-7, 1977
PLANT: Midland UNIT 1 & 2
SUBJECT OF AUDIT: Soil Placement
Records

AUDIT REPORT NO F-77-32

CLOSED OUT FINDINGS

Finding 1
Plant Area Fill (Contd)

MD-1420 (sampled 6-8-77) gives optimum moisture content of 9.8. It should
have been 8.6. It also gives maximum dry lab density of 127.3. It should
have been 132.9.

MD-1521 (sampled 6-17-77) gives maximum dry lab density of 117.0. It should
have been 117.1. )

Corrective Action Requested: Recalculate the test results using the proper
values and determine the acceptability of the corrected test results.

Corrective Action Taken: The test results were recalculated and corrections
made. The above errors did not change the acceptance of these tests even
though they did change the test results.

Corrective action verified Oc*tober 25-26, 1977.

For further corrective action see Section VI "Open Findings" Finding 1.

Finding 2

Specification C-210, Revision 5 Section 12.6.1 states in part, "The water
content during compaction shall not be more than 2 percentage points below
optimum moisture content and shall not be more than 2 percentage points
above optimum moisture content..."

Specitication C-210, kevision 5 Section 13.7.1 states, "All cohesive back-
Fill 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".

Specification C-210, Revision 5 Section 13.7.2 states in par:, "All cohesion-
less backfill in the plant area and the berm shall be compacted to not less
than 80 percent of relative densi®y as determined by ASTM D 2049..."

Contrary to these requirements, the following tests had failing results
and did not indicate being cleared by passing tests.

Sheet 4 of 12



FILE:

DATE:
PLANT:

.4.3.4 &

SUBJECT OF AUDIT:

AUDIT REPORT NO F-77-32

V. CLOSED OUT FINDINGS

Finding 2 (Contd)

Test No. Date Sampled
MD 11537 10-21-76
11557 10- 21-76
1191~ 11-03-76
11947 11-02-76
1317 5-09-77
o 1318 5-09-77
1319 5-09-77
1320 5-09-77
1321~ 5-09-77
1337~ 5-17-77
1388% 6-02-77
1393+~ 6-03-77
1398~ 6-03-77
1404 7 6-03-77
14157 6-07-77
1498~ 6-15-77
1509 v 6-16-77
MD 418 8-14-74
MDR 620 10-13-76
6257 10-12-76
629 10-20-76
612 10-20--76
637 10-21-76
663« 11-11-76
664" 11-11-76
667+ 11-11-76
673 11-23-76
679 11-23-76
680~ 11-23-76
6827 L1~24-76
68387 L1-24~76
700 1-~13-77
01 1-13-77
721 3-14-77

Plant

Area Fill

61.6%
73.5%
74.67%
75.4%

94.0%

88.2%

Compaction

of
of
of
of

of

of

Relative
Relative
Relative
Relative

Density
Density
Density
Density

Maximum Density

Maximum Density

North Plant Dike

Jtruccural

Backfill

72.3%
51.5%
79.2%
73.5%
76.3%
53.0%
72.3%
67.5%
33.9%
71.8%
60.0%
70.6%
77.1%
75.0%
68.1%
60.0%

of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of

Relative
Relative
Relative
Relative
Relative
Relative
Relative
Relative
Relative
Relative
Relative
Relative
Relative
Relative
Relative
Relative

Density
Density
Density
Density
Density
Density
Density
Density
Density
Density
Density
Density
Density
Density
Density
Density

18.4.3.6

Uctober 3-7, 1977
Midland

UNIT 1 & 2
Soil Placement
Records

Moisture
Actual Optimum
18.0% 15.2%
11.5% 15.2%
11.72 15.2%
12.2% 15.2%
12.4% 15.2%
9.8% 15.2%
11.1% 13.4%
11.2% 13.4%
10.27% 13.47
9.92 13.4%
14.5% 10.0%
12.9% 15.2X
17.2% 20.0%
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FILE: 4.3.4 & 18.4,.3.6

DATE: October 3-7, 1977

PLANT: Midland UNIT 1 & 2
SUBJECT OF AUDIT: Soil Placement

Records
AUDIT REPORT NO F-77-32
CLOSED OUT FINDINGS
Finding 2
Structural Backfill (Contd)
Moisture

Test No. Date Sampled Compaction Actual Optimum
MDR 7347 3-17-77 34.0% of Relative Density

7367 3-18-77 79.0% of Relative Density

737; 3-18-77 41.9% of Relative Density

738/ 3-18-77 72.4% of Relative Density

739 3-18-77 70.6% of Relative Density

7407 3-18-77 69.3% of Relative Density

7417 3-21-77 77.8% of Relative Density

7447 3-21-77 56.2% of Relative Density

746~ 3-21-77 54.9% of Relative Density

151 3-23-77 68.7% of Relative Density

7167+ 3-29-77 54.3% of Relative Density

768~ 3-30-77 66.9% of Relative Density

770~ 3-30-77 65.0% of Relative Density

785~ 4-07-77 69.3% of Relative Density

799~ 4~12-77 78.8% of Relative Density

826~ 4-19-77 70.4% of Relative Density

843~ 4-28-77 66.8% of Relative Density

845~ 4-29-77 70.4% of Relative Density

854 5~09-77 67.4% of Relative Density

861 5-10-77 76.3% of Relative Density

862 5-10-77 74.0% of Relative Density

889~ 5-13-77 56.5% of Relative Density

914 5-24-77 9.0% 11.8%

12 §5-26--11 75.7% oi keiative Density

9257 5-27-77 11.4%  15.2%

5387 6-08-77 56.5% of Relative Density

940~ 6-08-77 78.6% of Kelative Density

993~ 6~-25-77 60.2% of Relative Density

9987  6-25-77 77.4% of Relative Density

Corrective Action Requested: Determine if there are passing teets i: the
same area to clear these failing tests.

Corrective Action Taken: Test reports Plant Area Fill MD 131/-1320; North
Plant Dike MD 418; and Structural Backfill MDR 620, 629, 632, 637, 673, 679,
/00, 701, 757, 76/, 768 and 770 have been cleared by passing tests and Strue-
tural Backfill rvepresented by MDR 854, 861 and 862 was removed.

Corrveetive Action Verified October 26, 1977.
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VI.

FILE: .4.3.4 & 18.4.3.6

DATE: October 3-7, 1977

PLANT: Midland UNIT 1 6& 2

SUBJECT OF AUDIT: Soil Placement
Records

AUDIT REPORT NO F-77-32

CLOSED OUT FINDINGS

Finding 2 (Contd)

Corrective Action Taken: Test reports Plant Area Fill MD 1153, 1155, 1191,
1194, 1321, 1337, 1388, 1393, 1398, 1404, 1415, 1498, 1509 and Structural
Backfill MDR 625, 663, 664, 6C7, 680, 682, 688, 721, 734, 736-741, 744,
746, 757, 768, 770, 785, 799, 826, 843, 845, 889, 914, 922, 925, 938, 940,

993 and 998 are in a "Non-Q" area and have been given to CPCo Project Manage-
ment Org=nization (Fiel for resolution in let 86

For further corrective action see Section VI "Open Findings" Finding 2.

Finding 3

Relative Density Reports 59 and 61 were missing from the QC Vault.

Corrective Action Requested: Obtain copies of these reports and place them
in the QC Vault.

Corrective Action Taken: Copies have been obtained and placed in the QC
Document Vault,

Corrective action verified October 26, 1977.

OPEN FINDINGS

Finding 1

Specification C-210, Revision 5 Section 12.6.1 states in part, "The water
content during compaction shall not be more than 2 percentage points below
optlmum moisture coatont ang snall not be more than 2 percentage points
above moisture content..."

Specification C-210, Revision 5 Section 13.7.1 states, "All cohesive back-
fill 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".

Specification C-210, Revision 5 Section .3.7.2 siates in part, "All cohesion-
less backfill in the plant area and the berm shall be compacted to not less
than 80 percent of relative density as determined by ASTM D 2049..."

Contravy to these requirements, the following terts had been passed using
incovvect testing data. Using the correct testing data, the tests fail.
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FILE: “4.3.4 & 18.4.3.6

DATE: October 3-7, 1977

PLANT: Midland UNIT 1 & 2

SUBJECT OF AUDIT: Soil Placement
Records

AUDIT REPORT NO F-77-32

VI. OPEN FINDINGS

Finding 1 (Contd)
North Plant Dike

MD 290 {sampled 7-16-74) shows optimum moisture content 11.6. It should
be 9.5. Using the correct optimum moisture content of 9.5%, the actual
moisture content is 2.2% above optimum moisture content.

MD 360 (sampled 7-31-74) shows optimum moisture content as 21.4. It should
be 15.2. This also shows maximum lab dry density as 103.2. It should be
115.1. Using the correct optimum moigture content of 15.2%, the actual
moisture content is 5.4% above optimum moisture content. Also using the
correct maximum lab dry density of 115.1, the correct percent of maximum
density is 86.4%.

MD 377 (sampled 8-6-74) shows optimum moisture content as 18.0. It should
be 15.2. Using the correct optimum moisture content of 15.2%, the actual
moisture content is 4.5% above optimum moisture content.

Structural Backfill

MOR 621 (sampled 10-14-76) shows minimum dry lab density as 94.2. It should
be 112.2. Using the correct minimum dry lab density of 112.2, the correct
percent of relative density is 41.5.

Corrective Action Requested:

(1) Determine if there are passing tests in the same area to clear these
failing tests.

(?) 1€ these fafling tests -annot be cleared by passing tests in the same
area, present these indings to Bechtel Project Engineering so Project
Engineering can determine what additional tests, reviews, etc. are needed
to justify the material these tests represent. Have Project Engineering
justiiy the material these failing tests represent.

(3) Determine the underlying cause(s) and take corrective action to preclude
repetition.

Corrective Action Taken:

(1) North Plant Dike MD 29U and MD 377 have been identified on Bechtel
NCR 1005. North Plant Dike MD 360 and Structural Backfill MDR 621
density problems have been identified on Bechtel NCR 1004.
Covrective action verified October 26, 1977.

Novth Plant Dike MD 360 moisture problem has been identified on revised
NCR 1005,

Corvective action verified October 28, 1977.
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VI.

e FILE: 4.3.4 & 18.4.3.6
DATE: ctober 3-7, 1977
PLANT: Midland UNIT 1 & 2
SUBJECT OF AUDIT: Soil Placement
Pecords

AUDIT REPORT NO F-77-32

OPEN FINDINGCS

Finding 1 (Contd)

NCR QF-199 has been written to resolve the corrective action still open.

Finding 2

Specification C-210, Revision 5 Section 12.6.1 states in part, "The water
content during compaction shall not be more than 2 percentage points below
optimum moisture content and shall not be more than 2 percentage points above
optimum moisture content..."

Specification C-210, Revision 5 Section 13.7.1 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".

Specification C-210, Revision 5 Section 13.7.2 states in parc., "All cohesion-
less backfill in the plant area and the berm shall be compacted to no: less
than 80 percent of relative density as determined by ASTM D 2049".

Contrary to these requirements, the following tests had failing results and
did not indicate Leing cleared by passing tests or had been marked passing.

North Plant Dike

MD 142 (sampled 5-30-74) shuws optimum moisture content 8.0, moisture content
10.3. This test failed but ic is shown as passing.

MD 143 (sampled 5-3u-74) shows optimum moisture conte..t 13.8, moisture content
11.4. This failed but it is shown as passing.

West Plant Dike

MD 227 (sampled 10-6-75) failed mois*:e but has not been cleared.

Plant Area Fill

Moisture
Test No. Date Sampled Compaction Actual Optimum
MD L3LL 5-03-77 61.6% of Relative Density
1326 5=10~77 18.5% 15.2%
1328 5-«10-77 12.2% 15.2%
1412 6~07-77 10.4% 15.2%
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VI.

FILE: 4.3.4 & 18.4.3.6

DATE: October 3-7, 1977

PLANT: Midland UNIT 1 & 2
SUBJECT OF AUDIT: Soil Placement

Records
AUDIT REPORT NO F-77-32
OPEN FINDINGS
Finding 2 (Contd)
Structural Backfill
Moisture

Test No. Date Sampled Compaction Actual Optimum
MDR 621 10-14-7¢ 78.0% of Relative Density

671 11-12-76 74.8% of Relative Density

672 11-23-76 75.4% of Relative Density

685 11-24-76 56.2% of Relative Density

686 11-24-76 70.€% of Relative Density

691 11-24-76 62.0% of Relative Density

Corrective Action Requested:

(1) Determire if there are passing tests in the same area to clear these
failing tests,

(2) 1f these failing tcsts cannot be cleared by passing tests in the same
area, present these findings to Bechtel Project Engineering so Project
Engineering can determine what additional tests, reviews, etc, are
needed to justify the material these tests represent. Have Project
Engineering justify the material these failing tests represent.

(3) D-termine the underlying cause(s) and take corrective action to pre-
¢ ue repetition.

Corrective Action Taken:

(1) Bechtel QC has determined that none of the above have passing tests in
the same area to clear the failing tests.

(2) North Plant Dike MD 142 and MD 143, West Plant Dike MD 227 and Plant
Area Fil. MD 1326, 1328 and 1412 have been identified on Bechtel NCR
1005. Structural Backfill MDR 621, 671, 672, 685, and 686 have been
identified on Bechtel NCR 1004.

(3) Corvective action has been taken as of the last of July, 1977 by Bechtel
QC and U.S. Testing to more adequately clear failing tests. Therefore,
the corrective action to preclude repetition for not clearing failing
tests need not be addressed.
Covvective action verified October 26, 1977
Plant Area Fill MD 1311 has been identified on revised NCR 1004.
Corrective action verified November 1, 1977.

NCR QF-199 has been written to resolve the corrective action still open.
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VI.

Q A FILE: Q.a.z.z. & 18.4.3.6

DATE: tober 3-7, 1977

PLANT: Midland UNIT 1 & 2

SUBJECT OF AUDIT: Soil Placement
Records

AUDIT REPORT NO F-77-32

OPEN FINDINGS (Contd)

Finding 3

Specification C-211 Revision 3 Section 5.6.2 states in part, "Material de-
livered to the jobsite for use as structural backfill shall be visually in-
spected, and tested in accordance with ASTM C-136..."

ASTM C136-71 Section 4.2 states in part, "In no case, however, shall the frac-
tion retained on any sieve at the completion of the sieving operation weigh
more than 4g/in.? of sieving surface.

Note 2 - This amounts to 200g for thé usual 8 in. (203-mm) diameter sieve'.

To preclude repetition to NCR QF-152 (the same deficiency as this), U.S.
Testing developed a new gradation form that has check points that include
documenting that the 200 gram material limit on any individual 8 inch sieve
has not been exceeded. In addition, a training session was held on February
21, 1977.

Freject Quality Control Instruction No. SC-1.05 "Material Testing Services

and Concrete Production'" Rev. 3 Section 2.7.2 Reports, Item A states, "Perform

a daily review of the subcontractor's jobsite inspection and test reports

for acceptability, completeness, and the laboratory chief's signature for
concrete, steel, and soils. Sign and date on the report verifying the acceptable
status",

Contrary to these requirements:

Structural Backfill Data Sampled Amount Retained
Log Number
G- 270 1-13-77 #40 Sieve - 225.2g
0364 4=27-77 #10 Sieve - 217.1g
0417 5-11-77 #10 Sieve -~ 221.4g
0431 5-16-77 #10 Sieve - 260.1g
0451 5-18-77 #10 Sieve - 211.7g
0505 6-02-77 #200 Sieve - 228.0g
0704 7-18-717 #10 Sieve - 249.5g

Corrective Action Requested:

(1) Present thesc findings to Bechtel Project Engineering and obtain enginee:-
ing rationale from Bechtel Project Engineering as to the acceptability
ol the material these tesits represent.

(2) FEvidently the .orrective action taken in NCR QF-152 was not adequate.

Determine the underlying cause(s) and take further corrective action
to preclude repetition. .
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e FILE: 0.4.3.14 & 18.4.3.6
DATE: October 3-7, 1577
PLANT: Midland UNIT 1 & 2
SUBJECT OF AUDIT: Soil Placement
Records

AUDIT REPORT NO F-77-32

VI. OPEN FINDINGS

Finding 3 (Contd)

Corrective Action Taken:
(1) These findings have been identified on Bechtel NCR 1006.
Corrective action verified October 26, 1977.

NCR QF-195 has been written to resolve the corrective action still open.

VII. NONCONFORMANCE REPORTS )

QF-195
QF-199
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| ROUTE TO | THIS COPY FOR} p FILE: v:8.4.3.%, 10.%.3.C
RBird o }mny{r y ) SOUSUMER | g May 25, & June 8, 9, 10, 1977
JHKTackin® R Campany .
JFNewgen N PLANT: Midland UNIT ]_& 2
GLPichardson .
HWSlager OUAU:JOG?:,:ANCE SUBJECT OF AUDIT: _Soils Placement

and Inspection
QA 5UBJ FILE < REFOZT’NO F-77-2] i kY

G.

I. AUDIT SCOPE

The purpose of this audit is to verify that soils placement and inspection are

being accomplished in accordance with Bechtel's procedures, specifications and
codes.

I1. AUDITOR

B. Johnson, CPCo Field Quality Assurance Engineer (Civil)

IIT. PERSONNEL CONTACTED

**Ben Cheek, Bechtel Lead Civil Quality Control En%ineer

*Daryle Osborn, Bechtel Quality Contrql Engineer (Civil)
IV. SUMMARY OF AUDIT

A. A Pre-Audit Conference was held on May 23, 1977 at Daryle Osborn's desk
with those in attendance as noted in Sections Il and III above. The
audit scope was the only item discussed.

B. The audit was performed on the placement and inspection of zone 2 material
in the plant area South of the Turbine Building at clevations 620' - 622'.
The backfilling operation was centered around plant coordinates S 5070 and
E 36()., The attached checklist was used.

C. The soils placement and inspection seemed adequate except as described in
Section V of this report. :

D. Future audits will be run the same, when scheduled.

F. A Post-Audit Conference was held on June 16, 1977 in Ben Cheek's office
with those in attendance as noted in Sections II and IIl above. The Post-
Aud it Confercnce consisted of telling Ben Cheek and Daryle Osborn that the
results of this audit were adequate except for Findings #1 & #2 in Section V.

CLOSED ouT

V. FINDINGS
Finding #1
Bechtel Specification 7220-C-210, Rev. 4, Section 12.6.1, states in part:

———

-

*Att
**ALL

The water contenl during compaction shall not be more than 2 percentage
points below optimum moisture content and shail not be more than 2
percentage points above optimum moisture content. . . . .

ended Pre-Audit Conference and Post-Audit Conference
ended Post Audit Conference
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File: ,2%.4.3.4, 18.4.3.6
& D(‘Itg. J"u’ 74 25, & June 8’ 9: ]0’ ]977

Plant: Midland 1 & 2'
Subject of Audit: Soils Placement and
Inspection

Report No F-77-21

CLOSED ouT
FINDINGS

Finding #1 (Contd)
Contrary to These Requirements:

Backfill was placed on a 1ift wvhich was determined to be greater than
2% below optimum moisture content (Plant Backfill Test #1352, optimum
15.2%, actual 12.8%). When questioned. the Foreman directing the soils
work stated that he would continue backfilling since satisfactory
compaction had been obtained.

Recommended Corrective Action:

1. Tdirecting the sEn'ls work should be ins.ructed as to the

required moisture content limits.

2. Bechtel QC should determine if a re-test had been accomplished on
the 1ift in question. If a re-test had not been accomplished it
will be necessary to obtain one. If the iffécted material is found

to be nonconforming, an evaluation will have to be made 1as to the
acceptability of the in-place material by Project Engineering.

Corrective Action Taken:

1. Bechtel QC informed th directing the soils work ~f the
required moisture conten s and what to do if a failing test

occurs,

2. A retest was taken in the area and the retest passed (Plant Backfill
Test 1414).

Finding #2
Bechiel Specification C-208, Rev. 10, Table 9-1, states in part:

Field Densities and Moisture Contents will be taken at the frequency of
one test per every 500 cubic yards of fill.

Contrary to These Requirements:
During the audit it was discovered that the Foreman directing the sgils
work believed that the required frequency for testing of field density
and moisture content was one test per 1000 cubic yards of fill.

Recommended Corrective Action:

1. Thw eman directing/the soils work should be instructed as to the
correct. cy requirements.
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File: 18.4.3.4, 18.4.3.6
Date: May 25, & June 8, 9, 10, 1977
@ Plant: land 1 & 2 e
Subject™0T Audit: Soils Placement and
Inspection

Report No F-77-21

CLOSED OUT
FIRDINGS

Finding #2 (Contd)

Reccmmended Corrective Action: (Contd)

2. Bechtel QC should determine if the 1/500 cy test frequency has been
exceeded. If the test frequency has been exceeded, an evaluation
will have to be made as to the acceptability of the in-place
material by Project Engineering.

Corrective Action Taken:

I. Bechtel QC informed tdirecting the soils work of the
SqQu I r

correct test frequency ements.

2. Bechtel QC made an evaluation concerning the frequency of testing in
the atfect>d area. It was determined that between 5/13/77 ar i
6/17/77, .,200 cy of random backfill was placed South and East of
the Turbine Building. 57 tests were taken on this material which
results in an overall test frequency of 320 cy/test. The majority
of this 18,200 cy was placed in a NON-Q area.

NONCONFORMANCE REPORTS

None

Sheet 3 of 3
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Bechte!l r ower Corporation

-y - . - '
ingratiice Me~orgnsum

w. Sarclay
Job 7220 Midland Project . -
P?OJQCt QAR SD-4) . Sae Fcbn.ary 3. 1978
CLR-02-7E-043

Uy G. L. Richardsen

Quality Assyrance

Csens %‘-CCkiﬂg @ Hidland, I iv 237

In your response to the subject: OAB. which identified prodlems wih
mcisture tests on soils placement, you indicated on Aug. 11, 1§77
that moisture tests will be taken in the borrow aresas 2% zhe stars
of the day and as needed %o maintain the proper testing frecuency.

During review of the records in the OC Yault to verify actions taken

in response to OAR SD-40 it was noted that therc is no evidence of thesa
record tesis being taken. Upon further investigation it was discovered
that U.S. Testing maintains a 125 for these tests and they are nct being
reviewed by Q.C. e feel that these tests should be maintained in the
vault and reviewed by 0.C. for adequacy.

Please <ake appropriate actions to locate the moisture tests, review
these tests and file them in the vault. 1% is reguested that these
actions be taken by March 1, 1572 so thet QAR S0-40 can de closec out.

=1 9 YA s

e G. L. Richard
F"f"' g 6., L chardson
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:na,qéa’ :A\n ar N oo~ I a1 o~ -
weww ' wll W T W mw e
- ‘-p.- A. a’-'--: ——
) . Klagring e
, Structural Sackfily Feoruarey 17, 577
adh e o -~ e T O Ass i
W=, 1.UG*
GLR-2-77-32 G. L. Richardson
Srp
S C.ality Assurarce
- e *
i8S & -."1d-g'=’ Vim {25:

LELLE

o8h 7220

Describad telow is 2 series of orotlems and a'°‘ors bei~g saken involvirg
srocJrement, inggecticn, testing and installation of structurs! BSack?®ill.

1. On 1-31-77 Bechtel G- fdentifiec that all stryctura’ back®li materis)
purchased o date was purchased 25 "lionel" which is inssmsistent wf:-
the "Q" 1ist. This resylted ir the materis’ not being receint ingsect
Sy Guality Control as is resuired by ‘ht "Sulk Iterts List" sresaras :/
Projecs nginoeri-g. (Ref., 237 §£2.24)

2. Concurrent with Item 1 CPlo CF fcentified that structural Bazkfil)
ceiivered to tnp jobsise during 12/76 and 1777 hag nos ‘e 2l casas
peen tested for "ra”tt‘cﬂ on 2 caiiy desis ts recuiras oy Stes
7220-C-211,  (Ref. CPC2 KCR 9%-137) Lack ¢f testing as bean eevicusly
'detifiec by Cechte’l Q4 on 10/2°,/7¢ (Ref. QADR S2-£) gag 5 $°0: SA
on 13/14'75, (Rel. '?' nwer §5.28)

3. 0 2/10/77 CPCc QA, o5 @ result of an audit, idens®ia? tnet in many
cases the gracaticn tests performed on girugtura’ n2skfill were
not cerformed using proser testing procedu=es. Soesi®icaliy ASTH
C-136-71 states that amounts of material retzings or 27 nZiviiun?
sieves shall not exceed 2CC gravs. Scme tests roted hac as ~usk 88
60 grans retzined &1 2n in eivizial sieve. (Ref. 2udit resors T.7T.E .
4. Te assurd material presently ‘8 use wee astestisle Bacntet T4 rpvdensd
he @St resuiss and ~o%es the f2119.ing:
8. Tests cun en /8177, &/T'TT, e TT 022 27877 )Y nad welzhss
retained in excess of 200 y-ams.
b, Cechtel 0C "2 nct aoproves this sest ard the =2%er'y” was 35¢')
fn Sre Srocess of »ecaipt ‘msnectian,
c. Bechte’ Tiel2 Engineering s usias thig moterin’ witroLs »o'g2se
By 0%, NOTI: TRe Asst. FILE amg BRI etoarad Led .rge Aatt Mg
ef thg giscrevansy.
S8143108
ern
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Bechte! Power Corporation

0A® $D-40 was issued on 7/22/77 t~ request .gs*in- of soi's for _rope-
moisture content prior to conua" .n. Severzl [0V and telecons were
writtan t2 rosc ve this QAR cumulated by the 3ttached IO 3E2C-18%3

2a¢ J, Hook's teleshone call racord of 10/13/77. These cocuments indicain
that maisture ccn‘!" fer "Q" 1isted material must be controlled %o

assure that it is within +2% of ootimum prior ¢3 compaction as required

by Specification 7220-0-2T5, Maisture contern: :€ter comcaction not

Inter-ctfice Memorancum TTITS
Ty T, .. Sestisberry Sam  ‘av 14, 1872 2 - (730 ot
' e . ' |
nae VOB 7220 Midland Preject . Dhiiandas . St cusne s
— :fau ture Content of Soils Pom 6. L. Righerdson o
Lixe4d ot Cuality Assuranrce - .
I |
Copiests J. lewcen At Midland, I —_ |
J. Hurley —
e 10 G
4. Barclay
S. Pao

within the reguired rangs is not t2 e consicarad a predlem,

Subseauant to this 2 teledhone call record {attached) datad 4/7/78
was made to record a c&ll to S. Rao reoutsti'~ further ciarification,
Part II of 'this telecon 2npears to be in conflict with the foregoing.
Thu gurrent interpretation dv Quality Contrd) ‘s ts aliow compaction
to t2ke place vhere the initial test indicates out of trolerance
moisture consens concurrent with carrective 2ctions $0 correct the
moisture.

.Oﬂ erns in thic area have Deen raised bv D. Horn ¢f CPCo 02 who h's
wwested that thfs area De clari€ied prior % resumotion of werk '0on
sct:1oﬁ!n: of the laborers work stccooace.

it 18 recuested that vou t3ke scticn %5 resclv2 .'s situation and ¢
crovide clear direction for the contrsl of mcisture conters

One possinie salution weuld De 50 3Jeiete the rezuirermsnt 52 consrol the
maistere content and rely on the cimzaction resuirerent c“1 fer s

esmplesion of soils work realizing 4nat the only “C" listes work
renairinn is in the nlant fil) area.

Fleass regseng by 5/26/78.

= ’

L. Richardson 581431«’5
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Section 13.6 of Specification C-210, Revision 6 states, "Moisture | c=uwcom:
control of the plant area and berm material shall conform to Sec- LADreisbach
tion 12.6". Section 12.6.1 states in part, "Water content during
compaction shall not be more than two percentage points below
optimum moisture content and shall not be more than two per:entage p—
points above optimum moisture content..." Project Engineering WLBarclay DBMiller
stated in a meeting held at the site February 5, 1979 that the WRBird WMoring
intent of 'during compaction’'is to be at the time of the density/ TCCooke JFNewgen
moisture tests. JlLCorley  ERumbaugh!
(Contd on Page 3) RHermeston RASimanek
P T R R SHHowell DATaggart
a) Review all moisture density test reports from the time of DRJohnson
cepting moisture contents at the stockpile instead of at the| GSKeeley
1a(:ements through to date for similar ~ BWMarguglio
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NCR SERIAL NO: M-01-5-9-012
DATE: 2-6-79

DATE OF REV: NA

FILE NO: 16.3.1, 16.3.4, 16.3.6

12. "AS IS" NONCONFORMING CONDITION VERSUS "AS REQUIRED" CONDITION WITH REFS:
(Contd from Page 1)

Contrary to these requirements, the following tests had moisture content in excess
of the plus or minus two percentage points of optimum moisture content.

Optimum Difference
Moisture Content Moisture Content MC - OMC
Test No MD Date Test Taken (%) (%) Positive '
2471 3-29-78 10.8 8.2 + 2.6
2473 3-29-78 12.3 8.2 + 4.1
2476 3-31-78 14.2 9.1 + 5.1
2479 4-01-78 11.6 9.1 + 2.5
2482 4-01-78 13.5 9.1 + 4.4
2486 4-08-78 11.8 8.2 + 3.6
2488 4-08-78 13.8 6.2 + 5.6 ]
2492 4-08-78 13:9 8.2 + 3.3
2496 4~10-78 11.0 8.2 + 2.8
2497 4-11-78 12.7 8.2 + 4.5
2498 4-11-78 13.5 8.2 + 5.3
2499 4-11-78 12:1 8.2 + 3.9
2501 4-12-78 13.2 8.2 + 5.0
2506 4-17-78 13.5 11.1 + 2.4
2507 4=17-78 14.1 1i.1 + 3.0
2508 4~17-78 13.3 11.1 + 2.2
2509 (-17-78 14.5 11.1 + 3.4
2510 4-17-78 13.2 11.1 + 2.1
2517 L~19-78 14.2 31:1 + 3.1
2521 4-19-78 14.6 11.1 + 3.5
2531 4-27-78 12.9 10.1 + 2.8
2537 4-28-78 14.0 11.1 + 3.9
2539 6-20-78 15.6 13.4 + 2.2
2540 6-21~-78 15.5 13.4 * i
2547 6-23-78 15.9 13.4 + 2.5
2549 6-29-78 14.1 10.1 + 4.0
2550 6-29-78 12.9 10.1 + 2.8
2954 7-01-78 13.6 10.1 + 3.5
2956 7-03-78 12.8 10.1 + 2.7
2957 7-03-78 12.4 10.1 + 2.3
2958 7-03~78 15.0 10.1 + 4.9
2959 7-03-78 12.7 10.1 + 2.6
962 7-05-78 12.3 11.1 + 2.4
2965 7-06-78 12.9 10.1 + 2.8
2979 7=11-78 12.9 9.1 + 3.8
2992 7=17-78 14.3 11.1 + 3.2
3000 7-18-78 13.1 10.1 + 3.0
3013 7-21~78 13.1 10.1 + 3.0
3026 7-25-78 17.2 11.8 + 5.4
3028 7-25-78 16.9 11.8 + 5.1

N



NCR SERIAL NO: M-01-5-9-012
DATE: 2-6-79

DATE OF REV: NA

FILE NO: 16.3.1, 16.3.4, 16.3.6

12. "AS IS" NONCONFORMIC CONDITION VERSUS "AS REQUIRED" CONDITINN WITH REFS:

(Contd)
Opt imum Difference
Moisture Content Moisture Content MC - OMC
Test No MD Date Test Taken (%) _(2) Positive
3030 7-25-78 13.0 10.1 + 2.9
3034 7-26-78 13.3 11.1 * 2.2 :
3035 7-26-78 15:3 33.1 + 4.1
3037 7-27-78 12.7 10.1 + 2.6
3042 7-28-78 14.5 1.3 + 3.4
3043 7-28-78 14.6 21.1 * 3.5
3045 7-29-78 12.7 ) 10.1 + 2.6
3059 8-03-78 15.0 10.1 + 4.9
3060 8-03-78 331 10.1 + 3.0
3068 8-05-78 12.7 10.1 + 2.6
3070 8-07-78 43,1 10.1 + 3.0
3071 8-07-78 12.3 10.1 * 3.2
3074 8-07-78 e P 10.1 + 2.2
3075 8-08-78 13.8 10.1 +* 3.7
30768 8-08-78 14.2 10.1 + 4.1
3082 8-10-78 14.0 10.1 + 3.9
3087 8~11-78 14.5 10.1 + 4.4
3088 8-12-78 23:3 10.1 + 3.0
3100 8-16-78 14.8 10.1 + 4.7
3103 8-17-78 14.2 10.1 + 4.1
3105 8-17-78 3.7 10.1 + 2.6
3106 8-17-78 12.8 0.1 & .7
3107 8-17-78 14.3 10.1 + 4.2
3108 8-17-78 13.7 10.1 + 3.6
3109 8-~17-78 14.3 10.1 + 4.2
3110 8-17-78 13.9 10.1 + 3.8
3111 8-17-78 17.6 10.1 +* 7.5
3112 8-17-78 12.5 10.1 + 2.4
3114 8-18-78 11,0 10.1 + 2.9
3115 8-18-78 12.5 10.1 + 2.4
3130 8-28-78 13.1 10.1 + 3.0
3132 8-28-78 13,9 10.1 + 3.8
3134 8-29-78 13.1 10,1 + 3.0
3141 9-01-78 12.7 10.1 + 2.6
3143 9-01-78 14.7 10.1 + 4.6
3144 9-01-78 12.9 10.1 + 2.8
3145 9-01~78 15.9 10.1 + 5.8
3156 9-07-78 12.2 10.1 + 2.1
3158 9-08-78 13.0 10,1 + 2.9
3159 9-12-78 16.5 10.1 + 6.4
2561 9-30-78 13,7 33.3 + 2.2
2563 9-30-78 ' g 7:3 + 2.5

“n ; v @’y" A |




NCR SERIAL NO: M=-01-5-9-012
DATE: 2-6-79

DATE OF REV: NA

FILE NO: 16.3.1, 16.3.4, 16.3.6

13. QA RECOMMENDATION FOR PART CA:

(Contd from Page 1)

b) Send Project Engineering/Geo Tech all the test reports from the test failures
in this NCR and any found in the review a) above.

¢) Receive a Project Engineering/Geo Tech evaluation of the acceptability of the
material these test failures represent and any found in the review a) above.
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BEBC~2694
J. F. Bewgen Date February 5, 1979
Midland Plant Units 1 & 2 "~ From R. L. Castleberry
Job 7220
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This memo 1s written as & result of a meeting with Consumers Power
Company and Comstruction onm February 5, 1979 to discuss the inter-
pretation of the moisture requirement in Section 12.6 of Specifica-
tion C-210 for plant area backfill.

Moisture conditioning is t> be done in the borrov area's as per

Specification C~210, however, the moisture content during compac-
tion is the governing control for acceptance. Compactiorn of any
given 1ift is not considered complete until the testing require~
ment for t ity are sat Therefore,
during compaction is interpreted as est result obtained from
the inplace tests taken for moisture and density after placements

&RBM

gﬂ/l- L. Castleberry
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S
/ R 16.3.4 & 16.3.6

Issue Date November 22, 1977
Project Midland 1 & 2

File Title NCR's on Bechtel
Construction and Quality Control

Attachment to NCR No QF-203

Nonconformance Description and Supporting Details:

Project Quality Control Instruction R-1.00, "Material Receiving Instruction"
fection 5.2 of Revision 3 and Section 5.1 of Revision 5 states in part, "Require-
ments for the sampling and testing and the acceptance criteria reference documents
shall be noted on the applicable IR" and Section 5.4 of Revision 3 and 5.3 of Revi-
sion 5 states, "Review any required user's test data reports to verify that they
have been satisfactorily completed".

-

Part A

QCIR No. R-1.00-1560 for Zone 4A Fine Backfill references User's Test Report No.
0630 and the acceptance criteria as:

Sieve Cize % Passing
i 100
3/4" 90-100
1/2" 75-90
3/8" 60-35
#200 7-15

Contrary to the above, User's Test Report No. 0630 references 75-100% passing as
the acceptance criteria for the 1/2" sieve, consequen:ily 94% passed the 1/2" sieve
and it was accepted when actually it failed.

Part B

QCIR No. R-1.00-2105 for Zo ~ 4A Fine Backfill references User's Test Report lNo.
1036 and the acceptance cri.eria as:

Sieve Six % Passing
L 100
3/4" 90-100
/2" 75-90
3/8" 60-85
#200 7-15

Contrary to the above, User's Test Report No. 1036 indicated 81% passing the 1/2"
sleve and accepted, this should have indicated 91% passing the 1/2" sieve and failed.

Page 2 of 4



gt -,
ye—. 16.3.4 & 16.3.6

Issue Date November 22, 1977
Project Midland 1 & 2

File Title NCR's on Bechtel
Construction and Quality Control

Attachment to NCR No QF-203

Nonconformance Description and Supperting Details: (Contd)
Part C

QCIR No. R-1.00-1836 for Zone 4A Fine Backfill references User's Test Report No.
0836 and the acceptance criteria as:

Sieve Size % Passing
1" 100
3/4" 90-100
1/2" 75-90
3/8" x 60-85
#200 12-20

Contrary to the above, User's Test Report No. 0836 had 11% passing the #200 sieve
ana it was accepted.

Recommended Corrective Action:
Part A & B

1. Present these f{:ndings to Bechtel Project Engineering so Project Engineering
can determine what additional tests, reviews, etc. are needed to justify the
material these tests represent. Have Project Engineering determine the accept~
ability of the material these failing tests represent.

2. Detcrmine the underlying cause(s) for these discrepancies and take corrective
action to preclude repetition in other areas.

P?L't C

L. An evaluation of this material is not needed because the acceptance criteria
as given on QCIR No. R-1.00-1836 was 12-20% passing the No. 200 sieve. It
should have been 7-20%, therefore, the test result of 11% is passing.

2. Determine the underlying cause(s) for QC not rejecting the Zone 4A Fine Back-
fill per the QCIR No. R-1.00-1836 acceptance criteria of 12-20% passing the
No. 200 sieve. Review the interface between the material receiving QCE's and
the test lab QCE's to determine if there is a breakdown in communicating the
inspection criteria for materials being received. 7ake corrective action to
preclude repetition.

Page 3 of 4



O File Q 16,3.4 & 16.3.6
Issue Date November 22, 1977
Project Midland 1 & 2

File Title NCR's on Bechtel
Construction and Quality Control

Attachment to NCR No QF-203

1Corrective Action Taken:
Part A & B

1. NCR-1094 was written to identify the nonconforming material in Part A. Project
Engineering dispositioned this material "Use-As-Is'". NCR-1055 was written to
identify the nonconforming material in Part B. Field Engineering has disposi-
tioned this material "Reject For Q-Use". This material was only used in Non-
Q Areas.

&y cause of roper review of the test a
bz Qualitz Control. To prevent this con§ition from recuriing, a training session
was neld with cognizant individuals in attendance

Part C

1. Based on response given in Part A of letter 0-1621 from J. Newgen to G. Richardson,
it was necessary for Field Engineering to justify the more stringent requirements
and the use of this material when it did not meet these requirements. The
justification was given by Field Engineering.

2. The underlying cause of this condition was that the Civil QC Engineer identified
the different gradation requirements on the QCIR and failed to bring it to the
attention of the QC Receiving Engineer. To preclud~ repetition, the cognizant
QC engineers in both disciplines were reminded that close interfacing is a
necessity.

Page 4 of 4
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CONSUMERS Z0WER COMPANY Bechtel Power Corporation
. 0 B
DEGEIVE m 2
an 2 Post Office Box 2167
rEBd 1978 Midland, Michigan 48640 W
FIELD QUALITY ASSURANCE 2
MIDLAND, MICHIGAN Januery 31, 1978 L
/“é,///
')\-C“_/
o5
o -
Consumers Power Company ey \
P. 0. Box 1963 \ ¥
Midland, MI 48640 \ﬁ*:./‘(
Attention: J. L. Corley ek
//
Job 7220 Midland Project \\ e i
. CPCo NCR QF-203 Final \rfﬁf-

~ GLR-01-78-040
Dear Mr. Corley:
Ref: 1) Letter J. Corley to G. Richardson, 216FQA77, dated 12/23/77

The following is in response to the above subject noncunformance
report which identified problems on user tests for backfill material.

For the material identified in Part A of the subject finding, NCR-1094
was written. This NCR has been dispositioned by Project Engineering
as Use-As-Is, and is now closed.

For the material identified in Part B of the su’ject finding, NCR-1055
was written. This NCR is closed as previously addressed in letter
GLR-01-78-001.

For the material identified in Part C of the subject finding the field
has provided justification as to why FMRs had stricter requirements than
those given by Project Engineering. In letter £~3621, dated 1/17/78,
Field Engineering stated in part: 0-1551’,,4‘/‘/,"

The reason for specifying a 12-20% range of aggregate passing
through a #200 sieve, when Specification C-210, Rev. 5 and

Owg. C-130, Rev. 6 a]lowed a range of 7-20%, was strictly for
commercial reasons. The vendor said he had a supply of "12-20%
material”., When this material actually turned out to be 11%, it
was still acceptable for use in accordance with our specification
and drawing,

This concluces our action rn the subject nonconformance report. Should
you desire a'ditional info 'mation, do not hesitate to bring it to my
attention.

Very truly yours,

FZ oy

G. L. Richardson
LEAD QUALITY ASSURANCE ENGINEER

GLR/JGH/ sw
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Szchlel Power Corgerion

5 £s. S o -
Inietcifice Memorandum

G. L. Richardtson Fredio,
Job 7220 Nidlard Project ass  January 17, 1973
r2 Praparation
PR A _ ses W Fo Maugen
Construction
; nidland, ML
} At S £

raferences; 1) Ltr. Richardson to Néwgen, GLR=12-77~532, dated 12-23-77
(I 2340)
2) . Lir. Corles to Richardson, 216FQA77, dated 12-23-77

This memo is in response to referenca | and is numbared similarly.

1. Owr reason for spucifying a 12-2C% rengs of aggregate passing thrcugh
& nuaber 200 sicvo, winen Specification C-210, Rev. 5 allowed 3 rang
of 7-20%, was strictly for cumrercial veasons. The vendor said ha had
a supply of "12-200 material®. ‘nen this material actually turnsd ecut
to be 11%, it was still acceptable for usa in accordence with our
‘pacification. Tha only "ervor" was in dispositioning NCR Q5-702 hy
revising the Fil2, rathor thin noting to "use as is".

S~

#. The intant of gur previous respossa to blank signatura blocks on FiR's
CY=3171, Tue's 1 %2, was 1o pefat out the follewing:

| ™

b. Paragrazh 3.10.2 of the IJ[-1, Rev. 1 1inits the recassity
of the upproval nrocass of F42 revisions to thsse which
adrress specificaticn changes.

c. Cemeercial changes o FiR's are not goveraed by Fré-2.000.
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Attackment A
Route To This Copy For File 16 .3 4 £ 18 1 6
RBird (last)|¥LRarclay Issue Date Novomhey 4 1977
BWMarguglio (first)|RHermeston y Project Midland 1 & 2
DATaggart ;econd ) | SHHowe
aggart  (second)| o johgson Consumers power File =tle 1 CR's o Bechie]
GSKeelevy - :
‘ﬂ\lackm . L \

This !(oncon.tom.ncc Aeport 18 Issued To:

Corrective Action Requested By Date

wio i3 responsitle for corrective action.
Nonconfcrmance Description and supporting Details:

Sec attachrant.

AEC Reporteble Yes [ | 1o See Procedure 9 (For Nuclear Projects Only)
Stop Work Necessary Yes [ | No [[] See Procedure 16 - Stop Work No

No Hold Tags Applied
Recommended Corrective Action:

See attachment.

lCox'r«:ti.wm Action Taken:

See attachwmont.

“verification of Corrective Action Required Yes [] o []

‘Lmthod of Verification:

LNonconromuu:o Closure Confirmed By
Date

l'm be compluted at time of closure by Consumers Power QA Services,

Page 1 of 4

Prepared a;&; g% Q0 Date [~ “— f—”7

proved -+~ _Date _//19/77
G. L. Richardson A By il T & -

Bechtel Lead QAE Written ”P-LT R‘Q‘“M By Date 11-23-27
: 12-15-77



9 File Q 16.3.4 & 16.3.6
Issue Date November 4, 1977
Project Midland 1 & 2

File Title NCR's on Bechtel
Construction and Quality Control

Attachment to NCR QF-199

Nonconformance Description and Supporting Details:

Specification C-210, Revision 5 Section 12.6.. states in part, "The water content
during compaction shall not be more than 2 percentage points below optimum moisture
content and shall not be more than 2 percentage points above mois ure content..."

Specification C-210, Revision 5 Section 13.7.1 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".

Specification C-210, Revision 5 Section 13.7.2 states in part, "All cohesionless
backfill in the plant area and the berm shall be compacted to not less than 80
percent of relative density as determined by ASTM D 2049..."

Part 1

Contrary to these requirements, the following tests had been passed using incorrect
testing data. Using the correct testing data, the tests fail.

North Plant Dike

MD 290 (sampled 7-16-74) shows optimum moisture content 11.6. It should have
been 9.5. Using the correct optimum moisture content of 9.5%, the actual moisture
content is 2.2Z zoove optimum moisture content.

MD 360 (sampled 7-31-74) shows optimum moisture content as 21.4. It should have
been 15.2. This also shows maximum lab dry density as 103.2. It should have
been 115.1. Using the correct optimum moisture content of 15.2%, the actual
moisture content is 5.4% above optimum moisture content. Also using the correct
maximum lab dry density of 115.1, the correct percent of maximum density is 86.4%.

M 377 (sampled 8-6-74) shows optimum moisture content as 18.0. It should have
been 15,2, Using the correct optimum moisture content of 15.2%, the actual
moisture content is 4.5% above optimum moisture content.

Structural Backfill

MDR 621 (sampled 10-14-76) shows minimum dry lab density as 94.2. It should
have been 112.2. Using the correct minimum dry lab density of 112.2, the correct
percent of rvelative density is 41.5.

Part 2

Also contrary to these requirements, the following tests had failing results
and did not indicate being cleaied by passing tests or had been marked passing.



0 File Q 16.3.4 & 16.3.6
Date

Issue November 4, 1977
Project Midland 1 & 2
File Title NCR's on Bechtel |
Construction and Quality Control

Attachment to NCR QF-199
(Contd)

1Correctivc Action Taken:
Part 1

(1) Bechtel QC has determined that none of the above fail. ig tests have passing
tests in the same area to clear them.

(2) North Plant Dike MD 290 and MD 377 have been ilentified on Becht
North Plant Dike MD 360 and Stryegural Backfill MDR 621 density problems
have been identified on Bechte North Plant Dike MD 360 moisture
problem has been identified on rev sed NCR 1005.

Part 2

(1) Bechtel QC has determined that none of the above failing tests have passing
tests in the same area tu clear them.

(2) North Plant Dike MD 142 and MD 143, West Plant Dike MD 227 and.Blant Area
VELL M0 1326, 1328 and 1412 have been identified on Bccht Struc-
tural Rackf{ill MDR 6.1, 671, 672, 685, and 686 have been 1i¢ O el
NCR 1004, Plant Area Fill MD 1311 has been identified on revised 1004,

(3) Corrective action has been taken as of the last of July 1977 by Bechtel QC
and U.S. Testing to more adequately clear failing tests. Therefore, the
corrective action to preclude repetition for not clearing failing tests need
not be addressed.

Page 4 of 4




e File o 16.3.4 & 16.3.6
Issue Date November 4, 1977
Project Midland 1 & 2
File Title NCR's on Bechtel
Construction and Quality Coatrol

Attachment to NCR QF-199

Nonconformance Description and Supporting Details:
Part 2 (Contd)

North Plant Dike

MD 142 (sampled 5-30-74) shows optimum moisture content 8.0, moisture content
10.3. This test failed but it is shown as passing.

MD 143 (sampled 5-30-74) shows optimum moisture content 13.8, moisture content
11.4. This failed but it is showa as passing.

West Plant Dike

MD 227 (sampled 10-6-75) failed moisture but has not been cleared.

Plant Area Fill

Moisture
Test No. Date Sampled Compaction Actual  Optimum
MD 1311 5-03-77 61.6% of Relative Density
1326 5-10-77 18.5% 15.2%
1328 5=10~77 12.2% 15.2%
1412 6-07-77 10.4% 15.2%

Structural Backfill

MDR 621 10-14~76 78.0% of Relative Density
671 11-12-76 74.8% of Relative Density
672 11-23-76 75.4% of Relative Density
685 11-24-76 56.2% of Relative Density
636 LL=24-76 70.9% of Relative Density
691 LL=24- /6 62.0% of Relative Density

Recommended Corrective Action:

(1) Determine if there are passing tests in the same area to clear these failing

Lests.

(2) 1f these failing tests cannot be cleared by passing tests in the same area,
present these findings to Bechtel Project Engineering sc Project Engineering
can derermine what additional tests, reviews, etc. are neceded to justify the
material these tests represent. Hove Project Enginecring justify the material
these failing tests represent.

(3) Determine the underlying cause(s) and take corrective action to preclude
reperition,

Page 3 o{ 4
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K 'RESPONSE TO QUESTIONS ASKED BY THE NRC DURING THE 7/18/79 PRESENTATION

References to: "Question" are the NRC 50.54(f) Questions
‘ "Iten" are the items in this list

tem 1 Agenda Item 2 - Is it possible that the condensate line or other utilities
are still providing support to the DLiesel Gcncnt& Building? (LYI‘ ﬁhh?]
Darl Hood)
Response: No, the settlement data and drawing clearly show the building has settled
in all areas. However, the differential settlement of the building does
seem to have been exaygerated by the presence of either the condensatc
line and the concrete encasement around the condensate line or the concrete

back £fill in the area.

Iten 2 Agenda Item 3 - Have provisions bccn'ando for the train bay tracks loading
effect on the borated storage tank lines? (Darl Rood)
Response: Considered irrelevast to MCAR scope, but it was addressed in BLC-31370,

10/29/79, which transmitted Interim Report {8 to Consumers Power Company

Iten 3 How does dewatering tie iztc the load test of che borated water storage
tzoks (time frame)? (Lyman Heller) :

Response: Adequate settlement data can be acquired by the load test whether it is done
prior to or after dewatering. Therefore, the dewatering and load test

are considered to be independent items.

Item 4 Bow much settlement of the borated water storage tanks is ieeoptﬁrlc?
(Lyman Heller) |

Response: Original plans outlined in ch-i37o. 10/29/79, were siuspended ujor receipt
of Question 31 from NRC.

Item 5 Has any concrete pipe been profiled? (Ron Lipinski)
It was noted at this time that there ta-aq Class I concrete pipe in the fill.

Response: No, the response during seeting is correct.




‘i:cn 6a

isponsa:

Item 6b

Response:

Item 6¢c

Response:

Iten 7

Response:

What is the limiting factor in he design of the concrete duct banks?

(Lyman Heller) -
The design of buried utilities was described in the response to Question 13

with additional specifics for the Aux. to DGB duct 18 Gl’ Q’peu to Question 30.

What is the basis for the uiuqtlon that no “urther remedia. action is
required for the duct bdanks? (Ron Lipinski)

Bechtel responded that settlement monitoring would continue probably through
cable pulling.

Ron Lipinski noted that duct banks are a Category I structure tha same

as any other structure oo the site.

Basis is that the ducts are not pt!.;uti boundaries, and have been evaluated
for Category I seismic effects. The integrity of the ducts due to plant
area f1ll settlement will be determined by techaniques described in the
response to Question 12, Table 12-1, Note 2. Additional discussion is in
the response to Questions 7 and 30.

Did we analyze the load associated at:ﬁ a large crane parked over :h’ duct
bank which may have a void below 4t? (Lyman Heller)

Carl Wiedner discussed the flexibility of the electrical duct bank and the
structural analysis.

Irrelevant to the MCAR, It was not & design load combination and was

not analyzed, Additicnal discussion is in the response to'Qucncicl 34,

Is there any corrosion protection for stainless steel Class I pipes?
(Darl Hood)

Irrelevant to the MCAR.

Chuck Goulds Presentation - Question concerning the valve pit cailssons

going through comstruction pads and reinforcement of caissons for transfer

of horizontal loads. (Ron Lipinski)



itc- 8 It was noted that various tools would bé used for demolition which would

- deliver about 1,000 foot pounds per blow and that this would not damage any
of the other c::uc:ugta. It was also noted that the valve pit crane pad
vas about 2i feet thick. ' 004477

Respouse: Response made in meeting addresses caissons going through the construction
pads. Caissons will not ptoiida for transfer of horizontal loads.

(refer to MCAR 24,Interim Report 7, page 5)

Item %a Sherif Afifi's Presentation - With &' to 1" as the upper limit for seismic
settlement, would there be no effecis on other structures due to dewalering?
(Lyman Heller)
It was noted to be a small gemeral settlement to be evaluated by Sherif.

Response: Refer to the response to Question 27.

Item 95  Why do we feel that a 1.5 factor of safety is adequate? (Darl Hood)
It was noted that primarily this was due to the fact that 7.5 earthquake
value was too large.

Response: Answer during meeting cousidered udoqu;to assuzing the factor of safety

against liquefaction was the one being questioned.

Item 10 Where exactly are the liguefaction poteatial problem areas? (Lyaan Heller)
Sherif responded that the small zone in the railroad baf was not a problem.
The borated water storage tank line was not a problem. ‘
We have not analyzed ill areas yet; howvever, this is in toality a
hypothetical question since dcvieortug will answer the potential liquefaction
questions ia aay area in the powar block.

Response: Permanent site dewatering will handle all potential liquefaction problea

areas.



Item lla

isponse:

Item 11b

Response:

Item llc

Response:

Itex 114

Respouse:

Item 12

Response:

Item 13

Response:

Iten 14

Response:

Dick Loughney's Presentation - Would the Service Water Building be outside
the perimeter of the dewatering system? (Lyman Heller)
Yes. MCAR 24 Interim P jort #6 addresses soil conditions and corrective

004477

actions for this structure.

When would the clay dike cutoff in fromt of power block be in place?
(Lyman Heller)

Design of dewatering system does not assume any cutoff systea.

Will tt°~ comply with the new Reg. Guides? (Ren Lipinski)
Yes. Refer to the response to Question 24,
What will be the systems discharge rate? (GCene Gallagher)
It was noted that it would be less than 400 G?M.

Refer to the response to Questionm 24,
General Question on electrical blackout. It was noted that it would be
low since the hersepower requirements for the pumps are srall. (D. Hayes)
Irrelevant to the MCAR, no discussion of diesel backup.

(Gillan)

Expressed a general ivterest on getting test pir imformziioer.

MC/AR 24, Interiz Report 8 addressed test pit information.

Ted Johnsen's ?rouaaéatiun.. Please comment on ACI 349 which includes
settlement with dead load and wind, earthquake, etc. (Cene Gallagher)
Bechtel noted that they had done a similar consideraticn., They also noted
thay they would probably seal all cracks greater than 15 mils because of
potential corrosion problems and that they were still pursuing an analysis
in this area.

The response to Question 15 addresses this, as will the study in response to

Question 28,



Item 15

\esponsge:

Iten l6a

Response:

Item 16b

Response:

Item 17

Response:

Item 18

Response:

Exactly what all will :hc.ccinooas support? (Henderson)

It was noted that Bechtel had not ccapl;:cd the horizontal support analysis
in this area.

Assuming “he referemc: is to the Auxiliary Building caisfdfis| jefet to
MCAR 24, Interim Report 7 (page 4).

Sherif Afifi's Presentation - Will the Diesel Generator sand luxchargg be
removar prior to dewatering? (Lyman Heller)
Yes, .urcharge removal discussed in MCAR 24, Interim Report 8 (page 2).

Bow much lower than the crnstruction water would dcvc:;:ing overation go?
(Lyman Heller)

It vas goted that it would be a minimum elevation of 600 feet (existinmg till),
and that it was still under evaluation.

Refer to the response to Question 24.

Are we confident that the material below the borated water storage tank is
acceptable? (Lyman Heller)
It was noted that it is mainly clay and with minimal amounts of sand.

Refer to MCAR 24, Interim Report 7 (page 11) and response to Question 31.

Considering the settlement to the southeast side of che Jiesel Generator
Building, what accounts for :ﬁxa impact?

There also appears to be some concerns on conduit supporting the building.
It was noted that there is n;ro'suad on the sorth side of the building.
(Lyman Ealler)

Refer to response to Item 1 above



Interim Report #6 to the MCAR 24 (50/553 Report) stated that we would be
removing the top 3-4 fr. of soil. Why? (Gene Gallagher)

It was noted that this was to take care of weathering that the soil ahd
loapoticscod and cloé possible the bubbling of air through that por:i!hoo‘ 4.7 7
the soil.

Response: Refer to response to Ttem 17 above.

Item 20 The PLOCAP location (7) showm on the drawings as a dotted line is no longer
part of the design. (Darl Hood)
The control room pressuvizer is in the location proposed, but how will it
be determined that the soil will be acceptable for any new Class I structures?
(Darl Hood)

Response: Borings have been done (MCAR 24, Figure 67)

Item 21 Since ve have elimipated chemical grout what about the control tower area
void? (Gillaa)
Sherif responded that this was an insignificact area and would still probubly
be pressure grouted.

Response: Refer to the response to Quastion 12, Table 12-1, Item A.l

Item 22 Dr. Peck Presentation ~ How would the Diesel concrltét surcharge improve the
bearing capacity of the £4117 (Lyman Heller)
It was noted that long term bearing capacity was based on the friction of
the material, and the load has increased the settlement capacity.

Response: Refer to the response to Questions 27 and J5.

Item 23 Why are we testing the caissons at 1.5 times the working load? (Lyman Heller)
It vas noted that this was to avoid any unanticipatad settlement in the
adjacent areas.

Respouse: Rasponse during meeting considersd adequate ’MCAR 24, Interim Report 7, pg. %)



Item 24

Response:

Iten 25

Response:

Iten 26

Response:

Item 27

asponsa:

Itez 28

Response:

Item 29

Aesponse:

tem 30

Response:

TCCooke Presentation on Schedule - When will the cutoff wall be established?
It wvas noted that there would be not cutoff vall the south end of the power
block area, since the rate of flow of water to the sands and/or clays vas
expected to be minimal. However, if necessary, a slurry trench or ehu&@’ ¢ ,,
grout could be utilized in this «rea. :

Refer to the respouse to Question 24

Phil Martinez's Preseatation ~ If there i{s too much reliance on testing
during the plant area fill what did the d ks people rely on? (Ron Lipinski)
Refer to the response to Question 23

Why do you say re-excavation was not 'a cause? (Lyman Heller)

Refer to the response to Question 23

How can you possibly say there was not a problem with peocple qualifications?
Refer to the response to Question 23

Can you say that there was a bona fide soils engineers on site? (Gene Gallagher)

Refer to tie response to Question 23

How can you possibly say that you have achieved correction action with no
"yes" on personnel as a cause?

How can you say there are bad test procedures when personnel was not iavelved
48 2 cause?

The NRC disagrees with qualifications of eprsonnel as not being a cause.
(Gene Gallagher)

Refar to the response to Question 23

How can you say the procedures were not bad?
Refar to the response to Question 23



Iten 31

Response:

Jtem 32

Response:

Iten 33

Response:
Item 34
Response:
tem 133
Response:
Item 36
Response:

Item 37

Response:

Why was the Spec not inmcluded as a cause? (Gene Gallagher)

Refer to the response to Question 23

D. Hayes also diugr;u with the QC people not being a cause, If the pocaﬂq 7/
were qualified, many of the five most probable causes would have been eliminated.
(Gene Gallagher)

Refer to the response to Question 23.

How come in some areas QC identified problems, but nothing happened? (D. Eayes)

Refer to the response to Question 23

He commented that there were also prﬁhlcnc with moisture density reiationship
Phil said that moisture did not cause the problem.

Refer to the response to Question 23

Does the applicant endorse the most probable causes? (Darl Hood)
Yes - Per GSKeeley after checking with Don Horn.

Refer to the response to Question 23,

How then do people enter into the analysis? (Darl Hood)

It was noted that Don Horn's presentation would cover this.

Refer to the response to Question 23.

Don Horn's Presentation - Why are we no longer using the Nuclear Dense.meter?
(Gene Gallagher)
It vas noted that becar » of moisture problers found in the sand and clay.

Response during meeting considered adequate.



Item 38

“esponse:

Response:

Response:

- a8
Lten 44

Response:

esponse!

What does generic mean? (D. Hayes)

It was noted that this means U. S. Testing in some cases.

Irrelevant to MCAR

™ b ’v 7 .
) U [* ‘+ i [
What was the source of the air bubblas at the tank farm at elevation 611’
bubbles at 627'? (Lyman Heller)
Refer to MCAR 24, Interim Report 7 (page 11)

farm test pit (inspection pit X 20) confirmed

(Lyman Heller)

It was noted that it has not been compared vet, but the material appeared

good below the top four feet.
Was there clay in both pits or was there sand? (Lyman Heller)

Refer to MCAR 24, Inoterim Report 7 (page ll)

What other plant improvesents will be made as a
experience?

Will there be a topical ort? yman Heller)

response to

d» ot daka i Van" {1 «
ou=-8site GEUILLC SAan (LYRa

Irrelevant to MCAR

separate and does it have authority to stop work? (Lyman Heller)

er /DE
per SF/PSP

i

is the criteria for acceptability of cthr borated storage tank
foundation?

Item 4 above.




Item 45a

‘espouse:

Item 45b

Response!:

Item 4ba

Response:

Item 460

Response:

Ieem 47

Response:

ltem 48

. Rasponse:

Lyman Heller was concerned with the flexure of the ring beam.
It vas noted that the tank bottom t:annkoru load to the sodil.
Irrelevant to MCAR

004477
Lyman also seemed concerned about the fact that the borated storage tank
had no baffles. He was really looking for a measurement on membrane
stretching.
Darl Hood noted that this was the basis for 50.54(f) questions.

Irrelevant to MCAR

Since air bubbles may have travelled horizontally, ho§ can borings confirm
that there are not problems?

Dr. Peck noted that in all likelihood the air passages were already there

and that the only evidence of air leaking was the bubbling at the surface.
MCAR 24, Interim Report 7 (page 1l)

Will the fact that the air line condition existed two months be part of the
decision on what to do with the tank farm soil? (Gene Gallagher)

Dr. Peck nnted that you could expec: some surface disturbance, but ﬁo
believes there would be little damage to the underlying soil.

TCCooke then note! that the piezometers could have provided paths for the air
bubbles leaking to the surface.

MCAR 24, Interim Report 7 (page 1l1)

Has Consuners Power Company applied lessons to other sites? (D. Hayes)

(Consumers Power Compa: )

How are the procedures now reviewed? (D. Hayes)

(Consuzmers Power Company)



Item 49

Response:
Item 50a

Response:

Item 50

Response:

Iteam 50¢

Rasponse:

Item 51

Response:

Item 352

esponse:

Question on structural mat vs. spread footing - It was noted that it would

have to be rechecked to see that the design would have to be satisfactory.
The 50.54(f) response was confusing to Ron Lipinski.

It vas noted that this vas a settlesent calculation only. 004 §77
Refer to the response to Question 27 '

What load or elevation wil! the underpinning be made to? (Lyman Heller)
Elevation for underpinning of valve pit will be determined by the use of
dut.n cone penetration tests. (mo longer applicable for Aux. Bldg.)

How will ve decide what load has to be applied to each pile during jacking?
It vas noted that we would calculate the theoretical reacticos.

Ezact techniques will be developed by underpinning subcontractor.

But it will be based on a combinstion of structure weight and movement

during jecking.

How will we transfer Joad from the jacks to the structure? (Rom Lipinski)
This is & subcontractor design and will be included in procedures he will
develop.

What about earthquake vidration? (Rom Lipinski)
Seismic laods will be carried by the fill under the Main Feedvater Valve pit.
Refer to MCAR 24, Interim Report 7, (page 4). ‘

Who runs the show on uu“nt?utﬁ;? (Lyman Heller)

It vas noted that Bechtel would do the design with Chuck Gould acting

4s a consultant,

Consumers Powar would then review it.

Subcontiactor after Dechtel, Gould, and Consumers Power reviev of procedures.



Item 53  GSKeeley's Presentation =~ Darl Hood utgl that the staff was avare of the

| confusion they may have created by attacking the soil probleam from several
directions, and were trying to compensate for same.

asponse: (NRC) Irrelevast to the MCAR 004y 77

Item 54 Darl Hood vanted Keeley statement on his confidence thai the deficiencies
vere sufficiently understood and the corrective actions taken ro preclude
repetitions in this area.

Response: (Consumers Power Company =~ See response to Question 23)

Icem 5° Darl Hood also vanted to know whether all problems have been undarstood
prior to remedial asction. That is, the problems should not again show up
during the remedial activities. For exam le, flooding was noted to have
been removed from the specificaiion by Rev. 7.

Response: The remedial actions for each structure do have a sound basis.

Item 56 Will all reme !ial action be accomplished by the Consumers Power Quality
Assurance Progran? (Gene Gallagher) ‘ ]

Revponse: All remedial actica performed upon the Q-listed portions of the backfill
will be accomplished under the QA program.

Item 57 Will dewatering be part of the Qualtiy System? This has to be responded
in accordance with criteria 2. (Gene Callagher)
The NRC is revieving the standard reviev plan and we will look for compliance.
(Darl Hood) .

Response: Refer to the response to Question 24,



Response:

Documentation is needed. .(Ju Knighe)

It vas noted that there is more womitu in existing reports and

that the narrative of today's discussions will take appriximataly two weeks
to prepare for Mr. Wt. 3 00“77
He also noted that there appeared to be much positive progress in tha
Diesel Generator and he would appreciate having the documentation very
quickly. (Jim Kaight)

Documentation of presentation provided to NRC via HOWE-218-79, dated

August 10, 1979,
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Attaciment A

' SeRelssued July ', 1977 te indicate time """'»*"-{'jwwsn
‘Bird (Thicd) har lay lasue
Skaggs  (Second) | HERONS  on Project Ao
WWMarguglio (First) | sipowell
| |
SKegele
;.'1 '!ick‘n' Nonconformance

re

W N

6. L. Righardson .M T
Bechiel Project Field Quality Written Reply Requested Ry hadball e
Assurance Engineer Corvective Action Wequested By Date 21

Nonconformance Description and Supporting Detal.s;

See Attachment,

AEC Rejortable  Yes (] Mo [T] See Procedurs 9 (For mualear Projects Only)

Stop Work Lieesssary Yes [T W [[] See Procedurs 16 - Step Work ¥o
No hold tags applied
Recomranded Jorrective Action

Have Projec’ Engineering evaluste the Cceeptablility of these materials and determine
wvhat action (s needed to correct these problems 1f the material I8 unacceptalle,

Lcorrestive Action Tken

Projeet Frninee: 'up evilunted the nonconforming conditions and detarmined thess
mataria! . acveptable,

Hertlostion of Correstive Aeticn Required Yor (I o (]

Yvathod of Ver.fieation

Reviewed [OM 0, L. Cantleberry to 6, L, Riehardoon dated 8/31/77, Bechtel GA Letter
GLR=9<77=317, CPCo Letter 151PQAT7, 1OM R, | Castieberey to 6, L. Richardson dated
10/8/77 and Bechiel QA Letter GLR-10-77190

) 5 &
WMW’ Nohala s dwras

Ute be aonplatied ot 8w of slesure by Consusers Power QA Serviees.




Filer 16,340 16.0.6
© Date: July QA 1977 ** July 19, 1977
Project: Midland 1 & 2
Title: NCR's on Beehtel Conatruction and
Quality Centrel

Attachment to Report Ne QF-174

Nengonformance Desqription and Supporting Detatls

During a review of test reports for partial cooling ponds and dikes turnover, the
following was found:

Specification C-210, Revision 2, Section 12.9.2 states in part:

“Zome | and Zene 1A material shall be placed fn the embaskment f111
A% shown on the Dravings or as required., . ”

Table 12«1 in this specification states in part |

"Zone | Impervious Fill « Net less than 201 passing Ne. 200 sleve,.."
Contrary to these requirements, tests 113 in North Plant Dike and MD 359
and MD 358 in Nerth Bast Dike had soil classification Zone | (BMF 114)
whieh has 5.2% passing No. 200 steve, Tést MD 830 (n Nerth Bast Dike had
6oLl elassification Zone 1 (BMP 139) which has 3. 4% passing No. 200 sieve,

Test 115 was taken May 20, 1974, Tests MD 358 and MD 159 were taken May M0, 1974
and Test MD BI0 wan taken August 8, 1974,



O ©

M Rednnued July 19, 1977 o tndicats time nenconformances

@ File 1 A, 18.3.C eevurred,
’ Iasue e _July ¢, 16/
fitrd (Third) "°J"E=éui;i . + f"‘?
OLSkages  (Second 'Juov.vhon and LA o

BwMarquglio (Fir.t)PuJobnson Consumery power T h
ongtruct

Prepared By g -t . Date 7.2 77

G. L. Richardson "
Bechtel Project Field Quality Assurance |ritten Reply Requested By Date J-25:77
Enginaer Corrective Action Hequested By Date [-2(.77

Noncenformance Description and Supporting Details
SEE ATTACHMENT

AZC neportable  Yes (] to [[] See Procedure 9 (Por Nuclear Projects Only)

Stop Work Nesessary Yes ] Mo [[] See Procedure 16 « Step Work No __
No hold tor oap'i'!n.m'

Have Project Engineering evaluate the acceplability of these materials and
dotermine what action fs needed to correct these problems 1f the material
I8 unacceptable,

‘o-n«tn Action Tanen:

"roject Enqineering evaluated the nonconfarming conditiors and dotermined these
matorialy accoptable,

Percent compaction for M, JAZ in North Last Dike was Incorrect and has been revised
fdentifying the correct (passing) result,

"veritioation of Correetive Astion Nequired Yos (I] ®o [

of Verifisation:

fowed the revised Ylorth Cast Dike test MD 342, [OM R, L. Castleberry to G, ;

Richardson dated 0/31/77, Bechtel QA Letter GLR-0.77.317, CPCo Letter 161FQA7T,
l..o: :o %; c‘;a'aluborry to 6. L. Richardson dated 10/4/77 and Bechte) DA Letter

[“hanasntamaice Closure Contirmed Wy 'Lgtﬁ ' !‘f '{"\‘ YA

L% be sospleted ot bime of closure by Consusers Pover QA Serviees.

Page ) of §
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. File: 16.3.4,,5.3.6
@ Date: July 8 .77 ** July 19, 1977
Project: Midland 1 & 2
Title: NCR's on Bechtel Construction &
Quality Control

Attachment to Report No QF-172
During a review of test reports for partial cooling ponds and dikes turnover, the
following were found:
Specification C-210, Revision 4, Section 13.6 states:

"Moisture control of the plant area and berm material shall
conform to Section 12.6.

Section 12.6.1 states in part:

“The water content during compaction shall not be more than
2 percentage points below optimum moisture content ..."

Contrary to this requirement, test report MD 352 for the North East Dike Station
29+00 5'R € Zone 2 @ elevation 622 had moisture content of 2.8 percent below
optimum moisture content. This test had bean marked P ~ for pass, when
actually the test failed.

Specification C-210, Revision 4, Section 13.7 states in part:
“A11 backfill in the plant area and perm shall be compacted

to not less than 25 per cent of maxinum density as deter-
mined by modified Proctor method (ASTN 1557, Method D)..."

* Contrary to this requirement, test reports for the North East Dike MD 342

Station 30+00,¢ Zone 2 @ elevation 622 had 94.5 percent compaction; MD 354
Station 31+00, 130'R of§ sand drain Zone 2 @ elevaticn 622 had 93.7 percent
compaction; and MD 356 Station 29+00, 100'R of € of sand drain Zone 2 @
elevation 622 had 32.2 percent compaction. Test MD 342 had been marked

P - fov pass, when actually the test failed. Tests MD 254 and MD 356

had been marked F - for fail and accepted by 4 roller passes. The 4 roller
passes are not the acceptance criteria in this area.

Test MD 342 was taken May 25, 4974 Tests MD 154 ani MD 356 were takep May 28,
1974, and Test MD 359 was taken May 30, 1974.

Page 2 of 2
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Attechment A
Route To This Copy For File .
BWMarguglio SHHowell Issue Dat February 2, 1977)
HWSlager GSKeetey 2 Project =
3 TCCooke =
WRbied ot | JMilandin Consumers Power File Ttle TCK's on Bechtel
JMKlacking Construction and Bechtel Qualitv
GLRichardson Nonconformance Control
Subject File | Report No QF-147

e
This Nonconformance Report is Issued To:

Mr. J. F. Newgen

Bechtel Project Superintendent

Mr. J. P. Connolly
Bechtel Project Field Quality Control

Engineer )
¥ho is responsible for corrective action,

Prepared By ... /{5 . Date
Approved By - /. . . . Date - ° ey
Written Reply Requested By Date 214-77
Corrective Action Requested By Date 3-15-77

—

Nonconforuwance Description and Sumporting Details:
section 5.6.2 states "Material delivered to the jobsite for use as structural backfill
shall be visually inspected, and tested in accordance with ASTM C-136 (and C-117 when
required by the Field Engineer) by the Comtractor's representative once per day when
material is being delivered". (2) Project QC Instruction ¥o. 72°0/C-1.02 Compacted
Backfill Revision ( section 2.3 D states in part "The following tests shall be taken at
the specified frequencies: 4. During each day's delivery of structural backfill
material, a minimum of one represenrative sample tested in accordance with ASTM C-136
(and ASTM C-117 as determined by Field Engineering) to the gradation requirements
speciii>d. prior to placement". (Contd)

AEC Reportable Yes D o E See Procedure 9 (For Nuclear Projects Only)
Stop Work Necessary Yes No [{] See Procedure 16 - Stop Work No

Bechtel applied hold tags to the structural backfill stockpile.
Recormended Corrective Action:

See attachment.

ICorrective Action Teken:

See attachment.

Lverification of Corrective Action Required Yes [X] mo ]

lMethod of Verification:

Verified review of structural backfill deliveries for October and November, 1976

for lack of testing on February 9, 1977. Reviewed letters FQCL-140 and BCCC-2373,
Training Vile BT-117 and NCR's 686 and 698.

]'Nunconformnce Closure (onfirmed By Qg—yw,x_c( QZH'GQ/V\-
Date G- /0 -7

1'1\7 be completed at time of closure by Consumers Power QA Services.

Page 1 of 3




) rite & 16.3.4 5 16.3.6
Iscue Date February 2, 1977
Project Midland 1 & 2
File Title NCR's on Bechtel
Construction and Bechtel Quality
Control

Attachment to Report Ne QF-147

Nonconformance Description and Supporting Details: (Contd)

Contrary to (1) and (2) above, structural backfill delivered on December 1, 1976,
December 14, 1976 and January 11, 1977 was not tested for gradation requirements.

Recommended Corrective Action:

(1) Review October and November structural backfill delivered in 1976 for similar
lack of testing.

(2) Receive a Project Engineering evaluation on the material lacking gradation
tests including any found in the review in (1) above.

(3) This same problem of structural backfill material lacking gradatioa tests
was identified in CPCo NCR QF-29 issued October 14, 1974, The corrective
action to preclude repetition for this NCR was a memorandum from the Project
Superintendent directing that Quality Control be notified of all incoming
shipments of structural backfill material was issued. Recently, Bechtel QA
identified this same problem in QADR SD-6 issued October 21, 1976. The cor-
rective action to preclude repetition for this QADR was to use the following
system:

2) Each day's delivery of structural backfill is stockpiled separately.

b) On the following day the responsible field engineer verifies that the
material was tested and is acceptable.

¢) 1If the material wasn't tested, a test will be taken at this time or if the
material is acceptable, it will be placed in the acceptable piie.

[+ is evideat that the corrective action taken for NCR QF-29 and QADR SD-6
is noi: adequate.

Determine the underlying cause(s) and propose further corrective action to preclude
repetition.

lCorrective Action Taken:

(L) Shipments of structural backfill delivered in October and November, 1976 have
been reviewed. NCR's 686 and 698 have been written identifying the lack of
testing in this NCR and in the review of October and November, 1976 delivery
tickets.

(2) Project Engineering has evaluated the materials lacking gradation tests in
NCR's 686 and 698 and has dispositioned it "use as is".

——

Page 2 of 3



0 File o 16.3.4 & 16.3.6
Issue Date February 2, 1977
Project Midland 1 & 2
File Title NCR's on 3echtel
Construction and Bechtel Quality
Control

Attachment to Report No QF-147

1Corrective Action Taken: (Contd)

(3) Starting Fridav, February 4, 1977 incoming structural backfill was controlled
in accordance with the Quality Control Receipt Inspection Program.

In addition, a training session was he'd on February 10, 1977 on the control
of Q-list backfill sand to preclude repetition.

Page 3 of 3
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Attachment A
Route To This Copy For 'ile 16.3.6
BiMarguglio [>HHowell Issue Date October 18, 1976
H*é:age* GSKeeley Project Midland 1 & 2
PN, - TCCooke
i anaadil T Consumers power File Ttle __NCR's on Bechrel
JMKlacking Sonosafonenss Quality Contxol
GLRichardson Report No QF-130
-—-——-———-_—__@EkiSSS.Iﬁlﬂ__ﬂ___________g:::::___J__________________________________

This Nonconformance Report is Issued To: Prepared By lmg Efy_v& Dete 10~ 18- Z€
/? 2 <v & : L

J. P. Connolly Approved By/, 2 C;/?/ Date ﬂ&-—

Bechtel Project Ficld Quality Written Reply Requested By Date 11-1-76

Control Engineer Corrective Action Requested By Date ]1-8-76

¥ho is responsible for corrective action, _ —

Nonconformance Description and Supporting Details:
Field Inspection Plan C-210-4-55 Rev. 0 for Placing Plant Area Backfill, North of "A"
line, "4.55" to "8.7" line, elevation 610' * to 634.5, under section 2.20 Activity/

Task for "Placement” item 1 staies "‘one 1, 1A, 2 and 3 material placed in uncompacted

lifts not exceeding 12 inches. Areas not accessible to roller equipment, the material
Elfsf? in uncompacted lifts not,eégeeding 4 inches™.

Contrary to this Activity/Task, Quality Centrol Engineers have observed material

placed in approximate 17 inch uncompacted lifts where roller equipment was not
used to compact the material.

AEC Reportable Yes [ ] No See Procedure 9 (For Nuclear Projects Omly)

Stop Work Necessary Yes [ | No [3] See Procedure 16 - Stop Work No
No Hold Tags Applied

Recormended Corrective Action:
(1) Review other C-210-4 Field Inspection Plans for similar problems.

(2) Determine the cause of the nonconformance above and similar problems in (1)
above, if any found.

(3) Take corrective action to preclude repetition.

1Corrective Action Taken:

(1) All closed C-210-4 Field Inspection Plans have Yeen reviewed and similar situa-
tions as described in QF-130 existed (i.e., that 12 inch lifts were placed in areas
where roller equipment was not used).

(2) Cause oi nonconfcrmance was misinterpretation of specification requirements.

(3) To preclude repetition QCI C-1.02 will be used ‘o inspect compacted backfill and

12 training/discussion session was held on 2/22.77.
Verification of Corrective Action Reqnired Yes No

J'Methz:d of Verification:

Reviewed letter FQCL-142,

| ale® 2L A
lNonconfomnce Closure Confirmed By +.):': XS e ane
Date - 5-1 71

l'm be completed at time of closure by Consumers Power QA Serrices,
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e e Attachment A

Route To This Copy For File 16.3.4 & 16.3.6
FMSouthworth [SHHowell Issue Date _ gSeptember 21, 1976
HWSlager GSKeeley Project Midland 1 5 2
CQHills TCCooke =

3 JMilandin Consumers Pewer File Title NCR's on Bechtel

gZ§ia;kigg i . Construction & Quality Control

chardson =
Subi Fil Report No QF-120
~ ——— —— _m -
“nis Nonconformance Report is Issued To: Prepared Byw Date §-21-7&
J. P. Connolly f——— K e Date <2 -2/-7L
Bechtel Project Field Quality Control i By’4;<;%:““;;?y
Engineer Written Reply Requested By D«te 10-8-76

J. F. Newgen ested Date 10-8-76
Bechtei P%oject Superintendent TS Aviien Rege By R,
who is responsible for corrective action,

Nonconformance Description and :iing Details: Specification C-210, Revision &
sections 12,5.2, 12.5.3 and 12,5.4 state in part that (1) The uncompacted lift thickness
of soil placement shall be not more than 12 inches. f2) In areas not accessible to
roller equipment, the material shall be placed in lifts not to exceed 4 inches in
uncompacted thic s. Contrary to these requirements, (1) soil was placed between
manhole #5 and #6 above the Sanitary Sewer in the West Plant Dike in an uncompacted

lift thickness varying between 9 and 14 inches, (2) in an area not accessible to

roller -quipment, soil was placed between manhole #4 anda #5 above the Sanitary Sewer

in the West Plant Dike in uncompacted 1ift thickness of 6 inches. The material was
removed down to the required lift thicknesses and compacted, prior to continued work

in this area,
AEC Reportable Yes [ | No [x] See Procedure 9 (For Nuclear Projects Only)

“top Work Necessary Yes D No m See Procedure 16 - Stop Work No
No Hold Tags Applied,

Recommended Corrective Action:

(1) Determine why the original uncompacted lift thicknesses exceeded the maximum
lift thicknesses,

(2) Take corrective action to preclude repetition,

lCOrrective Action Taken:

(1) This was the result of insufficient monitoring of the placing crews and the work
was done in accordince to the note on Detail 6 of Drawing C-130, Rev. 3 which is
in conflice with Specification C-210.

(2) A i Foreman and Laborer Foreman

and Drawipg Change Notice No. 5 to Drawing C-130, Rev. 3 corrected the confllct
between Drawing C-130, Rev. 3 and Specifi

1 ¢ ion C=210.
Verification of Corrective Action Require Yesﬁ No

. 4ethod of Verification:

“eviewed Training Session BT94, letters BCCC-2068 and FQCL-114, and DCN No. 5 on
“rawing C-130, Rev. 3.

lNonconformance Closure Confirmed By 8 .M/
Date IE - %-%Z

I"lb be compleled at time of closure by Consumers Power QA Services.,

Page 1 of 1




/ R e b Attachment A

// Route To This Copy For File 16.3.6 _
: FMSouthworth | SHHowell Issue Date _October 17. 1975
HWSlager GSKeeley Project Midland 1 & 2
e gig?z:zin Consumers: Power File Title _NCR's on Bechtel
WFHolub Nonconformance Quality tontrel
GLRichardson Report No OF-6
| Subject File P E-68 2.
This Nonconformance Report is Issued To: Prepared BYQQ:::{ d'SJ -'1:/\* Date /C-17- 2*25
owe
Approved P e e Date - A3 f e
J. P. Connolly p? » e -
Bechtel Project Field Quality Control Written Reply Requested By Date 11-17-75
Engineer Corrective Action Requested By Date 11-17-75
who is resnsible for corrective action.

Nonconformance Description and Supporting Details Specification C-210 Revision 4,

section 13.7 states in part "All backfill in the plant area and the berm shall be
compacted to not less than 95 percent of maximum density as determined by modified
Proctor method..." Contrary to this requirement, the compaction test MD142 taken
in the West Plant Dike had been calculated using the wrong maximum laboratery dry
density for Bechtel Modified Proctor, resulting in a 96% compaction which is
passing. Using the correct maximum laboratory dry demsity results in 92% compac-
tion which is failing.

AEC Reportable Yes D No See Procedure 9 (For Nuclear Projects Only)
Stop Work Necessary Yes [ | lo [X] See Procedure 16 - Stop Work No

Recommended Corrective Action:

See Attachment A.

1Cor:ective Action Taien

See Attachment A.

Lerification of Corrective Action Required Yes TR

]Method of Verification: (1) Compared 17 Bechtel Modified Proctors to Field Work
heets. (2) Reviewed revised reports for correctness. (3) Reviewed U.S. Testing's
ystem for checking tests against a Master Proctor List and a Master Log Book.

l‘Ncmc:c:mt‘t:n'mzmce Closure Confirmed By 35 Q Qt.vw
Date _{i-21-7¢

l'm be completed at time of closure Ly Consumers Power QA Services.

Page 1 of 2
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=2 : & | 7020 G R holoon
« ITEM OESCRIPTION S ITEM LOCATION DATED oy o L | OATE
—~Plant Ares Rpclkrily hemm North of auwe, mag  |SATC syl R
“SERIAL NUMOER P ETARTUP SYSYEM NO, .('LACIMZNY Phy NO. ; REV,
IL I/ D’/A 1

s &n’énasz OADER NG, ur‘:ﬁ'r'uuo INSPECTION PLAN MO 6. adrLacemeny SERIAL NO.

z(‘[g N/2 b LA —
8. CONTRACTORILCCATION L TioASME [Jves ] n{{o/-}ncu

cooe

‘:.mn‘g SZQD!IDIQH on ‘:Q. > m!&b Hﬁ!ﬁpj MI J rem [ wo ____Sgbcgntpag;to};

18 ROUTING INSTRUCTIONS. mﬂouvc TO FrieLo ENGINEER ING D ROUTE TO Mma TEWIAL SUrERvVIsSOR

% e e :
'% . o -l "
1 e s - <

—y

NONCONFORMANCE REPORT

Prepp— =

— . ===

RYDEA | . .

|

AUTHEnIIE insrRCTOR Care

. RONCON'O."WO CONDITION:

L 1!”t

Qpeci_ﬁcation_lzzniazln,_ﬂaw—k,_&.m__ 12,6.1 ;t&m-inazt,__mme
mwmm“_._mm_mnm_&m:cenmemim s-.nbove_ontimm_mismm_mnt:nt T, ST
%MMMQM%%W
%Mwmwmnmualo..&gJ&M;anQﬂm
—Cﬂnm_m_gmé&_mp_mterial €. 2eeded mojisture when placed, _VWhen the material was placed it weg

((/'_(*-—

Ao /{l-','-ﬁ L e P DE o La= 42 4;‘/;;/',’-’{

T

g?—-élsf /e,
20. [Jrfeco oisrosiTion

&'IILO .ICOM”(NDA'OONI.OUT( TO PROJECT ENGINEERING

{‘Qntjn'lm an Eage 2
e 21 FIELD DISPOSITION RESULTS

Recommend "accept as i5.° subjegt_t_gimjgg; Engineering reviey and evalua;ion.
Backfill ma ' ampacted to -DQLle:s_mMﬁfa’_QLmnmum_denmLin

terial has been ¢
accordance with Specificati on C-210., P
-‘%&Mﬁg_

/ S -
= T77

22 ENGINEERING DIsrOSITION

23 ENGINEERING DisrosITION REsSuULTS,

M€ Montrwdowmin g

Discussion of the background to this condition with Field -Personnel iadicated (1) this
» i

the ramp was. installed as a temporary means for access into adjacent work areas and |

s A-"{'A / (/i 4 i im0 ;/!.‘Z

ackfill; and (2) that the Field now \Jié'l'ics‘,éo.'u'_se" the ramp as part
'I

2
F

LA il 7

W e
of the : amuszgu._wg_m,geun_nd.&hat.._qhmnlﬂ—th!_:mg_ng;_bg_ﬁgmﬂe_u_

O sevurs vo SurrLien

4. IS DESIGN CHANGE REQUIRED E 26 REJECTED MATERIAL DisrOsSITION . /
~NO Decman /7 &
YES, SEE ATTACKED:! pm—ppo pre = s, .";I,ZZ¢
DRSNS s N e OCH _ o
P e o ——  ci——
.U'l'.ll(l. Bl L dare
RC e nEV, ADD.
—~—
e White Cooy  _ '~ Originetor QcGaz
Canary Copy = Finid Engineor
Pink Copy - PQaAg

Goldenred Copy - QC

L
‘ ~
-—

.



NONCONFORMANCE REPORT (com D) v race 2 ord e menwo 421
Block 19 Continued - o

considered 3 _temporary fill for con struction access. The field now wxshes to leave this  material in place

—— -

_With the exception ef the moisture content requirement, the > material meets all requirements of Specification

C-210. The testin ag freguency was maintained and the compaction test results are as showr: on the following

~disz:

Block 22 Continued:

.pc:nanen:_hackiill-it_can_z.adily bc_remoucc.__uence.zngiaee:ins«submizs_:haz_l.nQn.sgnﬁgxginx_s_niiGiggnépgg_qpE
-exist .since the ramp is still a temporary facility.

Engineering suggests that if the Field wishes to use the ranp as part t of permanent backfill, they request o
Engiveering approval via an FCR. 2; —-18-2C

100982

White Copy ~ Origingtor oo
Canary Copy  — Fiold Engineer
ot “ink Copy - PQAE

Goldenrod Copy - QC
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% NONCONFORMANCt REPORT (CONT'D) roseeeacd. v weano 421

s P e P

Zlock 1S Cortinued - i !

Holsture — Optimun— % Above — Percent
TesuNo _Date _ Ipcetion ——Elev.__ Content(3) _ Moisture _Optimum _Comvaction— _ ____

msa___mgms_ys_cmt_ﬁ,_ﬁ__om 631! kB _ 106 b2 95
J—aksLlo:mﬁicmul._E_m_mu__ _631' 12,9 10.6 2.3 %
12512 11-13-75 45° Cont #2, 95' off vall 610" W2 9.8 bk 98_

AD=513  11-13-75_ 28° cont #, 100" off wall ___ 615' _ 13.5 9.8 3.7 98 _
2D=314%%  11-13-75  356° Cont #1, 75' off well 631' 12,6 10,6 2,0 100
D52k L=27-75_25' E. 4,55 iine, 90' ", "A"™line 630! 14,k 9.8 4,6 97
JD=525  11-17-75_75' W, "A" line @ 6.6 line 627" 15.2 9.8 5.4 a8
1D 526%4% 11.17-75 _85' N. "A" line @ 8.7 line Gau' 16,4 9.8 6.6 93
MD-527  11-17-75 28° Cont f2, 110' off well 619' 14,7 9.8 4,9 97
= w 1, 115' off wail 633' _13.9 9.8 k.1 9% .

ML_JLJ.Q:ZS_JL_L__MQQ,_BB' N, "A" line632'  14.3 2.8 b5 98
iD-532  11-18-75 108' N. "A" line @ 7.8 line _ 628'  15.6 13.7 2.9 __9%
MD-533  11-18-75 87' N. "A" line € 8.7 lime 624" 1h.5 9.8 4,7 96
MD-53%  11-18-75 68' N. "A" line € 8.7 1dne 624" _ 16.9 13.7 3.2 99
Jm&sai“_n-m.zs_zsicmu!z,_m_pmm_szo_ k.8 9.8 5.0 98
MD-536%*% 11-18-75  45° cont Jo, 95' off wall 615' - 15.1 9.8 5.3 9k
2D=537  11-18-75  90° cont f2, 85' off wall 610' 14,0 9.8_ 5.l 95
1D=539  11-19-75_45° cont #o, 97' off wall __ _615' 11,9 o 21 g7
Jotes: * mu_ma_mmmn_am_mzm._m_tm_m._w:jm

** Moisture and Compaction pass; clears MD-L490 and MD-Lop

_—M_am&_muorked_m_:gnsted_&ue&_lm «. MD=-533_for_ paaszl.n&.cnmpactim
mwwwo‘mjmoummctmn

-See_page.3 _for location sketch, - S — e - -
33
100982 White Copy - Oviginstor b
Canory Copy ~ Field Enginesr
- Pink Copy - PQAE

Goldenrod Copy -~ QC
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L.

Review of Non:onformancs #

Sze (15) Conmnnaiti

Endorsement

a,

Has the nonconformance been prepared by an
authorized person?

liis the preparer dated the 1onconformance?

For NCR's only, has the PFQCE validated the NCR?

Nonconformance Description

Are descriptive data and supporting det:‘ls
clear? .

50.55(e) Reportable

Has an evaluation been made to determine whether

the nonconformance is reportable per 10CFR50,55(e)?

1) Where documented?

2) Who evaluated?

3) Was this the proper organization?

If a safety evaluation was required, is it
adequate and was it performed by Project

Engineering?

If the item is determined by Bechtel to be non=-
reportable, is the nonconformance significant?

Recommended Corrective Action

las appropriate and adequate corrective action
been recommended?

Does disposition agree with definition?

Was corrective action approved by the proper
organization?

Has Project Engineering provided adequate
rational for "use-as-is" dispositions?

Corvactive Action Taken

a.,

b,

Jas corrective action taken?

Does the corvective action taken . gree with the
recommended corrective action?

lxsuanca

Attachment M-9A

Disposition

e




———
.G‘ : ‘
Issvance Disposition Closure
S(k Corrective Action Taken (Contd)
€. Was the corrective action accomplished promptly? . l\),é}__

d. If yes to 3.c,, have the fellowing been done:
If no te 3,c, enter N.A.
1) Has the cause been determined?

2) Has corrective action been taken to preclude
repetition?

3) If so, Las this been documented in procedures
or instructions?

4) lHave the condition, its cause, and corrective

action taken been documented and reported to v\}
management? s

6. Corments:

l;repared By %WM Q.%“e ”" Z —7£
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. ‘.: ~ 1L PAGE 1 . ﬂano:- NO. PEC
NONCONFORMANCE REPOR_T, £ o ’_:__ /
D ) Spe:" :ucv. 7. PADIECT NO. - s 12 REPORTLD BY ; ?A’ 2% DISPOSITIUN CONCURRBENCE \ H—-
- . —m G f‘ "’\"2 '>/$'27£ newOnw [ e LA - o

3 ITEM DEICR PTION B ITEM LCCATION DATED BY 4 T:lk‘:—;}'(

—Plant Area Bsckeil] _Berm North of Aux, Rldg | R Y e B

LSERIAL NUMBE & P ESTARTLASYSETEM NO. S/REPLACEMENT 'A7 NO. iatv.
4

He. sl — A e

8. PURIHASE ORTEIR NO. 16.8C F.C 0 INSPECTION PLAN NO. 16 REPLACEMENT SERIAL NO,

. &-raacvom-ocavwn = TH.ASME () “ES 17 SOURCE oy

SguMaVMJ_EE:_MbJMSEP_@ntr&c@r

18 ROUTING INSTRUCTIONS: .OUY( TO FICLD ENGINLCEMING ROUTE TO MaTEmiAL SUPERVISOR

W_’Q&ﬂvﬁnﬁ&w“m.&ummm part, "The water content
WMWLRmMth s _above optimum moisture content . . .".

Jantmry_m—the_ahove,_dnting_m&fan_ot_mm“tmcti On.gccess. ramp was constructed from material vhich
_uaezded_themnm_mn:ent_mgurmnta_or_smunmuQn.csalo‘L_me_ﬁgld_iomga,_lmlmw&hanmn_

18 NONCONFOAMING CONDITION:

_ 121 exceeded moisture when placed. _¥hen the material was placed it wes
Giélsr L'/C'. P A Z > of [« AL TP ) ("2:/('/‘:—//'( C
z0 D*L. DISPOSITION FIELD utconnlnonﬂoumuvt TO PROJECT ENGINEERING = 21 FIELD DISPOSITION RELULTS:

R “ac il t to Project Engineering review and evaluation. =

i d to not less than 95% of maximum density in |
accordance with Specification C-210., 2
S/ rjc-/"“w-—( ~

22 ENGINECRAING DISPOSITION 23 ENGINEERING DISPOSITION RESULTS.

Discussion of the background to this condition with Field personnel indicated (1) thit
the ramp was installed as a temporary means for access intJ adjacent work areas and_
not as permanent backfill; and (2) that the Field now : wishes fo use the ramp as part
of the permanent backfill. _Me understand_that should the ramp not be suitable as

24 ISDESIGN CHANGE REQUIRED \1’,,,‘ |26 mEsccTeD maTeniaL pisro uTion Qeevvanvo surecen [ 5, o ACCLEPTAMCE »
= Decaasn & JZ
. 7D ves, see arracneo: - poosy 52, e —

ORAWING e neEv., ocN
AUTHORIZED INsPECTON oave
srec. nEV. ADD.
. Teesen White Copy — Originator QC-GI2
Canary Copy ~ Fleld Engineer
Fink Copy - POAE
Geoidenrod Copy —~ QC
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- 2 ' NONCONFORMANCe nEPORT (CONT'D) ..m?zm_i_ e onna bl
15 Contirped o . -

T Molsture — Optimum % Above — Percent ——

Test No Date _ Ipeation ﬁ.melee_mm_—Wm*
mwmuyﬁm“ﬁn__ma_~ 10.6 ) 95
2 lopk  10-31-75  356° Cont #1, 79' off well 631' 12,9 10.6 2.3 %
o 13- - #2, 95! off wall 610! 14,2 9.8 bk 98
Me513  17-13-75_ 28° Cont #2, 100' off well 615 13,5 2.8 1.7 98
MD-S2hex 11-13-75 356 Cont #1, 76' off well  631'  12.6 10.6 2.0 100
MD-52k  10-17-75 25' E. %.55 line, 90' N. "A"line 630! 1k 4 9.8 4.6 97
=525 131-17-75 75! N, "A" line @ 6.6 line ___ 627' _ 1s.p 9.8 5.4 o8
2. 326¥%% 11.17-75 M&&Bim_ 624" 164 9.8 _ 6.6 93
MD- 527 11-17-75 28° Cont #2, 110’ off wall 619' 1h.7 9.8 Lk,9 97
MD-530  11-18-75 365°Cont #1, 115' off wall 633' _ _13.9 9.8 b1 95
Mmmwww&a' 1%.3 2.8 b5 98
MD-532  11-18-75 108' N, "A" )ine @ 7,8 line  628' 16.6 13.7 2.9 9%
MD=533 _ 11-18-75 87' N. "A" line @ 8.7 1ine G2k 14,5 9.8 4.7 9%
MD-53%  11-18-75 6€8' N. "A" line @ 8.7 line 624" _ i4.9 13.7 3.2 99
hsas,,_lm&zs_zs_mp,_so_nmm 620' _1h.8 9.8 5.0 9%
of f wall 615' 15,1 9.8 5.3 ol
MD-537 _ 11- m,gs 20° cont #2, 85' off wall 610" 14.9 9.8_ 5.1 95_
97

MD-539  13-19-75 45° cont 42, O7' off wall 615 11.0 9.8 2.1

Jiotes: ¥ This are~ reworked end retested: See test No, MD-51k4

*¥ Moisture and Compaction pass: clears MD-1490 and MD-492
MMMW&WW
Mmtcw _MD-539 for passing compaction

See page 3 for location sketch, AN X W— S
100982 White Copy - Originator
Canary Copy = Field Enginee:
Pink Copy -~ POQAE
Goldenroc Copy -
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355° Cooil | 457 tLimeE ; . 8.7 Line 70% conT. 2 Go°cumn
Ce3ns =] I

"\At,\—{/ — 6310

630 | | 4 y?
—TQP OF EXIST RAMP
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LONSUMERS POWCR CORPANY

TR 4 4 LU maAR 101977
om: Lt S
FIELD QUALITY ASSURANCE
/4/7 o £ MIDLAND, MICHIGAN
SUbJQCtS ;W KJ-"H)*.— on IS
AR

Please resolve the following cemment on AR a2/ + This comment
is based on my reviey of &7 7é & /_(/ B / Vdr. <

5')/"( :/'-/74"(» 143 f/<' /é‘{'/ /// % 'Ji'\'/J/
K2G o, /5 / oo s //f) ’(/</-7\" & - 7o ru/r.. 7(;.-1
shtf be L AL/ £ 4. PO P4
- /’4 "-1/”‘/ J 4 & .‘,;7{;'. Lr 2 g e r'h..,df'(/

-

To: :fww»u{ QQ‘L,J/L,
From: %"'\N‘Qe 'C )‘,1,'\/,\/ »
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Nidland Plant Unjre ] & 2
Job 7220

Inatructions for Obgaxnxng
So11 Samples

Plle: 0274, C~79-pp

&° Swenberp

S. Afrg4

L. Basingki

J. Bettn

A. Marshall

W.B. Barciay

L. Dretisbach

Con Log

Thia program ig being imp lemen
Tépresentacive at the sire,

Standard Penotration tentn, tesge pics, Auger bortng-,

ted by the Geotech

~sGiliel Asoucia ies Professional Carpora.

Inter-office Memorandym

.\‘.‘ i ..h
Oate Octobder 4, 1973
\\d
From R.L. Caatlaberry
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At Aug_@rbos‘
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OCT ¢ 1878
SECHTEL PCWER CORp
=] 7220
- ~hd
to be used ¢o anRalat in obtaining soi]
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Duteh Cone testn,

undiacurhed samp e horinga. and bagp 8amplem are Performed aw required.

The locntian.

depch,’ and selectlon of the

Aampier aw,. determined by the Geotech enplnerr at the Jobaite wieh

The horinpgn shonld he nintained
mud {9 Permisged,
Rite, Rcvvtr, Approved ®qual, or apy

The ume of caring or drilling
to he used, aqntonite. Attapul

droundwnter lave],

table,

Penetration tonts and split-harre] Anmpl ing shall be

with ASTM 158%.

When rotar,
the buringm should bpe maincained

¢ and satandar Penetration resistance,

At nll timenm
Where Ariliing mmg is

lelov the
drllllnn methode are ured, the flufd in
At all timen above the KToundwatery

date, buring Number RAMD Le number
The

samp les shouid he protectod 'Tom freezing and direce sunlighe,
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IOM to J.F. Newgen
Page 2

Undisturbed, thin-walled (Snelhv) tube mawpling shall be taken in accordance
with ASTM D I1587. The minimum outside diameter of thin-valied {(Sheihy)
tubes should be 3 inchea, When obtaining undisturbed samples, Denison,
Osterberg, or Pitcher samplers may ne used as directed. The winimum
outside diameter of Denimon, Osterberg, ve Pitcher mamples should he 7
inches. The undimturbed sample mhould not ba removed from che twhe, but
should he trimmed back from the ends of the tube, the epare filled with
hot microcrysca-line (nonshrinking) wax, and the tube capped and sealed
with hot wax and tape. The chin-walled tube should be clesrly identified,
using 8 water proof marker or label that 1a firmly attached to the tube
showing the job destignation, date, horing number, sample number, depth,
length (in Inches), and inches recovered.

Obmervat fon weils mav he inetalled as directed by the Geotech representative
for subsurface water level munitoring. The burings for obscrvation

we.ls where advanced by the rotary drilling method should use & biocde-
gradable drilling mud such as Revert. Alter inmtallation, the obmervation
weils should be flumhed and a response test should he conducted to make
certain the vells are operative. The minimum cutside diameter of rimer
pipes should be 2 inchesn. '

Test pits for swpplemental information mrhould he made as direersed by the
Geotech soils angineer ot the site. Density test and block namplen owy
be taken, am directed.

To ammist in the above mol]l investigation program, the following additional
ASTM standnrde are recommended [or ume,

-

ASTM D 2488-69 Descriptilon of Soils (Visual)
Manual Procedure)
ASTM D 653-67 > Terms8 and Symhals Ralltiug to
Soil and Rock Mechanics
AST™ D 2113-70 Diamond Core Drilling for Site
Investigation "
AST™ D 1452 Soil Investigation and Sampling
by Auger Rorings
ASTM D J441-75T Deep, (Quasi-Statle, Cone and
Priction Cone Penetration Tests
of Seil
L
Aldilitnns
d:j;:=="§=’1>._a -:i:::)
R.L. Cant]eberry
JH/ecap
10/4/2
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giaa Bechtel Associates Professional Corporztion
Inter-office Memorandum
To L. B. Curtis _ Date 26 Novenber 1979
Subject ‘iidland Units 1/2-Job 7220-001 From S¢ Se Afifi
Plant Area Fill - Notes for leeting
25 October 1979 of Geotechnical Services
Cosi 1320, 3310 At Ann Acrbor 10 D 5
RIS Attendees 7220-79-261
S. L. Blue

H. H. Burke/W. R. Ferris
J. 0. Vanzeck

Attached are the meeting notes for the meeting held in Ann Arbor
on 25 October 1979,
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‘idland Units 1/2
Job 7220-001

MEETING LOTES

DATE: October 25, 1979

LOCATION: Ann Arbor Office 10D §

SUBJECT: Problenms associated with the plant area fill

at the Midland Site.

ATTENDEES: Bechtel Consultants
S. S. Afif1 - A« Je Hendron
Je DaVi.G Cs Could *
P. K. Chen
W. R, Ferris
A. Mohan
J. B. Givens C?Co
B. C. McConnel
He C. Paris, Jr. * D. Sibbald
S. L. Lo * D. horn
J. Hook * T. Cooke

C. Farrell *
e Rothwell *
Bs Dhar *

*Part-time

DISCUSSION:

The meeting was led by P. K. Chen and centered around the follawing
topics:

1.

Diesel Cenerator Suildins

A« lohan provided background information. The predicted future
settlements were discussed. The fill is betveen foundation el.

628 and el. 600-605 vith grace at el. 634. In addition to building
and pedestal markers, borros anchors and settlecent platforms have
been installed for settlenment nonitoring and sondex for rehoun.!
mwonitoring. lMaximum observed settlement is at the sontheast
corner and the ninimum is at the northwest corner. Estinated
settlenents were given for various "zero-time" dates. The

maximum ratio between .cttlements was about 2 for these detes.

The date ot which the final surcharge of 20' was completed was
assuned to be realistic (Case 4). It was pointed out that the
precdicted settlements are conservative because of the inherent
assumption that the surcharge will continue although it cannot

be shown at this time how conservative they are. Based on building
settlement narkers, the predicted settlement for 40 years would

be about 0.0 inch at the nertiusst corper sodudedBeh st the
Soutlleast corner. Settlement platforis and bui cing and pecestal
Markers show higher observed settlerents than l'orros anchors.

Con ssed by A. Ucacren about th -~ ;

Pent rate vhich is occurring after rebound for reference (deep)

- »




2.0

50IY0 | L. 62. licndron requested to look 2zt the recent

cdata imrmediately to see if this trend is continuing. (Suring

the reecing, the data was updated and it was decmonstrated to
llendron that this high settlement rate had leveledoff). ilendron
stated that we should not have any lag tinme betwcen the data reading
¢ate at the field and submittal to Geotech. liendren said that it
would be prudent to use settlements of 0.5 fnch in the northwest
corner and 1.5 inches in the southeast corner and it wvas agreed that
the project should proceed in their evaluation of utilities an2
structures with 1.5 additional inches of total settlement and 0.75
additional inches of differential settlement. 3ased on the data
the differential settlement can be considered rigid body rotation
from north to south.

Settlement gg Plant Structures

fackground was provided Sy P. K. Chen. It is necessary to confim
the settlement predictions presented in FSAR Figure 2.5-48 in
light of the data obtained from the diesel generator building
surcharge loading. Settlement parameters were “ack-calculated from
the diesel generator building settlerments measured during the pre-
load progran. Concern was expressed by K. liednei .ibout the high
settlenmeént parameter back-calculated for el. 524-603 but Hendron
said that this stratun has never been questioned before and is

not of concern. P. XK. Chen added that the layer is thin and the
paraceter will therefore have a negligible effect on the settle-
ment. The settlement predictions were verified by (1) comparing
soil parameters which were used previously to those which have
been back-calculated and (2) by cooparing the measured settlecent”
for the reactor with the settlements calculated using the back-
calculated rarameters.

Fiping and Duct Banks

It is necessary to predict the long tern settlements of the safetv-
.elated piping and duct—banks in the plant area fill. The absolute
novenents from the GZD profiling are in question because the
reference elevations used vere questionzble. The EiBe stress

group has not detemined whether or not the existina §ses _in

ows and bends dg) « Viedner
g Ty : W that the project request the
field to cut the pipes at certain points to check stresses.
The hypothesis was presented that the pond rise is causing
"structural breakdown" of the scil and is therefore causing sectle~
rent. Discussion centered around the settlement of the fill and
till due to dewatering. It was estirated that the fill settlezent
will ke O -
will be : hes and i Hendron said that the
nunker for the till <cunds SN sniter the neceting, Hendron
said to calculate only the settlerent due to conpression of the
till above the building foundation elevation because this is
wha; contritutes to the differential settlement).
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Temporary Dewatering and Underpirning of Auxiliary Building

‘'« C. Paris provided backgrcound information for devatering. Vlells
have been installed on the cast side of the Unit 2 containment and
vest side of the Unit 1 containment for the purpose of dewatering
during underpinning of the auxiliary building. It was intended

to start devatering as soon as possible to see if piezometers

to the north of the turbine builling will react and if in fact

nore wells will be necessary in this area. C. Could said that

he is concerned about the scepage path between the utility tunnels
(betweenreactors) into the work area. S. Afifi and B. Dhar
discussed having a meeting with Loughney to discuss temporary
devate~ing before underpinning is to proceed. S. Lo provided bdack-
ground information fcr underpinning. The plan is to place caissons
under the turbine building first and continue inte the auxiliary
building. C. Gould said that all subcontractors involved in under-
pinning should be able to describe the procedure on paper before
construction begins to ensure that the job runs smoothly. Gould
said that he would like to meet with the underpinning contractor

to make sure that they are aware of the risks in the procedures and
to review the procedures he propeses. Gould indicated that the
structural goal is to provide caissons uner the wing wall, and the
turbine building is of secondary importance. Could suzgested that
the subcontractor should be require:d to assume at least partizal
liability by cash settle-ent, insurance, or other neans. S. Lo
said that because of overstressing near the wing wall and control
tower juncture he wants to know what support the soil offers.
Hendron said to assume none. B. Dhar said iha: engineering should
(1) refine calculations to consider 100 ft.  ground loss and (2)
increase tension capacity by using cables or some other means.

Permanent Dewatering

'« Co Paris provided background inform:ation. F¢manent dewatering
has been proposed as a solution tc the preblen of possible lique- -
faction of backfill sands. Paris said that some btorings drilled
alonz a line perpendicular to the discharge lines near the reservoir
showed 5 to 10 feet of sand which was not discharge line backfill.
Paris proposed coasideration of a cutoff wall near the pond running
para llel to the south edge of the diesel generator building and
following the pond to the service vater pump (SUP) structure.

Punp tests will be run at the leccation of the east discharge

line and the SWP structure. V. P. Ferris stated that the consultants
and the NRC are aware of permanent dewvatering and not the cutoff
wall. This shculd bYe considered. Discussion centered around the
sudden change in plan to the cutecff wall., Ferris said that all
consultants including Peck and Loughney should bte notified. Chen
asked Hendron vhat the drawdown level is to prevent liquefaction.
Hendron suggested that the sane procedures that have been used
eglready be used to calculatethe safety factors zgainst lique-
faction for different drawdown levels. B. Dhar said that the

scismic criteria is 0.12 g bLut this may relsed to 0.20 g. Chen
—'~~



ashed dendron if he thinks we can prove that the site is safe

against liquefaction if shown based on the horings we hLave drill.d
(vhich are a linited number) . Hendron said that if 905 of the

points are safe then it is probably all right, but you have to . \
convince the NRC of that. ilendron said that one of the reason i

for permanent devatering was to prevent liquefaction if tle -
criteriawas changed to 0.20 g. ‘ s

~
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Bechtel Associates Professional Corporation

777 East Eisenhower Parkway

Ann Arbor, Mictigan

Mad Agaress PO Box 1000, Ann Arbor, Michwgan 48106

BLC~ 8474

Consumers Power Company
3500 E. Miller Road
Midland, Michigan 48640

ATTN: T.C. Cooke

Gent lemen:

ovember 19, i:7¢9
¢ QQ;\P AN{« '

AN
D A
M\D‘;-&\_,.No. w

Subject: Consumers Power Company
Midland Plant - Job 7220
Meeting Notes No. 1074
File: 0270, C-88-PR,
C-98-PR

Attached for your informa.lon are che meeting notes generated from the
October 30, 1979, meeting in Aan Arbor concerning both temporary and

permanent dewatering.

JGH/bjm
11/15/11

Very truly yours,

& L.H. Curtis

Project Engineer

Enclosures: Meeting notes no. 1074

cet L. Curtis w/a
D. Horn "/.
D. Sibbald w/a

T. Thiruvengadam w/a

Conm Log
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Bechtel Associates Professional Corporation

777 East Eisenhower Parkway @
Mait Agdress P.O. Box 1000, Ann A:bor, Michigan 48106

Ann Arbor, Michigan

DATE:
PLACE:
SUBJECT:

FILE:

ATTENDEES:

PURPOSE:

ITEM DISCUSSED:

MEETING NOTES NO. 1074
MICLAND PLANT UNITS 1 & 2
CONSUMERS POWER COMPANY

BECHTEL JOB 7220

October 30, 19749

Ann Arbor, Michigan

Devatering (Temporary and Permanent)

0279, C-88PR, C-98PR

s.
s.
K.
P.
B.
W.
J.
W.
M.
M.
¢
I.
K.

To

Bechtel CPCo Consultants

Afifi T. Cooke C. Gould
Blue D. Horn A. Hendren
Bostick S. Sibbald R. Loughney
Chen T. Thiruvengadam

Dhar

Ferris

Hook

Paris

Rothwell

Rung

Russell

Wanzeck

Wiedner

discuss the status of both temporary and permanent

dewatering,

1) Temporary Dewatering

D. Loughney presented the history of the temporary dewatering
system and how it was modified to correspond with the latest available

information.

The subject of cutting-off water to the underpinning operation was dis-
cussed. Loughney indicated that the majority of ground water flow

should be cut-off by the temporary dewatering system, especially since
the soil conditions beneath the turbine building seem relatively uniform.
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-~ Meeting Notes No. 1074

F ' Page 2

By the end of the week he will have installed eigit pumping wells
inside the turbine building. These wells will be used as observation
wells when the utside dewatering wells are activated. After
drawdown information is obtained, these observation wells inside

the turbine building will be converted to eductor wells, and a
decision will be made whether additional dewatering wells nced to

be installed in che turbine buildiug. Since the installation of
wells through the turbine building is very slow and expensive it

may be more cost effective to dewater from within the underpinning
excavation, especially since some ground water at the lowver elevations
may still have to be removed during the underpinning operation.

This water could seep from under the control tower area and into

the electrical penetration areas through the structural backfill.

It was concluded that some dewatering may have to be completed from
within the excavation and Loughney vi11 decide whether any adaitional
dewatering wells be installed in the turbine building.

C. CGould indicated that the underpinning subcontractor should be
informed of the close coordination that may be required of the
dewatering subcontractor to remove small quantities of water at the
lower depths. It was agreed that this item will be resolved at the
underpinning subcontract preaward meecing to be attended by D.
Loughney and C. Gould.

C. Gould also indicated that the underpinner may be using grout to
stabilize the soil and this could result in plugging some of Loughney's
dewatering wells inside the turbine building.

Permanent Dewatering

A presentation was made of the current status of the preliminary
design of the permanent dewatering system. The presentation began
with a review of the NRC licensing criteria for devatering systems.

It was noted that there are no nuclear plants that currently rely

on dewatering wells to reduce ground water levels. It is also

evident that all parameters used in designing the permanent dewatering
system must be verified by in-situ pumping tests and the results of
any temporary dewatering.

A review of original and current site conditions was made. Drawings
were presented indicating original topography, original perched
ground water contours, excavation configuration, subsurface cross-
sections, contours on bottom of backfill, contours on top and
bottom of natural sand, and thickness of natural sands. The status
of the current pump test and dewatering investigation program was
also given.

It was noted that the plant site is bounded on the west, north and
northeast by impervious dike cut-offs. The source of recharge to
the site is thought to be from seepage from the pond through natural
and backfill sands. The configuration of natural sands indicates a
thick sequence along the south and west portions of the plant area.



Mceting Notes No. 1074
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The configuration of backfill sands indicates thick sequences around the
containment structures, These areas would be logical places to install
dewatering wells. Where the nztural sands are in direct connection with
the backfill sands, dewatering will be somewhat easier. Tha arcas of
sand backfill outside the containment areas, and not in contact with the
natural sands, may be more difficult to dewater. After we ~btain the
results on the pump tests and temporary dewatering, we will be able to
finalize our design. '

The following are some of the options available.
a) Install a line of cut-off wells with a series of mop-up wells.

b) Combination of a grout/slurry wall with a series of mop-up
wells.

c) Combination of grout/sheet piles with a series of mop-up
wells,

d) Loughney has some reservations about grouting around the
utility lines and questioned the cos% estimate of all of the
options.

CPCo indicated that there is another option available; that is to
remove the water in the pond and place an impervious blanket in
front of the plant area fill. The lowering of the pond could be
done concurrently with the DNR fish study.

As a result of this, engineering will recheck the cost figures for
Items a, b, and ¢, and develop a cost estimate for placing an
impervicus blanket in front of the dike., CPCo will check into the
feasibility of lowering the pond.

A presentation was made to determine the preliminary drawdown
criteria of the proposed dewatering system from a liquefaction
potential for 0.12 g and 0.20 g peak acceleration. The following
items were discussed,

a)

The dewatering system should be designed to have the capacity
of lowering the ground ter table down to el 600' to account

fiomogeneous nature of the plant area fi

b) Based on the blowcount from che existing borings performed at
the diesel generator building, railroad bay and control tower
of the auxiliary building, the dewatering system must be
designed to prevent the groundwater from rising above approxi-
mately el €10'to 615' for 0.12 g and el 600' to 605' for 0.2 g.

e EMIESAGMCCN W e T ——r——

¢) C. Hendron stated that further study should be made upon other
borings performed in the plant area fill to finalize the
allowable groundwater table.
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- In additlon because there are only two locations that have liquefaction
- potential (the northwest corner of the diesel generator building
and the railroad bay of the auxiliary building), the permanent
T" dewatering system should address these areas for licensing purposcs.
Additional areas will be dewatered as the result of this system and

be conservative in nature, but this additional dewatering is not
required for licensing purposes.,

Bechtel informed CPCo and the consultarts that a spécial task force
has been formed for permanent dewatering, with B. Dhar as chairperson.
CPCo indicated that it would inform Bechtel regarding the extent of
its participation in the task force.

The next in-house meeting on dewatering is scheduled for November 20,
1979, and the dewatering meeting with the consultants is scheduled for
th2 week of December 10, 1979,

ACTION 1TEMS:
Bechtel 1) At the pre-award meeting for underpinning, the
Engineering subcontractor should be made aware of the close

ccordination required with the dewatering sub-

contractor. C. Gould and R. Loyghney requested

tc attend this meeting. .
Bechtel 2)  kacheck the cost information on options available
Cost/Scheduling and then develop costs for draining the cooling

pond and placing an impervious blanke: at the face

of the plant ares.
CPCo 3) Investigate the status oi lowering the pond. .
Bechtel 4) 1Investigate the records to determine the extrnt
Construction a clay blanket on the bottom of the cooling pond.
CPCo 5) Inform.Bechtel regarding the extent of CPCo's

participation in the task force.

Originator
J.
Revieved by /' g! A‘/
B. Dhar

JH/he

11/2/5
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As part of the cause analysis the education and experience of personnel

{avolved in the soils cperationms at the Midland Job site were reviewed.

This Teview Lindicated udf cuclug Glhe cevese Of SH@ iwew. -1 Project scils
operation (7/73 to date of review) 51T of the personnel assigned o soils had
at least: am M.5. in civil or solls; or a 3.5. plus ome or more years of seils
experience, or an equivalent combination of od-;uei.cn and experiesce. This iacludes
Bechtel QC iaspectors, Bechtel QC personnel doing revievs only, Casonie QC, U.S.
Testing techaicians, Bechtel Field Tagineers, and 3echtel superviscrs.

This indicates that the persomnel isvolved in the soils operations had

sufficient education and experience to carry cut the tasks assigned to thes.

|

In addition, the review indicated that except for the initial period
(7/73 = .1./25) whea all personnel were 'new employees', an average of 19% of
the senior soils pecple (described iz the previous paragraphs) continued on
from ome period to the mext. TFor the lower level soils persomnel, 387 continued froz
the initial period over iato tha 1/75-10/76 period, but only 8% centiaued om iato

the 10/76=present period.

Many sﬁiot soils personnel were retaiced during the 19735 slowdown but
there was a need to restaff with sostly new lower level personnel iz 1276 to
support the reactivacion of soils activities. This resulted in scme decrease iz the
average experience level of personnel, but sufficient qualified, experienced perscnnel
vere available at all times, especially when recognizisg that the major porticn of
the solls work had been already completed.

Based on the foregoing, we have concluded that the }udtﬂic;:‘.en/wctnu

-

level of personnel assigned to the umiu Project soils cperations was noet a

probable (contriduting) u\u.o of the settlement proble= at the Midlaad Jebsite.

S3.1698§
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BECHTZL POWIR CORPORATION i bo D - 4
PLANT FILL AND STRUCTURAL BACKFIIL
CATEGORY No.___/ QA PROGRAM DATE__2-4-79
SCRIPTION L2468 LoT i l8ePUnTT (208 ComBacTmnl NOT Clrspls — PAGT__ [ OF

AELERTER  in/ Do

- Ay am— - e
?t—-\u - -

TROGRAM

L ey -
Oime s Wes avacaru o

q

(1)
?SAR, Azendmeat 3, Supplement (2ated, 3/15/65)
To Dames & Moore Report gf 6/28/68, page 14
gives recozmendad zini csapgetion critecsia
Zoz support of structures .3
8323 rTelative density pes ASTM D 2049=64T
for sand soils
1002 maxi=um density per ASTM D 6858,
nodified to 20000. £2-1bs for clay soils.

(2)

PSiR, Amendzmexzt 3, Supplement (dated, 3/135/689)
2o Dames & Mocre Report of 6/28/68, page
statas, "IZ £i11iag aad baekfilling operations |
are discontinued during pertods of cold waather)
it 4 ecommended tnat all £rozea soil be L{

it iz 2

rexoved or recompaciaed prior to the resumpeion

of evations." |

!

Civil-Structural Design Criceria, 7220-C-301, ||

Rev. 9, Sect. 6.1.1, gives rtecuommended 4

=iaimmm compactior crigeria %:: support of

sTTuCTuUTes as:
§5% calative densicy per ASTM D 2045-69
for sand soils
- % paximum deasity per ASIM D 1557,
zethod D, *as modified b9 the Bechtel
nodified proctor test Ioy eclay soils.

*The percencages and basic standards appear
to be Rev. 3 (6=18+73) while the notaticn
"...a8 podified by the 3ecatel Modified
Proctor Test" appears to be Rev. 6 (8-22-76)

/.( /K‘*’ g

cificaticn 7220-C-210, Rev. 5 & 6, Sect.
states "All cohesive backfill iz the
plant area azd *- = shall be compacted to not
less than 95 pex. 't ol maximm density as
detas=izeé by AST. 1557, Methed D."

\U-) SPEC, 7220:C./0  RENY (=¢ T&¢» /3.7
STATET, IN PARY, AU BACKFILe IN TNE
PLANT ARER AND THE BFRM SHAU BF
CoMPACTED TO Nor LESS THAN 95
PERLENT OF MAXIMuIa BENS)TYF AS
DRTFERIMINED By KOPIFIED FOILTIR
METHOD (ASTH 1557, METHCS &) .-,

Contrary to Program-Regquirement No:

/,3, Specification 7220-C-210, Revisiocs

4,5 2 thru §, Pava. 13.4, 13.7 aad 12.4
was interpreted and i=plemented to require
2 minizum ccmpaction of 352 of Bechtel
modified proctor for cohesive plast £412
materials, iacluding those under stTuccture

==

Specificazioa 0=C=210 Revs. l=-4,

paca 13.7, o7 .2%2ally zequirzed 933
compaction ‘0. ~cvhesicnless soils tased
on maximm cesai'y as deter=ized by
wodiflied procior metiod (ASTM 13557,

¥athod D). Rev.sicz 5 to this specifica~-
tion added a rTequlrezezs (Para 13.7.2) %0
compact cohesionless scils to 80X relative
deasity as deter=iazed by ASTM D 2049.

_

Specification 7220+C-211, Rev. 5,
plcal Specification fsr Structuzal
Back2:ill," Paza. 5.5 Tegquires compaction
ef cohesive scils tc $55 cf Bechtel
modified proctor 2ad cchesionless scils t¢
8C% relative damsicty. Tilis specification
includes zatexizls ynder structures.

-~

Specificactice A=C=211, Rev. 5 doces zc2
ngovide for frost protecriss or Tesoval/
recompaction of frozex/shaved matesials.
Tue NRC bas congluded that paragraphs

T, 31, 12.5.1 snd 12.10 of Soec
7220=C-210 do zc: adequaczely adiress
frozen/thavwed material treatmexnt.

-

=99

I a—

L3
5§, "Tech~-

-

.
-

SD121197



BZCETZL PO0WZR CORPCRATION - AFPET -4
PLANT FILL AND STRUCTURAL 3AGCTILL

CATZISORY NO.___/ QA PROGRAM DATT 4=6-T79
ESCRISTION TFSAPR Requirements for Corpaction mot Clearly Reflected .0 2 OF

23t0 Specs.

PROGRAY RIQUIRSVENT T . QUALITY DEFICIDNCY

Nemaes vl cvacntiv e

CoatTacy to 2rogra= Reguirezen: No:
(6) Job 7220 procedure titled "Design
Docuzmeat Requirezest Procedure”
Rev. 1, issued for use on 11/30/78 e 7 . :
states: J N ———
The engineering preparasica, seview azé
approval of specs 7220-C-210 amé C-211
id mot accurately izcorporate PSAR
Tequirezents.

Para. 3.1 "The engineer respomsible
Zfor the originazion of a
design docunent shall £4{11
"out the attached design
requirement check list as
he develops the design
decuzment. The purpose is |
tc assure all applicable |
design and quality criteria)
contained in each applicabdle
docuzent have been incerp- |
orated into the subject
design and to verify thac
a0 omission or cenflice
exists. The emgineer shall
inicial the applicable {
blocks provided."”

]
Ixhibit 1 (DRVCL) izcludes under

item 1 - "Commicment List (PSAR/FSAR!
and ILicensing)"

1.1, Rev. 0, Issued 7/15/794

|
!
|
|
3.1 The Disciplize Eagineer who é
originates a cdesign document !
shall £i1l out the attached }
Design Requirezment Verificatienm |
Checklist (DRVCS)as he duvelops
the design documeat to assure |
that all applicable design
criteria contained in each re- l
ferenced cdocument have been in- ’
corperated izto the design !
document and to verify that so !
caission or conflict exists.’ ;
1f.a particular Design Require- |
nents Document is met applicable!
to the cesigz docummat, pluce |
i " Fl : : |
T e | sD121108

Zikisie 1 (CRVEL) i=clucdes under
tem L - "PSJ&.’?S&R.‘}/



3ECETZL POWER COR2ORATION ,  APPRDIX
PLAT FILL AD STRUCTURAL 2
QA ZROGARAM

RATEGCRY XO. /

<ESQRIPTION £ o)

2
BACFIIL . .S
I M pa——
S 3TUOAIE _%n6-70
MIPACTIC N N> CLEARLY PaGz 7 ofF

BEELECTED [HTD SPECILEILATTIING

S2SCTSSION OF PROBLEIM LIMITS

AD GENZRIC DPLICATIONS

— e -

{ R2TEDIAL AD CORRICTIVE ACTIONS

WHEN SPFCIFICATIONS 7220-C-2/0
AND 7220- C-2// WERE GENER-
ATED THE COGN/2ANT ENG/NEER
CONSIDERGD THE PsaR RBuUT

DID Near CoNSIDER THE DAMES S

Hg’\%e REPoRT A5 AN RCTvAL

Comm/rmeEnr own AN /TEM &F
I TEM BASIS AS IT wAaS AN

ATTACH MENT TOD THE PFSAR,
o REPOR] jwAS

NCT CHECAED
Ne PREPREHA

| .
SREC/EIHATIONS,

TMIS 1 T&M 15 CENSIODERED

we T TP MNAVE GENERIC /IMP-
LAECATIONS BECAUSE oF THE:
FoLow NG
A THERE ARE wnNpo oTNE R
RITACNMENTS TC THE RISAL
WHICH LIK& THE DAmMeskroor =

- -

5
{

; 3& COMAPLETEL Br
i

SPEC/ FICATIONS 2220 « (=210 AND
7220 -C-%/) fAVE Been REviIsEr T

INCORPORATE COMmPALTIEN REGUIREME.
FOUNLG IN THE FoAR 4y I5tv NG !

SCN C+210- %001 DATED 3-30-79
SCN C2/1=5001! DATED 4-2-79

' A COMPLET & Review CF THE CAres
[ MmogRE REPOAr TO ASSuma NO OrNER

STttt INCCNSISTENCISS EXI1ST Wil

P
s/

f/ﬁwﬂv

GM/u,ao\ CE&M, s recommene

s Baibnis

9;46 <=2, c‘A«/

rECmvrman A}‘éﬁ O rneie 4{.;- il
$ et e o Do .-/z.:/) o2

I

REPERT, INCLULE RECOMMENBATIONS THAT Coweld K& CoONSTRUED AS

8. Eor P £,/,7 AND ITS PRED-

i SALT /Ere. OETIGN RECL/ IREMENTT .

Feasen ParoVIOE A  RLosITWE

SPSTEM To ASSvAE THNE
PSsAR WAS ConNsI0ERED

{
{
!
!

PVRING THa@ LEVELOAPMENT |

CA ALl DESIGN DotumenTs.

ENF/NEER).V@ FEELS THAM™

|}
!
|
i
'

Friocm PRETECTION 1S AOELUATE-

¥ ADPRESSED AS PEEVIoUsLY
10w THEIR RESLPONSE

NRC LUEBSTIEN NL. == 7

S3721499



BECZIZL 2CWwzZR CORPCRATIION
PLANT TILL AD STRUCTURAL BAGTILL

QA PROGRAM DATI_4.9.79
ISCRIPTION_SPEC/ FicAT/on Ner ADEQUATELY CLARIE/ED PAGT__ 4/ OF

PROGRAY REQUIRDENT

|
|
?

e LW e ——- — -

i Qs.-...-.. - e amet -

(1)

NQAM, Section II, Nuzmber 5, Para 3.2 states,
iopart, "Desigm changes shall be inmitiated
azd controlled in sccordance with written
procedures. These procedures shall provide
fer the following:,.."
"The controls applied to assure zhat design
change cczmitmenss inmisiazed threugh non=-
cozisrzznce reports and through efver orer
co=munications (such as Twi's, memos, ete.)
are propesly documented and processed into
azproved desigm cusput documents.”

Para. 3.2.6, states,

Centrary o Progra= Requirement No:

Specification ,...C=210, Paza 13.7
eriginally required cchesive scils to

be compacted to 955 cof modiliied proctor
method (ASTM=1557, Method D). This
paragraph was later clarified iz Rav. 5

to Tead 935 as determined by ASTM D-1537,
Methoé-@. Paragrarzh 13.4 requires testir:
to be performed in sccordazce with the
tests listed iz Section 12.4. PFara.
(sectiomn) 12.4.5.1 requires cohesive soil:
paximm densicy to be deterziaed usaizg
ASTM D=1557, Method D modified teo 20,000
£t/lbs of compactive efiors, (Beszhtel
Modified Procter). (@)

Tae atove cozflict between pacigTaphs 12.:
and 13.7 wvere subject of clarzi’‘ecatics
telecons and ccnfusion s:/ll exists as

to which standazd to use, (ASTY oz 3V2)
however the specificatica has 2ot beex
revised.

SB51213500



SANNin TVNLA WIS VNG avi Lo o v s P
- e e pe— - - . ——— -
TLANT FILL AXD STIUCTURAL 3aCIIll

ASESRY %0, 3 QA PRCGRAM SATE $-4-79

.

'
TE A s A Ay mn W mmy - - — —— - - A A e Ay
DISCUSSION 5F PRCELM LIMITS ESMENTAL AD CORISCTaVE ALTIONS
:

AT GDIIRIC DILICATIONS |

i - —~——
LETTERS , TWX5 , TELECons AND | SPECc/FIcATION C-210 MHAS g&sn
REMS, ARF OF7EW vi&Dn T0 | REvis€D W SEN C-Lo=F00 /)

CarTass 23-30-79
CAARIRY THE INTENTI oF THE '
SPEC/rFIcATIonsS . T 1S PossIBLF j —

"ge? SvpER-
THAT IN SomG SirvaTIonNs THE | ON 1°3-7% AT THE &R00P
¥/S0RS MEETING THE COGNI2ANT

l -~
TNOEVIDUALS WERE REMINDED To

CLARIFICATION PROVIDED

TMROVEH THE ABIVE METHODS | ExfErS5iZE carc wWHEA ,N,.;,,‘;A;._
MMAY HAUVE MODIFIED THNE L TING THE SPELIFICATIENS BY MM

- Twxs, &TC., ThH&E CLAR/FICATIES
SPE FichTron WITHOUT GIUGAN CMHOULD NC™ CAVSE ANY 1
FIRMALLY CHAMNGING THE | CNANGE COF THE SASCIRICATICN }
WORLS o7 riE SPEC/ F4eATVon, | MATERIAL BYIl 28 CoONSISTANT ;
L OWITN THE PRESENT WORD ING,

TV THE ABLVE EXTENT THIS = THE ABove WAL SEFN REITERATE
TN A MO FROMm THE FPRCJECT

 RNGINEEZR TT AU MIDLANE EROVA
GEMNERLIC To OTHER AREARS, | SURERVISIRS OCATE>D

ITEM ]S CCNSICEREDL FRIS5I8LF

—— 4




BECEIZL ?

PLANT Tl

SCRIPTION CowAL/ICTING [N/ 2@MATIZA WITRIN TRia Sl

CwzR CORPCRATION ATPERDI_- QO
ATD STRTCTURAL
QA PROGRAM 2

BACTEILL

PROGRAM REQUIREMENT

~ - -

Np——

T et i e -
Qbo—--- o m— .

1)

NQAM, Sectiom II, Number 2, Para. 1.0. states,
"This policy comtaiss the requiremeznts for
previdiag procedures necessary to comtrTol
design activities...."

(2)

Para. 3.1 states, -npa':, "The following
activitie: shall be “descrises iz Eagineerizg
Department “tcceau.es....(- ) SAR preparation
aad change cemtrols...."

(3)

22 4.22, Rev. 1, Section
"This procedure describes
prepariag and comtrolling

WEEevs

1.0, staces, La;a-.,
the mechacics of
fety Analysis

()

Secs. 4.3, states, ‘:;a--, "Between the
construction oe::i: and cperating liceasing
7.ases.....,a::.c lar atteantion shall be paid
czan 3e contrel whicz will provide inputs for
TSAR preparaction oo significant changes in
SAR cocmitzents axd basic design concepts..:.”

(5)
Sect. 5.1, states, 12 rt, "Aa SAR flow chact
shall be prepaced by 2rolect Engineering

shcowing the personnel a:d orza:iza ional
'csponsibili.ies and the interfaces for the

¢Teparation, ccc-d ssticn, review, approval
a:d publication of the SAR..."

(6)

2P 4.22, Exhidbit A, SAR Preparation Flow
CRETS, S:ep 2 regquires the ZGS :o review the
czigizates's draft for techaicsl accuvacy

and ce=pliance with the stanéarzd format guide.

e Zogizeering Depa’-e.: Procadure on SAR,

Coatrazy to

L,2.3 Y5end &,

The FSAR submictted %o the NRC (thru Amend.
2xsomsee——ze | 7) contained certaiz
inconsistencies:
®Tables 2.5-% and 2.5-14 idemciiy
the foundations u=der the Diesel
Gemerator Building to be cohesiv
The actual zatesizlm specified andé
used was random fill which includes
.bo:h cochesive azé cohesicrless _z:sziz.o.
TEAR, ’a.az‘a;a 3.8.5.5 {ndicaces a
settlezeat of 1/2 imeh for shallow
spread Zootings (such as the Diesal
Generator Building), FSAS Table 2.3-48
indicates 2 set:tlezent of ihe Diesel
Cenerator 3Building of approxizacelr
3 izches. The diffsrence betweezn the
two valles is not clear.

&£491

(bn/é, 7Ae ,ofyoafaﬂ/a'n ond reerecs
o Ao AR ¢5&/n¢741=ﬁv0{%: Here

drremponeres,

SD121502



SECHTIL POWER CORPORATION pprmd_ 3
PLANT FILL AND STRTCTURAL 34-.':: FILL :
CATEGCRY NO. 4 QA PROGRAM DATT  4=6-78
ISCRIPTION Conflic:ingﬁ}nfor:a:ion Within the FSAS U252 ~ e
DISCTSSION OF 230 3-.-.. LIS IVEDIAL AD CORRICTIVE ACT-ON
AND GENERIC DMPLICATIONS

*“s category of deficiency has gezeric
izplications only for sections of the
FSAR which could be comsidered 'inaccive’
Prior to the idenzificatiocn and iavest-
igation 0f the Diesel Gen. Bldg. Sectle-
zeat, Tables 2.1-9 aad 2.5-14, and
Para. 3.8.5.5 (pg 3.8-5%) had not beez
revised siace Rev. 0 of the FSAR (8-29-77)

Ne NRC gquestions had been received that
-afflected these areas, and no project
desiza dociments had uzdergone a

sigaificars revisica that affected these
areas.

Thus, -fcer the inicial TSAR preparationm,
therz has been occasion nor need to
re-review these areas.

— e -

TSAR sections 2.5

Diesel Gez. 31dg. Task Force azd ‘SAR c*a.ge
notices were written to correct the incoznsist
encies found or to add clarificaticn to the
saterial presented.

These FSAR change notices were inccrperated
inzo the TSaR in Rev. 18 (2-28-7%).

<.
-

onsisteccies exist in
other seczions ¢f the FSAR tzaz cculd also
be classifiecd as 'izacctive', a zeview of thc
sections will De =ace.

To ¢gxsuce that no

No review of 'active' sections is felt to b
cecessacy due tO the armercus Teviews that
have takez place as a resul: of the zor=al

design evolution process azd respozse =2 NAC

e

questions.
A Bechtel QA Audi:z (Audit Ne. 4.0-Special-l)
performed 1-22 to 30#79, cczfismed that a
systez was being impl :c-:ei %o agssure that
desiga changes are reflecced iz the TSAR.
-
nen [
S'.) =.».1303

ané 3.8 ware reviewed by the

se



BECETZL PCWER CORPORATION WIIERIX, 2

PLANT FILL AYD

1:5“'-’.’H g

-—
-

- . - ——
CIURAL BACTILL

CATISCRY ¥0. S QA PRCGRAM

aII_4£-4-73

CREFUIONJETEMENT CALCYLATIONS INCONSIS TANT W ira ?aGZ OF

RESISN AAsIS

FROGRAM REQUIRIMENT

R —

LT PERY WMTTTAesnrags
C--’i—-.. R ---_.n..':

1)
2?2 4.37, Rev. 2, Sect. 4.0, concerns check- |
i2g of design calculaticms. The 4th. para-
gTaph states, izBart, "After verifying the
basis of a calculation, the checker..."

(2)

Sect. 4.1, lists checker respensibiliczies
asd ‘states, ia part, "Checking calculacions
against izput design documents to vesify
cenformazce with specified cozfigurations,

dizensions,....checking calculaticas for
assuzptions..."

(3) 5
% 4.22, Rev. 1, Sect. 5.1, sczactes, igpars,
Sal flow chart shall bDe prepared bV

-.2ject Ingineering showing the perscmmel and |34,
crgaz=izational responsibilities amd che i::c:-;

faces for the preparatica, cocrdizatienm,
review, approval, aad publication of the

\ "
SAR...

4)

§:§ 4$.22, Ixhibit A, SAR Preparaticn Flow.
Chars, Ster 2, requires the 2GS to review
the origicator's draf: for technical
accuzacy.

|
'
|
'
i
{
'
i
{

i
|

Contrary to Prograz Recquiremes: Yo

1,2

Settlemexnt calculations for the Diesel
Generator Building contained the followis:
iscrepancies:

*A uniform load 3000 PST was used rache:
than the 4000 PSF shown iz Sectien
3.8.4.1.2 of the FSAR.

*Ac index of .00! was used rather than
the index cf .003 shown i3 Table 2.5-1:
of the FSAR.

*The calculazicas assumed a =a= foundac:
rather thac the acsual desigz which is
2 spread focting foundasicz.

The chezker cf tzesa calculaczions Zailed =
identify these srrors.

_

The resulszs cf these calculacticns were
<

includeé iz the FSa2 i stnsradicaticn =¢
toer Information is FSal,

S8121504



3ECITZL PLLER CORPORASION RO é L

FLANT FILL AD STRUCTURAL 3ACTILL

CASZUCORY NO._ S QA PRCGRAM DAz

£ -¢-79

or

DISCRIPTICN _SETLEMENT CALLULATIONS INLONSIS T A T WITH 2AGZ
DESIGN BASIS. ’

DISCUSSION OF PROSLY LTS l . A2 IAL AT CORRECTIVE ACTICNS
A2 GRS DOLICATIOSS ’

THIS 15 ~NeT CoNSIPERED

M GCENERIC PROBLEM A5

OFE PROJECT GROVA y';r”éw

|
i
|
GC&2 -racH Is THE owsiy |
l
&l

PROVIPES CALCY AAaTIONS w:or ‘
DoENOT WoRR TC THE |
PROJECT PR2CFDURES

FOR CALCULATIONS.

8 acwme/:c. =
AL CTER CeoTECH
L b
- GEC TEcH RESFCHNSE O%.c" JEHEN |
|
|
|
|

S512

1505



a4

3EC

CATIGORY NO.__ 6

Mot~ uatd

i

=L PCWER CORPORATICN
PLANT FILL AND STRUCTURAL 3ACFILL
QA PROGRAM

SION__ /4L Nor PLACED BREQUATELY

srrzoe_ 8
AZZ_€-¢-77

fon e
QoF

PROGRAM REQUIREMINT

'
|
]
!
|

. meeiew —— - —
Hedfwaans ;‘;—'-w-;‘b‘:

)

NQAY Section I, No. 9, RE 1-B (6/30/77)
Para. 3.1; states that the Project Superin-
texdent is respensible for the Project Con-
structicn Teams adherence to the Qualicy
Assurazce Progran.

(2)
Fleld Proceduze FPG-3.000, Rev. 0, dated
10/5/77:

*Matrix PFS-l (duties ¢f superiztendests) |
includes - "Compliance with drawings and '
specifications" aad "overall quali:y of ‘
worikzansaip."

‘atrix PTE-1 (duties of f£ield cnainec:s)!
Periodic checking tc assure technical |
direction has beex clear emcugh so that
coustruction conforms to drawings and
specificacions."”

S 7220-C-210, Revs. 2-6, Para
3.7 anéd 7220-C-211, Revs. 0-3 Para 5.5
require cchesive scils to be compacted 20 °
85% of EZ¥P and cohesionless soils to be
compacted to 8C% zelapive demsicy. . .

wWrReNG ! /ném.r‘r':/n o Fuel ﬂa/(.«n..}, rA

Co "
C o K 32D wcre ﬂnzﬁ- ay SR dmA

0  Faw 8o $17L fov charonlow O
e(s) T 1 c . rrevs)

?SaR, Azendzext 3, Supplement (dated 3/13/69)
to Cames & Moore Report of Juzme 28, 1968,
page 16, states, inmpart, "Filling operations
should be perfcrmed under the continous
technical supervision cf a qualified soils
exgineer..."

@& (s)

- *ile=Structural Design Criteria, 7220-C-50
9, Seecz. 6.1.1, states, lapaz:, "F4l

v-2zations shall be perfcrmeé under :che

232l supervisicz cf a qualified soils

< "
R AT

T

/,

42,3

S31iT15C

Ceatrary te

LU

2rzogra= Reguirenent No:

'3Dr‘.ll samples taken subsequest %c the
iscovesy ¢f the Diesel Gezezator 3wl ding
Settlemext Problex iadicfgs,qgsesivo
and cchesicnless soils - place®
at dezsities less than those specified.
These areas are currently kaown te exist
wnéer the fcllowizg sctructures that ate
secting o= planc £iil.

*Diesel Gezeratcr Building
®Service Water Structure
*Diesel Fule Storage Tazks
®3orated Water Storage Tacnks
®Auxilary 3uilding ia the Railvay
Bay Area
*Toited ONe Zlectzical Pezetratiorn Rocm
*Tnit One and Two Valve Pics '

S

Be supervision azd tecshnical guidaas
provided by Bechtel ¢ié znct resul: iz ¢
acceptable compaction in all cases. /

7 S
: -/'PM"’ /"-1.,’

There vas uo qualified Soils Zogineer
assigmed to the Midlazd jobsite alte:

1974, Scil cpecations and testizg vas
dizected by supervisiczn, £ield engineering,
labor foremaz and Quality Ceaszol Zer
Becatel cperatiocns. Cazcaie cperations
wese dizected by theis supervisics azd
testing was requested by t2eir QC Exgizeer.
A 3ectzel subcomtracts eagineer <oorzdizated
Canczie's work. U. S. Testing pirforzed
all the tests fcr botk cperatiomns.

- NCTE ?
Tais Tequiremazt was 20t iacluded it the
izalezezsing srocedures ¢ specilicaticas
£or soils cperation. -
Note: Thaere have Deex 2¢ pesitiexn:s :
escablished iz the Sield that |
stecifically ideatily perscnzel
§ respensille scils suct as:

&
-

*Tield Scils Ezgiczeer
STia"A Qmdle Spmpwimtgniant




3ZCHTZL POWER CORPORATION 22TV

TLAT FILL AXD STRUCTURAL 3ACCTILL

CATEGORY X0. B QA PROGRAM DAtz é=6-79
SCRIZTICN  TFill Not Placed Adecuatelw PASE (s53
".
DISCUSSION OF PROBLIM LIMITS ' REVIDTAL AND CORRECTIVE ACTIONS

AND GZNERIC DOLICATICNS

a,2,3)

The specifications for backfill aad
tructural backfill are performacce
trpe specificaticas a~d the acceptance

of this fill was based on satissyizg
the acceptance test requirements. The

Fleld Supervison and Eangineering
tructured their directioa around this

ccacept and supplemented it by monitoring

¢f the ac:zual soils operacionm.

The soils test generally showed good
cecz=paction and this information was
vtilized by the field personsel in
deter=ining the amcunt of dicection
aecessary.

This area is not comnsidered genmeric

iz that solls cperations are uaique
because there nc physical attributes
available to supervision to zheck the
qualizr cf compactive effort other than
Oy test resul:ss. Zach life is sub-

sequenily covered by che folleowing 1if:.

“his is ualike other work such as
piping whece the resul:ss ¢f the work
ellcrts are viable such as alignment
at subassezbly clcsure peints.

Bechtel Project Management has stopped all

permanent £ill operations uzmcil a qualified
{ Soils Engineer is ct site to zoviter scils

operacions.




3ECETEL PCWIR CORPORATION aPmo 3

PLANT FILL A0 STRUCTURAL BACTILL

CATEGORY NO. ) QA SROGRAM DATE  4=6=79
DESCRIPTICH Fill Not Placed Properly 2 PACE oF
DISCUSSION OF PROZLEM LDMIT ' .- REMEIAL AND CORRECTIVE ACTICHS

AND GESZRIC DMPLICATIONS

(4=3)

The field was a0t aware of the Design ! Same as for 1, 2 azd 3
Criteria requirement. '

This ite= is 2ot considered generic as !
there ave no other sizilar requiresents |
ia the Design Standards. ther areas f
of ccastruccion do have specific -
engineers assigned such as for concrete,
resteel, piping, etc.

SPECIFICA IO CNANGE MNeT/nis
C2/= %00/ ADLS THE RTQUIRE MENIS
FCR S0/iLS Wwemm TT By PAPEARARMIEE

UNDER THE DIRETT7enN O~ A QuAL/
S0ILS FNCINEER

| SB121508



BECEIZL

CATEGORY ¥0.__ &

SCRIPTION  F/LL NoT~ PLACEDR ADEQUATELY

2CWEx

FLANT FILL AND S
QA PROGRAM

—-ee
PS8

COR2CZAZION

AT 8
CTURAL 3ACGTILL

DATZ__4-4,-76

"

AG OF

. . s - —
. QLM--.. s e e e

& (e)
Quality Control Inspection Flans or
Ilastruccions provide for Quality Control
susveillarce to assure the materials are
properly cocmpacted to the specified critecia.
These' instructions included the following:
*FI2 C~210-4
*TIP C-211-1

° -
QCIR C~1.02

&=7)

C 1.02 Rev 1, dated 4/k8/77 had the
.owizg callout for compacticn:
®ACT 2.3.5 = "Compaction shall be achieved
through the use of spproved compaction
equipment. All =aterials shall be
cexmpacted to the specified densities for
the indicated zone. The enmtire lif:
te consiscins."
*Zeferecce to Spec C-210, ?
aad 12.8.1
®Iaspecticn Code is §
*Sizilar Act for Spec C-211 (2.2.%5)

azs 12.7, 13.7

-=(2)
QCIXR ¢=1.C2, Rev 2 cated 8/2/77 only address

cozpaction under Act 2.4 "Testing" and states |

w -

"Vezily ¢! esting performance azd results
are iz accordance with ezgizmearing require-
sents.

a. Materials

b. Maiscure

¢. Gompactica

- -

inspection calicut is S(V)
Faleteace is made to the applicabl

paragraphs
- specs C-208, C-210 and C-211.

shall;

|

|
!

Contrary te Program Requirexzent Ne:

s

The inipect:on (surveillance) by Qualicsy

Coatrzel was not sufficiently iz depta
to idextify these areas nct meeting the
specified requirements.

-
ot

S0121509



BECHTEL POWIR CORPORATION Al R
PLANT FILL AD STRUCTURAL 3ACT L

CATZGCRY NO. Q

QA PROGRAM SATI_ 4-6-7P

C2I2TION LlhL NaZ e‘gca PrRLLEALY .’ PAGE (o3

DISCUSSICON OF PROSLM LIMITS
AND GRIZRIC DELICATIONS

¢,7%.8

SEF ATANHED Jor

NONE REQUIRED



Se-b 280

Bechtel F’cwcr Corpcraticn

interoffice Memmand;m

v« L. REchaszdson Fur N8

Response te WaC §50.54 Reguess, Sute

Tree. | Relutlng to the Diesel

cenerator Sulildiag, Midland e~ D, R. Johuson
7rto -

ojeect, Job No. 7220
‘ > SIPD Censizuctilen
Quality Csaisol

ee L Nuwgoa Al 425 Marke: St. v g=0343
f. A, Simanek 3end Fleer 810
W. L. Bazclay

In reply tefersace
2--. ﬂ-
e

Relorence: I0M, €. L. Richardsun to Digsribusicn, same sudiece,

dauted JZarch 25, 1579,

Waat [Sllows is Consiruction Quality Coazrol's bes: affucs astesmss =@
prepare replics o these quentlions whicsh you assigucd tu cthe PUGCE in
tlie zBsve refercaced ICM:
8 Vopzance 6, ltoms 4 5, 3nd 5 (wow WNOS. 6,7 -‘Nﬂl)
Ko There 1s no variznze w0 rhe Pechsel QA tupsus ceyeiremuncs
{or congtruction gquality cansral Sased upoa the Zolluwing

evigence:

e Seveitel consicy

iaspection over werx performed by Canonlie and imspecsien eves

work periormad Ly Jeahtel was cemplied with for the comsacted
she Midland jebsdie. Ia the cude 3¢

Sackllll epesazion
Canvnle, Lhey perfsrmed anc wers tatally zeéspumsible ’:: th

oW work, inspeciion, dozumensutisn and Guality assuroncs:
<% ancardance with thelr 3achccl agpseves QA manusl. Sechsel
s Liveadun QuallLy CorTol y'!.s~..»u SuSvaollidanis inspestion

over Canonie in Jg-cldnﬂvc with FIP Ce210 and 0C: $/C..:0. Aa

stated ifa fechiel 's constrzuctien qu&“'" CSNIZO. Trogram Jucusment

ST/VPSP G=€.1, the purpese o survedl.uace iu pesLian in go

detesmineg 12 an action Liay bean aecemplilisid er (f docusents hove

duln prepared in gceosdance with sclecced reguiTudents ol tha
CORITACT doucumentiy Survelllance inuspescion dues act ro tiac

ses or 311 of uny sua.uuc:;g~o. seliviniam are vunesved

fathose ef datemaining wvosplliause. Survedl!llssss InEtes
intended 0 provide o Cegrer 0f aducd sunlldense Shed s...:::
YOTR eSS sonLrach Jocuman: seguirenents.

% quality coulzel proszan of suzveillance



C. L. Fichurdson

f?l’.- 6’
-
-~

-‘e

1279

Tan Lhe case of snil compaccion parfer ed by Bachtel,
Censiruction Quality Concrol vas vaspanainle far
sushesticns in accordance with FID C=211 and 087 C=-1.24.
ducauso sall csompacsion i3 oA astivity vhere imsseczion
el the compicied work Lo verily qualizy L iagflescive,
UCT C=1.22 L3 designed o previde iu-proccess moniseriap

Sy suecveillance ro verify coxfovmance with the docuscuted
irstructions, i.e. Praject Engincering's speciiicacions.
This cype of Laspaction progrom 48 consistent with che
vequirement ia Critesica X of 10CHFR30, -Appendix B which
ssates in pare:

"1{ dinspection of processad maserial ar praducss
is imposslible or disadvantagecus, iudirect coutsal
by wounis ‘n; procﬂssiag setheds, equipsent an
personnal shall be previded.”

A brdef descriptlisn of the werk performed Ly Canenie ang
Scehizel as well as the suszveillance iaspecction
Fevformed Uy Conmstzucsison Qualizy Ceaszel follsws:

Canornie

-
~r

1973: Cancnie stazted £L11 epecations soulh ef ok

Q line on 10/29/73 for the south access ramp ans lay
dewn area for the turbize duilding. Work proceeses
chrougit L1/13/73 Lo elev. GL6 +, Coastructlen Qualisy
enerel susveillanze inmspecticn was provided by 73
Cel.1lli=&=33,

J876: Cuaaunle staried FLil eperatlions adiaraoms o2 ¢h
SOuUth access zawy 1111/76 and proccedud to easv. 823
Construction Qualisy Coatvol surveillanue inspoucion
Was provided by TIP's C-2.10=4=38 aud C=2..0=4-02.

b

1y &

1877: Caneonic steried £Lll opersticus as eluev. 5 3+ eon
6/42/77 for che dissal peonarazor

coupleled £111 t2 the botsem fousing elev. 5;5 -

cn
7/33/77. Cemsgiructloa Quality Contsol susvelllanss
inspeetlon wes provided Ly QCI ¥/C L.10-1, 2, 3, A; 3 428 6.

2) 3echiel

1275: Structural backflll (Plant Area Fill) scarsed ou
ST/ s .
/17775 in the asrea ssuth cf and adjiacan: 20 the € idac
witdl Urea ciev, S$8Y' =5 02 netrucilon Qualicy Controd
‘ .

-~
wnspagtlen wua prevides b

-
'-.,
e
w
v
-

»

L3

]

.

'

1

5
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G. L. Richaziéson
Apzil €, 1879

Page 3 .

1976:  Strustuzal backfill ytarted :'/9,70 for a 3 (oos
wise area ud‘;~"n: co she Q llue woll from clev. 606 ta
6L3 + Linc 1 chizough .2.. Congsruvtion Gualisy Censras

inspacticn was provided by FIP (=2, ll=i-ly.

1977: Sceuctural backfill Segaz 2/13/77. 2Zhe malavisy
cf work consisted of bLackfill sround she ai?ch“.-a;
wiles dl ~ha:gc piping, service water piping and
eicerrical conduis ancazement (poimazily na:; WaZK Walll
some =otorized mquizment usea [or emill xllver [ills in
D. G. area). The Bechtel wark was meclormed in the saz
tima reriod as work pesfosmed Oy Canonic So sring she
fill material to elev. 828 =

Docu=entary evidesnco that the Camscrussion (Quality Centssld

~-ug-u= for surveillance inspeecion aver Cuncniv's inple=
sentaticn of sheir QA progre= :uﬁni-::na is nrovided b
:‘. 2

the c.m eted FIP's, LR's, WCR's, Sechsul QA cudll ripesis

aad Canonie Lfuspectios cepores; all of wiaich ara an file atL

tie jobsite. .

Duu~- fary evidenze that the Comstzuction Quality Caontrol
o,-sm ‘c: Laspuction of £9i] co=pastion peslosizvd by Sachtel

-s similurly provided hy the completsd ¥ilM's, 1d's, va! s,

NCR's and Hechitel QA audit raporss; 8.l of wiieh aru os

f£ile ac cthe jobsite.

8 Siace these (v 70 vaziguce, the questlon of zunmesic appoicutics
{3 not zelevunt.

e, Thae rewediul getlon taken by rujcer Zagligesing da Tevising
the specification requiremants for nrceser curvaes, lifs
thickaess, deusily tosting, eSu., will be seilecicd 4o
changes ©0 the ingpecticon criseria sonzained iz che (CI's,

. Zxeops for changes in zhe imsnoastics ¢ritezia relesonced
ia the QCl's o zellea: Pretect EZugiaeeriny chanzes zo cthe
speciflcaciony, =0 otuer changes Ln the Conslrustion Gualisy
Coazrel program aze noedod fo: esrsastive asesica.

SP21513



BECH’:L POWZR CORPORATION
AT STRUCTURAL
QA PROGAAM

"l

Ve TilLl A

CATESORY XNC. ﬁ

AE’P-\ -

o aoled aah

8
4-6-7%

=a

s
- ——

TSCRIPTION Ll NOT PLALED ARREQUATELY PAGE oF
PROGRAY REQUIRDMENT l. QGEALITY 2EFICIRCY
%
' Coatrary tc Program Requirezext Ne:
7 There are no records available to indicate
e5) 7

Spec. 7220-C-211 Revs 0-5, Para 5.2.2 states
"The uzcompacted 1ift thickness of backfill
=aterizl shall be determined by field
petscunel after evaluation of the proposed
ce=pactioz equipment. Eowevar, in no case
shall the umcompacted 1if: thickness exceed
12 isches".

asoo)

FI? C-211-1, Revs. 0-2 address lifs thickness
in task No. 3.20 or 2.30 which references
spec C-211, Para 5.2.2 azd requires an
"inspect” (I) point to assure lifts do not
s~~ged that determined by the Field Enginee:r.
y Rev. 2 has the same callout in
tut with a suzveillance [S(V)] code.

Act

a0

-lo Cz
2.4

|
!

|

that the various types of compaction
equipnent used for struciuzal backfiill
vhere evaluated by Field Perscmnel and
exceptable lift thickness established for
each type of egquipmezt.

Qualicy Ceztrel sigmatures on Inspectioz
Plans and Recerds indicate lifss did
nob exceed the linits established by the

Field Engizeer after evaluztion of the
;roposcd equipzent evan though there are
80 records to veriiy the evaluations.

NOTE:
The stated 12 inmeh maximi= 1:ifs =hizkoess
was used as a limit oy Fisld Zerscnozel
and Iaspection Tersommel

5521514



BECHTEL POWER CORPCRATION 2TV y=!
PLANT FILL AND STRUCIURAL BACTLLL

caTzioay x0. 6 QA PROGRAM DATE £=4-79

WRI2TION AFILL NoT” & PLACED LLEQ VATELY PAGT or

DISCTSSICN OF PROBLEM LDCT REMZIDIAL AND CORRZICTIVE ACTICNS

AD GINEZRIC DDPLICATICNS

P B

(§) THIS ITEM i3 NeT & FEST PADS Wilk B8& RUN
CONSILERED GENERIC TO
OTHER AREAS AS THIS TO GuALIFY EQUIPMENT AND
TrPs oF FQuirmesn T . ESFABLIIH LIET THICRN ESS &5
GUALIFICR TIoN IS UNIQUE Bive COMISIVE ANE COMES/IENLESS
TO S0iLS OPERATIONS SOILS. TMIS OPER ATION Wik
AND THE FIELL TSS9 B& DIRECTSL BF BECHTEL
USED WHAT TNEY FELT CEL -TECH ANE Wi BF

IS AN RCCEPTAZLE AITER- COMPLETED BY
NARTE METHOD oF VER-
IFICATION oF THE
CaPrARILITY OF THE
EQUIPIMENTT EACH

CENERIC TrrPE OF EQU/r-
fMENT USED WAS EvAL-
UATED AlonE W ITH AIET |
FHICKN ESS FoR THIS E§UIA- |
MENT BF VERIFFP/NG B '
ACTUAL [NPLACE TESTING.

-

s:.')7"'~.
J R1r1%



- sk e w Wil wwase Wasae et B ——
PLAT FTILLL AD STRUCTURAL 3aCXFILL

CATICOY 2. é A PROGRAM CAZZ

DISCTSSICN OF PROZLEIM LTS

&D GERAIC D‘.:I.-CA'IZC\'

3-.\1.—‘ %4 e et B S ik ,p——c
- — S Weierm e e = - Awe - v
.

—— e

(9,/0)

SE& AT HED NONE REGUIRED

§3121516



TneTe is ne variance o tihie 3eciizal QA program raquiremens
ot censtrugticn qualisy sentzesl ased ypea the ‘o.L:s;:;
evidiexnce:

i) Evaluations ¢of mctavized compaction eguipment €4id seaur
82d are recorded i the folliowing memcrandas:

3uchanan %0 Jaifers of $/18/7
Dragicevie t¢ Chuzch of :0/5!73
Jaffers o Velezzane 2 11/16/73

The 2eterized equipment daescrided I cle atove correspondence
was usad 5y both Caacnie and Bechizel for comnraccion warsk.
Svaluation of hand held eguipmens was acsomplisiiad ez iaizial

e -
use tased upon satlisfcesery sumpacticn reposzss. ToTmzl
evaluaiicn repoTis ware mut required by spasificatisa nmer
providad by Field Engin cc:in;. -ne doccumented talaphons
ccaversaticon seswearn CGrete and Rixfzes 18/ .

i a

4182 28 neled a8 4t clearly Sas shaz Troless Ingineecing's
positicon was thut cguip=anl capacizsy is ot imaer:

the main objestive ¢f odtaining gacepsable sszpactisn tess
results is azchiaved.

- ;-a--" - ‘d

2) The cempleted Qualisty Coalvel Imspecticn Plans and Imspesticn
Recoris oa file a: che jodsite provide documentazy ovideas
that 122t chicknessas dii nec axceed thz 12 inmeh limis. No

chamges to the maximum 140t cthickness were masde »y Tield
Inginearing, and the imgpecticn recoTés ShOW Thas =he ssecifie
Catiecn rejuirenents war: =e:o.

ince there s nc vasziance, the questiez ¢f genesic appiization
is not zelevazs. '

Szna as {or IC above.

Same as fcr 1D adbove. 1f i is aew delieved -r ¢ Sovmal
documentation for repecting equipment evaluation is ngzessary,
this regquirement should be added te the P:c,u.. Engineesisg

specifization,

S$3:21517



BECETZL POWZR CORPORATICN

PLANT TILL AXD S

TAUCTURAL 3ACGTILL

CATEGORY NC. 7 QA PROGRAM

SCRIPTICN S0/ MOISTIRE Nor TESTED AT SPECIEIEDL TimiE

prenn &

DATE

£-4-75%

PAGZ

oF

ROCRAM REQUIREENT

- - -

SEALYTY -~——

- o—emap
-— -

(1)

Specificazion 7220-C-210, Rev 2-6, Para. 13.6
requires moisture control for plamt £ill to be
i2 accosdance with Para 12.6.

(2)

Pra 12.€ states izpart - "The water conteat
durizg compaction shall not be mcre than 2
fercent -~ age points below optimm moistuze
cezteat and shall cot be more than 2 percent-
age points above optizum meoisture content...."
It also states izpart "After placemezt of
locse zaterial on the £4i11, the mcisture con-

text skall be further adjusted as necessary
€0 bring such material within the moisture l
coztent limits requized for compaction.”

- @)
Cualicy Comtrol Izspection Plans or Iastrucs-
ons called for QC surveillazce to assuce
PToper moisture conmteat ané reference
speciiicaticn 7120-C-210 paragrapas 13.6 azdé
2.8, Tlhese documents include:

*TIP C-210=4

*QCIR C-102

*QCIR sc-1.10

A typical exazple c¢f this iaspection callout
is:
*QCIR C-1.02 Rev I cdated 8/2/77

ACT 2.3.3.3:
"Fackfill maverial shall be condisicnmed
S0 the required moisture conteat through
the use of approved procedures.

ACT 2.3.3.3 references spec 7220-C-210,

Para 13.6 and 12.6 and bas az inspection code
et S(V).

= (4)

Note:
Quality Assurance issued QAR SD=40Q on
7/22/77 to identify this preblea. Pra:ccz|
Engizeering's respcnse vas thac tescs
0 comtrel mesiture should be takez pricr
¢ co=pacsion.

Contracy to Progra=. Requirezent Ne:

1,2

Prior toc 1978 moisture comtest was comtroll-

ed by takex tests after cempacticm. No
test wvere takez oz the £ill prior to
compacticn to verify adherence o the

techaical requirements of specification

7220=C=210 Para. 12.6.
chare).

3-4

(See attached

-
- -

Quality Cozsrol surveillance éid zos
identily the lack cof tes

to verily

ocisture content even afsar issuasce

eZ QAR SD=4Q.

NOTE.

T™ERE NAS BESEN CONTINVED
CONFUSION AND CHANGING
INTERPETATIONS A3 TO THE
PROMPER TI/riNS OF Jgd il FURE

TESTT,

SD

2

:1518

\

!
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. BECHTEL POWESR CORPORATION AR. D 3
: PLANT FILL AXD STRUCTURAL BACKFILL
CASEGORY NC.__ 7 QA PROGRAM DATE  4=6-79

SCRIZTION Soll Moisture Not Tested at Scecified Time PAGE Cc?

DISCoSSION OF PROMLEM LDzt | : PEMEDIAL AT CCARETTIVE ACTIONS
AN GEIIRIC DOLICATIONS
This is 00t & gezaric problex since ‘ Follow SCN Ne. C=210-9001 cdated 3-25-79 and
scils is the only material ia which BEBC-2835 dated 4=4-75.

moisture is taken.

Pzior to 1978, Sect. 126 of Spec. C-210
was interpreted by the £ield as follows:
"During compaction" was interpreted as |
the eatire process of placing, compacting,
azd testing f£il11. The moisture content
was takez during the densicy test which
was takez izmediately 22ter compaction.
Therelcre, by field izmcerpretaticn, the
mecisture content was takez after
cexmpaction, the £ill was act tested in
its loose state. Axy reconditioning was
therefore dome after testing.

Note: The mecthod stated above is
basically the saze as SCN No. C-210-9001
presently requires.

§5° 21519



RECETEL POWEL
PLANT FILL AD STRUCTURAL 3ACIL
Qa PROGRAY
- vl

-~ . e
GRS SFWNE N Z

DISCRIPTIC S0/l MOLSTURY NOT TEITED AT IASE/EIED TImel 2452 0

CORPORATICH

DaSCUSSION OF ZRCELD LDITS
am GEIIIC DELICATIONS

29
SEC ATTRCHED oM, poge S

NONE RETLIIRED




%, Vazisace 7, izcns & ang 8 (Aew Jcn-/‘/)

b

P

<.

2.

w=aliazdson
é, 1979

- . .

Thare 148 no varianse %o tha Jacksal O pregram reguirenants
for somstructicon quality suntrel bused upes the foilewisng
avidence:

1
-

L

\
/

e

Conzsrucsion Quaasty Centzai cthroush thefs susvei.lance
of U, 8, Tasning did in fact tdentlify the Yack af mefssute
sasting. As illus:izated 43 the followiag iissad decumanta,
iy 1is gpnarent that net ealy COC, but Conscrustisn, Pretect
Inginaaring and Qa wera all awvara of the Jack of casting:

USR=35 of 2/4/74

will=324 of $/8/73

NCR=42L of §/i6/7¢

QR S04 a8 7/233/77

Mano llewpen €0 Casilebersy of 8/.3/77

Mamo Cagticaersy to Nappen te $/30/77

Trlecon Hsek so Res ¢f iS/10/77

Tulesus Eous to Res of 10/13/77

NCR-100% af 15/28/77

Mcme Nawgen te Casslabdarey of 11/18/77

Meme Casslabarey to Newgen of L3/l&/M)

Memo Nawnen to Nlghardsea 9f 12/24:77

Talecon TVean/Oshosn to Nag of &/7/78

Following the iLssusnce of QAR 22-48, U, 8, Tesuing é.d
serform Qeisiurd 238 In Sthe Derrow avea asd thcw
sALnzALngd arn Laforvmal maelsture leop for shir sesivi:
szarsing &/1/77. -

.-
¥
.

A veviev 3f chia log by C2CO « QA in Jamussy 1578 rovealed

sume incensifsaney in vepereing dises and noisture sonsenss.
As & rasule, Seehtal QC wdded o fomzal veview of tha VU, 8.
Tusting Log to tho current inspeczion plam (37 2«1.02 on

/13778 = and this Lo is new LeLng Telgines i s 00 vauls.

Saze as 132,

No rvemedial grzicn ix newded.

No corsective astion is namied.

SB'21Z21



BECHIEL POWER CORPORATION

FPLANT FILL AND STRUCTURAL BAGKFTLL

CATEGORY NO._ @

QA PROGRAM

DATE_&~4- 09

AaPER_Q&

~e - - . /
SCRIPTION_ARANELY OEEIC/INGIET IN SOl TIST RIeTY  PAGT_____OF

FROGRAM REQUIRDMENT

— e - e

" QRALITY DEFICIENCY

(1)
Spec 7220-~C-208, Rev. 15, Dated 2-5-79
(previous rev. same) Para. 9.0 describes tests
for soils. These tes:ts include:
*ASTM-D=-1557 - Compaction
*ASTM=D=2049% - Relative Deasity |
*ASTV-D-1556, Field Densicy

(2)
ST/PS? G=-1.l, Rev. 3, 9=13-78 para 3.5.9 sutci
"Cosita Comscruction Qualicy Comsrol responsi-
silicies for the Midland project are as
Sollovs: !
5) Provide techzical direction over cm-site’
material testing laboratories and
acndestructive exazisation . |
subcontracsors."”

1ity Control Ilaspection Plans and Ianstruc~
ticns provided for tes:t (T) of surveillance
scizts (8) Zor testing and review (R) points
Zor test Tesults as izdicated below: |

?laz Ne. Test Review
Fi2=C=210=4 s R
FiP=C-211-1 4 R Y
QCI=C-1.02 TozS or S(v) R
QCI-5C-1.10 s R

]
The T & § Poiats for testing reference the

applicable paragraphs of each specification
for types of tests.

(4)
QC: C'l.cz. Rav. 2. “g.‘ ./:,77 &Cr ’01
states: i
"Reviev and sign ladoratory test reperts
silvring:
4. Froper test zathod
b. Proper test freguency ,
¢. Tachnical Adequacy [

1.1 laspecstion Code 45 az "1" and ‘
.eferences are zade to: !

Parza
8.0 |

L .- “n ‘ .~ '
’

- .- - Ry mm -y |

Srec

L
-‘29

Contrary to !éog:ta Requiremeat Neo:

(L)

A review of soils test conducted by
Geo=-tech indicates there are errors and

| inconsistencies iz soze of the tests

performed by US Testizng. The attached
report (to be attached later) sumsmarizes
these problems.

(2,3,4)
Techaical direction, surveillance and

test report rTeviews by Quality Comtrol
failed to identify these problems.

(4)
Para 5.6 of Spec 7220=C-21l, Rev. § is
oot reference iz QCI C-1.02, Rav. 2.

This 4{s che appropriate paragrazh o
estadlish prever tes: fraqueacy.

§5\215S2



3ECETEL POWEA CORPCRAIION

APPERIX_A

PLANT FILL AND STRUCTURAL 3ACTILL

CATESRY ¥O. 2 QA PROGRAM DATI__&rg-29
2
SSCRIPTION_BOSr/ALe” QEEICIENGIET N D06 TMTT RETLLIY | AT OF

PROGRAY RIQQUIRIMENT

QUALITY DEFICIERY

)
— - ww—— -

3)
mpee 7220=C-208, Revs 2-135, Table 9-1
15tablishes test frequancies for soils as
‘ollows:
‘Fleld density, moisture comtent -~
o2e per every 300 cubic yasds of f411
*Compaction, graiasize, specific gravisy -
one per every 10,000 cubic yazds of 2411,

6)

ipec 72o20=C=21l, Ravs O=5, Pazs S5.6.2

istablishes tast frequencie to ba a4 in sectien

‘.0 cf spec 7220=C-008 except frequency for
4.l density will be as fo. lows:
*Lazge area =~ 1/500 e.r.
nsined avea - varies 2308 1/17 c.y. to
J3100 c.y. as detarmined by tha FTileld
Exgipeer.

Contrary te¢ P:-.pc' Requirezent Ne:

(4,5,6) |
There are no records to validate the QC
signoffs oo QCIR's/TIP's te varily proper
test frequencies vere zaintaised for fill
asd structural backfill for sach period
covered by each iadividual QCIR or
laspection Plans.

(6)

Soil Tests vere cormally called for
by the laber foremaa. It appeaass that
the Fileld Engineer vas not deter=iaing
the test frequesncy for cozfized areas.

SC121523



BECHTEL POWER CORPORATION AP B
PLANT FILL AND STRUCTURAL BACKFILL SR T I
CAZEGORY NO. E QA PROGRANM DATE  b=6=79

JESCRIPTION  DPossible Deficiencies iz Soil Test Results PAGE or

- -t

DISCTSSION OF MORDY LDQTS REEDIAL AQ CORRECTIVE ACTISN

AD GZIIRIC DIPLICATIONS

|
!
|
Talative to progran requirement 6: l

Prior to starting compaction ia an arsa, | Bechtel Prolect Mazagement has stopped all
the Field Engiseer would determine the | permameat fill operatiocns until & qualified
test ‘requency required aad iastruct the | Soils Eagineer is oz site to memitor scils
laber foreman. This review and the . operatiocns.

ensuing imstructions were not documented.

This particular deficiency is not
considered to Save geseric implications ‘
since iz other areas of coamstruction |
which require testing, the specifications
are more specific with regard to tasting |
frequency.

g3 21524



DLl aios &Vivman
STRUCTURL BACKOLLL
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PROGRAN
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2IsCUssSIo OF PROZLEE LIALIS

- -
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Al AN TAmeTS 2

‘-—-A\'s
Vismrmw e = - OGvewws

- TV (54

L — e —

TEis sHm scenSihes snconsishoncrir

m He gperatons ,cer:é‘fmc-e/a’y Ae
st foborartry ~.dconfocibr and/
& emmobrad 6 o ,aa.nrr'o/r; senerre |
» a/’%f /&rﬂfv; ,aer)émc_o//y 2%’:
rlcan thocr. ZPjs natemsidired
seneme 7 ér,{ﬂu-;nne_/é,
o s mbiake! & recertmesibrs
end cwdiH cr Ao : |

AN INOEPTH REVIEW 0F TES VG
AND TEST RESVLTS 13 BE/mé
combueTED By EFCHTEL wITH THEIR
LED-TI=eN GROUP AEADING TH&E
INVESTIEATION, THIS INVESTICRI?ON
Wil /NCL vee,

o BORINGS TREEN 1N AREAR (LACED

THROVG ovr ConsI RV e]/o%

TESr PITS
o ARB TESTS Ow SAMPLES FROM
BoR/NES AND T&ST FPITS
COMmPrreR ANALYISIS CF FAST
TEST RESULTS
QUERLAY LLelS o= A/

JES T
THIS WILh B& COMPLETED B2V

(AN INDEPTH GA ANL ENGCINEETRM

| AUDIT ¢F US. TESTING OPERATICN.

 COVERIN(

]

TESTING ANO 1A PLEF -

ENTATION OF THEIA QA FRICES
WHeE BE ConNBULIED N 4A7&E

APRIL OR EARLY FMAy . THIS AVE
WILL UTILl 28 GCENERIL ELEMENT
RESVLTING FROM THE JNVEST
IGATION



POTENTIAL ERRORS LN TEST RESTLIS
(PRELIMINARY)
(REPORT TO BE ATTACEED LATIR)

Described below are potential problems aad errors :cl;:ing to tes:ts
performed by U.S. Testing Company.

*As indicated in the chart below certaiz laboratory standard
compacticn test were used mazny tizes mote than would be expected
considering that lab standards should be develcped approximately
once for every 20 field tests - many test results were over 1052 -
zany tests plot outside the appropriate zero air voids cusve.

Seil Times < over [Eighest =2
Classification Refer- 1052 Valve Cutside
Standard enced b4 Zero Air-Veoids
RD=-61 574 15 137 ~
RD=24 196 8 131 -
ED=-55 491 1 § 142 -
aMP-270 210 4 - 30

B P-271 135 2 - " 30
BMP-269 217 1 - 12
MP-277 148 bh | - 49
P-278 - 81 22 - 31

ti2e span over wihich standards were used have been founé 2o be as
long as 24 months.

*Recesting of failisg tests may have inprope:ly used dilfereat standavzds
with lover maximum demsities and resulted in passing tests., ZIZxample:
Test MD-858 o3iginally failed at 663 compaction usizg lab stasdazd
=49 (WPZ9¥ this tesr was cleared at 110% compacsticn usizg Lab
Standard RD=41l (10675}

*Certain ervors iz actual calculations have beexn discovered (dezails
aot available).

*There is some evideace that "proctor" curves that do mot represeat

the materials =ay have beea selected iz erzor by U.S. Testizg seciziciazs.
Reference to:

‘administration Building footing settlezeat
*Report of test iz respomse o Becitel NCR 55.

SB1Z1555



BECETEL POWER CORPCRATION APPEDIX i
\ PLANT FILL AND STRUCTURAL ZACKFILL
CATEGORY No.__ 9 QA PROGRAM DATE _ 4-4.29
ISCRIPTICN_L Atk 0F SURCONTRACIZR Soi TEST PRICEDULET PiGE oF
PROGRAM REQUIRDMENT QUALITY DEFICIDNCY

@)

|

»Spcc. ication 7220-C-208, Revs 2-15, Table §-1 |

Tequency of test procedures" establishes che
.cl-oviaz test frequencies:
*Field Density 3
Moisture Con.cncl/soo - |
*Compaction - 1/10,000 YDS3 .

(2)Specification 7220-G-22, Rev. 1, Dated
6/22/73 is an attachment :o Spec 7220=C=208 anc

srovides for U.S. Testing's QA Program.
faza 3.1 (3) requires this program to provide
iastrucctions, procedures and drawings. '

/1‘
11

- I'|/
B

Rev. 0 Seect. 4.1, states impart
~Te a purchase order is awarded, EZngineer~'
‘2§ is respousible for de:e::::inz if the
Supplier's Quality Assurance Program is
:apadble of meeting the specified requirements.
..3‘-ee:i:; =ay cdelegate this fuaction....
..:-ncc..ns is still ultimately 'tspons.n;e
or dc:nraiaiaz the acccp.an.li“v of the

juppliec's QA Program..."
&)
=22 6.11, Rev. 0, Part II, Sect. 2.1, states,

e

-2pazt, "Upez receipt of the Supplies's -
'Toposed quality assurance prograzm aocunnn-(s).
‘he cognizant engineer may eicher evaluate
‘Se submitted program or forward it to the
'SP Zor zeview...."

|

|
|
.
i
!
i
|

|

| Contrary to Program Requirezent No

I,2 U.S. Testiag's approved QA Progra= |
Rev. , dated does not provide
proceiures or iastructions for testizg
of soils in the following aceas:

*Developing and updatiag the fazily
of "proctor" curves.

*Visual selection of the propes
"proctor" cusve.

‘Developizg additional proctcr cusves
for changing =aterials occurizg
between zer=al .-eqnen:v cusves.

*Alternace methods of cdetermizing cthe
proper laboratery maxioum density
vhere visual comparison is not acequate.

é!ll:l!
Project .as‘.:u:‘.:g“

-eviews of T.S. Testing QA Manual failec
to identify this lack of procecduces.

SB121527




BECETZL POWEIX CORPORAIION b
PLANT FILL AXD STRUCTTRAL 3ACGTTLL

caTEcory xo. QA PROGRAM Damz  4==79
ISCRIPTICN  Llack of Subcomtractor Soil Test Proceduses 2462 crF

S3SCUSSICH 0F zRo2La LT

- -t - — ———- { O ALS-E P Sy e

A0 GINZRIC DOLICATIONS

RBRDZAL A&D CORRECTIVE ACTICHS

Fazilycf curves and selection of proctor
curves will no longer be a2 problex as each
£ield density test will be accompanied by a
separate lab standard cempaction test which
will provide a dizect ccmpatison. 7This has
been directed bty a letter to U § Testizg.

The only other test subcontractor oz
site is the MDE subcoatractor who perform
all tests to the ASME and SNT codes.
Audits by CPCo, Bechtel and ASME have
not identified any significant deficienc-
ies in this area.

An indepth audit of the test lab subcomtracter
operations will be periormed ty 3echtel by
early May. This audit will iaclude vezxificac.
that necessary procesures exist.

e T S e S st It

SB121528



BECEIZL 2CWEP COR2CRATION

AD STROCTUZAL 3AGT IS

\— -y
?:.lll.\s S

CATIGORY XO._/Q

PAiGE
SCRITIICS Qu e GANA TN TR ET6 00 wilk JETTLEMeNT  PAGT_

QA PROGRAM DATI__ &/=g-79
o7

FROGRAM REQUIRDENT

QUALITY DEFICIENCY

(1)
DP 4.46, Rev. 3, Secti
"The Disciplize
ible,
Gzoup
other
Saelr

Group Supervisor is respons-
tut zay delegate authority to the
Leader, for: ...e. Coordination wizh
cisciplines azd departments, including
design interfaces...."

(2)

Coordizaticn of project desiga drawizngs E-302
aad C-1001, Rev. 6 and C-1002, Rev. 6 re-
sulted ia a2 1 i3, separazion g3 between the
cuct banks and 262 foundaticms =5 allow for

~d 82 ‘
Gasserantial settlexent.

-
isn 5.1, states, igpare,

Zl
l
|

|

Coaszasy to Prograz "Requisezent Yo
(1-2)
The coordization done failed to identisy
a second electrical dwg. E-42, She 33,
Rev. 4 which showed that zhe duct
banks were stepped (i.e, had enlarzed
cress-sacticnal area) delow the cpenings
provided in the foctings.

dhn;nodfenc/ .
Four vertical ducet b%ﬁi"“’“ conssoucted
in the field,withous SISl oy clearance
and restricted the sestlemez: of tae
iesel Geczerator 3Building.

SB612152
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DT AV Do

PLANT TIiL AD

CATEGORY wC.___// QA
7V,

3ZCETIL 20WzER

-

=19
ol
QG

CORPORATICON AETE A4
CTURAL 3AGEILL .
M Doz b=6= 79
| ol - Yergst or

-~ - . - - A - — -
PROCRAY ZEQCIRDENT

Mr Ly WA e e - — -
o ———. o — -

(1)

ANSI N45.2-1877, Seczion 17 = "Corrective
Accion" states, izcart, "Measures shall de
mscablished azd ¢écumented tc assure thac
soadizicns adverse :o quality, such as
failures, =alfunccions, deficiexcies,

deviaticus, defective materials and equipzext,

asé somsonformances, ave pro=pily idemtilied
2ané corrected as soct as practicable.:

| — c———

Censsasy to

/e

Pregram Rejuiserext ..ot

Becazel NCR No. 1004 was issuecd ¢3
10-26-77 and iiemcified failizg sompacsi:
tasts that were takea iz 1576 azc s=ot
pravisusly ideasilied.

Oz 1/13/78 Pzojec: Ezgizeeriag issued
I0M 3E3C-2045 zequestizg =he 2ielé to
take test borings to 8id iz evalualiz

cthe condicions identified iz tae NCR.
Thesa aveas izcluded matesial uxder th

Diesel Gemerater 3uiliin;. 7Ae éeTngs
had net deen done wihen Fhe. whusue
veremen o i Biese/ Gen. Q/s
wene At noted en 7-22-26.




BECETZL POWER CORPORAIION ATECE_3
PLANT FILL AND STRUCTURAL BACKFILL

CAZIGORY NC.___11 QA PROGRAM DATZ _ 4=6-73
SQRITICH Corzective Action Not Tizely PASE orF
2ISCUSSICN OF PROILEM LDMIT | . REVEDIAL &0 CORRZICTIVE ACTICON

AND GZZRIC DMPLICATIONS

Tinely ideatificaticn of noaconformances is
the subject ¢f C2Cc Quality Finding, QF-199.

Each open CPCo aad Bechcel NCR, QAR,

Audit Finding will be reviewed to idex :

the need for additiomal action for t‘“c.y
closeout. This review will be dcne bV

. I£ the results of thi
review indicate 2 need for further correctiv
actions such as programatic chazges,
appropriate actios will be taken by

Due to the level of the backfill, to take the
Sorizgs requested by Project Ingineering
would have required backfilling or a Tamp
and subs.quon: re-excavaticn to resuxme
comscruction. This was not practicable and
th ‘is.d requested that the boriags be

-

delaved until the areas weras completed.

SB121336



3ECETZL POWER CORPCRATION
PLANT FILL AT STRUCTURAL BACKFILL

CRIFTICY

QA PROGRAM DATE 4-6-79
2ACE oF

GEALISY DEFICIEXT

(1)

SF/PS?P G=-3.2, Rev. 4, Job 7220, Para. 5.2.1
states - "NCRs which show evidence that
Censczruction Quality Control committed an

ezTo7T in the imzplementation of the QC Program|

shall be transmitted by the PFQCE to the
respensible Lead Disciplize Quality Cencsrol

Sz2gineer for acticn to prevent recurrence of
the ecTor.

(2)

Quality Assurance Department Procedure No.
C-101, Rev. 1, Paza. 1.0 states iz part:
"This procedure provides a zechazism for
idensifying quality trends, and izitiating
coTrective action to prevent recurrence....”

Contrary to Prograz Requirement No:

T

/,2 From 1974 oz, there have beea numercus

sonconformances iz the area of soils
operations writzen that ideasily:
*Failure to pecforz inspections on
stzuctural backfill,
*Molistuze content ous of spec aaé sot
identified and correcced.
*Compaction tests not calculated corzrectl:
*Lifc thickness exceeded.
‘Gradation requirsezezts zot zes.
*‘Compaction tests failed but not
identified and corrvec:ted.

These NCRs include but are sot li=ited to:
QF=29; QF=52; Q7F=68; NC2 42%; QF-120;
QF=130; QF=147; QF=172; QF=174; QF=153%;
QF=203; Audic Findiags 7-77-21 aad
F=77=32; NCR 686; NCR €98; NCR 1005.

to the Bechtel QC and CA Progran recuire-
Sents do ot appear =0 nave beex ellacctive
in preventing repetative problexs iz the
area of soils.

The Corrective Acticns takexz iz response



BECATZL PCWER CORPORAZION A2TEXD N
FLANT FILL AD STRUCTURAL 3ACKFILL
CAZZGORY ¥O._ /2% QA PROGRAM ATE 4-6-79%

JESQRIPTION PAGE or

DiSCTSSION OF PROELEM LDMITS
AT STETIC DOLICATICNS

TSI LT j A e e — -
.L.-.:.d—' S »-.%3:...- - A-.-\-)'s

—— e g

om

CP20 AND BITNTWL BOTN ZMpilsaenr AN INDEPTH REvIiEW @éF T
TREND PROSARAME T ASSIST I BEenTEL TREND PRLERAM W/l
BE UNDOERTAREN Br RBEHNTEL
GA MANAGEMENNS TO ASSURE
THERE &= ARE N0 OTHER
SIMULAR AREAS THAT HAVE
BEEN OVERLOCKED /N PAST FEV/L
THIS Witk 8& COMAPLETED B

TG DETERMimTION CF INERE !
ADoiTIoN ConmR ¥FCTIvE ACIIoNnS MAY
88 NE€rFoao o PREFCLYPG
RELPETIIVoNw O PREPEISTIVE
PRIBLEMS, THE REPET rive !

PROBLEMS W./TIH SCiLs omERATIONS
WERE /NCLVRED /N THIS RPRIGRAM

Bur T™E INDEVIO #wA LS RFES-
PONSIBLE FOL REVIE ¥ o~F
THE TRENP f@l&k AmM QurpPUTS

AARILED TO ZOENTIFF THe

NETD FOR CIRAGECTIvE ALrIoNS |
IN AP ITVeN TO THOSE

ALREADY TAKREX,

\ LR THE RESULrs 4 THIS REVIE
| INOECATE A NEEO For ApoiTse
| Al CORR EmTIvE ACITONS THESE
s Wit BE TArRGEN TN Fobitowrse
| AS ReQuimes Rr THE &X/STING
i PROGR AM,

AN INDEPTXN TRAINING SESS/ons

WILL B& GIVEN TC ALl M2 iAND
QA ENGINEERS (BECHTR) BY B&emi
BA STARFE QoVERING TWE SETLE
MENT SRCBLEM AND METHOD]
TV LPENTI Ay SimuieAR CowNe /T
IN TrHE Furvre  THIS W/ L&

BE COLMPLETED BY e,

s ITEM CoviD B ¥
GCENERIC T2 COIHER AREAS

WNERE REPETATIVE NeN=
Con FORMANCES MWAVE JCLVARRED

|
i
|
|
|

|
i
|
l
|
|
|
f
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SECETEL P0WZR COZPCRATION APPEDIX_. R
PLANT FI MD STRUCTURAL BACKTILI
. A.QA PROGRAM ¥ DATE 4+~=4-77

CATZGORY ¥0._ /3

'SCRIPTION _ _AUDITS LACKED SUEFICISNT DEPTH PAGE oF

PROCEAM REQUIRDENT

i

f

QCALITY DEFICIEXY

(1)

NQAM Section VI, No 1, Rev 4=3 Para. 1.0 staces: |

ia pact
"This policy establishes a system for the

|

i

l

conduct of quality audits to verify implemen~ '

tation aad assess the effectivecess of the
Quality Assuraace Program...."

Coatrary to Progran Requi:ezeant No:

/* The Bechtel Quality Assurance Audit azd
Mopitor Progra= as writtenm and izplemente
for Job 7220 fJaled to identify cerzain
problems relating to soils and the Diesel
Gecerator Building Settlemeat Problem.
These problems include:

*PSAR requirements not reflected in

spe.ifications

*Eogineer calcrlation errors

*Conflicts iz specificatiom 7220=C-210

‘Required compaction not chbtained

*Testing errors

*Lack of testizg procedures

*Inadequate inspectiocn

*Conflicts iz the FSiR.

This lack of identificacicn of problens
by the audit program resulted iz a
conclusion that Scils Operations were

adequately coatrclied.

§3'21539



BECET.L POWER CORPORATION A2PLNDIX 3
PLAST PLLL A0 STRUCITRAL ZACKTILL ‘
CATZGORY NO._ 13 QA PROGRAM DATE 4-6=-7%
"ESCTIPTION _Audizs lacked Sufficie: Deoch 2a52 OF
DISCUSSION OF PROBLDM LMIT ' REIDIAL A&D CORRECTIVE ACTaon
AXD GZNEIRIC DOPLICATIONS I
This item is comnsidered to have possible An sh traisiag sessicn will be gives

generic implications in other areas even
though it is recognized that a audi:
prograa onlyf;nplu completed work.

to all Bechtel QA Auditors assigned to

the Midland job which will cover the settleme:x
proble= and methods to identify similar
coaditions ia the future. This will be
completed by ’

SOLT25:20
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22AFT
REVIEW OF U.S. TESTING COMPANY

FIELD AND LABORATORY CONSTRUCTION
TEST DATA ON SOILS USED AS FILL

This in=depth review was made as a result of settlement of the diesel
generator building in excess of that predicted. Soil camples indicated
soil conditions not compatible with good quality fill. All fill was
judged as it was being placed by the results of the field tests

performed by U.S. Testing Company.

The review showed a large uumber of discrepancies as outlinad in the
f£ollowing paragraphs. Review comments are based on the technical
specifications and subecontract documents agreed to by U.S. Testing
Company. Prudent solls engineering and soils testing judgement was
assumed based on personnel resumes and previous documented work

experience of U.,S5. Testing Company.

11. Qveruse of laboratory test compaction curves. Table 9-1 of
Specification 7220-C~208, page 148, indicates one field density

and moisture content test be taken per every 500 cubic yards of
f1ll placed. It also indicates one cmmpaction, grain size, and
specific gravity per every 10,000 cubic yards of saterial.

This gives a racio of 20 fleld density tests to 1 lab compaction
test. This requirement was not followed by U.S. Testing Company.

Records show that some laboratory compaction curves were used
SB 11303
several hundred times over a period exceeding two years. -
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—
though no time roquxuuamo of lab :uu@ specified,

pruodent knowledge of so'ls testing and variability of soils

from large borrow sources would preclude such extended use.

differen n s ra
4 ng field test. A field test that fails to meet standards
dictated by the selected laboratory test data must normally be
cleared by another field test in the same area on the same type
of soil compaced to the same laboratory data. In some cases,
laboratory data were used to clear failing tests that were

classified failed by different daca.

T ot above zer v ne on ¢

data plots. For a given soil at a given specific gravity, it is
impossible for a test result (defined by moisture content and
density) to plot above the zero air voids curve. There are numerous
cases when this supposedly happened. I[f some of these points are
translated into a specific gravity (assuming slightly less than

100% saturation) impossibly hijgh values result indicating

someching is wréng with the dacta.

4. Some points indicats extremely high compaction effort. Spetificacions
call for a field compactive effort of 20,000 fe~lbs. Laboratory

test curves must be related to the same effort for use in

compaeing with field tests. According to plots of field data

SB 18305




pédncs, other field compactive effort ranged from less than
10,000 fet=1lbs to over 60,000 ft~lbs of effort or field test
data is wrong in many cases. It is noted that 100% of modified
Proctor (ASTM D 1557) which' is extremely difficult to o'tain is
rated at 56,000 ft~lbs of effort. Therefore, it is highly
doubtful that 60,000 ft~lbs of effort was actually obtained.
For comparative purposes, it ¢as determined bv testing (performed
by Bechtal on a rcprowqﬂjletvc site soil sample) that 100% of
specified effort (20,000 ft=~lbs) Lis approximately equal to

94% of the maximum density as determined by AST™ D 1557

(56,000 ft=lbs effdet).

5. Calculatton Wrrors on field data sheets. Aritimetic errors

are noted on some field data sheets that were not corrected.
There is a signature at the bottom of the data sheets indicating

that the data and caleulations had been checkaed.

6. Repeated use of questionable laboratory test data. Some

laboratory compaction test data were used repeatedly evesm though

the fleld tests compared to them failled repeatedly. In one case,
the first 15 field tests compared with the same lad test failed.

Prudent soll mechanics knowledge would call suspiaion to this.

7. Retests foo far from original tests. 1In some cases, retests to

clear a falled test ware not taken in the same area. Either

SB 18307



test location coordinates were incorrectly listed on some data
sheets or some retests were over 20 feet from the falled test
location. There is also a prouu} error in recording dates for
testing or retesting since one retest was dated J weeks prior

to the time the original test failed.

§. Limics of accuracy for laboratory daca. Specified compactive

effort was 20,000 ft~lbs. This establishes a compaction curve
relating moisture and density for a spectfic soil. Moddture

vas specifiad for field placed fill to be within +2% of optémum
moisture as determined by this effort. Density was specified to
be greatee than 95360f the maximum density as determined by this
effort, Prudent soils knowledge also indicates values over

about 5% greater than this effort should be suspect. Once
compactive effort becomes significantly higher than 20,000 ft~lbs
or ‘ndicated density greater than about LO05% of =s.imum, the labe
laboratory test data may no longer be acceptable for comparison
with field data. As compaction affort is increased, maxioum
density is i(ncreased and optiuum moisture content decreases. The
shape of the compaction curve changes ##th a corresponding change
in range of accertable moisture content relative to optiaum. A
+2% numerical value of moisture content acceptable at the specified
compactive affort would be too wet at a higher effort and at very
high densities may show 'uumnnz location to the right of the
air voids curve, The basic error described here was apparently

overlooked by U.S5, Testing Company. Plots of seleeted laboratory

SB 15309




compaction test data with assigned field test results are given
at the end of the text. A window of acceptability is shown
for each laboratory test. The above discussion becomes

readily apparentc.
1v'."'¢’
ey

7
9. Accuracy of test equipment. Calibration data for the

Nuclear Bensity device indicater a range of accuracy of +4i.
Such a large variation should be verified as it could have

impact on test results that were marginally icceptable.

10. Relative density versus Proctor type compaction curve. Cases

were noted where material classified on the data sheet as zone )
(sand) was compared to the n«tor;n test and other cases
where clay soils were compared to edlative density tasts. An
error exists either in listing the wroag type soilgon the data
sheet or in comparing field test results to the wrong laboratoyy

test data.

In summary, referring to the attached data plots, only about 2351 of
the fleld testpresults fall in the zone strictly defined » the
specifications and prudent knowledge of soil mechanics. About 40% of
the data falls in a zone considered possible for the given soil as
defined by an obtainable compactive affort of LOOX of ASTM D 1337,
Based on the shotgun scatter offddasdshown on the plots, even the laws
of probability indicate thtuinuch data wedld fall into the acceptable
vindow,

———
e SB 15911
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Since no reliable conclusions can be drawn to clearly define good
data from bad data, all points are suspect and, therefore, all of
the thousands of data points determined by U.S. Testing should be
discarded as totally aonreliable.

SB 17013
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Jos 7220~101

MIDLAND #UCLEAR PLANT

SPECIFICATION & SUBCONTRACT REQUIREMENTS

AND

ENGINEERL (G PRUDENCE

T™is 18 a comparison of what the documents call for in black and white

as compared to good prudent soils engineering. Docuaents referred to

are listed below:

Lo

Specification 7220~C~208

Specification 7220-C~210

Subcontrace 7220~C~208

Specification 7220~C-211
Specification 7220=~C~ 22

—_ T T

~frudent Praceice

Subcontract 7220~C~208

No. 24, page 7 of 15, states l.
that the Subcontractor shall

be responsible for his work

and for auy damages caused

by him.

No. 15, page 8 of 15, 1.
states that during perfomance

of work or final inspection

or during the warranty .

period, Subcontractor shall

correct any defects Raused

by him.

No axplanation required.

No axplanation raquired.
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MIDLAND NUC'EAR PLANT

Jos 7220~101
SPECIFICATION & SUBCONTRACT REQUIREMENTS
AND
ENCTNLERING PRUDENCE

This is a comparison of wvhat the documents call for im black and white
as copvared to good prudent soils engineering. Documents refarred to
are listed below:

Specification 7220~C~208

Spacification 7110-@-3“.

Subcontract  7220~C~-208

Specification 7220~C~211

Specification 7220~C~ 22

—— R0 frudent Practice
Subcontraetr 7220-C~208

Lo Moo 24, page 7 of 13, states 1e No explanation required.
that the Subcontractor mx\x
be responsible for his work
and for any damages caused
by him.
2. No. 25, page 8 of 15,
states that during parformance 2. No explanation required,
of work or final inspectisn
or during the warraaty '
period, Subsontractor shall
correct any defouts caused
by N,



——0 A

3

4

Subcontract 7220~C~208, Con'd
No. 40, page 13 of 15

states that Contractor

can terminate Subcontractor
for default. Lack of
properly skilled vorkmen

is considered defaulc.

No. 42, page 14 of 15, states
that final acceptance by
Contractor is subject to
inspection and tasts proving
work was done in accordunce
with requirmments.

No. 45, page 14 of 13
discusses payments to
Subconiractor on successful
completion of work.
Subcontractor Ls vespoisible
for defaulis. _
Exhibit C, page 17 of 47, The
last sentence of the first
paragraph states: “Our
Comparv's responsibility to
the Utiliey Ls to provide them
with data to allov thea to
Accapt or reject tnuu'c

construction matarials.”

B
+MV e

3. Properly skilled vorkmen
would have recognized bad

test results.

4., No sxplanation required.

5. All retesting and exploration
is due to faulty tasting by
UsS. Testing; therefore, thay
should pay for it.

6. U.S5, Testing Company position

a8 stated by themselves.

SB 15016



6. U.S. Testirg Company pusition

as stated by themselves.

eonltruct on acrcxtxis.:
construction materia

‘conetruction macerials.”

+B *xy?



Document

Prudo‘:: Practice

7.

9.

10.

Subcontract 7220-~C-~208, Con't
Exhibit C, page 17 of 47. No.
2 states, "You are to
immediately report data that
indicates material that does
not comply to specifications
or procedures.”

Exhibit C, page 20 of 47.

Item F states: “Immediately
inform the designated Quality
Control Engineer of any
specification violation or
failure in test results. Such

notification must be indicated

on the appropriate daily report.”

Exhibit C, page 21 of 47. The
Note states that U.S. Testing
is to provide inspection and
test datz to the QC staff.
Exhibit C, page 26 of 47.
Soils inspection and testing
as understood by U.S. Testing

is outlined here.

7.

8.

9.

10.

This recognizes U.5. Testing
Co. responsibility of having
personnel competent to judge
acceptability of test data

results.

See Note 7 above.

No explanation is required.

U.S. Testing did not do what
thay said they would dec.
Refer to items B, C, D, E, F,

and Note on page 27 of 47.
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Document

PridedanBrBcitcece

9.

10.

Sukcontract 7220~C~208, Con't

t C, page 17 of 47. No.

report cata that

terial that does

inform the designated
Control Engineer of any
specification violation or
failure in test results. Suc
notification must be indicated
on the appropriate daily report.”
Exhibit C, page 21 of 47. The
Note states that U.S. Testing

is to provide inspection and

test data to the QC staff.
Exhibit C, poge 26 of 47.

Soils inspection and testing

as uvnderstood by U.S. Testing

is outlined here.

sp 13318

7.

This recognizes U.S. Testing
Co. responsibility of having
personnel competent to judge
acceptability of test data

results.

See Note 7 above.

No explanation is required.



Document

= O

P nt Practice

11.

12,

13.

Subsentract 7220~C-208, Con't
Exhibit C, Page 29 of 47. 11.
Item E quotes wrong ASTM

designatiorns for referencing

laboratory tests.

Spec 7220~C~208

Sec. 9.1, page 14, When 12.
directed by Contractor,

ASTM D 1557 is to be

modified to 20,000 ft~lbs

effore.
Table 9~1. This table 13.
specified test frequency

relative to cubic yards of fill

placed.

——

ASTM D 698 at 12,400 ft~1bs
effort is referenced rather

than 20,000 as specified.

Do we have records that we
directed U.S. Testing to

do this?

Subcontractor should take
initiative in determining
amount of fill placed so as
to determine when to run a
new compaction test. However,
responsibility should be
shared with Bechtel/Client QC

to provide this data to

Subcontractor.

SB 15329



Document

Prudent Practice

11.

12.
12.
12.

13.

Subcontract 7220-~C-~208, Con't
Exhibit C, Page 29 of 47.
Item E quotes wrong ASTM
designations fcr referencing
laboratory tests.

Spec 7220~C~208, Sec. 9.1,
Spec 7:.0~C-208
Sec. 9.1, page 1l4. When
directed by Contractor,
ASTM D 1557 is to be
modified to 20,000 ft=lbs
effort.
Table 9~1. This table
specified test frequercy relat

relative to cubic yards of fill

placed.

1".....

14,

Spec 7220~G~22
Sec. 4.1, page 2. Review py the
Contractor doke not relieve

the Subcontractor of any of

his contractual respconsibilitges.

1i.

12.

13.

ASTM D 698 ef 12,400 ft-~1bs
effort is referenced rather

than 20,000 as specified.

Do we have records that we
directed U.S. Testing to

do this?

Subcontractor should take
initiatéte in determining
amount of £ill placed so as
to determine when to run a
new compaction test. However,
responsibility should be
shared with Bechtel/Client QC

to provide this data to

Subcontracror.

SB 15321



Document

V/

Prudent ﬁcticc

14,

15.

16.

17,

Spec 7220~G~22
Sec. 4.1, page 2. Review by the
Contractor does not relieve

the Subcontractor of any of his

contractual responsibilities.

Spec 7220~C~210
Sec. 12.6, page 50. Moisture
content is specified as 22

above or below optimum.

Sec. 13.7, page 57.. Refers to
compaction equal to 95% of 'ASTM
D 1557 for cohesive soils and
relative density of 80X for
granular material.

Sec. 12.4,4.2, paragraph 2,
page 43. Nuclear device may be
used provided results are
compatible with those obtained

by the specified procedure.

14,

15.

16.

17.

Ko

No explanation required.

Spec refer: only to +2X from
optimum, not to optimum as
defined by ASTM D 1557,

ASTM D 698, or 20,000 ft~lbs

effort. Also, a prudent soils

lab technician kaows tfat
optimum changes with changing
effort.

Does section 9 of Spec 7220~
C~208 modify section 13.7.1
of Spec 7220~C-210? It appears

to do so.

A statement of +4% deviation on
the Tr@xler equipment seems to
preclude compatibility of this

devic: with conventional tests.

SB 15322
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Prudean Practice

14,

15.

15.

16.

17.

Spec 7220~G~22
Sec. 411, page 2. Review by the
Contractor does not relieve

the Subcontractor of aay of his

contractual responsibilities.

Spec 7220~C-210
Sec. 12.6, page 50. Moisture
content is specified as 2%

above or below optimum.

Sec. 13.7, page 57. Refers to
compaction equal to 95% of ASTM

D 1557 for cohesive soils and

14,

15.

16.

relative density of 802X for granular

granular material.

Sec. 12.4,.4.2, paragraph 2,
page 43, Nuclear device may be
used provided results are
compatible with those dbtained

by the specified procedure.

17.

SB 18322

No explanation required.

Spec refers only to +27 from
optimum, not to optimum as
defined by ASTM D 1557,

ASTM D 698, or 20,00C ft~lbs
effort. Also,aa prudent soils
lab technician knows that
optimum changes with changing
effort.

Does section 9 of Spec 7220~
C~208 modify Section 13.7.1

of Spec 7220~C-210?

It appears

to do so.

A statement of +4X deviation on
the Trexler equincment seems to
preclude compatibility of this

device with conventional tests.



Document

Pru{;;t Practice

a\Qo
Spec 7220~G~22—

Sec. 12.4.5.1, page 43. This
section tells in detail how to
determine maximum density and
optimum moisture content.
Section 12.6.1, page 50. Spec

states minimum density but not

a maxizmum.

0330934 suepnig

90730814 Iuapnayg

18.

-

Prudent soils technicians know

a0 iBfusa Con

is not a vertical line

but that optimum moisture varies
with density.
Prudent soils engineers or
technicians would realize that
densities above 100X of that
specified would have a lower
numerical value of optimum

Alvs , &7

moisture content.

bty olhot o tes 7%
Slowtd ks susped.

uaEndeq
juamna0q

SB 15324
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Ducument

Prudent Practice

18, Sec. 12.4.5.1, page 43. This
section tells in detail how to
detemmine maximum density and
optimum moisture content.

19. Section 12.6.1, page 50. Spec
states mirimum density but not

a maximum.

Document

18.

19.

Prudent soils technicians know
this is not a vertical line

but that mptimum moisture varies
with dcnli:y.'

Prudent soils engineers or
technicians would redlize that
densities above 100X of that
specified would have a lower
numerical value of optimum

moisture content.

Prudent Practice

18, Sec. 12.4.5.1, page 43. This

Document

Prudent Practice

Spec 7220-G~22
18, Sec. 12.4.5.1, page 43. This
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midland 1&°

\\V“U Rasp.iw 3 to NRC Questions

Question 362.2 ‘. .5.%.5.1)

Question 1 znd "hs cesuiting discussioa on Page 8.00-1 included
in Amendment “uni . 3 t~ sour PSAR stated that all natural sands
with relative i:i-: L.es less thar 7.3% would be removed beneath
all Clas: : stru.. -es aud beneatn n:a-Class 1 structures so
sited that thai. i..iure cowld endanger the adjacent Class 1
structuses. Dbiscuss wie s-thnd: empioyed in mapping and removing
the sands Laving less than 75X relative densi*.. Provice plan
and sectional ..~ ves showing th: areas where these materials
were removec. £7.ar: A9-2 of the P5AR which displays subsurface
profiles of Clas= J sipinc snould be updated to sho™ removal of
sands o2 less - ;. % r-~lative deasity and be prese:tad in tne
FSAk. Figrire 2.2-4. of the FSAR shows loose sancs bern2ath the
Class i tar'is . ~hough .2y wece to have been removed. E.;laia
this irsoasiste ;. «nd provide proper documentation of asz-buii®
conditions.

Responses

In 197C, 6. s¢i' .:v.age were made at the possik’ e “ocations of
Category I struc iar.s and systems to investigat=z loose surficial
sands. These «-te shallow depth borings with depths ranging ircm
9 to 40 feet. ; . borings wer: designated D-1 through D-60 ard
are includec ia »pg.ndix 2A. The locations of the borings are
shown ocn FSER T_.gu~e 2,5-17.

It is seen “ro.. rigrrc 2.5-42 that standard penetration blowc: unt
values of 10 «. ° ' ..ws per foot are required at depths from
zero to 15 fee+ t-c a rela~'ve density of 75%. Examination of
Table 2.5-25 and .ae boring logs shows the D-borings had “h:z
blowcour.*s necec:arv fo- relative densities in excess of 75%.
Standard peratration blowcounts were recorded at various depths
in tihese . rings. :liowcount vales werc in excess of 20 blows
~er foot . 1 o~ =2xception. Borehole D~48 (refir to

Table 2.5-25) ° wdicar~»d oi.z blowcount of five at an elevation
approximatel ;y 595 feet. However, borehole D-48A, located 5 fee”
awayff.gm r-*, .“owed a minimum blowcount of 20 at approximately
6C. feet s A

Shortly #~ 2r . ° D=borings wvre compleced, proj.ct activiti e /7
wer: po:tpe~~? ‘rom 1370 to 1.73 because soil borirgs und~r <ne | -
cf :he Categr 'y T tanks were not made urtil «78. The subsurace
prof:le sheen . Jigure 2.5-21, Rev 1 (January 3, 1979),

indizated th~ Jossible exi-~ience .I loose s« «'..

During 1¥7° rvuwc~7ous goil boriags ware made in tae ° .k “arm
ar.a *n1 ¢ suwhere in the 'lant area. These boriacs are

des‘gnate.. . . Ap, Ly, &, D, Dg, Q, aui ¢, 2°. their Jacarions
are inc'uwizd .n  ‘gure 2.5-17. 7.z voring logs (se fazlved 2
ApL..ndi. 27

Q&R & %3 rerizion 18

49




~ i Responses to NRC Questions
2 g Midland 1&2

“The plant area now consists of man-made fill ranging from 25 to
¥, st‘ feet high. Under this condition, standard penetration
%‘%‘.‘blmount values of 20 to 25 blows per foct are required'! for a
"zé”" relative density of 75% at depths between 25 to 35 feet as can be
M ¥geen from Figure 2.5-42. The T-borings in the tank farm area
i v register blowcounts more than the minimum for a relative density
1 #3%f 75% (refer to Table 2.5-25). Therefore, the sands can be
‘?;ﬁ:sclucitiod as moderately dense to dense. Based on this, the
“subsurface profile, Figure 2.5-21, has been revised excluding the

¢

=

“%'5 possible existence of loose sands.

’#3 A few borings elsewhere in the plant arean, samely DG-7, DG=-28, '
(%, and CT-1, indicate blowcounts of 9 to 17 blows per foot at

= . elmvations of 599 to 604 feet. These are isolated lenses and
4. .>will not endanger the integrity of Category I structures.

:{’“"Bmd on the facts discussed above, it is conclided that the
F>isurficial sands existing in the plant area have relative

- Z. densities greater than 75%.

R BN
i ol

T 3

e i 3

ot - o At f 3 )

i3 !'!I.J. Gibbs and W.G. Holtz, "Research on Determining the
Density-of Sands by Spoon Penetration Testing, " Proceedings-~
Fourth International Conference on Soil Mechanics and

Vol I (1957), London, England,

. pp 35-39 . e :
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Revision 18
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Responses to NRC Questions
Midland 1&2

‘- Question 362.1 (2.5.4.5.3)

Provide a summary of the results of field density tests for
compaction and moisture control of structural £fill beneath and
adjacent to Category I structures.

Response

Subsection 2.5.4.5.3 has been revised in response to this

question. .
denstly /M‘.,-(..._., sl ke s Sadlen

0w wot gali’d 9 o) '//uwsrzj,am.-.

peswlls -

$3x

Revision 18
Q&R 2.5-4a 2/79
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Responses to NRC Questions
Midland 1&2

Question 362.9 (2.5.4)

The response to Request 362.4 is insufficient. Table 2.5-14A
shows the structural settlement measurements available to date.
Provide the reasons for the lack of survey data at Benchmark
Numbers A-3 and 4; C-2, 3, 4, 5, 6, and 7; and T-2, S5, 6, 7, 8,
9, 10, 11, 12, 13, 14, and 15. In Subsection 2.5.4.13.1 of the
FSAR, reference is made to Figure 2.5-78. The figure number is
in error and should be corrected.

Response

Table 2.5-14A has been revised to include the settlement
measurements for tlhe subject benchmark numbers.

Subsection 2.5.4.13.1 has been revised to reference the correct
figure.

Settlement benchmarks have been installed and monitored at
selected locations on the major plant structures. Benchmark
locations are shown in Figure 2.5-48A.. Benchmark elevation
‘measurements are presented in Table 2.5-14A. :

Measured settlements were nct measured from the start of
construction. Available settlement measurements are presented
graphically in Figures 2.5-89 through 2.5-91 for the reactor,
auxiliary, and turbine buildings. Building load intensities
estimated from actual material quantities used in construction
are also shown in Figures 2.5-89 through 2.5-91.

Examination of measured settlements indicates they are small and
relatively uniform. Settlement measurements will be continued
and provided. Settlement measurements will be compared with
predicted settlements based on.available load-settlement behaviecr
for the reactor buildings d will be presented the ril 1979
amendment, This comparison canno ma or the aux and
tur?ine buildings because only limited load-settlement data are
available. —— ™

—————

Q&R 2.5-16 Revision 18
2/79
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Responses to NRC Questions
Midland 1&2

Question 362.11 (2.5)

The March 15, 1969, report by Dames & Moore for foundation
investigation and preliminary exploration for borrow materials
which is included in your PSAR provided final foundation design
criteria, including:

"d) Recommended foundation type and estimated

total settlement for the auxiliary building

which is located between the two reactor

buildings. Its structure and foundation will

be separate from those of the adjacent three

buildings to allow for possible differential

settlement which must not exceed 3/4 inch.”

(Emphasis added) \
The June 29, 1968, report by Dames & Muore on this same subject
also states their understanding that the maximum allowable
differential settlement between the i g and the )
adjacent reactor containment building is 3/4 ch.

Provide documentation that this maximum differential settlement
between buildings has not and will not be exceeded throughout

plant life. -
& 5 y: 2 : th» ‘_?‘ . ;S = ‘. : ?
Response : 35

Allowable differential settlements raferenced from Dames & Moore
reports dated June 28, 1968, and March 15, 1969, refer to J
settlements between the reactor containments and the_:EfEEEfEEL_é,

building. -

Settlement of these s

locations shown gure 2.5-48A. Available settlement data and
estimated building loads for the reactor containments and the
auxiliary building are shown in Figures 2.5-89 through 2.5-91.
Applied loads were estimated from material quantities used in
construction.

Examination of measured settlements for these strvctures
indicates that differential settlements are small and veiatively
uniform. An evaluation is being made to determine when
interconnections were made to allow determination of the amount
of differential settlement occurring since that date. i
information n Apr . Further
ettlement analy ng ultimate bui ng loads, loads
from adjacent structures, and the construction sequence will be
made to provide estimat~s of differential settlements.

Settlement measurements will also be continued during and after
application of final loads. "

Q&R 2.5-18 Revision 18
2/79




Responses to NRC Questions
Midland 1&2

Question 362.12 (2.5.4)

Describe your preloading program which is planned to further
consolidate backfill material underneath the Diesel Generator
Building. Include your schedule for these activities.

Response
The diesel generator building is founded on 25 feet of backfill

n July 1978, the settlement of the d ~¢nerato: buildzn-

In ependent consultants, Dr. R. Peck o Lbuquerque, N v con,
and Dr. A. Hendron, Jr. of the University of Illinois, havo been
retained to evaluate the problem.

A preloading program recommended by Dr. Peck and Dr. Hendron was
chosen to consolidate the soil under the diesel generator
building. The preload program accelerates the soil consolidation
process so that the major part of the settlement occurs when it
can be evaluated. .Additiomal :ecannendations nade by ;be i
consultants include: 5 7 Y _
“1. . Raising the.sit. gronndwat.: table by tillinqﬂtha A
cooling pond to its maximum opcratinq level

2 Completing the constructzon of thc d;csel generator
building to maximize the soil pressure

The preloading program includes filling the interior cf the
diesel generator building and the surrounding area w.ith
uncompacted pit run granular materials. A system of soil
instruments recommended by the consultants is installed to
measure the effects of the preload. The types of soil
instruments are recommended by Goldberg-2Zoino-Dunnicliff &
Associates, Inc. and installed under the direction of

C.J. Dunnicliff.

The depth of preload recommended is 15 to 20 feet. The preload
covers the interior of the diesel generator building and an area
20 feet outside the diesel generator east, west, and south walls.
The preload on the north side is retained by temporary retaining
forme becavsa tl« turbine building is located on the noirth side
of the diesel generator building. The material guantities and in
situ densities aro measured to estimate applied loads. The
preload segquence 18 dictated by the turbine building wall
reinforcement ard the requirement to gather cata from the soil
instrumentation The prelcad sequence includes an initial hold
at a 10 foot de;yth to obtain any soil data followed by 5 foot
lifts to o. .-.n additional data.

Q&R 2.5-19 Revision 18
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Responses to WRC Questions
Midland 1&2

Activities performed prior to placement of prelcad material are
as follows:

1.
2.
3.
4.

Isolation of the structure from settlement restraints
Reinforcement of the turbine building basement wall
Baseline survey of selected underground utilities

Installation of the soil instrumentation system

Each of the above activities is discussed in detail in the
following paragraphs.

1.

The restraints preventing the diesel generator building
from settling with the fill material are four electrical
duct banks. The duct banks extend vertically through
the footing and plant fill down to undisturbed material
at el 593'-0". As a result, the duct banks transferred
appreciable building weight to the natural soil and
pravented the structure from following the settlements
associated with the £ill -material. -The area near the
duct bank was excavated to expose the extent of support.
The duct banks are chipped back to below the footing fnr
a height of 12 inches and ‘to a size less than the
opening in the footing. The ducts are wrapped with
resilient material to a size 2 inches larger than the
duct. The excavated area under the footings is
backfilled with lean concrete. = -

Because of the close proximity of the turbine building,
temporary reinforcement of the basement wall is required
to support the additional lateral earth pressure from
the preload. The reinforcement consists of a system of
tie rods to the diesel generator building, shimming to
existing structures, adding structural steel bracing,
buttresses, and composite concrete reinforcement inside
of the turbine building.

Selected utilities are profiled using a pressure
registering device to provide a base survey to compare
with ¢ profile to be taken after removal of preload.
The profiling device and profile measurements are made
by Goldberg-Zoino-Dunnicliff & Associates, Inc. under
the guidance of C.J. Dunnicliff.

The soil instrumentation installed consists of
piezometers, settlement platforms, and Borros anchors at
selected locations and elevations within and around the
diesel generator building. The soil instrumentation is
monitored at frequencies appropriate to the rate of
settlement and dissipation of pore water pressure. The
instruments are expected to be monitored at daily

Q&R 2.5-20 Revision 18
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Responses to NRC Questions
Midland 1&2

intervals during preload placemen: and for one more week
thereafter and at weekly intervals during static
conditions.

The schedule to complete the activities described is as follows:

The soil boring program, placement of the soil instrumentation,
and removing settlement restraints have been completed.

The turbine building reinforcements, the pond filling, and
construction of the structure are in progress now.

The placement of the first 10 feet of prelcad directly north and
south of the building plus within will be completed in

March 1979. The prelocad is estimated to be removed within
6 months.

when the diesel generator building settlement evaluation is
’CUmPfEfiuv—thl-Isgnlxs_Hil;\Eg included in the FS
presently estimated that the JetailIs oI e preload evaluation )

will be included in the July 1979 amendment of the FSAR.

Revision 18
2/79
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Responses to NRC Questions
Midland 1&2

Question 362.13 (2.5.4)

Provide your program for reassessing the properties of the
backfill materials after completion of the preloading program of
request 362-12. This program should differentiate between:

1. Areas affected by the vertical conduits in the Diesel
Generator Building area, and

2. Areas not affected by the conduits.

Also, provide your program for confirming the dynamic
characteristics of the fill materials used in seismic analyses of
supported structures. Include your schedule for this program.

Response

Backfill material properties in the diesel building area will be
assessed based on the settlement, pore water pressure, and
rebound results obtained from the preloading program described in
the response to FSAR Question 362.12. Preloading will involve
loading the foundation soils in excess of the final building
loads. i : % e .

Y -~
- .

. ‘e - iy e '
With respect to the areas being affected by vertical conduits,
they have been separated from the building as discussed in the
response to FSAR Question 362.12. Where possible, results of
monitoring the building and instrumentation will be reviewed to
evaluate the effects, if any, of the vertical conduits.

Compressibility of the backfill materials will be estimated from
settlements of the building and underlying soils measured during
preloading. Measurements will be made on the building, and
Borros anchor settlement rods and settlement plates will be
installed at selected locations and elevations throughout the
backfill. Post-preload ultimate settlements and time settlement
behavior will be estimated from load settlement responses
obtained during preloading, taking into account the final
building loads being lower than those experienced during
preloading. Shear strength of the backfill materials will be
assessed considering both frictional and cohesive strength
properties. To aid in this assessment, laboratory consolidated,
undrained triaxial tests accounting for stress history effects
will be conducted on samples taken before preloading. The
consolidation stage of these tests will be designed to simulate
field conditions experienced through removal of the preload.

Dynamic characteristics of the backfill materials will be
reassessed from moduli obtained from rebound measurements because
stress behavior of the soils measured during rebound will be at
;tratn levels comparable to those experienced during dynamic
oading.

Q&R 2.5-22 Revision 18
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Responses to NRC Questions
Midland 1&2

Estimations of post-preload settlements will be made based on
settlement versus time behavior obtained during preloading. A
se¢ ice of the preload program is discussed in the response to
FSAR Question 362.12.

o= . ~ 4 & ¥ “ ., o2 . v B
) . € ; e

g g v ? 1

. ¥ : . : 7 %

b ¥ . — LS - qk‘ m \ - 3 E
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Responses to NRC Questions
Midland 1&2

Question 361.7 (2.5)

You have not responded fully to Question 361.5. Provide a
comparative guantitative analysis of the seismicity within

200 miles of the site and other similar sized areas in the
Central Stable Region. The purpose of this analysis is to permit
a more detailed evaluation of your contention that the Michigan
Basin should be considered separate from the Central Stable
Region.

Response ///””‘———7 T —
O e

A comparative, qQuantitative analysis of the seismicity within

200 miles of the Midland site and other s ar size areas in the
Central Stable Region will be conducted
analysis will be provide

Q&R 2.5-24 Revision 18
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Responses to NRC Questions
Midland 1&2

Question 362.14 (2.5.4.10.3)

In the light of the large settlements of the plant area fill that
has occurred and the fact that the unconstructed portion of the
service water intake structure is intended to be founded in the
plant area fill, what measures will be taken to avoid the
possibility of excessive settlements of this structure?

Response

A review of measured settlements after application of 95% of the
building loads shows that settlements of the service water intake
structure have been small and relatively uniform. Settlement
benchmark locations and measured settlements are provided in the
nns::t to NRC Question 362.11. Settlement measurements will be
continued.

A review of field records will be made to determine the types of
backfill, its configuration, and properties indicated by density

tests to further evaluate the possibility of ements.
This information will be submitted (by amendme.t in J .

674%

Q&R 2.5-25 Revigion 18
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Responses to NRC Questions
Midland 1&2 ;%iw,

Question 362.15 (2.5.4.5) Y 3
e o

Provide a detailed list of changes that have occurred in the
compaction control specifications. Begin with what is specified :
in the PSAR and proceed to those specifications that are L
applicable at present, giving the dates and justification for all

changes. Include in the listing any changes in types of fill ; \. E

material required for different areas, methods of compaction

control, required degree of compaction, allowable moisture e
content variations, and lift thickness. J.‘; ! Y

B P 1 &
Response 5 TN oo
,b»;,q;t\, e

Y

Earthwork operations began in June 1969. Technical Wiﬁcatioq

7220-C-10 was initiated in April 1969. This specification was # ,;-

primarily used for excavation of plant structures and for - #
constructing cooling pond dikes. The earthwork operations were -
discontinued during the latter part of 1970 because the project .~ .

was shut down. R sEe ¥
P, 0 S

<

The project was reactivated in 1973. Technical Specification i
7220-C-210 was initiated and Technical Specification 7220-C-10 by
was superseded to cover earthwork for plant area £fill as well as >
cooling pond dikes. Technical Specification 7220-C-211 was ".-3,,‘-‘:.,
originated to cover the structural backfill which is to be e

performed in areas not accessible to motorized rollers. ' Several "i{:_\«’;’*‘ .

Sl

o

e N

changes to these specifications were made at various stages of ... .ﬁ ke

the project. The changes in the specifications with . . - -
justifications are listed in Tables Q&R 2.5-1, 2.5-2, and 2.5-3. 2 ¢

-

.::-':“%':A.J B 5084
A comparison between PSAR (Dames & Moore recommendations) and the .
specification applicable at present (7220-C=210) has been made '
and is included in Table Q&R 2.5-4. Earthwork in areas not : ‘-
accessible to motorized rollers and criteria for structural C M

backfill is not discussed in the PSAR. '%é‘*" e

$
s

-y

Tables Q&R 2.5-1 through 2.5-4 address the areas such as .- Dot A

foundation preparation, materials, freeze protection, lift b
thickness, moisture control, compaction, slopes, and supervisici. .
Editorial, administrative, and other changes not pertaining to ek
earthwork are not addressed. ' B .

Q&R 2.5-26
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Responses to NRC Questions
Midland 1&2

Question 362.16 (2.5.4)

Provide a copy of the Midland settlement study by P.K. Chen
entitled "Settlement Evaluation for Plant Area."

Response

The Midland settlement study entitled Settlement Evaluation for
Plant Areas is a Bechtel engineering calculation. A summary of
this settlement study, including the parameters used to establish
the analytical model, the methocds of analysis, and a discussion
of the results, is provided in FSAR Subsection 2.5.4.10.3. 1If
additional information or detail is required, a meeting can be
scheduled and the full calculation made available for review and
discussion.

A revised settlement analysis is in progress and will consider
the following as-built conditions:

The foundation elevation and type for diesel generator
building

2. The compressibility coefficient (Cc/1+ey) of the plant
area fill based on borings, laboratory tests, and
monitoring results of the diesel generator building

3. Final reactor containment building loads

The revised analysis is scheduled for completio

J/jrﬁ\

Q&R 2.5-27 Revision 18
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‘The estimated ultimate settlement values indicated on

Responses to NRC Questions
Midland 1&2

Question 362.17 (2.5.4.10.3)

It is our understanding that the estimated settlement values for
the diesel generator building shown in Figure 2.5-48 are based on
the building having a mat foundation. If this is so, provide
settlement calculations and ultimate settlement values based on
the design foundation configuration as presented in

section 3.8.5.1.3 of the FSAR.

et g S ————
Response

Table 2.5-48 were bas originall
building hav comparison ©
esses versus depth between a mat founda
uniform load intensity and the present design of the diesel
generator building at various locations will be made by amendment
in March 1979.
Because of the variable soil conditions under the diesel
generator building, the predicted ultimate settlement will be
based on the measured values which will be obtained from the

ongoing monitoring program.

S Yy 79
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MIDLAND 1&2-PSs

TABLE QéR 2.5-1

CHANGES IN COMPACTION CONTROL SPECIFICATION,

TECHNICAL SPECIFICATION C-10

Rev
g, et

0 4/1/69
L

Description

or Purpose
of Issue

Change or Changes Made

Issued for
bids

Issued
Addendum 1

Section 1.1.3 in Section 1.1,
work Included, was modified to
include a definition of work
limits.

Section 11.2.1 in Section 11.2,
Excavation, was expanded to
include any excavation required
for the Miller Road Culvert.

Section 12.5.6 in Bection 12,5,
Backfill, was modified to speci-
!{ S feet of surcharge with
slurry backfill material over
the backfilled slurry trench
instead of 2 feet of Zone 1
material and 6 passes of 50 ton
rubbertired roller.

Section 13.]1 was modified to
include that the foundation should
be scarified and moisture condi-
tioned as required. It also
specifles that an alternative
roller can be used {f approved by
the contractor. Additional passes
may be required.

Section 14.1.2, Suitabil ty of

. -

Justification, Remarks

Clarification

Alternate means of providing sur-
charge

To provids bond between embankment
and original ground surface. Alter-
nate roller by contractor
was allced to facilitate constru-
tion. Improved subgrade preparation.

Assurance to meet the tq-lt-u“

Materials, identifies the responsi- of specifications

bility of the subcontractor to
conform to the specified material
requirements by making tests as
required. The results are to be

approved by the contractor.

Table Q4R 2.5-1
(sheet 1)
Revision 18
2779
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2 2/18/69

3 1wes

4« 8/28/69

MIDLAND 162-FSAR

pescription

Change or Changes Nade

Section 14.4.1 ciarifies the

responsibility of the subcontractor

to make tests on che materials to
pe used in the construction of

embankment © .

The gradation requirewments for
gone 1| material was revised. The
requirement that not more than
608 passing a $200 sieve was

Addendum 2
was added.
Issued for
construction

to raise the top of the

to elevation 615'.
paragraphs thr

The intent of this addendum was

dike elev~

ation to 632' and the excavation
various

oughout the
specifications were modified

to reflect thepe changes

Addendum 3

It was e

This addendum dealt clcln.lnl{
with Section 10.0, Sealing Wells.
to include explor-

atory holes and specified pressure

grouting for both weils
explotatory holes.

and

Section 4.2, List of Drawings, was
modified by adding prawi

ngs C-119,

Cooling Pond-Dike Sections,

sSh 3 and C-120, Channel

Excavation.

The specification was revised to

include Zones 1A and 4A.

The

gradation, lift thickness, and
compaction requirements were all

specifled.

Addendum 5
was uriginated.
However, it was

Justification, Renorks

To emphasize that the materials used
in the embankment should meet the
specification requirements

The PSAR'™ indicates that the
materials available onsite are
acceptable for fi11. Some onsite
borrow materials had fines in excess
of 60% passing sleve #200.

reflect dasign changes

To delineace requirements for
sealing wells and exploratory holes

The scope change included additional
sections for cooling pond dike and
added channel excavation to dredge
and widen the Tittabawassee River.

To allow the use of onsite excavated
material for dike construction®™

Project was shut down.

Table Q&R 2.5-1
{sheet 2)
Revision 18
2/



MiDl. 2-FSAR
TABLE .. 2.5-2

CHANGES IN COMPACTION CONTROL SPECIPICATION,

TECHNICAL SPECIFICATION C-210

Bev,

3

Date
1/12/73

3/29/73

4/25/73

4/25/73

/21/73

1/10/74

Description or

Issued for client review
and approval

Issued for bids

Revised to incorporate
changes

Revised

1ssued for subcontract

Revised to incorporate
changes

Change or Changes Made

Section 11.3s “Prior to
placement of new g£il1l, the outer
slope will be excavated to a
sinisum depth of 2 feet™ was

to read "... a maximum
depth of 2 feet.®

Section 17.2.13 Coarse aggregate
for concrete conformi to MDSHSS
was changed from Type to

Type 6AA.

Various paragr were modified

to reflect the lowering of the
pottom elevation of the cooling pond
from elevation 615" to 614°.

section 12.4.4: Density of soil
in place was modified by the

sentence, "A nuclear density ‘

device may be used provided that

the results are compatible with ;
those obtained by the specified '
procedure.” i

'

Section 8.2.1 was modified by the
addition of the following clause, !
=, ..nor lower than el 612'..."

£ on R macks

Incorporated clieat comments
and comments from other
disciplines.

Revised design criteria.

ASTHM C-17%5 was discontinued
and replaced by ASTM c-150.

Physical requiresents for
6AA materials are more
stringent.

To allow for additional
borrow material.

To provide alternate meana
for testing the in place
materials.

To allow for additional
borrow material.

Table Q&R 2.5-2

(sheet 1)
Revision 18
2/79




TABLE Q&R 2.5-2 ‘oontlnuod]
-

nescription or

Rev. Date Purpose of Issue
4 6/4/75 Revised io incorporate
changes
s e/ Revised to incorporate
P, changes

MIDLAND FSAR

Change or Changes Made

Section 12.5.5 was modified to
include instructions for the
placing of 42 materiai,

Modifications Lo Tzhle 12-1 are
as follows:

1) For Zone i, impervious fill,
the requirement that not more
than 69% fires passing a #200
sleve was a*leted.

2) The description of Zone 4
material was changed from
a "clean gravel graded as
specified® to "crushed
stone.” The gradation
requirements were also
revised.

3 The gradation requirements
for 2one 5A, Riprap, originally
specified that 508 (by weight)
of the material shall have
particlie sizsez of 10 inches
1#160) or largec. This was
reduced to 40% (by weight).

In Section 12.4.4 the hole size

of soil with little or no

gravel was changed from a 6 inch
diameter, 9 inch depth,
cylindrical hole to that specified
in AST™ D 1556,

ASTM designation C-136 was added
to Section 12.4.3

Justification, and Remarks

Crushed ston= material 42
was added tc be used for
baffle dike.

The PSAR indicates that the
materiala available onsite
are acceptatle for £ill.
Some onsite borrow material
had finss in excess of 60%
assing sieve §200.

Improved riprap bedding
material over originally
specified Zone 4 material.

The riprap stocked in a
guarry was tested and the
graduation was ciose to

that specified in the speci-
fications. Therfore, the
material was acceptable.

Clarification of testing
procedures.

This change was made to
include additional testing
capabilities.

Table Q&R 2.5-2
(sheet 2) :
revision 18
2/19
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TABLE Q&R 2.5-2 geonumg

pescription or

1
<
.

1
-~
L

|

Revised

6 4/25/78

Purpose of Issue

“gection 12.5:

Change or Changes rade

Placement of materials
“in areas inaccessible to wotorized
rollers was deleted.

section 12.6 was modified from
+2% of optimum woisture content
%o -2% and not more than +5% of
of the optimus in areas awa frow
plant area fo. Zone 2 material.

section 13.7.2 was added.

gsection 16 was increased in scope
to include document control,
nonconformance, corrective
actions, and internal audits.

sections 12.4.2 and 12.4.4 vere
modified by adding the provision

that if a nuclear density device is
used it should be used in accordance
with ASTM D 3017, using wanufacturers
instructions.

Justification, and Remarks

Scope of work in areas
inaccessible to motorized
roilers was to be perforwea
under a separate
specification, c-211.

Materials in the borrow

areas were wet. Materials
with woisture content not
more than +5% of optlwuwa were
allowed to pe placed in the
construction laydown area

due to schedule reyulrewents.

T™his chanye was added to
accommodate the cowpaction
requirements for cohesioni«ss
solil.
NOTE: For cowpaction reyuirements
of cohesive solls, see

,.bl. u" 2. 5-‘.

Reavaluation of guality proyras
position on subcontractors.

Added ASTM standards for
using a nuclear device for
testinyg materials.

Tavle QaR 2.5-2
{sheet 3)
nevision 18
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CHANGES IN COMPACTION CONTROL SPECIFICATION,

MIDLAND l&2~-FSAR

TABLE Q&R 2.5-3

TECHNICAL SPECIFICATION C-211

Rev Date

0 4/25/74
1 L/15/7%
2 6/4/75

Description or
Purpose of Issue

Change (s) Made

Issued for
construction

Revised to incor-
porate changes

Revised to incor-
porate changes

The grain size
grzdation was ori-
ginally determined
by ASTM D 422-1963.
This was changed
to ASTM C 136-1971
and ASTM C 117-1969
as required (see
Section 5.1).

Section 5.1 was
revised to show
that the material
within 3 feet of
any plant area
structure should
be considered
structural back~
£ill. Outside
this 3 foot limit,
other materials
were allowed.

Justification,
Remarks

The ASTM standard
specified, ASTM

D 422, was inap-
propriate for this
application.

In areas 3 feet
away from the
outside walls

of the plant
structure, the
structural back-
fill was unnec-
essary and other
materials were
allowed.

(sheet 1)
Revision 18
2/79
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TABLE Q&R 2.5-3 (continued)

Rev

2

Description or

Date Purpose of Issue

6/4/75
(continued)

MIDLAND 1l&2~FSAR

Change(s) Made

section 5.4, Com~
paction Equipment,
was revised to
allow the use of
other than
operator-held,
vibratory power
transfers. The
use of this
equipment within
3 feet of any
structure would
have to be re-~
viewed by pro-
ject ergineering.

Added Section

5.5.2, stating

that cohesive

soil, used as

structural

backfill, should

be compacted to

not less than 95%

maximum density |

as determined |
|

by modified I
proctor method
ASTM D 1557,
Method D.

Justification,
Remarks

Compaction equipment
was to be selected
based on the
demonstrated ability
to accomplish the
required compacticn.
Use of compaction
equ ipment other than
operator-held equip~
ment within

3 feet of structural
walls should be
reviewed by project
engineering to
evaluate the effect
of these rollers

on the structural
walls.

The compaction
requirement for
materials other
than structural
backfill was
introduced.

(sheet 2)
Revision 18
2/79




TABLE Q&R 2.5-3 (continuad)

Description or

Rev Date Purpose of Issue

MIDLAND 1&2~FSAR

Change(s) Made

3 11/8/76 Revised

e

& 9/21/77 Revised

5 10/23/78 Revised

Em————

Section 5.1.4
was added allow~
ing the top 2
feet of backfill
to be Zone 1,
where excavation
was 6 feet or
more. It also
specified that
Zone 4 material
could be used
for the top

6 inches, if
necessary.

Section 5.5.2 was
modified to allow
use of the
Bechtel mcdified
proctor test in
determining the
maximum dry den-~
sity and optimum
moisture content.

Section 5.1.1 was
ryvised to show
that the grain
size gradation
should be deter~
mined by ASTM

D 422, instead of
ASTM C 136-1971
and C 117-1969.

Secticns 5.6.1 and
5.6.2 were revised
to delete refer-~
ences tc ASTM
designations

¢ 136-1971 and

C 117-1969.

Justification,
Remarks

To accommodate
vehicular traffic
adjacent to
structures and

to divert surface
water runoff

from the struc~
tural backfill
areas.

Compaction criteria
for cohesive soils
were revised to

be consistent with
Specification C~210.
For compaction
criteria of
cohesive soils

der Specification

~-210, see Table
Q‘R 2;5"20 /

To conform with
Bechtel standards.

To reflect changes
made in Revision 4.

(sheet 3)
Revision 18
2/79
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Item

Preeze protection
(for excavation
and embankment
construction)

Lift thickness
for construction
of embankments

ification C-210

tion Description

8.0, 12.5,
12.10,
13.8

ulrement

No embankment shall be
placed on a frozen
surface nor shall any
ice or frozen earth be
incorporated into the
embankment. Embank-
wment construction
requiring moisture
conditioning shall be
suspended if the am-
bient air temperature
is 32¢ and falling.

Precautions shall be
taken to protect par-
tially completed em-
bankment during winter.
Required reconditioning
shall be performed
resulting from lack of
winter protection.

For fones ls;é;and 3,

the 1ift th es shall

be determined based on

the evaluation of com-

paction equipment.
 Maximum uncompacted 1lift
thickness is limited to
12 inches,

12.5,
13.5

PSAR-Dames & Moores Pinal Report 3/15/69

Section scrip..on/Recommendation

Page 14 1f excavations are to No freeze 1
be kept open during wintey, protection
at least 13-1/2 feet of is covered
natural sdils or similar under
cover should remain in Specification
place over the final c-210 for
subgrade or overlying the excavations.
mud mat.
No compacted solls shall
be allowed to freeze.
Frozen soils are to be ‘
removed or recompacted
prior to resumption of
earthwork.

e
pPage 15 All £411 and backfill Test pads

o W A

material should be placed
in nearly horizontal lifts
approximately 6 to 8 inches
n loose thickness.

to qualify
the density
achleved by
testins 12 1
thick layers
for several
types of
rollers.

bl 4esT ﬁaa(o’
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Table Q&R 2.5-4
‘sheet 2)
Revision 18
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TABLE 2.5-4 (continued

Item

Moisture control

Compaction

MIDLAND

Specification C-210

Description/Requirement

Insofar as practicable, pPage 1%
gones 1, 1A, and 2, which
require molsture control
shall be molisture conditioned
in the borrow areas. The
water content during
compaction shall be #2% of
the optimum moisture

content. The wet limit

for Zone ? shall be that
moisture content at which

the tires of the specified
rubber tired rollers rut

the surface of fill by

more than 6 inches.

Zone uipment Passes™ pPage 16

| to
1A 50 ton'"
2 50 ton'™
3 50 ton'
{or vibratory roller)

Construction equipment
routed over the zone

or additional rolling
as Zirected by con-
tracto:

50 ton'" -

(as direc:zed by the
contracicr)

Not required -

Not required -

Not required -

All £ill and backfill
materials should be
placed at or near the
optimum moisture
content.

Recomme
Compact

___PSAR-Dames & Moores Pinal Report 3/15/69
Bectlon DescrIption/Recommendation Remarks

The optimum
moisturs
content was

det srmined

pe ASTM D 1557
moalfied to
obtain 20,000
ft-1b of enargy
per £t of
soll.

nded Minimum
fon Lriteria

Sand Solls
Purpose % Relative
of Pill Density®
Support 85
of struc~
tures

Adjacent
to struc-~
tures

Area fill
(not sup~-
porting
or adja~
cent to
struc-
tures)

Clay Soils Compaction

% of Hl:: was don=

Dcnllt{ in accor~

100 dance with
ASTH D 1557
modified to
obtain
20,000 fc~1b|

energy per
ft? of soll.

Table Q&R 2.5-4
(sheet 3)
Revision 18
2/79
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TABLE 2.5-4 lemu-ol

iien

ification C-210
Bectlon Eur!it!w@u!nn—?ﬁ

A pass shall consist of the
entire coverage of the area
with at least one trip of
the equipment speclified. To
effect complete coverage of
the area be.ng rolled, each
trip of the rolle:x shall
overlap the adjacent trip
by not less than 2 feet.
pumping, spreading, spr ink~
ling, disking, or harrowing
and compacting may be per-
formed at the same time at
different points along the
section where there is
sufficlent area to permit
these operations to proceed
simultaneously.

Additional Rolling - As
determined by the coutractor,
i1f the desired compaction of
any portion of emba .«ment

is not obtained by the mini-
mum passés specliled, addi-
tional passes shall be made
over the surface arev of such
designated nortions of the
embankment until the desircd
degree of compaction has been
attained. However, where
1ift thickness is greater
than specified, or moisture
content at time of rolling
is improper or specified
rolling has not been per<
formed, such rolling shall
be by and at the expense

of the subcontractor.

PSAR-

Section

pames & Moores Final Re t 15/69
scription/Recommendation i

Table Q&R 2.5-4
(sheet 4)

”’;l ion 18
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MIDLAND 1} AR

PSAR-Danes & Moores Final Report 3/15 69

ification C-210
Sectlon uur!ﬁt!mﬁ!nnag tion

Fill Not Accessible to ‘
specified Rollers )

General - Unless otherwise
specified, all embankment f£i11
not accessible to roller
compact ion shall be compacted
by power or hand tampers,
or by rolling or other
approved means to the same
degree required for like
materials compacted b{
roller. Fill containing
poth sides of a wall,
ipe, or structure shall
kept at approximately
the same elevation and
ted equally on the
sides until placement has
reached the required
elevation.

tion Requirements for
Plant Area Pill

sive Solls - All
cohes ive bacxfill in
plant area and the berm
shall be compacted to not
less than 95% of maximum
density as determined by
ASTM D 1557, Method D.

cohesionless backfill in the
plant area and the berm
shall be compacted to not
less than 80% of relative
density as determined by
ASTM D 2049, with the
exception *“hat Zones 4, %
4A, 42, 5, SA, and 6
materials need no

special compactive effort
other than as described

in Section 12.8.1.

scription comme

—————

Table Q&R 2.5-4

(sheet 5)
Revision 18
2779
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. cont i nued

ffication C~
Descr uiremen

Item

Slopes 2.5 During construction of the Page 15 FPor cohesive solls, the
embankment, the slope should recommended slope is 2:1,
not exceed 3 horizontal to and for cohesionless
1 vertical to have a differ- solls a alope of 4:l1 or
ential elevation of 20 feet flatter is recommended.
maximum,

-The dezsign drawings indi- Temporary excavations
cate a minimum of 3:1 slopes in dewatered sand fills are
« - flatter for permanent to be 1-1/2:1 or flatter.
embankments. Compacted clay fills :
iy may be cut vertically
up to 10 feet in height.

Supervision - All earthwork operations Page 16 Filling operations should A 1ified
were subject to approval be performed under the soils en-
by the contractor. continual supervision gineer

of a qualified solls supervised
engineer who would the earth-
perform in place density work

tests in the compacted
fill to verify that all
materials are placed and
compacted in accovdance
with the recommended
criteria.

operations at
various stages
but not on

a continuous
basis.

@ . ——

“gubber tired roller

Pyinimum number of passes per lift ]

Digaximum and mini=~um density of sand soils should be determined in accordance with ASTM Test Designation D-2039-64T.

Winaximum dry density and optimum moisture content should be determined in accordance with ASTM Tes. Designation D-698,
modified to require 20,000 ft-1b of compactive energy per ft? of soil.

-e

Table Q4R 2.5-4
{eheet 6)
Revision 18
2/79
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ONSISTENCIES DISCOVERED TO 4 'E AA \/{,

4 é" NCPZLE
/ (" " -~ ) /' '
o/ Lov”T £ WA
\Dms & Moore Report (Page lS) E 1 ﬁ ‘/, 3 r-", /,"'

1) References:

I

'b. Standard No. 7220-C-501, "Civil & Stmctural Design Criteria" (Page’ 8)\
L.
) qualified Soils Engineer who will perform in-place density tests in compacted

fill to verify that all materials are placed and compacted in accordance with

{,., e

‘ .

V S; "Filling operations shall be performed under the téchnical supervision of a
»{‘ recommended criteria."”

(1 "
p l”
Jl
() Bechtel Field did not have a Soils Engineer on site.

2) References:

/""; I

a. Dames & Moore Report (Page 16)' o b“" - ¥ L ’ ’1“°[f‘f"’ i g _;,':)'.
bk

b. Bechtel Specs C-210 and c-le

/ Dames & Moore - "All fill and backiill materials:should be placed at or . ' i
near the optimum miuurc coutont 1n nearly hdtizcnul "1ifes approxiutcly

,L’,l nix to eight inches in lGose thickncsn“ ‘

L ““ 4 PR 4 l’ ‘l[‘?n\l' ‘ L P‘ ;'
¢

:,'.“‘.-; Bcghscl Specs -~ C-211, Section 5/2.2 " "H;um;cr. iz no case shall the un-

¢, ;7 compacted lift thickness exceed 12 inches." /) \ .
pl: * »> ot " ! J § "J &0
.-./-:,..i - Obviounly. these two requirements conflict. ﬁ', o ,;I."c.a e 7
’ b4 ’ PREY U el L /
helidie s gtita eyt del
ﬁ'..', LY n/)’ * P’ LA Y A 8 &
r’,""‘( 3);' Refcuncu. ’91,(*6 p Ll i -'--I sl
V‘c{ n -"‘-J'L q" Ma. ’.'('!’: " . o-\" “.LN i T /I’. /
\ A KT ““a. Dames & Moore Report (Page 15) \/17.-, ' ] o N ﬂ 7//,'13’ R |
hlf\.-." A . (./ A" e 11 piey I g
g e - 7 / o' s o P
P b. Bechtel Specification C-211 1 14 A T : iy g
\(‘ ‘}'ﬂ& p ,QI (ﬂ\7 C ,': . /".l:'. Y
F’ (d‘ Dames & Moore - "In addition, no compacted soils should be allowed to freeze '
'“ If fill or backfilling operations are discontinued during periods of cold , - ¥
b \ / weather, it is recommended that all frozen soils be removed or recompacted / -y
¢ prior to resumption of operations." " » (
Bechtel Spec - "No backfill shall be placed upon frozen surface nor lhlll‘( '/: i,,
any frozen material be incorporated in backfill." "od e ; n
A ' rfe
This does not address the question of removal or recompaciion upon rnu-pu.on"'{ ;'(".
of wirk. S .
- ’l‘

- -~ . AR R L - - . - . !



" IncSnsistencies Discovered to Date
Page 2
4) References:
a. Bechtel Design Standard C-501

b. Bechtel Spec C-211

AA Bechtel Design Standard - Table of Minimum Compaction Criteria
Purpose of £i1l = On site
support of structure Sand soil

Percent relative dmi:y .-
049-69)

> ‘/7/ 7
/ Geld % v brd
Spec C-21., Se "Cohesionless (uud) material shall be compacted
to not less :m\_qruuuv. density.... by ASTM D. 2049"

Spec and Design Standard conflict.

5) References:

),a. Dames & Moore Report (Page 14)

°0
# b. FSAR Page 2-7

&
p / Drawing C-44 v -
.y

/ |/ Dames & Moore - "It is recommended that all areas in which the final grade
will be raised by placement of fill be stripped of all topsoil and other
/ unsuitable soil if any and be thoroughly procf rolled.”

e s
N
s ipieg
e

FSAR - "All loose in-site sands, soft or compressible clay uu-. and
organic soils will be excavated in the Turbine Building area."

Bechtel Drawing C-44, Note #4 - "Withir the exca tm area shown all loose
/ surficial sands with relative

U L :
Added to this drawi — 0’0" 0 / 4‘}."

boring logs show us tha
than 75%.

1 vas not removed, Rowever, it may be greater

’
’

V/:’f‘ﬂf’/.(ﬂ A N




INCONSISTANCIES DISCOVERED TO DATE
M
Question #1

Discussion

Work performed during Diesel Generator area fill era was not done under the direct

supervision of a qualified soils engineer. 'n fact, Geotech (soils consultants

to Bechtel) did not have anyone on site between late 1974 and June/July of 1976

(the grade beam failure). Attachment 1 is an 1,0.M. describes the responsibilities
of Geotech during the early phases of the job. The item of the letter indicates

,// that the need for Geotech personnel is based solely on the availability of Field
Engineers and Q.C. personnel. The letter concludes by stating that the acceptance
authority for earthwork was delegated to Q.C, and Field Engineers.

It would have seemed prudent a* the remobilization after the 1975 slowdo:m to
reaffirm under the supervision of GCeotech that work was being performed properly.
Failure to do this has resulted in specification and work operation misunderstandings.

lﬂH;;;ii;fl ;
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Bechtel Power Corpora_tion

CCT0 41874 -
FIZELD QUALITY ASSURANCE 'f:': Interoffice Memorandum
MIDLAND, MICHIGAN
b J. P. Conaolly 0% October 1, 1974
swe  Job 7220 Midland Project fom T, C. Valenzano
e Geotechs Responsibility on
Earthwork Subcontract ot Construction
0-817

Copes ' N Midland, Michigan

’ This is ia response to your request for clarification of Ceotech's
responsibilities during summer 1973: Geotech's responsibilities
were that of providing design assistance to project engineering
and assistance to field engineering aacd QC. Furthermore, Geotech
has the responsibility for being cognizant of all phases of the
soils work in both engineering and construction. It is their
responsibility to be assured that the design is properly
interpreted, coastruction properly performed, and the specified
testing requirements properly implemeated, and if they are not
satisfied, to advise appropriate manazement personnel, It was
within this context that Geotech was allowed to perform acceptance
validation for both field engineering and quality control.

This vas done because sufficient nusbers of experienced Bechtel
field engineering and quality control personnel were not available
on the site. GCeotech's assiscance was requested for this reason.

-

Sufficient numbers were later made available and Geotechs services
s an acceptance authority was delegated to QC and field engineers

for Q and non-Q work respectively.
sedlo
T. C. V o

TCV/sw

Lo

»
. -
. - . v
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TMCONSISTANCIES DISCOVERED TO DATE
Question #2
Discussion

Although lift thickne$s may not be solcly responsible for the poorly compacted
/ soil, we believe that it is a factor particularily if the following is considered:
' < d 1. Dames and Moore recommended 6" - 8" lif:s and the report as written today
and supposedly used as a design document, still states that the recommended
lift thickness be 6~8 inches. (See attachment #1)

2. 1t has been documented by letter and log eatries that on several occasions

the 12" left thickness which is unconservative to begin with were exceeded.
(See attachment #2)

In conclusion, it is evident that the unconservative approach to lift thickness
has aggrevated and contributed to the poor soil conditions.

RMW/11~1~78
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P i L Q.'.—’ power
o / Company

P.0. Box 1963
Midland, Michigan 48640
July 23, 1974

il

Midland Project GWO 7020
. : Canonie QA/QC Daily Report
File: 16.0 Serial: B81FQAE74

Mr. J. P. Comnolly
Bechtel Power Corporation
P.0. Box 2167

Midland, Michigan 48640

Dear Mr. Comnolly:

There is a discrepancy in the Canonie Fill Placement QA/QC
Daily Report and Lift Thickness Check for June 4, 1974, in the QC File.
This report gives length 1075° +, width 150" #, load count 428, and
average lift thickness of 1' uncompacted. Usiang 18 uncompacted cubic
yards per load and the data above, we obtain an average lift thickness
of 15.5" uncompacted. According to Specification C-210 Rev 2, Section
12.5.2, "the uncompacted lift thickness shall be not more tham 12"."

We request an explanation for this discrepancy by July 31,

1974.
-You:o very ly, ' '
P
-7 '3, L. Corle
Field Quality Assurance Engineer
JLC/DEH/da ‘ '
CC: HEWSlager
RCBauman . 1 : i
TCCooke B ' L .

- -
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CiISUMERS FOZR COMPANY Bechtel Power Corporation

EGEIVE B

Post Office Box 2167

JUL 3 0 ]974 Midiand, Michigan 48640

July 29, 1974

MIDLAND PLANT PROJECT
JDLAND, [AICHIGAN

Consumer Power Company
P. 0. Box 1963
Midland, Michigan LB6LO

Attention: J. L. Corley

Reference: 81 FQAE 7L
Date: July 23,-197L
FQCL-019

Dear Mr. Corley:

Verification of 1lift thickness is perfurmed, in the field, by Quality
Control persomnel of both the subcontractor and Bechtel. I[ift thick-
ness verification is documented on the subcontractor's lift thiclkness
report and the Bechtel Quality Control inspection plan for that area.
The approximate location of the placement and amount of fill placed
(truck count) are also recorded on the subcontractor's report. Further
investigation of reports for the day in question, (June L, 197L) indicate
that some of the fill reported to have been placed in a "Q" area was
actually placed in a non "Q" area, This situation has now been cor-
rected by having the truck count made at the point of placement rather
than at the borrow area, as was previously done.

It should again be stressed that the inspectiun of the earthwork 1ift
thickness is performed at the point of placement by Quality Control per-
sonnel. The load count discrepancy for the day in question, or any other
day, has no effect on the quality of the completed work.

MZ;;@&”%

« P. Connolly




Bechtel Corporation

Interotice Memorandum
Oaiw August S 197’-&

' fom L, V. Hendry
o Quality Control

P Midland, Michigan
Job No. 7220

mlhﬂcnnmfmmtutthnthnmutwmwfmo
betwesen my daily field inspection report, subcontracts daily report and
Cancnies QA-QC daily report for the day of June L, 1974. All reports a-
gree Zone 1 material that was placed upstream from the sand
drain, but the actual area covered is a little cloudy, as is the actual
load count for this area. Corrective action has gince been taken to more
cloulyknpmkotpmtw-mmlocdlmomtodmmtul

. . M alp -

L. V. Hendxy

LVE/ juw
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All of the materials ment ioned above should be considered suitan'e

for use in the construction of the plant fills. However, it is recommerded

that preference be given toO placement of granular materials in the plant area,

due to the relative ease of compacting these materials. Granuler

placed and compacted properly under a range of

if possible,

materials can generally be

= molsture conditions using & variety of compaction equipment. Cohesive clay

s s
&8 soils can generally not b.‘plnud during periods of wet or freezing weather.

e 'n addition, clay soils would be difficult to place

areas because heavy compaction equipment would be requir

-

e - g Vo e i 4 2 ymﬂ)m

in restricted packfill
ed to break-up and

would be removed from on-site excavations.

%

2 compact hard chunk=s ize pieces that

-.' [Hling and |nghfi||§ng - It Is recommended that fill and packfill
content in lifts approxi=

he opt!mun noluurc

materials be placed at or near t

mately slx Lo ei a . inc ms in loose thlckmu and
owing criteria:

that each 1ift be compact ted

in accordance with the foll

PITERLA
| T Y

PURPOSE OF FILL

support of Critical Structures 95 100
support of Non-Critical Structures 90 95
90 95

Adjacent to Structures

& Maximum density and optimum molsture content should be determined by the

ASTM Test Designation D 1657667,
Slopes of excavations cut into compacted fill materials should be

nded slopes provided for excavations into natural soils,

the same as the recomme

A-18



S 1ES DI TO DATE

Item #4 - References: a) Bechtel Design Standard, C-501
b) Bechtel Spec., C-210, C-211

Conflict: C-210, C~211 both specify 80% relative density.
/ C=501 specifies 852 relative density for structure support.

Question: Has Bechtel's specifications, C-210 and C-211, always used 802
relative density as a compaction standard?

Answer: 1) Specification C~211 for structural backfill has always specified
80% relative density,

2) Specification C~210 did not originally address the requirements
for compaction of cohesionless materials to be utilized as plant
area fill. Revision 5 of the specification is where the require~
ments for Sands first appeared. When the specification wvas revised
to add a paragraph about sands, it was added at 802 relative den~

sity.
In conclusion, the specifications have always been inconsistant with the Project
Design Standard. " —
RM/10-24-78




INCONSISTANCIES DISCOVERED TO DATE

The Bechtel specs do not reflect the compaction requirements as found

in the Engineering Design Documents and the Dames and Moore Soils Invest~-
igatior Report,

References: Confirming ASTM~D1557<Method D.

1. P -7 T 1 d dati Investigation
age A"_g of "Soils :n Foundation Inv ig
Report”, December 1975.

Support of Structures =~ 1002 B.M.P.

Page A~18 as in #] -

Support of Critical Structures = 95% D1557
Table 10 of as in 1 ~

Support of Structures - 95% D1%57

‘j*— 4. Standard #C~501 =« Under Eeli‘n Documents = 2.4.4 -

"Soil and Foundation lavestigation Report."
5. BSpecification C=210 ~ Section 13.7 -

95% AST™ D1557

References to BMP (95%
Spec, C~208 ~ Section 9.1 = 957.B.M.P.
. Spec 210 = 12.4 Refers to = 952 B.M.P.
J. Spec C~211 =« 95% 3.M.P.

From the point in which Bechtel anticipated (field) doing the plant f£ill
vork the question of which proctor vas correct vas an area of confusion,
In fact, the field wrote Engineering & letter asking for a clarification
which was not addressed by letter (the question of proctors). FCR C-302
vas finally the vehicle for answering the question, in that Engineering
approved the use of the B.M.P.

Apparently, the specification (C=210) was still not clear since a telecon
vas recorded (attached) in which Engineering stated that their method for
the plant fill area is acceptable However, in 1974 Geotech stated in a
memo (attached) that the plant fill compaction requirements are as that
stated in section 13.7 (AST™ D15%7). Obviously, the intent of which proctor
to use has alvays been unclear It is my opinion that 95% of D1557 is what
vas intended to be used under the plant structures.

This conclusion is based on the folloving

1. All design related supportive documents indicate 952 of
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Al of the materials mentioned above should be considered suitable
for use in the construction of the plant fills, However, l? is recommended
that preference be given to placement of granular materials in the plan: area,
if possible, due to the relative ease of compacting these materials. Granular
materials can genera'ly be placed and compacted properly under a range of
moisture conditions using a variety of compaction equipment., Cohesive clay
soils can generally not be placed during periods of wet or freezing weather,
In addition, clay soils would be difficult to place in restricted backfill
areas because heavy compaction cqulpa;nt would be required to break-up and
compact herd chunk-size pieces that would be removed from unesite excavations,

Filling and Backfilling = It is recommended that fill and backfill

materials be placed at or near the optimum moisture content in lifts approxi=
mately six to eight inches in loose thickness and that each 1ift be compacted

in accordance with the following criteria:

FURPOSE OF FILL .

Surport of Critical Structures 95 L 100 N —
Support of Non<Critical Structures 90 95
Adjacent to Structures 90 95

* Maximum density and optimum molsture content should be determined by the |
ASTM Test Designation D 1557-66T. ;

Slopes of excavations cut Into compacted fill materials should be f
!

the same as the recommended slopes provided for excave:lons into natural soils. r

L T



Filling operations should be performed under the continuous techni=
cal supervision of a qualified soils engineer who would perform in=place
density tests in the compacted fill to verify that all materials are placed

and compacted in accordance with the recommended criteria,

Support of
Structures 85 *100%

Adjacent to
Structures 75 95

Areal Fill (Not

supporting or 70 90
adjacent to

structures)

#  Maximum and Minimum density of sand soils should be determined in
accordance with A.5.T.M. Test Designation D=20L9=64T,

wv Maximum dry density and optimum moisture content should be deter-
mined in sccordance with A.S.T.M. Test Desiynation D=698, modified

to require 20,000 foot=pounds of compactive energy per cubic foot
of soil.

EOUNDATION DESIGN DATA

General - Foundation design data presented in this section assumes
that Individual bullding areas will be prepared In the manner previously
recommended, |t Is our opinion that the major .plnt structures may be
utlifuurl ly supported on mat foundations citablished at the presently
planned elevations. Similarly, shallow spread foundations founded on con-
trolled compacted fill soils will provide satisfectory support for the
appurtenant structures,

A-76



Fills up to 35 feet thick will be required to obtain the
final plant grade elevation of 634. Fill will also be
required to achieve the foundation elevation portions of the
auxiliary building and the turbine puilding. Backfills will

also be required around all structures.

on-site excavated soils, poth sands and clays, are
considered suitable for general £ill material. Scils
containing organic matter axe nct suitable fcr use as £ill

material.

ALl £411 and Backfill material should be placed at or near
the optimum moisture cennhat in"dx to eight inch lifes. —
Each lift should be compacted in accordance with the

recommendations shown in Takle 10.

No compacted soil should be allowed to freeze. 1t is
recommended that all frozen soils be removed and the
affected zone be recompacted pricr to resumgtion of
cperations each season. Fill compaction and decisions
regarding remedial measures for frozen soils at the gurface
should be performed with the sugervision of a soils
engineexr. In-place density tests in compacted fill will be

s



TABLE 20

MINIMUM COMPACTION CRITERIA
PLANT AREA I'ILL AND BERM

Minimum CT-pcotioo Cttt.r%n

function of Fall I Situ Sand’
support of Structures’ 85y 958
Adjacent to Structures" 80% -
Category I Slopes - 95%
Berm - 95%
Area Fill (not supporting - 95%

or adjacent to structures)

i

lotes

All sand compaction is in terms of relative density as
determined from ASTM D 2049 test. ‘

All clay compaction is in terms of maximum density as
determined by ASTM D 1557, Method D axcept for area fill

not supporting or adjacent to structusss. In these n:ocoj
ASTM D 1557 may be altered such that only 20,000 ft-lb/ftd of
energy would be required.

Strength and compressibility testing may be required.
Gradation Specification

The materials used for structural backfill within three
feeat of the exterior wall of any plant area structure
shall be cohesionless and aining. The ir-size
gradation, as determined by ASTM C~136 (and C~117 when
required by the Field Engineer), shall be within the range
shown below:

Sieve Size Percent retained
o

1 inch - 0

(1] - 25

10 0 50

(40 40 9t

1200 " -

» .

2l

e A L B
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Ssscer  MIDLAYD PROJECT - - gt o ' P}
DIZSIL GENERATOR BUTLDING

SETTLDMENT MEETTING : T e e net
- Commgsrorne
FILE: B83.0.3 SERIAL: 6175 l (’SQGIQII ”’ U

ce DEMiller/TCoocke, Midland pECs @8

S Bunt, P-14-2098

miorn, Midlaad 116D QUALITY ASSL2ANCE
MIDLAND, MiCHIGAN

On Thursday, November 2, 1678, & zeet!ng was held in iann Arbor between Zechtel
and Consumers Power Ccmpany technicel pesople to reviaw the situation on the
sett.ement 0f tae diesel generatur foundation. Az ezenda and name: of personnel
in attendance are attached (Attachments 4 and 2).

2urizg this neeting the following discuss.om *ock place:

I. A. See Attachment C for Listing of Iaso=gistenczies

1. Tuveson of Sechiel stated “he fcollowiag:

C-501 is an AA design suide. Zecatel feels that Geo Tech, althcush
no% there full time, performed “ecimicel supervision. They

20* have a men full tize for either dike work or power block back-
til..

Gen Tach only reviewed dasa i fleld reguested them %5 revievw and
only if field had problems. 3Suchitel feels that fleld ensizeers'
persconnel anolved in compaction were qualified scils engineers
and could interpret tcns anc cor-slaticn of zests. CF Co does not
feel *hat they vere gualified sc.l: ezgineers on site (=03t were
right out of school). Zechtel (FAlartinez) bzd said iz July 137
they would kgve a man full time on the Job, but not the site.

2. Bechtel feels that relaxition of Dames & Mocre recommerdations is
supported wy fleld testing on compaction and the D&M Feport dces nct
spet ify the tyve of egquipment to e useéd. 1973 testing showed that
it varied depepding on equipment and mutevial. Would have used dif-
Jeve=3 compaction 42 1ifts warp £ - 8". CP (o talked to RexZord
about difficulty of monitoring spreading and coxpaction sspecially
in small areas. Zechtel says they feel as comfor:able with 12" 1ilse
as 6" - 3". See J L Corley letter %o Comnolly, 7/23/Thi. Dom Horn says
there vere areas arcund containzent vhere they went above mark. During
July 1974 PAM committed to CAH that Jwanzek would be on job full tizme -
affected by slowdown.

3. Bechtel dces not feel there is any comflict. If bSeckfill froze and
then thaved, it should bz remsved. It was 211 scraped off (usually
2") and thes tested with a pickax.



C-501 = On-site sand.

C-211 « Structural bdackfill so does not have to be %tocc high a
percentage (bought off-site sand). CP Co feels that the Becatel
C-210 specificatiocn did not require sand soil to be compacted to
85%. Bechtel feels that whether it is 80% or 85Z it has no
structural effect assuming the sand meets the gradation Zor
structursl sand (irported off-site).

Bechtel says that they requested that more borings be done before
diesel generator problem and they have now demonstrated that we
do have adequate compacticn of material iz sand lens area gques-
tioned. ’

Bechtel says that, ln some cases, the vrong standards could be
fellowved and that this was the prodblem with grade beam. There have
been times vhen inexperienced man could have selected the wrong
ceorelation. Since the diesel building problem, Becztel has gone
to running proctors as scil is being placed although they had taken
soze borings after grade beaxm, hut iid not see any probl s - Bew
DAY Proctcrs vere run as material was removed rom dorrev it -
none. This would have shown whether technicians were utiliziag <he
gorrect procctors. Present practices require higher demsity which
is more diffisult to obtain watching vheel =xcticm iu small araes
was assumed <o be impractical.

Shovld Bechtel modify proctor vs ASTM (see NRC Exit #6 below)?

During comnstructior, we are doing every week on diesel and every
€0 days on others. We see nc need to change from FSAR commitment,

Use of randem f111 wvas identified as ckay ia Dames & Mcoore and PSA®
and as long as adequately compacted is ckay. Will change FSAR o
indicate random fill will be used. In addressing Judgment om area and
non-uniformity of soil, ve should also cover conservatism of struc-
ture design to settlements. The building is a stiff structure and
can spun settlemants.

Due to various types of equipment, acceptance vas performance rather
than procedure. Copied from dike work, but not applicable to back-
£111. The table should bde modified.

Cover this in compacticn explanation. Review and change the FSAR.
The PSAR said 1/2" is a ballpark figure.

Typo; grade instead of actual.



6. C-10 specification in 1969 used four-pass performance specification
and test to 20,000 foot pounds Bechtel Modified Proctor (BMP). On
restart in 1973, C-l0 became C-210 for dike (methods) and performance
for rest of f£ill (testing to BMP with modified - 95% of 1557D). Was
added to Section 13 - testing is still based on 3MP per Secticn 12.

Iz 1977, Revision S was rewrittes to 1557 for placement (was re-
written for type of materials - sand). On clays said 95% of 1557.
Q-List dike was tested to 95%., but rest wvas accepted on Lepass.
Test in these areas shown less thaz 95%. There vere 3,000 tests
m.n.

95% 100%

M
(Varies frem 8 to 16%.

SMP wvas originally i=plied to be used for dikes. 20,000 2+ ib vs
56,000 2% 1b of effort on 3MP vs 1557. On other Jobs Sechtel uses
95% of 1557. Dames & Moore recommerded 95% of 1557 or 10C% of 3vP.
Sechtel does not know why 957 BMP was used - possibly S€,000 £+ 1
vas accidently copied ocut of the DM Report. As it ended up,
Bechtel used 95% of EMP for everything.

Referenced
« 1887 BMP
(1968) (1069)
Under & Suppert Of 95 100
Adjacent to Structure 90 35
Nonsupportive & Adjacent %0 20

7. Working on. Continue momitoring. The elastic foundation question
&%8 not yet been analyzed for the worst case.

8. Will discuss utilities and random £111 calculations which are major
concerns.

9. Feels no problem and could close up later. It is under cbservation.
0.02" maxizum allovable under ACI architectural.

10. ‘xay.



1l. Wil Ye monitoring. Imitial calculations 4id consider variations on
vater level.

12. Okay. Check consultant on preload.
13. Okay.

14k, Mat foundations not used norzally over random fill or in diesel
Suilding; Sechtel diz.grees. :

Bechtel disagrees on blow count question and noted that tests =ay have

been taken at planes.
&S

15. Does not believe material was placed as indicated (low blow ccuats).

2. A. Zlanned Puture Actions
1. Start monitoring underground utilities prior to other activities.
a. Condensate lines - measure gaps and survey (elevation).

b. Cther pipes - measure sleeve gaps - do additional excavation es
required.

¢. Get initial readings on adjacent underground pipes.
2. Release the duct banks.

3. Grout gaps betwveen building footings and scil for more uniformity in
soil pressure and avoidance of building stress.

4. Check the relative displacement between duct bank and fuotings -
lnclude the off-set duct dank.

5. Run a profile along the bore of pipe beneath the building bdefors and
after preloading. Include horizontal and vertical measurements con
center lipe.

6. Monitor condensate pipes and duct baoks and check comtinuity on one
duct per bank.

7. Iunstall soils instrumentation.
a. Building settlement markers.

b. Piezcmeter for pore water pressure (in and out).
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¢. Settlement monitoring of existing £111 at varying elevations.

4. Incliscmeters.’
8. Preparation for surcharge.

a. Three feet ¢ sand will be placed approximately 20' around
the outside ¢. the Diesel Generator Building and inside the
Diesel Generator Building for frost protectica.

b. Manhcles zay be utilized in the approximately 2,000 cubic
feet of sand.

¢. Excavate both sides of duct banks.

4. Protect the turbine generator basement wall, if a surcharge is
required in that area.

9. HResclve wvhat will be done in the transforme. areas.
Scheduling

The duct bank should be cut loose on November 6, 1578. This operation
vill take approximately 2% weeks. On November 24, 1978 start sroutinz
operation (li weeks maximum time estimate). The pord should be filled
by January 1, 1979 if at all possible. Instrument preparation should
start immediately to complete in 2-2% weeks. The meeting with consul-
tants will be held cn November 7, 1378 in Champeign, I11. Decisicans cn
surcharge will be made Ncrember 14, 1578.

It is anticipated <hat cridbing for the surcharge will be complete by
aid-December. NRC confirmation of the planzmed course of action mey be .
required. Cace fill has been stm.d. it will take approximately 2 weeks
to complete. The surcharge will then remain until approxismately Juze 1,
1976 (assumption). Removal would take about 2 weeks. It i3 assumed

that wvork would continue where possible in mechanical and slestrical

areas. Civil work oo Diesel Cenerator Buildiag would mrobably ccntinue
from March 1, 1979 through May 1979 and complete June 1, 1979. One
machine must be turned over om March 1, 1980 for hot functional.

Meaitoring operations should start as soon as possille prior to cutti::a
the building locse (initial wvork has been completed).

The NRC, Darl Hood, will be contacted on November 7, 1978 and a meeting
vill Ve set up with Messrs Hood and Lyman Eeller.
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Bechtel Power Corporation

MEETING AGENDA

Midland Units 1 and 2
Consumers Power Company
Bechtel Job 7220

DATE: Thursday, November 2, 1978, 10 a.m.
PLACE: Ann Arbor 0ffice, 4 D 5

SUBJECT: DIESEL GEMNERATOR REVIEW MEZTING
ATTENDEES: Consumers Power Company / Bechtel

DISCUSSION ITEMS: (I) CPCo/NRC Questions & Concernms
(A) "Inconsistencies Discovered to Date"
(B) NRC Exit Meeting Octcber 27, 1978
(II) Future Activities
(A) Releasing Duct 3anks
(3) Grouting Gaps Under Footing

(C) Utilities Menitoring During Release of
Duct Banks

(D) Soil Settlement Iastrumentation and
Monitoring of Utilities During Surcharging

(E) Preparation for Surcharge
(1) Protective Measures
(2) Frost Protection

(F) Schedule
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1)

INCONSISTENCIZS DISCOVERTD ™ DATE

References:

a. Dames & Moore Repert (Fage 15)

b. Standard No 7220-C-501, "Civil & Structural Design Criteria" (Page &)
"Filling operations shall be performed under the tecanical supervision of a
qualified Soils Engineer who will perform in-piace density tests in corpected

£i11 to verify that all materials are placed and compacted in accordaance with
recozmended criteria.”

Bechtel Field did not have a Soils Zngineer on site.

-\

e/
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3)

References:

a. Dames & Mcore Feport (Page 1&)

5. Bechtel Specifications C-210 and C-211

Dames & Moore - "All fill and backfill materials should be placed at or
gear the optimum moisture contant in ncar.‘.:r Borizcntal 1ifts opproximately
six to eight inches in lcose thickness."

Bechtel Specs -~ C-211, Section 5.2.2 - "However, in no case shall the un-
sompacted lift thickness exceed 12 inches.”

susly, these two requirements conflics.'

Seferences: v
a. Dames & Moore Report (Pesge 15)
b. Bechtel Specification C-21il

- "In addition, 2o ccmpacted scils should be allowed to freeze.
Ir f111 or beckfilling operaticns are discontinued durirg periods of cold
westher, it is recommended that all frozen scils be remcved or recompacted
prior to resumption of cperations.”

- "No “ackfill shall be placed upon frozem surface nor shall
any frozen material be incorporated in backfill."

This does not address the question of removal or recompaction upor resumpticn
of work.
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Inconsistencies Discovered to Date
Page 2 :

L) References:
a., Bechtel Design Standard C-501
b. Bechtel Specification C-211

Bechts) Design Standard - Table of Minimum' Compaction Criteria

b4 - 9n Site
Support of Structure Sand Soil
Percent Relative Density
85% (D20L9-69)

Spec C-211, §ﬁ§;og 5.5.1 - "Cohesicnless (sand) material shall be compacted
to not less than £20% relative denmsity...by ASTM D. 2045."
Specification and Design Standard conflics.

5) References:
a. Lames & Moore Report (Page 14)
b. FSAR Pages 2-T
¢. Drawing C-lb

Mcore - "It is recommended that all areas in which the final zrade
wvill be raised by placement of £i1l de stripped of all topscil and cther
unsuitable scil i{f any and be thorcughly proof rolled.”

FSAR - ":'1 loose in-site sands, soft or compressible clay soils and
organic sci.s will be excavated {a the Turbine Building ares.”
wing C-Li, Note #i - "Within the excavation area showm, all
loose surficial sands with relative density less than T5% shall be removed.”
L]

Added to this drawing 8/23/7S.

Boring logs show us that the 30il vas not removed; however, it may be greater
than 75%.

Discussion

The questicn of vhether the loose sands as descrided in the PSAR were ever remcoved
is a good example of vhy there should be mechanisms to insure that commitments

are properly conveyed to the Construction Group and that the cutlined work is
successfully concluisd. When the note to Drawing C-Lk wvas added, it was tco late
to eccnomically excavate the loose sand since they had for the most part been
covered by dackfill.

The attached doring logs and locations confirm existance of the sands, although
the blow counts look very good.



Inconsistencies Discovered to Date
Page 3 :

§) We question the method used to select the proctors. Errors inm reported
compaction probably resulted in selection of lower maximum density proctors.
See Bechtel letter to US Testing dated February 1, 1378. .
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Date October 31, 1978 . 2 pm:;er
Suescer  MIDLAND PROJECT - NRC EXIT '. gampany

INTERVILY OF OCTOBER 27, 1978 e : g

File: 0.4.2 Serial: 280FQA78 o A
cc SAfifi, Bechtel - Ann Arbor JlCorley, Midland

WRBird, JSC-2163 CSKeeley, P14-408B

RLCastleberry, Bechtel - Ann Arbor DBifiller, Midland

TCCooke, Midland . JFNewgen, Bechtel

“‘_

The following people were in attendance at the subject exit interview which was :
conducted at the end of G. J. GCallagher's inspection of October 24-27, 1978:

CPCo Bechtel NRC
RCBauman WLBarclay RJCook
TCCooke ' ABoos GJGallagher
JLCorley RLCastleberry
DEHorn LADreisbach :

CSKeeley PAMartinez |

DBMiller :

BllPeck ) :
: RMWheeler : = s

Mr. Gallagher stated that the visit was a follow-up on 50.55(e) report of the
diesel generator .ettlement and that it was also a fact finding visit. The in-
spection consisted of a raview of past data, activities in progress and planned
activities for future work. Inspection was performed by review of the FSAR com-
mitments; Specification C-210; Specification C-211; PQCI/IR C-1.02; Dames and
Moore Report of Foundation Investigation and Preliminary "xplorations for Borrowed
Materials dated June 28, 1968 and supplement to this report dated March 1S5, 196%;
preliminary data on diesel generator seéttlement problem including boring plan,
cross sections of fill, blow count versus the elevation graphs, lab data, settle-
ment data, boring logs, dutch cone logs, weather data and penetrameter readings

in test pits; design drawings C-45, C-109, C-117 and C-1001; soil tests taken

in the diesel generator building area during construction compiled by B. T. Cheek,
Bechtel QC; observation of soil testing 2t the test lab and in the field; and
discussions with Bechtel Ceo-Tech, Project Fngineering, Field Engineering, Qualicy
Control Fugineering, U.S. Testing, Consumers Power Company, PMO and QA personnel.
Mr. Callagher stated that he would not handle the findings as noncompliances, .
however, they could become items of noncompliance whea they are reviewed by his
managemenc. . .

His findingz/cbservations vere as follows:

1. The FSAR states that during operation, settlement rudings will be taken cvery
90 days. Decause of the diesel generator settlement problem, this frequency
should ba rve-evaluated for adequacy.



s.

FSAR Table 2.5-14 "Summary of Foundation Supporting Seismic Category I Struc-
tures” jdentifies the supporting soil materials under tlie diesel generator
building as bLeiny coantrolled, cumpactud colicsive soils. llowever, construction
drawing C-109, Rev. 9 and C-117, Rev. 6 identifies the mrcerial in this area

as Zone 2 material. Zone 2 ‘material is identified as random fill described .
as any material (ree of organic or other delecterious materials. In the ficld

a variety of materials have been used for the diesel generator foundation
material, in particular, sands, clay, and lean concrete, silty sands and clayey
sands. The apparent conflict {s that Table 2.5-14 identifies coiesive soils
where, in actuality, cohesionless sands have been utilized. A review of the
rucords indicate that sands have been used betusen elevation 594'-608', areas
of elevation 611'-613' ond areas between 616':£63'. This indicates the ex-
tent of the variapility of the material placed under the diesel generator
building foundation. Mr. Callagher did not feel it was good judgement to use
random material under the support of a structure.

FSaR Table 2.5-21 "Summary of Compaction Requirements” identify random £i1l

to require a compaction effort of a minlmum of 4 passes with the specified
equipment in this table. This requirement has not been an imposed requirement
of Dechtel Specification C-210 nor an inspection requirement of Bechtel Qualicy
Control Instruction C-1.02 for backfill.

FSAR section 3.8.5.5 states that settlements of shallow spread footings foundad
on compacted fill are estimated to be on the order of 4" or less. Site Survey
Program has identified settlements in the diesel generator building fcundution
on spread footings to range from 0.55 inches to 2.30 inches and in cxcess i
of 3.0 inches for the diesel generator pedestal.

FSAR figure 2.5-47 indicates the foundation of the diesel generator building
to be at elevation 634", according to design drawings C-1001, Rev. 5 it is
indicated for the diesel generator :prcad footings and pedestal foundation

to be at 628°'.

A. Specification C-210, section 13.7.1 requires all cohesive backfill in the
plant area to be compacted to fot less than 95% maximum density as deter-
mined by ASTM D1557 method D which requires an effective compactive effort
of 56,000 foot-pcunds of energy per cubic foot of scil. lowever, section
13.4 Testing requires testing of the materials placed in the plant area
to be performed in accordance with tests listed in Section 12.4. This
section, in particular section 12.4.5.1, "Cohesive Soils," requires maxi-
mum lib densitius tc be determined using ASTM D1557 Method D provided
& compactive energy equal to 20,000 foot-pounds per cubmic foot is applied
(Bechtel Modified Proctor Density). To date, the Bechtel Modified Proctor
Density for determining maximum prector densicy versus optimum moisture

content has been utilized. Ihis conflict results in an unconservative
llthed of detorm dens uring

Lo m N par the

aEtua in-place compaction would be leus using the Bechtel Yudtricd Proc~’
tor Density as a reference than using cthe standard ASTM D1557 meched D.
This is due to the fact that the compartive energy exerted using the 3echiel
Modificd Methed is 'ess tiwn the effurt exerted by the standard method D -
example: 20,000 fout-prunds versus 56,000 [ovt=pounds.

R
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7.

10.

11.

13.

B. Bechtel Quality Control Tastruetion C-1.02 section 2.4 testing identifics
the applicable inspection eriteria and includes-Specification C-210, ucc-
tion 13.7 and 12.4 which includes the apparent conflict as described in
detail in Part A above.

C. A fucther review of the original subsurface investigation performed by
Dames and Moore and documented in report supplement dated March 15, 1969
page 10 indicates that the recommended minimum compaction criteria for
support of scructures be 100% of maximum density using a compactive effor:
of 20,000 foot-pounds (resulting from Bechtel Modified Proctor determina-
tion). However, this 100% of Bechtel Modified Proctor corresponds to 95%
compaction according to the standard ASTM D1557 method D and not 952 com=
paction according to Bechtel Modified Proctor methed which has been utilizad
for the entire plant fill area to date. Furthermore, Dames and Moore
Report, page 15 states that all fill and backfill material should be placed
a4t or near the opiimum moisture content in near horizontal lifts approxi-
mately 6-8" in loose thickness. Bechtel specificaction permits a maximum
of 12 inches which affeccts the compactability of the material.

Piping, condensate lines, duct banks, and other utilities under the diesel gen=-
erator building may alsc be affected and must be evaluated. L

Mr. Gallagher stated he was leaving not having s , 6esden calculations and
will be discussing cesign calculations, assumptionSimade, and cenflicts with
the FSAR with Licensing. _ - o ., '
The inspector observed the structural concrete crack that has developed in

the east exterior wall. The crack was cobserved with members from Bechtael
GCeo-Tech and Consumers Power Company. The crack extended ful! height of the
wall and continued dowm through the spread footing as seen from rhe inside of
the building. The crack is expected to have been induced flexurally caused

by differential settlement. Discussion with Bechtel design staff has indicated
that this crack is under study and is currently being evaluated. ACI-318-71

in the commentary secticn 10.6.4 limics flexural ecrack exposed to the outside
to 0.013". Corrective action may be required if this limir is exceeded.

The following tusts were observed :o be performed in accordance with the applic-
able tests standards by U.S. Testing: ’

A. Lab Test ASTM D1557-70
B. Field Test ASTM D/1556-64

Caleulations should be c/aluatad on the increase and the rate of inercase
of the pond fill and the effects of the water in other areas.

Mr. Callagher i:a:ud that the NRC does not view preloading of the structure
to be a fix or resolution of the problem at this time. .

Seismic loading calculations should be determined for the type of material
exinting fn lts present comdition.
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-
onsistancies Discovered To Date

D1557. A telecon with Geotech also confirmed that the
intent was to use the more conservative method.

2. Justification for clarifications were within the specs
themselves, which were not clear to begin with.







g Bechtel Power Corporation

Interoffice Memorandum

o G. L. Richardson Fiie Na

Suorec: Response to NRC 50.54 Request, cee  APR 91979
Item 1 Relating to the Diesel
Generator Building, Midland fom D, R. Johnson

Project, Job No. 7220
o SFPD Construction
Quality Control
copmss  J. L. Newgen A 425 Market Sc. &« §-0343
R. A. Simanek 32nd Floor D10
N. L. hrclay/ ]
In reply reference:

2-cqc- 402679

Reference: 1IOM, G. L. Richardson to Distribution, same subject,
dated March 29, 1979.

What follows is Construction Quality Control's best effort attempt to
prepare replies to those questions which you assigned to the PFQCE in
the above referenced IOM:

- Variance 6, Items 4, 5, and 6

A There is no variance to the Bechtel QA program requirements
for construction quality control based upon the following
evidence:

The Bechtel construction quality comtrol program of surveillance
inspection over work performed by Canonie and inspection cver
work performed by Bechtel was complied with for the compac:ed

backfill operations at the Midland jobsite. 1In the case of
Canonie, they performed and were totally responsible for their
EIE_'- ‘ own work, inspection, documentation and quality assurance; all
LHPNG in accordance with their Bechtel approved QA manual. Bech:tel
| MECH. Construction Quality Control performed surveillance inspection
wgf."ﬁ!iz over Canonie in accordance with FIP C-210 and QCI S/C1.10., As
%- stated in Bechtel's construction quality control program document
| RECEIVING SF/PSP G-6.1, the purpose of surveillance inspection is to
_,.“%.é:‘fw determine if an action has been accomplished or if documen:ts have
Pi:‘“ ;ﬁ: ' been prepared in accordance with selected requirements of the
contract documents. Surveillance inspection does not mean that
%i_ all or all of any subcontractor activities are observed for the
[ V&S ) NO purpose of determining compliance. Surveillance inspection is
DATE. . intended to provide a degree of added confidence that subcontractor
work meets contract document requirements.
j APR 13 1978
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G. L. Richardson
April 6, 1979
Page 2

In the case of soil compaction performed by Bechtel,
Construction Quality Control was responsible for
inspections in accordance with FIP C-211 and QCI C-1.02.
Because soil compaction is an activity where inspecticn
of the completed work to verify quality is ineffective,
QCI C-1.02 is designed to provide in-process monitoring
by surveillance to verify conformance with the documented
instructions, i.e. Project Engineering's specifications.
This type of inspection prograrm 1s consistent with the
requirement in Criterion X of 10CFRS0, Appendix B which
states in part:

"1f inspection of processed material or products
is impossible or disadvantageous, indirect control
by monitoring processing methods, equipment and
personnel shall be provided."

A brief description of the'work performed by Canonie and
Bechtel as well as the surveillance inspection and monitoring
performed by Construction Qualicty Control follows:

1) Canonte

1975: Canonie started fill operations south of the

Q line on 10/29/75 for the south access ramp and lay
down area for the turbine building. Work proceeded
through 11/13/75 to elev. 616 +. Construction Quality
Control surveillance inspection was provided by FIP
C=2,10=4=-53,

1976: Canonie started fiil operations adjacent to the
scuth access ramp 7/11/76 and proceeded to elev. 623 =,
Construction Quality Control surveillance inspection
was provided by FIP's C-2.10-4-58 and C-2.10-4=62.

1977: Canonie started fill operations at elev. 623 + on
6/22/77 for the diesel generator building foctings, and
completed fill to the bottom footing elev. 628 + on

7/30/77. Comstruction Guality Control surveillance
inspection was provided by QCI §/C 1.10-1, 2, 3, 4, 5 and 6.

2) lcchtc;

1975: Structural backfill (Plant Area Fill) started on

/75 in the area south of and adjacent to the Q line
wvall from elev. 589' to 612'. Constructien Quality Control
inspection was provided by FIP 2.11-1-12,

SB 0488y
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G. L. Richardson

April 6, 1979
Page 3

1976: Structural backfill started 7/9/76 for a 3 foot

wide area adjacent to the Q line wall from elev. 606 to

618 + Line 1 through 12. Construction Quality Conmtrol
inspection was provided by FIP C-2.11-1-19.

1977: Structural backfill began 2/15/77. The majority
of work consisted of backfill around the circulating
water discharge piping, service water piping and
electrical conduit encasement (primarily hand work with
some motorized equipment used for small sliver fills in
D. G. area). The Bechtel work was performed in the same
time period as work performed by Canonie to bring the
£111 material to elev. 628 +.

Documentary evidence that the Construction Quality Control
program for surveillance inspectiorn over Canonie's imple-

ment
the
and
the

ation of their QA program commitments is provided by
completed FIP's, IR's, 'NCR's, Bechtel QA audit reporcs
Canonie inspection reports; all of which are on file at
jobsite,

Documentary evidence that the Comstruction Quality Control
program for inspection of soil compaction performed by Bechtel
is similarly provided by the completed FIP's, IR's, DR's,

NCR'

s and Bechtel QA audit reports; all of which are on

file at the jobsite.

B. Sinc

¢ there is no variance, the question of generic application

is not relevant.

Gs The
the
thic

remedial action taken by Project Engineering in revising
specification requirements for proctor curves, lift
kness, density testing, etc., will be reflected in

changes to the inspection criteria contained in the QCl's.

D. Except for changes in the inspection criteria referenced in

the
spec
Cont

QCI's to reflect Project Engineering changes to the
ifications, no other changes in the Construction Quality
rol program are needed for corrective action.

2. Variance 6, Items 7 and 8

A. There is no variance to the Bechtel QA program requirements

for

construction quality control based upon the following

evidence.

1)

Evaluations of motorized compaction equipment did occur
and are recorded in the following memoranda:

Buchanan to Jeffers of 9/18/73
Dragicevic to Church of 10/5/73
Jeffers to Valenzano of 11/16/73

SB 04882
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G. L. Richardson
April 6, 1979

Page 4

The motorized equipment described in the above correspondence
was used by both Canonie and Bechtel for compaction work.
Evaluation of hand held equipment was accomplished on initial
use based upon satisfactory compaction reports. Formal
evaluation reports were not required by specification nor
provided by Field Engineering. The documented telephone
conversation between Grote and Rixford on 9/18/74 should

also be noted as it clearly indicates that Project Engineering's
position was that equipment capacity is not important provided
the main objective of obtaining acceptable compaction test
results is achieved.

2) Tix completed Quality Control Inspection Plans and Inspection
Recnrds on file at the jobsite provide documentary evidence
that lifc chicknesses did not exceed the 12 inch limit. No
changes to the maximym lift thickness were made by Field
Engineering, and the inspection records show that the specifi-
cation requirements were met.

Since there is no variance, the question of generic applicatien
is not relevant,

Same as for 1C above.

Same as for 1D asove. If it is now believed that formal
documentation for reporting equipment evaluation is necessary,
this requirement should be added to the Project Engineering
specification.

3. Variance 7, Items 4 and 5

A.

There (s no variance to the Bechtel QA program requirements
for comstruction quality coatrol based upon the following
evidence:

1) Construetion Quality Control through their surveillance of
U. § Testing did in fact identify cthe lack of moisture
testing. As illustrated in the following listed documents,
it is apparent that not only QC, but Construction, Project
Engineering snd QA weres all aware of the lack of testing:

NCR=55 of 2/4/74

NCR-324 of 8/6/75

NCR~421 of 5/16/76

QAR SD=40 of 7/22/'77

Mer:> Newgen to Cestleberry of 8/15/77
Memo Castleberry to Newgen of $/30/77
Telecon Hook to Roa of 10/10/77
Telecon Hock to Roa of 10/13/77
NCR-1005 of 10/26/77

Memo Newgen to Castlebarry of 11/18/77
Memo Castleberry to Newgen of 12/15/77
Memo Newgen %o Richardson of 12/21/77
Telecon Daan/Osborn to Roa of 4/7/78 SB 04”3_

102679



G. L. Richardson
April 6, 1979
Page 5

c.

D.

2)

Following the issuance of QAR SD-40, U. S. Testing did
perform moisture tests in the borrow area and they
maintained an informal moisture log for this activity
starting 8/1/77.

A review of this log by CPCO - QA in January 1978 revealed
some inconsistency in reporting dates and moisture contents.
As a result, Bechtel QC added a formal review of the U. S.
Testing Log to the current inspection plan QCI C-1.02 on
2/13/78 = and this log is now being retained in the QC vault.

Same as 1B.

No remedial action is needed.

No corrective action is needed.

4. Variance 8, Item | \

A.

There is no known variance (Geo-Tech has not completed their
investigation) to the Bechtel QA program requirements for
construction quality control based upon the following evidence:

1)

2)

Geo-Tech has not prepared their report as of this writing,
but from what we have been told it is their belief that
testing frequency and material classification (matching
laboratory comparison sampIaa with field samples) were

performed incorrectly.

B, 8. Testing Procedure

U. §. Testing scils technicians selected the lab standard
(Proctor curve) used for comparison with the in-place soil
material at the time of in-place density testing. They
accomplished tiils by visual comparison of the in-place

samples to jarred laboratory samples brought to the field.

An approximation of the active jarred samples to select

from ranged from 10 to 25 at any given time. These samples
included cohesive and non-cohesive material. The laberatory
samples representing soils that were encounterec frequently
remained in this active collection. When a jar sample was

no longer being used, it would be placed in the inactive
collection retained at the laboratory. Material such as

that represented by BMP 278 was encountered frequently, and
that is the reason it remained active for such an extended
period. The values for BMP 278 were periodically checked with
information from either a one point sample or complete proctors.
Documentation of these checks was not required by specification
and vas not maintained.

SB 04884
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G. L. Richardson
April 6, 1979

Page 6

3)

When an in-place soils sample could not be readily
classified through visual comparison, the U, S.

Testing technician would bring the soils sample to

the test laboravory and perform a one point proctor

to assist in the selection. If classification could
still nut be made, a complete proctor was prepared, and
the sample was added to the laboratory's active proctor
collection.

Construction Quaiity Control

The Construction Quality Coucrol Engineer assigned to
monitor Bechtel soil compaction also monirored the U.

S. Testing technician's visual comparisor of laboratory
camples with in-place density test samples. If the £ill
being testud was placed by Canonie, this visual comparison
was also observed by the responsible Canonie Ianspector.
Construction Qualicy Control also monitored the U. S.
Testing technician's tecinique in perfowvming in-place
densicy tests.

Construction Quality Centrel, in their role of providing
technical diraction and surveillance of the laberzcery,
monitored the procedures used for making Proctor curves
and one point proctors wien visual classification could
not be acromplished in the field.

None of the specified testing m=thods (ASTM D1556, 1557,
2049, etc.) identify comparisen of field moisture and
density test rasults with saturation conditions (zero
air voids) as a method of checking the validity of cest
results.

To es blish whether or not a particular group of field
tests are in error, it will! be necessary to incorporate
inherent errors in testing mechods (sand cone and nuclear
methods). The specified test methods (and geotechnical
literature) indicate a standard deviation on density
weasuremant of 3 to 5 1lbs./cu.’t., and a standard devi-
ation on moisture content on the order of one half to one
per:ent moisture.

Incorrect calculation of ra2lative density test results was
identified in 1975 and the corsrect method of caleculation
hzs been employed ever since.

Material gradation specified in specification C-211 was
not intended to match that specified as Zone J material
in C-210. However, Zone 3 msterial dii meet the gradatica
requirements of C-211 and was used as structural backfill
(cohensionless, free-drajning material).

SB 04885
102679
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C.

D.

Using different ..boratory curves co clear failing tests
was recognition that the material had been incorrectly
identified initially.

In summary, the methods employed at the time were believed

to be correct methods. In particular, careful evaluation

of the soil encountered in the field when determining the
proper curve or laboratory maximum density to use is believed
to be consistent with the specification and superior to using
one laboratory maximum density test for every 20 field tests
without consideration of soil type.

Since, at this point in'time, no variance has been identified,
the question of generic application is not relevant.

No remedial action required.

No corrective action necessary.

5. Variance 8, Items 2, 3 and 4

OO0 w3

Refer to 4A, B, C and D above

6. Variance 8, Item 4, 5 and 6

A,

ihere is no variance to the Bechtel QA program requirements
for construction quality control based upon the following
evidence:

1) The jobsite records indicate that the minimum testing
frequency requirements were exceeded. These records
show that one test was perfomed for approximately every
300 cu. yds. of £i11 under the diesel generator building
rather than the required one test per 500 cu. yds.

2) There was no QA program nor QC program requirement to
generate a supplementary record listing actual test
frequencies. By program, the Quality Control Engineer
was instructed to mot‘tor field in-place density testing
by surveillance as defined in PSP G-6.1 and verify that
he did so by initialing and dating the IR. The Comstruction
Quality Control Engineer did this. The approved program
was implemented.

Since there is no variance, the questions of generic application
is not relevant.

No remedial action required.
No corrective action necessary.

SB 04816
102679



G. L.

Richardson
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Page 8

7. Variance 8, Item 4

A.

D.

QCT C-1.02, Rev. 2 dated 8/77 and Rev. 3, dated 2/78 do not
reference the test frequency requirement found in paragraph

5.6 of specification 7220-C-211 as the appropriate inspection
criteria. However, under activity number 3-1.b of QCI C-1.02
Rev, 2 and 3, a review of the testing frequency was and is
required. Paragraphs 5.1 and 5.5 of specification C-211 are
referenced as the inspection criteria for proper test method

and technical adequacy. Thus, Rev. 2 and 3 of QCI C-1.02

was written and approved for use with the additional requirements
of paragraph 5.6.3 being omitted.

It should be noted that for the time period during fill placement
up to the footing level for the diesel generator buiidings Rev. 1l
of QCI C~1.02 was in effect which called out the proper specifi-
cation paragraph reference for testing frequency.

No, this variance is not of "a generic nature for the frequency
paragraph reference omission was due to a format revision of
C-1.02 from Rev. | to Rev. 2. A review of C~1.20 Rev. 2 and 3
indicates that all other references were carried through.

QCI C~1.02 will be revised to include paragraph 5.6 of specifi-
cation 7220-C-211 Rev. 5 as the appropriate inspection criteria
for testing frequency.

No corrective action is required to brecludc repetition.

8. Variance 12, Items | and 2

A.

There is no variance to the Bechtel Q. program requirements for
construction quality control based upon the following evidence:

Bechtel Quality Control did implement the infeormation feedback
and corrective action requirements addressed in SF/PSF G~-3.2.

1) The following listing represents particular actions taken
within QC to correct and improve the Quality Control scils
program operations:

QC Corrective Action Report Based On
QC-19 - 9/14/76 NCR-510
QC-36 - 2/16/77 CPCO QF=142
QC=37 = 2/24/77 CPCO QF~150
QC-63 - 11/1/77 NCR~1006
QC-64 - 11/21/77 CPCO QF=-199

SB 04887y
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Quality ) 1so routes copies
group res ible for the control

apparently cat the nonconforman
accomplished the fol
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NCR=421] 3/5/76
NCR-686 2/11/77
NCR-698 2/9/77
NCR~1005 10/26/7
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Super. 6/23/76
Super. 171717
Super. 3/7/77

Super. 3/24/78
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Since there is nc variance, the question of generic application
is not relevant.

No remedial action required.
No corrective action necessary.

-

In summary, except for Item 7 above,
dat2 is indicative of a variance from

o
requirements by Constructior Quality

D. R./Johnson

DRJ/adm
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ANALYSIS OF MIDLAYD PLANT ARCA FILL
SOIL TIST RECORD:
FINDINGS TO DATE
Prepared by: T. lehil

The following report 1s a brief sutmary of initial Iindinss' in the investigation
of the Midland Plant Area Fill Soil Test records. The analysis has been con-
ducted Ly T. Nehil and J. 0. Wanzeck. Though a congutcr aiced analvsis is being
prepared which will be far more extensive, the present findings vere obtained

mercly by scanning the records.

Most glaring is the departure from Spec. C 208 regarding frcquency of soil
=e=-cec-on. According to this spec., Jechtel Modified Prcctor and Relative

Density classifications were to be established cne per every 10,000 cubic yards

of fill, with field density tests being made every 500 c.y. Thus approximately

twenty tests should be made under any one classification.

). RD 24 is referenced 196 times
. RD 55 is referenced 4S1 times

3. RD 61 is referenced 574 times == 1,261

<

BMP 270 4is refersnced 210 times
DMP 271 is referenced 135 times
BMP 269 is referenced 217 times
DMP 277 is referenced 148 times 53:1383-1
D 278 is referenced 81 times Z * 73[
| 2,052  mewce S35 2547
TeTat ! R . /’f.

% &9 b W

Thus a relatively small oumber of clacsifications were used to represent v~ g

quantjtics of fill placed. Furthernore, the tizme span over which a classification



vas used has been found to be as much as 24 months.

It is assumed that no single stockpile of a uniform soil type was available

for borrow for two years straight. This is supported by the misuse of the
classifications which result in field relative densities exceeding 1007.
For sxample, 9% of the RD 24 tests show relative densities greater than
105 with the highest value being 131Z. RD 61 tests over 105% represent
15% of the total 574, with the highest value obtained being 137%. RD 55
tests with over 1057 relative density comprise 51X of the 491 test, i.e.,
this classification was misapplied more than Lalf the time. The highest

relative density obtained under this class wr : 1427%.

Compaction of cohesive scils at times exceeded 105X. In additiom, many
tests on cohesive soils show combinations of inplace dry density and

moisture content which place them outside the zero-air-voids curve for their

assigned classification.

The following table illustrates the trend to misapplication of the B!P test

classifications:

Soil Classification % of tests over 1057 % of tests outside
Nurnber Compaction zero-air-voids curve

BMP 22

BMP 11




., There 1s a tendency for obvious misuse of a classification to appear very early
and y.o: not be flagged. The very first field density test rcferencing RD 55

shows 1197 relative deasity, throwing doubt om both the in-situ soil and tihe
classification itself. Another, D! 278, wvas first used on 4/1/77. ALl
tests in 4/77 were invalid (i.e. outside serc air vcids curve or 1057 compaction),
as were 575 of the tests made in 5/77. Yet the classification was referenced

52 more times over the next 5 months.

- Similar patterns are revealed for the other 3!fP's referenced above, where
discrepancies in the use of a classification ware apparent almost izmediately,

yet QC comtinued to accept all test reosults.

The wrong pass-fail criterion was used for nor-cohesive soils at various times,
From the fall of 1974 to the fall of 1975 all relative density calculations
vere made by dividing the in-place dry demsity by the mzximum labt dry density.

Many of the tests which passed by the above method fail when properly calculated.
For ex ample MD 215 references RD 24 and show a compaction fo 957, calculated
by the wrong method. When recalculated, tbe relative dersity turns out to be

722, failing. This test was used to clear four other failing tests. Mone of

the bad calculations werc ever flagged.

§3.1283S




JOIES ON PROCTOR DENSITY

The moisture density curve is a result of plotting to suitable scales the dry
densities obtained at various moisture cnt;nu used for the trials. It shows
that the range of increasing and decreasing densities are due to the water
content of the suil. The highest density indicated by this curve for any
moisture content is the standard or procter density; the water comtent at

vhich this occurs is the optimum water comtent.

The zero air void curve may be drawn as soon as the specific gravity of the
soil is known or estimated. This curve represents graphically the theoretical
maximum density chat can be produced under a given moisture content.

We reconize the fact that the density obtained by the standard techanique is
not an absolute maximum, explains the occurrence of field densities higher
than this value obtained during cmtm:'ion. Such densities must be secured
below the optin.. However, a deasity that approaches the ’icto air voids

value might theoretically be obtained, but with much more compactive effort.

Example Specific gravity = 2.63

A cubic foot volume containing 120 lbs. of dry soil is occupied entirely by
soil and water. Then the soil occupies 120/62.4 x 2.63 = 0.73 cubic feet.
The remainder 1.00 = 0.73 = 0.273 must be the volume of water. This water
will weigh 0.27 x 62.4 = 16.85 1bs., which when expressed as a percentage of
dry soil weight = 16.85/120 = 14.0%. This represents one point on the zero
air void curve,

S$3.10837
Jow/ecf

~ - et e _ R AR AT £ A AL 2 e g T e et o b X R
T2 o MR i TR R ol et SN Lt e Loy Sy s T R~ -t




To

G Seots

Bechtel Associates Professional Corporation

Inter-office Memorandum
RECEIVED

R. L. Castleberry Date i0 January 1979

: JAN1 91978
Midland Units 1 & 2-Job 7220-001 From 8. 8. Afif1
Plant Area Fill RL WIEDNER

of Geotechnical ces
S. L. Blue ) At Ann Arbor 17(D)5S
H. H. Burke/W. R. Ferris w/a 7220-79-5

P, Martinez w/a
J. 0. Wanzeck w/a
K. Wiedner w/a
1320, 3410

Attached you will find J. 0. Wanzeck's memo in reference to plant
area f£ill placement records.

We feel that further evaluation of these records would be in the
best interest of the project. It is possible that some commitments
may not have been met. The matter was discussed with K. Wiedner
today and it wus agreed the task force will work om the subject.
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Bechtel Associates Professional Corporation

Inter-office Memorandum
S. 5. Afif1 Dat 10 Jaouary 1979
M‘dland Units 1 & 2-Job 7220-001 From J. 0. Wanzeck
Plant Area P11
" ot Geotechnical Services
S. L. Blue At Ann Arbor 10(D)S

1310, 3410

I have made & simple review of the plant area quality comntrol records
lad_ the following is a bdrief summary of this review.

Under specification C~210 as monitored by the field testing specification
C-208, the following is offered for further evaluation.

1. Relative dens’ty test results were used for demsity comntrol om
Zone 1 soil. Zonme 1 is classified as cohesive; relative dexsity
is used for granular soils.

2. Maximm density as determined by the relative test was used as a
basis for arriving at 952 of proctor deasity (i.e., 109.0 Field
| T14.0 A max.” 6%

In terms of relative density, this would be about 60-50&. ‘

3., Falling testr as determined above were also cleared using the same
erronecus procedure. :

4. RD #55 (Ym. - 109.7 011:-3) vas-used in many cases to check
densities. This may have appeared to be the material described, but
in many cases, the maximm density was more than 10(9.7 lbs per
cubic foot as evident by other tests and many cases of relative
densities exceeding 100Z.

5. Some relative density standards along with BMP standards were
changed and passing results were obtained (i.e., MD (08, RD #49
@ 662 was cleared by MD 872, RD #41 @ 110%).

On specification C-21l structural bLackfill, the major fault I can see
at this time is that Zona 3 material wvas used for structural £4i11. This
material (Zone 3) was specified for the sand chimney in the dikes and
has a different gradation than was called for in C-211. I believe

that this material is suitable, but it may have a conflict as far as
the FSAR is concerned.

" We can see from these observations that the findings from ~he administration

building may hold true for other arsas of the plant £411. It also in-
dicates the testing lab may not have always had qualified supervisica.

I have not yet completed all studies that I am doing but I want to keep

you aware of my progress. S8°19839
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Bechtel Power

7
Post Office Box 2167
; e

Mg and, Michigan 48840
MAY 02 1979
{
U. S. Testing Company

KARL MEQT‘FR
1415 Park Avenue /

Hoboken, New Jersey 07030
s/ie
o~ " :
At K gre

April 25, 1979

Attention: Dave Edley

Job 7220 Midland Project 722< —/€/
Subcontract 7220<C-208

Meeting Nrtes

C-208-B-364

Dear Mr. Edley:

Attached for your information and files please find one copy of
méeting notes for the jobsite meeting held on Monday, April

9, 1979, at Hohoken, New Jersey.

Very truly yours,

JFN/LFS/OLP/km

S

Attachments

T o

Y

FIVIOIP ‘o

BOONY NIy

Cing

6l,
INVUNTSY AL1TVNO

|
- 5B169476

(500w covoconam, |




U. S. TESTING, CONSUMERS POWER COMPANY AND
BECHTEL POWER CORPORATION

DATE: April 9, 1979

PLACE: U. S. Testing Headquarters, Hoboken, NJ

SUBJECT: See Below*

ATTENDEES: E. Basile : U. S. Testing Company
E. Zadena U. S. Testing Company
E. Edley U. S. Testing Company
M. Anzelmo U. S. Testing Company
J. Speltz U. S. Testing Company
B. Marguglio Consumers Power Company
D. Worn Consumers Power Company
R. Wheeler Consymers Power Company
D. Palmer Bechtel Power Corporation
G. Richardson Bechtel Power Corporation

I)* Ben Marguglio opened the meeting by cstablishinj the following agenda:

1)

1)
2)

3)
Ben
1)
2)
3)

4)
5)

6)
7)

Describe the problems relating to the Midland sofls problem.

What U. S. Testing thinks may be the problem: where did U. S. Testing
contribute to the problem?

What did U. S. Testing say to the NRC during the NRC investigation.
Marguglio presented the following to describe the types of problems:
Inconsistencies in the SAR

SAR Requirements not translated accurately/clearly into the specifications.

Requirements for testing were not totally stated. Callout for proctor
not total story. :

g‘ltcrprl'otations were varied and not released through normal specification
annels.

Client suspects there was not a total understanding of the process by
any one individual. Lack of expertise.

There may have been 1neov;nct proctor selection.

There may not have been timely corrective action in identifying the extent
of the problem and identification of the problem as opposed to fix.

SB1e9%477
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Subcontract 7220-C-208
Meeting Notes of

April 9, 1979

Page Two

g)

9)

10)

Accountability for inspection may have been lacking.

wWho inspected
what inspected
How inspected, etc.

U. S. Testing may have utilized to a sampling process without suf-
ficient historical background on the process.

U. S. Testing may have failed to qualify the test or the inspection
process. ~

Ben added that all of the above contributed or could have contributed to the

problem.

II1) The main discussions during the meeting centered around the above. The
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