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

Consur-ers Pover Cormpany
ATTN: Mr. Stephen E. Howell
Vize President
1945 West Parmall Read

Jackson, M1 49201

Gen:lezen:

This refers to the investigation conducted by Messrs. G. A. Phillip,
£. G. Gallagher and G. F. Maxvell of this office on December 11-13,
18-20, 1678, and January 4-5, 9-11 and 22-25, 1979, of activities at
the Miélans Nuclear Plant, Units 1 and 2, aucthorized bdy YRC Construc-
tism Persi:s Ne, CPPR-81 and YNo. CPPR-82. The investigation relatec
te the set:le=ent of the diesel generator building at Midland and the
acezuacy of the plant area fill. The prelizinary results of this
investigation vere discussed vith Consumers Powver Company and Sech:iel
Corseratisn representatives in our office on February 23 and March 3,
1979, The repert on the matters discussed during those mee:tings wvere
included with =y letter to you dated March 15, 1979. That letter alsc
set fars: the principal matters of our concern as a result of this
investigation.

Enclosed is a copy of the repert of this investigatien. In accordarce
vith Sectizn 2.790 of the NRC's "Rules of Practice,” Part 2, Title 10,
Code of Tederal Regulations, a copy of this letter and the rnclosed
{nvestigation report vill be placed in the NRC's Public Document Reo=,
except as follows. If this report contains information that you o7
your contractors believe to be proprietary, you must apply in writing
to this office within twenty days of your receipt of this notice, to
withhold such information from public disclosure. The applicatien
must include a full statement of the reasons for which the information
{s considered proprietary, and should be prepared so that proprietary
information identified in the application is contained in an enclosure
to the application.

-
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The results of this Lovestigation continue to be undar review by the
NRC scaff. Upon completion of this review you wvill be edvised of asy
enforcement action to be taken by the Commission.

Should you bave any questions concersing this {avest{gatiom, we would
be pleased to discuss thex vith you.

Sincerely,

James G. Keppler
Directer

Esclosure: IE Investigatiom
Reports Ko. 50-329/78-20
and No. 50-330/78=20
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Sertlement of the Diesel Generator Building

Period of Investigation:

investigaters:

Reviewed 3v:
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REASOX FOR INVESTICATION

.On September 7, 1978, the licensee notified Region III, by telephena,
that the seitlement of the Diesel Generator Builiding and foundaticns
experienced constituted a matter reportable under the requirexents
of 10 CFR 50.35(e). Written interim reports were subsequeatly subzitted
by the licensee by letters dated September 29 and November 7, 197E.

An investigation vas initiated to obtain inforziticn concerning the
circumstances of this occurrence to deterzire whether: a breandows

in the Quali:ty Assurance prograr had occurred; the occurrence had been
preverly reported; and, whether the FSAR staterencs wvere consiscten: wizh
the desiprn ané cens:ruction of the plant.

SCOPE

This investigation wvas performed to obtain infor=ation relating to
desigs and construction activities affecting the Diesel Generator
Building foundaticns and the activities involved in the identifica-
tion and reperzing of unusual settlement of the building. The
investigation consisted of an examination of pertinent records and .
procedures anéd interviews with personnel at the Midland site, the
Consurers Pover Cormpany offices in Jackson, Michigan, and the Bechtel
Pover Corperation offices in Ann Arbder, Michigan. .

SOMMARY OF FACTS

By letter dated September 29, 1978, the licensee submitted a report

as required by 10 CFR 50.55(e) concerning an unusal degree of settle- -
ment of the Diesel Generator Building (DCB). This report confirmed
information provided during earlier telephone conversations on or

about August 22, 1978, with the NRC Resident Inspector and on September
1978, with the Region II1I office. This report vas an interim repert ancd

vas folloved by periodic interim reperts providing additional infermation

c.ncerning actions being taken to resolve the problem. Further testing
and monitoring progra=s and an evaluation of the resulting data have
been undertaken by the licensee to determine the cause of the settlement
and the adequacy of the corrective action being taken. The results of
trese efforts will be submitted in a final report to the NRC.

Information obtained during this investigation indicates: (1) A lack
of control and supervision of plant fill activities contributed to the
inadequate compaction of foundation material; () corrective action
regarding nonconformances related teo plant fill vas insufficient or
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inadequate as evidenced by the repested deviations frim.soecification
requirements; (3) certain design beses and construction specificatisns
related to foundation type, material properties and compaction reguire-
ments vere not followad: (&) there vas o lack of clear direction anc
suppert between the contractors engineering office and construction site
as wvell as vithin tne contractors engineering office: and, (5) the FEAF
contaizs inconsistent, incorrect and unsupported statesents with restec:t
to foundation type, soil properties and settlement values.



DETAILS

Perscons Contacted 5

During this investigation approximately 50 individuals vere contacted.
Tvelve CPCo persomnel which included corporate engineering and quaiity
assurance personnel as wvell as site management, quality assurance ani
quality contrel personnel. Thirty-two Bechtel perscnnel vere contastec.
These largely consisted of site engineering, quality assurance, Quasit®
contral, survey and laber supervisors and persontel in project engireering,
quality assurance and Geotech at the Ann Arboer, Michigan cffice. Thres
individuals empleoved by U.S. Testing Company vere alsc intervievec.

Introduction

On August 22, 1978, the licensee informed the NRC Resident Inspecter
at the Midland site that unusual settlement of the Diesel Ceu rater
Building (DGB) had been detected through the established Foundatien
Data Survev Pregram. While the licensee regarded the matter as
serious it wvas not considered to be reportable under the provisions
of 10 CFR 50.55(e) until further data vas obtained.

Following the acguisition of additional data from further survevs and
a core boring prograr vhich vas initiated on August 25, 1978, the
licensee concluded the matter vas reportable and so telephonically

no ified Regien IIT on September 7, 1978. The notification wvas

fc lowed up by a series of interis reports the first of which vas
submitted to Region 111 by letter dated September 29, 1578, Subse-
quent inhterim repcrts vere transmitted by letters dated November 7
1978 and Januarvy 5, 1979.

An inspection vas conducted by Region 111 during the period October 26527,
1978, to reviev the data then available; to observe the current condition
of the structure; and, to reviev current activities. Information regarding
the inspection is contained in KRC Inspection Report Xo. $0=329/78-12;
$0-330/78-12.

On December 3=4, 1978, a meeting vith NRR and Region III representatives «
vas held at the Midland site to review the status of the prodlem, te
discuss open items identified in the aforementioned inspection reper:

and possible corrective actions.

dentifi nd Reporcin el Gener v eren
to establish a baseline elevation for the DGB vere cospleted

T 1978, As a result of these surveys, the Chief
at he considered to be unusual settlement. He

Survevs
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niTcated that from his experience he would have expecied adout 1/8" setile-
pent. The July 22 data shoved a 3ifferential settlement between various

locations ranging from 1/4" te a maximum of |1 5/8". He promptly instructel
his survey personnel to resurvey o deterripe whether the data vas acCuTate.
The resurvey confirmed the accuracy of the Eurvcy data. Thc Chief ef surver

Parries reported the survey results to the Bechtel lead civil fialéd engineer

The lead civil field engineer said that 4n Juiy 1978 ihe settlement

of a pedestal in the JCE vas soted frem survers and <bout a veek later
a 1" discrepancy was noted when scribes on the DGB were being moved

yp. Ke said that at that time he was uncertain as o whethar actual
se:tlesent had occurred, the survey vas is» error or the apparent
discresancy was a construction error. Ke {nszructed the Chief of Survey
Parties to check his survey resulzs ané to perform surveys moTe
frequently than the 60-day intervals requared by the survey prograrc

as a means of deterzining vhether actual settlement had occurred and
vhether se:tlement continued.

The Ficld Project Engineer was alsc informed of the apparent sestlezent
ané ceazurred with the lead civil field engineer's acticnms. He said

we had toured the building at that time and he saw no visible indicaticms
of s=ress vhich cocic be expected when unusual settlement OCTUTS.

The lead civil field enmgineer said the DGE vas menitored for about &
mo=th. Ne comvared the amcunt of settlezent bdeing experienced with the
sactlement values reflected in Figure 2.5-48 of the FSAR and ¢id not
consider it reperiable until those values were exceeded. When the

‘sectlement did exceed those values as indicated by survey data obtained
" on abeut Augus: 18, 1978, he prepared a nenconformance report vith

the assistance »f 0OC personnel.

The July 22 survey data was transmitted br the site to the 3echtel
Project Engineering office in Ann Arbor by a routine transzittal zemo”
sazed July 26, 1978. The data was received at Ann Ardor, processed
through document contrel om August 9, 1978, and vas routinely routed

to the Civil Engineering Crovp Superviser. He stated he did not review
the data but placed a route glip on it indicating those members of his
group who should review it. A

The engineer in the Civil Group, who had established the survey prograc
end who vas responsible for assuring it vas being carried out, stated
he reviewed the data and did not regard iL as gnusual. For that reason
he did not bring the matter to anycne's attention but merely routed

{t to other perscnnel in the civil group. The engineer responsible fer
cha DGB said he did not see the data before the settlement problez was
{dentified by the field in a nonconformance repert.



with the issuance of the noncomformance report, No. 1482, on August 18,
1§78, CPCo was alsc informed of this condition. On or about August 21,
1978, the NRC Resident Inspector wvas orally informed of zhe matter v
GPCo. It was indicated at that time that although CPCo regarded the -
matter as serious, they did not consider it to be reportable unéer

10 CFR 50.55(e).

Construction on the DGB was placed on hold on August 23, 1978 aad a
test boring program vas initiated on August 25, 1978. After prelis-
{nary evaluatien of soil boring data, a Managezent Corrective Aiticn
Repart (MCA2), No. 24, was issued by Bechiel on September 7, 157E.

The MCAR s:ated that based cn a preliminary evaluation ¢! the daza,
the =a:ter wvar reportatle under 10 CFR 50.55(e), 1, iii and Peglicn ot
was so notified by telephone on that date.

The :dlc:honc notification wvas subsequently followed up by a leiter
dated September 25, 1978, from CPCo enclosing a copy of MCAF 24 and
Intarire Report | prepared by "achtel. f

0= the bHasis of the above, it is concluded that in this insiance ke
licensee complied with the reporting requirezents of 10 CFR 50.3%(e).

Review of PSA? 'TSAR Comsi:men:s cn Compacted Fill Material

In a previous NRC Inspection Repert, No. 329/78~12; 337 TE-12, a=
assarent inconsistency wvas {dentified between FSAR Tatle 2.3-1<

(Su=mary of Toundations Supperting Seismic Category I acd 11 Strucsures),
Table 2.53-9 (Minimu= Compacticn Criteria) and the site conssruction
draving C-45 (Class 1 Fill Material Areas) regarding the trpe ¢ foum-
dation material to be used for plant area fill. Tabtle 2.3-ié identifies
the supporting scil materials for the Auxiliary Buiiding D, E, 7, anc

G, Racdwaste Building, Diesel Generator Building and Sorated Water

Storage Tanks to be "controlled compacted cohesive £411." Table 2.5-F7
alse indicates the soil type for "support of structure:’ te be clav.
Contrary to these FSAR commitments, draving C-45 indicates Zone 2

(randem £i11) material, defined in Tadble 2.5-10 as "any material free

of humus, organic or other deleterious material,” is to be usel wvith "ne
restrirtions on gradation.” Boring samples substantiated that Zcne 2
{random £ill) material wvas in fact used. °

During this investigation a review of documentation showed that the
cormirment to use cohesive soils wvas also made in response o PSAR
question 5.1.11 and submitted in PSAR Amencoment 6, dated December 12,
1969, which states, “Soils above Elevation 605 will be cohesive scils
in an engineered backfill." This response also indicated that cerzain
class | components such as, emergency diesel generators, berated vater
storage tanks and associated piping and electrical conduit would be
founded on this material.
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conformance repors QF-66, dated

October 10, 1975, vhich stated that contrary to the PSAR statement

(queted above) Specification C-211
reguired cchesionless (sand) sateri
valls cf the plant area structures.
for Bezhtel to issue SAR Change Not
vill clarify the use of cchesive an
Class | structures.” As noted abev
once again stated that cohesive (cl
structures vhile the cornstruction d
of randar fil] material.

Tis inves:igation included efforts
vere estadiished and iz; lemented fo
of the technical criteria set forth
This incluied the role cf beth Bech
SAR. Bech:el Sad eszadlished conmtr
4.2° (Prepacation and lcnirol of Sa
dateé June 20, 197.). The SAR prep
the Engineering Crour Supervisor (E
for technizal accuracy and cocplian
Recards indicazed that Se:tiom - .
g-osr on January 3, 1677, It vas t
azcuracy v ar enginesr in the civi
¥~ technical inaccuraties were note
$GS advise? that he did aft perscna

The desigrated engineer statel that
was priarily concerned with the Au

being implemented at the site
al to be used within 3 feet of the
The corrective action taken vas «
ice No. 0097 which stated, "“The TS5AT
4 cohesionless soils for supper: ef
e, the FSAR tables 2.%14 and 2.39
av) material vas used for suppers of
raving continued to permit the use

to ascertain whether procecures
r the preparation, controk and review
in the safety analysis report (SAR).
tel and CPCo in the review of the
ol of the SAR in procedure MED
fety Analvsis Report Revision 1,
aration and reviaw flow chart reguires
GS) to review the originater's draft
ce vith the standard format guide.
4 was originatzel by the Bechtel Cerzez:
evieved and approved for technical
1 preject group en ArTil 9, I9L
é in the documentaticn. The Civil
1lv review Section 2.5.6.

in his review of the section he
xiliary Building not the Diesel

Generazor 3uilding. Fe said the review of TSAR material vas perfcrred
by mezbers of a group set ud fer this purpose. Not all of the conter:
vas checke? since ther velied to some extent On the originator. The

auther of Sectiom 2.5.4 said he vas

sot aware that changes regarding °

€411 material had occurred since the preparation of the PSAR. 1t wvas

ascertained that Field Engineering
its submittal.

did not review the FSAR prior o

A partial ceview of the FSAR revealed that although Figure 2.5-48
{ndicates anticipated settlezent of the Dies:) Genmerator Building !

during the life of the plant to be

on the order of 3 inches. Section

3.8.5.5 (Structural Azceptance Criteria) contains the following state=
pent: "Settlements on shallow spread footings founded on compacted
£4{11s are estimated to be om the order of 1/2" or less."

Section 3.8 was prepared by Psoject Engineering. Geotech, who prepared
Section 2.5, said they vere unavare of the presence of the statement
regaréing 1/2" sectlezent in Section 3.8. The origimator of Section 3.8



said that the above statement wvas taken from the Dames and Mocre repor:
submitted as part of the PSAR. Since the PSAR did not show any change
in this regard, he assumed the statement wais valid for inclusion in the
FSAR. He said there was no other basis to suppert this statement. -

CPCo also has an established procedure for the reviev and final approval
of the SAR by procedure MPPM-13 dated June 23, 1976. Section 5.6 states
that "CPCo shall approve all finmal draft seczions of the FSAR prior ¢
final printing.” Discussion with the responsibtle licensee represeniac~
tives for review of Section 2.5.4 indicated that a limited amount cf
eross-reference verification of technical conten: of the F3AR is
pcrformed by CPCe.

The CPCe Project Engineer in Jackson stated that the review of dravings
and specifications was an owner's preference kind of thing. No atie=g:
vas made to reviev all drawings and specificaticns since they did not
have the manpower or expertise for that type of review. The staff
engineers of the various digciplines wvere as.ed to indicate the crawirgs
an¢ specificaticns thevy wanted to reviewv.

Regarding the review of the FSAR, he said that he had prepared a
memorandur to the staif engineers stating the srocedure that would be
fatloved in perfeormirs the review. An exaniration of this meme, dated
Julv 28, 1976, showed that prime revievers would perfor= a technical
review, resclve comments made by other revievers ané perform the C7Cc
licensing review tc assure compliance with required FSAR format and
content.

As portions of the TSAR wvere received from Bechtel, CPCo sent comments
tec Becstel. TFollowing this review, meetings be:ween Bechtel and CPCe
were held to clearup any unresolved matters before each section was
released for printing. A review of the files a: CPCo relating to
Secticn 2.5 and 3.8 showed that no comments vere made concerning the -~
above inconsistent and incorrect content. The apparent inconsistent
and incorrect statements were not identified during the review of the
FSAR prior to subzmittal and the review procedures did not provide any
mechanise to identify apparent inconsistencies between sections of the
FSAR. '

Based on the above, measures did not assure that design basis included

in design drawvings and specifications were translated into the license
application which resulted as an inconsistency between the design dravings
and the FSAR. This is considered an item of noncompliance vith 10 CF2 59,
Appendix B, Criterion III as identified in Appendix A. (329/78-20-C1;
330/78-20-01) =
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Effect of Ground Water in Plant Area Fill ' o

Final plant grade will be established at elevation 634. The norzal
ground water was assumed to be at ground surface prior to constructics,
approxizately elevation 602. The surface of the wvater in the cooling -
vater pond will be at a maximuw of approximately elevation 627.

The Dames ané “oore report on Founcation Investigation submitted with
PSAR Arendsent No. 1, dated February 3, 1965, stated that, "The

effect of raising the water level to elevaticn 623 in the reserveoirss
will czause the normal ground wvater level in the general plent area t<
eveacually rise to approximately elevation 625. However, a crainage
svsze= will be previded to raintain the ground vater level in the plart
£i11 at elevation 603."

A supplement to Dames and Moore report was submitted in PSAR Arend=ent
Ne. 3, dated August 13, 1969, which changed the above planning of a
drainage svste= tC control the ground water. The supplement states,
“Twe underdrainage svstem considered in the initial rerort has been
eliminated; cscnsecuently it is assumed tha: the grouné vater level in
the plant area vill rise concurrently to approxirately elevazicen 625."

A Sechzel soils consultant theorized in a Decexber &, 1878, site weeting
thas 4f scils beneath the diesel generater building had been ccmpazted
tor éry of optimuz, changes in mcisture after placement could cause the
scils so serzle significantly. “herefore, the total effect of the
ground water deing permitted to saturate the plant fi11 material is
uncezermined a: this tim:, An evaluation of this conditicn is uncer
review by the licensde. This item is considered unresolved. (329/78-
20-02; -330/78-20-02) ;

Review of Comsaction Reguirerents for Plant Area Fill

During the investigationm a reviev of the history of the compactica
reguirements vas performed in order to determine whether the compacticn
of the plant fill vas implemented in compliance witn the commitments in
the PSAR and in site comstructien specifications.

PSAR, Amendment 1, dated February 3, 1969, presented the Dames anc Moore
report "Foundation Investigation and Preliminary Exploration for Borrow
vaterials.” The recommended minimum compaction criteria for suppert of
eritical structures is stated on page 15. It indicates 93% of maximus
density for "cohesive soils" as determined by ASTM D-1557-66T and 1007

for "granular soils.”

PSAR, Avendment 3, dated August 13, 1969, included a supplement to the
Dames and Moore repert entitled, “Foundation Investigation and Prelizminary



Exploration for Borrow Materials.” Page 16 of this report liscs the
recommended minimum compaction criteria for sand soils and cohesive sSils.
For the fil)l material for supporting structures the ginizum compacticn is
* relative density for sand and 100° of maxisue denmsity for clay as
determined by ASTM D-698 modified to require 20,000 ft-1lbs. of comzactive
energy (equivalent to 95" of ASTM D=1557, Methoéd D which provides 4,07
ft-1bs of compactive energy). Subsequent to the filing of Amendczen: : A
no amendments vere made to the PSAR to indicate that the recormendations
contained in the Dames ané Moore report would not be followed or wiulé

be further modified.

Bec:cel Specification C-210, Seczion 13.0 (Plant Area Backiill eng
Ber= 3acxfill) indicates the compaction requirements for cohesive sril
(13.7.1) to be "not less than §3% of maximur density as deter=ined =
ASTY D-1557, Method D" ané for cohesionless soils (sand) (13.7.2) =2 be
compacted "to not less than 807 relative density as determined by

ASTY D=2043."

A carsarison of the PSAR commitzents te the specification reguirezents
shows that the compaction com=izrents for cohesive scil (clay) wverd
trams.azec into the comstruction specification i.e. 957 of raxirur
density using ASTM D-1557, Meshod¢ D (cozpactive energy of 56,000 fe=lts
Howvever, the compaction cermiiment in the PSAR for cohesicnless sc:il
(sané¢) was not the sacme as in the construction specification, I.e. £s’
relative density versus the 80% relative density, translated in the
construction specification.

The cocpaction requirements aszteally implemented were as follovs:

a. Cohesive soil (clay): §5% of maximum density as detervined v
the "3echtel Modified Test,” a cozpactive eneIgy eof 20,000 Iz~
vas used instead of 56,000 fr-1bs of compactive energy as cot=
to in the PSAR and required by the construction specificaticn
Sectien 13.7.1.

P2 Lo

b. Cohesionless soil (sand): 807 relative densitv as determined
by ASTY D-2049 was used instead of 857 as committed to in the
PSAR. However, this is consistent with comstructien specifi-
cation C-210, Section 13.7.2.

Th: compaction requirements implemented during construction of the plan:
area fill betveen elevations 603 and 634 were, therefore, less than

the cormitments made in the PSAR for cohesive and cohesionless £ill
paterial. In additen, the cohesive (clay) material vas alsoc compactes
to less than that requirec by.the Bechtel specification. (Specification
C-210, Section 13.7).

.-10-
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A review of Specification c-210 (spécification‘contrei 4ng earthwork
contract) beginning with Revision 2, dated July 27, 1973, which vas

{ssued for subcontract showed that it contained conflicting sections
;gla:i:; te the plant area backfill compacticn requirements.

Section 13.7, Compaction Requirements, fror revision 2 toO the lates:
revision of specification C-210 consistently specified that the bacwkiill
{n the plant area shall be co=pacted to 95% of maximum density as dezer-
mined by AST™ 1537, Method D.

Seczior 13.4, Testing Plant Area 3ackfill, of specification =210 con-
taizes the statement that tes:s would Dde performec as set fersh in

Secsisr 12.4.5, Laberatery vaximus Density and Ooticum Moisture Cemtent,
shicsh in turn specified 2 lesser standard, 20,000 foot-pounds per culi:l
focz, which is commenly referred to as the Bechtel Mocified Proctor Temsity
Tes: (3¥7). This is contrary to the regquirements of Section 13.7.

Seczion 12 of the specificatien applies to Dike anéd Railroad Erbanksen:
Construction. :

1: was alss ncted that this control imconsistency was reflected in the
applicadlie vedland CA Inspection Criteria, $C-1.10, Item 2.3(a8" Cozpa:z:ic
whiszn states "Backfill cazerial for the specified zones has been ceczpazted
to zhe reguired density as deserzined by Bechtel Modified Procter wetinod”
a=¢ ve: re‘erences C-210, Saczisn 13.7 as the inspection crizeria.

-
e

The incomsistency i control is further indicated in Specificaticn C-208
whisk cdefined the testing comiract requirements of subgrade materials,
Sectian 9.1 (Testing) required compaction tests IO be in accoriance wi:int
ASTY D-1557 and only vhen Zirected was the BMP compaction criteria te ve
uses. .t vas determined contrary to this U.S. Testing was only orally
advises that the BMP vas +he standard te be applied to the tests they
peciornes of plant area £111.

Tarough intervievs and an examination of internal documents it was
ascertained that because of these inconsistencies, the question »of
the spplicadble compaction standatrd for cohesive materials in the
plant area was a recurring omne.

The following is a summary of the documentation regarding the confusicn
of the cormpaction reguirements for plant area fill:

£ Letter 7220-C-210-77 dated June 10, 1974, (subcontracts to Field
Esgineering) states “there has been some confusion as to the inter=
pretaion of the ¢ollowing item: 13.7 Compaction Reguirerent: all
backfill in the plant area and berm shall be compacted to not less
than 957 of maxisum density as determined by modified Proctor method

-11-
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(AST™ 1557, Method D), with the exception that Zones &, &4, 3. SA.

and 6 Materials need nco special compactive effort other than as

described in Section 12.8.1 (emphasis included in spccifi:at{E;).

OQuality Control cuesticned vhether the exception stated above .
applies only to Zones 4, 4A, 5, 5A, and 6 or did comstruction haTe
to abide by Section 12.8.1 for Zomes ] and 2. Sectien 12.8.1

. clearly requires Zone 2 caterial to be placed wvith a 50 ten rubler

tired roller vith a minizus of four roller passes per lift. 0C's
interpretation was that the field needed "to obtain 957 o maxiryr
density by the modified Proctor method (AST™ 1537, Methed D), wizhk
no restrictions as to the method used to obtain these results.”
Lleszer 7220-C-210-23, cazed June 24, 1974, (field Ingineering to
censtruction) responded :o Itez 1 above. It states, "we have
revieved vour June 10, 1974, IO0M concerning cozpactive effore
tequired on Zones 1 and 2 in the plant and ber= backfill areas.

We agree vith your interpretation; i.e. a 957 ef maxizuz density
is the acceptance criteria, and the nuzmber of roller passes listec
{n Faragraph 12.6.]1 does nct apply to plant and berm backfill. Ve
fee. the specification is now clear anc no FCR is required.”

letzer BC3E-370, dated July 25, 197«, (field construction to
proiest engineering) lists cutstanding ite=s requiring Projec:
Eagineering's action. This includes the questiom, "lIs the 5™
comzaztion reguired in the plant area to be 05" of Bechtel
Modified or 95' of ASTM-1337, Method D."

letczer 3E3(-156, da:‘d August 1, 1974, (Projec: Engineering to
iel¢ Comstruction) states that Gectech is addressing the guesticn
pased in 3C33I-370 (Itex 3 above).

Verorandum from Gectach to Bechtel Field, dated Septezber 18,
1874, responds ¢c the question raised in 3CBE-370 (Ite= 3
abdeve). It states, "It is our opinion that all the compacticn
requirements that are needed for Zone 11 material in the plant
£111 is as stated in 13.7 with the exception that 7ones &, 4A,
5, SA, and 6 materials need no special compactive effort other
than described in Sectiom 12.8.1." Geotech reiterates the
specification requirement of 95% of AFTM 1557, Method D. This
vas confirmed with the Geotech personnel.

Telecon dated September 9, 1574, from R. Grote (Field Engineering)
to Rixford (Project Engineering) states, "I made an analogy (an
exaggeration admittedly but applicable) that if the compactien
could be acheived with a.herd of mules walking over the fill it
would be acceptable as lonmg as it got the required 95% compactiesm.
Rixford agreed.” .

: - 12 -
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7, Telecsn Censumers to Bechtel.Engineering dated Seftember 19, 1974,

expressed Consumers Powver Company concern about what they felt was
a lack of contzol of compaction in the plant area fill. CPCc
’ addressed the added respenmsibility this lack of control places »
on the inspector. Bechtel told CPCo that it "was the inspecter's__
job to make sure we ROt proper placement, compactionm, ste.”

8. Telecon dated September 18, 1974, by Bechtel Field Engineering t°
Bechtel Project Engineering discussed compaction requirezents foT
specificatien C-210. 1t szated, "Compaction acceptance is basel
or meeting an 'end product' requiresent, i.e. 95% of maxizu= density
arlv. NXo method of achieving this ‘end product' is specified cr
is vezuired. Rixford fully agTees wvith the above.”

s. Telezon dated October 7, 1877, from Bechtel Field Engineering to
Bechtel Project Engineering states, "QA has asked for clarificazion
of subject specification (C-210), Section 13 for plant area and ber=
backfill. Section 13.4 for testing of materials refers to Section
1>.. ané therefore, requires the Bechtel Modified Proctor Density
Test for Compaction of cohesive backfill. Section 13.7 for cecmpac~
ricn of the same materials refers to testing in accordance with ASTM
-1337, Method D Proctor, without specific reference to Bechtel
wadification.” BSech:el Engineering responded to this ques:zion.as
fellows: "This apparent conflict is clarified by Spezification
C-208, Secticn 9.l.a, direction to the testing subcontracter,
whick calls for AST™ D 1337 test for these raterials and alsc
allovs Bechzel Field (the contracter) to call fer the Bechtel
Modification of that tes:. Either method is therefore acceptable
te project engineering.”

10. Telecon dazed October 7, 1977, from Bechtel QA to Bechtel Projec:
Engineering questicns, "Is the intent of Paragraph 13.7 of Speci-
fication C-210 that the test be run to the ‘Bechtel' modified
proctor test as is indicated in the FSAR Paragraph 2.5.4.5.3 and
{n respomse to NCR 88." Engineering’'s response was "yes."

Various interviews were held with Bechtel construction field engineers,

U. S. Testing personnel and Bechtel Ann Arbor Geotech and Project
Engineering personnel to ascertain their understanding of the compaction
reguirements. Four predomimant versions of the understood compaction
requirements were stated by various ind{viduals within the Bechtel
organization. They are as follows:

a. Specification C-210 required the contracter to perfors
compaction to the ASTM 1557, Method D, however, the testing

requirements would be performed to the less stringent “@ochtcl
Modified Test Method."

o
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b. The required compaction and testing wvas alvavs unders:oec
to be based on the "Bechtel Modified Test Method."

S The reguired corpaction and testing was alvavs understood tg te
based on the standard ASTM 1557, Method D requiresents.

* 4. A tacit understanding hac been established to use the Rezhtel
Modified Method, but to exceed this requirement by enough
to alsc satisfy the requirement of ASTM 1557, Methoé 1.

It is apparent fre= the above four distinctly different underszandings
of the compaction requirements, that the apparent cenfusicn vas nct
ress.ved. A member of the Bechtel CA staff in Ann Arder who hal
previously been a QA Engineer at the Midland site said that CA audits
of QC inspection criteria did not idenzify the above inconsistencies.

This failure to accomplish activities affecting the quality of the plant
area fill in accordance with procedures is considered an itex ¢f noncom~
pliance with 10 CFR 50, Appencix B, Cricterion VU as idenzified iz Avsendix 2.
(325 /TR=20-03; 330/78-20-03)

Review of Moisture Contrel Feguirements for Plant Area Fill

Specification C-210, Sectien 13.6 (Moisture Contreol) recuires moisiuTe
contrel of the plant area fill saterial to confors to Section 12.€.

The moiszure conmtrol requirement in Section 12.6.]1 states, in part,
"Zeme !, 1A and 2 material which require moisture centrel, shall

be meisture conditioned in the borrow areas,” and that "wvater

content during cempaction shall not be more thar two percentage pcints
below optirus moisture centent and shall not be =acre than two percen=~ -~
tage pcints above optimuz meisture content."

Contrary to the above, Bechtel QA identified in SD=40 dated July 22, °
1977, that "“the field does not take moisture contrel tests prier to
and during placement of the backfill, but rather rely on the meisture
results taken from the in-place soil density tests.”’

The following is a summary of the documentation that followed the
jdentification of the above deviation from specification €-210. .

1. Lletter BCBE-1533R (dated August 15, 1977) field to project engineering
states, "it was found that densities meeting specification require-
ments could be attained, irrespective of the use of moisture
tests," and that "moisture tests were not used to control backfill
moisture.” The field requested "that project engineering agree o
acceptance of backfill materials installed in the past, along vith
the records thereof, irrespective of the use of the moisture tests.”

P T R
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Lezter BEBC-1855 (dated September 30, 1977) responsed to the fields
request in BCBE-1533R. Engineering states, "It should be nctesl
that it is ideal to control the moisture of backf{ll material at
the Sorrow areas by coaditioning” and that "the procedure usec

take moisture content tests after compaction would not have ¢i
impact on the quality of work.” Engineering then agreed with
field request that "backfill placed prior to modification of
methods to be zccepted as is.”

Telecon October 10, 1977, (Bechtel QA Site to Bechtel Engineering,
nn Arber) indicated that, "there are no moisture recuirementis at

the time of density testing, only density reguirement. The molstuT
reguirement is srior 22 cacdaction.” e e

~elecon October 13, 1977, (Bechtel Engineering to Bechtel CA Site)
changed what was indicated in the telecon on October 10, 1¢77,
(Item 3 above). Engineering then stated, "The moisture reguire-
ment (+ 2% of optimur) is candatory and must be irmplemented at

the time of placement and testing.” This is contrary to what vas
stated on October 10, 1977.

erzer BCBI-1665R (dated November 1B, 1977) once again is
ield reques: to Bechtel engineering recuesting, "written
ication of the 2° tolerance on backfill mcisture content
ompaczion.”

B
-
£
C

Letzer BEBC-1995 (dated Decesber 15, 1977) provides engineering's
response to BCBI-164%R requesting clarificatien of the moisture
requirement. Engineering stated, "The moisture content of the scil
should be within 2% of optimue during placesent and compaciiorn.
Sovever, this propersy of the soil is not necessarily a measure of
its adequacy after compaction.”

Letter O=1631 (dated December 21, 1977) closes OA Action Request
SD=40 (dated July 22, 1977) vhich first identified the moisture
contrel deficiency.

Telecon (dated April 7, 1978) from Field Engiueering and Ouality
Cont:ol to Project Enginee ‘ng once again requests them "to clarily
BERC-1998" (December 15, 1977), Item 6 above. Two situations were
presented to emgineering as follows: (a) The moisture sa=pl

-aken from the borrow area at the start of the shift is accepiadble,
however, the moisture test taken in conjunction with the density
test fails while compaction was attained; and (b) The moisturTe
sample taken from the borrov area at the start of the shift fails
and the material is conditioned to meer moisture content required,
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hovever, the moisture test later fails at the time the passing
compaction test is taken. Engineering responded, "the above two
situations are acceptab.e as is.” This response is contrary tc
the direction previously given in telecon dated COctober 13, 1977 %
(see Item & adbove).

9. ° Letter CLR=249 (April 16, 1978) is a Brchzel Site QA request
te Project Engineering to resclve the moisture content situaticn
and "to provide clear direction for the control of meisture
conzent.” QA recommends "one possible solution would be t2
delete the resuirement to control the moisture content ans rely
= the cc=paction reguirement only for completion of soils werk.”

10. Lletter BE3C-2286 (June 1, 1578) vas Project Engineering’'s response
to GLR=2(3 (Ite= § adove). It states, "moisture content is nct
necessarily a measure of a soil's adegquacy to act as a foundatiorn
or bazkfill material,” and that "soil with the specified density
folloving corpaction would not be rejected on the basis that its
moisture sontent was not controlled in the bdorrow area."”

Sase? on the reviews of documentation, _gpoisture contrcl had not bdeen
izplerenred as the specification required. In additiom, the zatter
"Fac no: been résc.vec for the period of time from the issuance of 2
Action Reguest $D-4C on July 22, 1977, until June, 1978, during which
rime s-:'s safesv-related work continued.

Acceréing to the lizensee, although moisture control was not strictly
folloved in acseriance with specificatien requirements, final deasity
tests vere uses as a basis for acceptance of soil placement.

As pointed out to the licensee, moisture control is a required comtrel
point to assure attainment of percent compaction specified in specifi-
catien C=210. :

This failure to assure that conditions adverse to quality are promptly
{dentified and corrected to preclude repetition is considered an item

of noncompliance with 10 CFR 5C, Appendix B, Criterion XUl as idenzified
in Appendix A. (329/78-20-04; 330/78-20-04) ‘

Review of Subgrade Preparatien for Plant Area Fill

The Dames and Moore repert on foundation investigation submitted with
PSAR Azendment 3, dated August 13, 1969, states, “the clay soils are
susceptible to loss of strength due to frost actiom, disturbance
and/or the presence of water.~ 1f the construction schedule reguires
that foundation excavation be left open during the winter, it is
recommended that excavation operations be performed such that at least
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3 1/2 feet of natural soil eor sirmilar cover remain 1n°$lacc over the
final subgrade or overlying the m=ud mat. This laver of protective
paterial is necessary tc prevent the softening and disturbance of
subgrace scils due to frost action.” The licensee indicated that s
instructions for winter protection of foundation excavations were trans-
pitted by sketch C-271.

The Dares ané Moore report also stated, “1f filling and dackfilling
operations are discontinued during periods of cold weather, it is
recormences that all frozex scils be removed cr recompactec prior to
the resurp:icn of operations.”

Afzer review of the aprlicatle se:ticns of specificatien C-210 (i.e.
Seczions 12.5.1, 12.10, 10.1 and 11) the inspector has determined that
the Bechtel specification did net provide specific inscructions for
rercval or reccmpaction of frozen/thaved soils upon resumption of work
after the winter pericd to preclude the effects of frost actior or the
compacted subgrace materials. '

~ig failure to assure that regulatory cormiiments as specifiec ir the
license application are translated inte specification, dravings or
jmgzructiorns is :onsidered an ited of nmoncersliance with 10 CFR 30,
Appenéix 3, Criterien II1. (329/78-20-03; 330/78-20-03)

Review 0f Nonmcenferrance Peports tdercified for Plant Area Fill

The felloving exarmples of nontonformance and audit reports regarding
the plant area fill vere revieved relative to the cause of the nonzicon=
forsance ard the engineering evaluation and corrective action:

No. Xencenforming Cendition Engineering Evaluaticn
(1) C?Ce Failure to perform inspec- "Use as is" based on
QF=-29 tion and tes:ing of struc- samples taken from stock
(10/14/74) tural backfill (sand) pile.

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

(2) CPCo Moisture control cut of Accepted in place material
QF-32 tolerance of specifica~ with low moisture.
(8/7/73) tiem C-210, Section 13.6.

(3) CPCo Compaction test had been Failing tests vere cleared
QF-68 calculated using incor~ by subsequent passing
(10/17/7%) rect maxisusz ladb density. tests. i
Test recorded as passing
vas actually a failure.

. =17 -
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Bechtel Material placed did not Engineering stated that
NCR 421 meet moisture require- this rasp area is tesp-

(5/5/76¢) ments. orary and vould be removec,
This was r.moved base” ¢
note added to NCR 421 off

3/18/77.

Note: 1In the vicinity of this razmp a Gectech engineer deter-
zined the material to be "soft” and directed a test pit to be
dug for inmvestigatiom in September 1978 after the D. G. Bldg.
setzlemen: was idenmtified.
C?Co Lifr thickness exceeded Material was remcved anc
QF-120 caximues of &" in areas recompacted.

(9/21/76) not accessible to roller
' equipment. Imsufficient

monitoring of placing

crews. Laborer foreman

not faciliar with re-

quirements.
CPCe Inspection plan C-210-6, Corrected inspection plan
0F-130 Rev. 0, permits 12" lift requirezents.

(1C/18/76) cthickness fcr areas in-
accessible to rollers
caused by "misinterpre-
tation ¢f specification
requirements, Spec. per-
mitced 4" 1ift thickness.

CPCo Failure to perform inspec- Engineering acceoted the
QF=-147 tion and zesting of struc~ material in place "use
(2/2/77) tural backfill (sand) on as is."”

12/1/76, 12/14/76 and :
1/11/77 (same as QF-29

dated 10/14/74) material

lacked gradatiom test

requirements.
CrCo Moisture control out-of=- Engineering accepted .
QF-172 tolerance and compaction materials.

(7/8/77) criteria not met.
CPCo Gradation requirements Ergineering accepted

QF=174 for Zone ! materials not materials.
(7/15/77) wmet.
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(10) CPCo Moisture content ndt met; Issued tachtel XCR's Ne.
i QF-14%9 compaction requirements 1004 and 1005; Ne. 10%-
{ (11/4/77) for cohesive and cohesion-  still open; No. 1003
n less soii not met. Mater- accepted as is." -
{als had Seen accepted
using incorrect testing
data.
(1) c?Ceo Gradation reguirement not Engineering "accepted
QF-203 met vet materials accepted. as 1 g
(11/2277%)
(i) C?Ce Mcissure sontent require- Bechzel OC te inforr
Audit senzs not me:; test fre- foreman directing Soils
F=77-21 quency not =eT. work of requirements.
(5/77 &
6/717)
(13) C*Ce Compactics requirement for Project Engineering to
Audit both cohesive and cohesion= jJustify the materials
F=77-32 less materials not met; these failing tests
(10/3/77) meisture reguirements not represent. XNCR OF-193
. met; tests hal been accepi- still open.
_ ed ver faile!l Teguirements.
. (14) BSechtel Same deficiency as NCR 698. Accepted, "use as is."
XCR 68¢
_ (2/173%)
; (15) Bechzel Srrustural backfill (sand) Engineering accepted
. SCR 49€ wes delivered without "use as is."
(2/9/77) aczceptance tests on Oct.
2 26, 29, Yev. 12, 1976 and .
. Jan. 11, 12, 1977.
(16) Bechtel Moisture content require- "Accepted as is" based on
NCR 10C3 ments not met. density test only.
(10/26/77) -

’
nonconformance and audit reports correc-

related to plant fill was insufii-
repeated deviations from speci-

Based on a review of the above
tive actien regarding nonconformances
cient or inadequate as evidenced by the
fication requirements.

that the cause of conditions adverse to qualizy
corrective action be taken to precluce

This failure to assure
are identified and that adequate

- .- 1’ -
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repetition is considered an item of noncompliance wizh 10 CFR 50, Appendiy 2

Criterion XVI as identified in Appendix A. (325/78-20-06; 330/70=20=0¢)

Reviev of Calculations of Settlerment for Plant Area -

A reviev of the settlement calculations for the structures in the
plant area vas performed during a visit to the Bechtel, Ann Ardor
Engineering office. Specific attention wis given to structures
founded on plant area "compacted fill." The following specilic
findings were made:

o FSAZ, Section 3.8.4.1.2 (Diesel Generater 2uilding) indicates
the faundation of the DGB to be continucus footings wvith inde-
pencdent pedestals for each of the Diesel Generators. Contrary
te the structural arrangement described in the FSAR, the settle~
ment calculations for the DGB were performed on the premise that
the building ané eguipment loads would be uniformly distributed
t> the foundation material by a 154' x 70" foundation mat. The
sertlement calculations were performed between August 1976 and
Octeber 1976 by Tech:el Geotech Divisien.

Diszussion with the Geotech Engineer whe perfcrmec the sestlerent
caleulazions indicated that he had not been iniormed of the
design change of the founcation until late August 1578 vhen the
excessive settlements of the DGB and pedestal became apparent.

"
.

FSAR Figure 2.5-47 indicates the load intensity for the NGB to be

L KST (4000 1bs. per sg. ft.): however, the settlement calculations
revieved indicate a uniform load cf 3 KSF (3000 PSF). This appears
ts be a conflict berween the FSAR and settleden! calculations.

k. The settlement calculations for the borated water storage tanks
vere performed assurming a 54' diameter circular foundation mat
with an assumed uniform load of 2500 PSF. Irs:ead, the tanks
are supported on a continuous circular spread footing and compacted
structural backfill as detailed on the construction dravings. The
Geotech engineer was also not made avare of the revised foundation
detail.

FSAR Figure 2.5-48 (Estirated Ultimate Settlements) indicates the
anticipated ultimate settlement for Unmit ] and 2 plant structures. The
values indicated for the Diesel Generater Building and Borated Water
Storage Tanks are the values developed assuming uniformly distributed
loads founded on mat foundations as vas indicated in the settlement
calculations revieved even theugh the actual design ané comstruction
utilizes spread footings. The FSAR does not incicate the foundation

--20-
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type assumed in the settlezent cnlguia:ions .nd.thcr;?ﬁgo the values in
. the FSAR figure appear to represent the settlements estimated fcr the
( as-constructed spread footing foundatien. .

4. During a review of the settlement calculations, it vas observed
that the compression index (C ) for the cocpacted fill between
‘elevations 603 and 634 in the plant area vac assumed to be 0.00.

(estimate based on experience). FSAR Section 2.5.4.10.3.3

(S0il Parameters) indicates the soil compressidbility paranetrers
used in the settlement calculation are presented in Table 2.5-l¢.
This table indicates that for the plant £i11 elevations 623 te
634, the compression index used was 0.003. <Contrary to the FEAZ
value, 0.00] vas used in the settlement calculations revievec.
This value is directly used to determine the estimated uliimate
sertlement of structure supported by plant fill saterial.

Based on the above exarples, Teasures d4id net assure that svecific
design bases, included in design documents, wvere translateé inte the
license application resulting in inconsistencies betwveen desigr docu~
ments and the FSAR. This is considered an iter of noncompliance wisk
10 ~FR 50, Appendix B, Criterien 111 as identified in Appencix A.
(329/78-20-07; 330/78-20-07)

-

Discussicns with CPCo perscnmnel respensible for the technical review

and format indicated that a comparison between the design docurents

ané FSAR had not been performed. Likewise, Bechtel perscnnel indi-

( cated that a detailed comparison for the technical accuracy of Zesign
documents to the FSA: statements hac not been performed; instead
reliance was placed on the originator's input.

S e
i A

According to the Civil Engineering Group Superviscr, a m=at foundation
vas considered for the DGB only during the conceptual stage. All
dravings generated shov a spread footing foundatiom. The supervisor
stated that the Geotech engineer apparently based his calculations on
the conceptual stage information. He vent on to say that an individual
in Geotech was responsible for checking the calculations and the firs:
thing he is supposed to do is deterzine that the basis for the calcu~
lations i correct. He said that apparently this was not done.

Review of Settlement of Administration Building Footings

During the investigation, it vas disclosed that the Administratien
Building at the Midland Site had experienced excessive settlement of
the foundation footings. Although the Administration Building is a
pon-safery-related structure,~it is supported by plant area £il1
saterial compacted and tested toO the same requirements as paterial

-
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supporting safety-related structures and therefore pertinent to the
current settlements being experienced by the Diesel Cenerator Builéding.
The following are the events relating te the settlement of the Adzmini-
stration Building footings. -
During the end of August, 1977, a Bechtel field engineer oserved a gap
between a slab and the grade beam of the Aéministration suildizg. On
August 23, 1977, a survey vas taken of the settlement. The results
{ndicated that the foctings supporting the grade beax had experienced
settlement ranging fre= 1.32" (nerth side) te 3.48" (south sicde).

Tris settlement tock plate between July 1977, and the end of Augus:
1677, The footings were suppcries by "randor £i11" (Zone . ~ateriall.

The concrete footings on the order of 7' 6" sy 7' 6" by 1" 9" ceep
vere removed along with the grade beaa. The randoz fil] material vas
also remsved. According to L. S. Testing perscnnel, it wvas observed
during ex-cavation of the £411 material that there vere voids of 1/&"
to 2" eor 3" within the fill and these vere associated with large lumps
eof unbroken clav measuring up t© 3 feet in diameter.

The Civil Field Engineer assignec responsidilicy for plant fill werk
said that, although he was no scils expert, it was his epinion that the
problem was causec by the presence of pockets of water due to drainage
fess the stear tumnel. The Leac siyil Field Engineer alsc indicated

s ¢rainage probler caused the Ad=inistraticr Building footings settle-
sent. Thev were, howvever, unclear as to hov the wvater pockets wvere
formed, i.e. whether they wvere forred as the fill was being placed or
now they could develcs af:er the 7ill was cospactec.

The excavated fill was roplaced vith concrete and the design of
individual foctings was changec to 2 continuous spread footing
design for suppert of the building.

> | As a result of the settliecent of the Administration Building footings
a total of seven borings vere caken of which five were in the Admini-
stration Building area, oze in the Evaporator Building area and one
south of the Diesel Generator Building. In the Administration Building
. area the foundation material vas found to be "soft” with “spongy char-
acteristics.” The two other borings did notr indicate unusual material
. properties in that the blow counts were reasonable. These borings vere ’
ltakcn in September 1977. ’

The licensee indicated that reports ¢rom Bechtel coscluded that the
primary cause of the sectlement in the Administrationm Building area
vas insufficient compactior of the fill. Bechtel also concluded that
"deviations from specific compaction requirements vas the result of
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repeated erronecus selection of cdmpaction standard,” "d-e. the incarrect

eptimus moisture-density curve vas used for the soil material being

'( compacted. In effect, the moisture-density curve wvas erronecusly assu-ecd
tp represent the soil being used and therefore soil vas compacted to lgss
than maximum density.

Bechitel personnel including the Civil Group Supervisor, Project
Engineering, the Field Project Engineer, the Lead Civil Field Fagineer,
and the Chief Civil QC Inspector, all stated that the Administraticn
Building footing settlerent vas regarded as a localized probler. The
question as to the adecuacy of the entire plant area fill ¢id not arise
e-en though the fellowing similarities existed between the Administiraticr
8uilding area and rest ¢f plant £111; ‘a) same scil specification arrllec.
. {2) sace material (random fill) vas used and (3) same control procésures
" and selection of laboratory compaction stapdards vas used. The Diesel
; Generator Suilding area required even moTe £411 than other safety-relatel
structures since its base is located at a higher elevation than the
ethers.

Review of Imterface Between Diesel Cenerator Building Foundation a=x?
Erectrical Duct Banks

4 reviev of the desigs interface between the electrical and civil sesticns
ef rhe Bechtel crganizaticn vas performed to determine vhether the

¢esign accounted for the interaction of the electrical duct banks and
soread fecotings on the Giiferential settlement of the northside of the

‘._.. LS

i

o/ noE. 1t was determined tha:t the electrical and civil groups made
% arco=madations in the design tc permit settlement of the spread feotings
2 arcund the electrical duct banks by including & styrafoam "bond breaker”

around the duct banks. Both electrical and civil groups revieved and
aprroved electrical Drawing £-502 which includes the appropriate detail.

Eovever, Bechtel Drawing (=45 which identifies Class 1 fill material
arcas permits the use of Zone 2 (random £411) which includes "any¥
zaterial free of humus, organic or other deleterious raterial.” This,
in effect, does not preclude the use of concrete around the electrical
duct banks beneath the spread footings. Due to the difficulty in cor-
pacting, Bechtel elected o replace the soil material with concrete.
Letter from project engineering to field construction, dated Decerber 27,
1974, states, "lean concrete backfill is considered acceptable for
replacement of Zone 1 and 2." The instruction is consicered inadequate,
in that, the concrete placed around the duct banks restricted the
settlezent on the north side of the DGB vhere electrical duct banks
enter through the footing. This contributed to the excessive differ-
ential settlement ir the Nort¥South direction across the builling.

.23~
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This failure to prescribe adequate instructions for activities affecting
the quality of safety-related structures is considered an itex of nencer-
pliance with 10 CFR 50, Appencix B, Critericn V as identified in A;rendiv
A:  (329/78-20-07; 330/78-20-0C7) -

Review of Soils Placerment and Inspection Activities for Plast Area Fill

A subcontractor, Canonie Comstruction Company, South Faven, Michigan,
performed the major portion of the earthwork at the Midland site.
Although Canonie was primarily engaged to construct the coeling pend
dike, thev alsc performed mest of the plant area fill work. Bechtel.
hovever, alsc performed plant £411 werk prior to and after Cancnie lef:
the site in mid-Oczober 1§77. The last Canonie daily QA/QC #ill
placement report is dated October 16, 1977.

According to Canonie QA/QC records the first £ill in the DGB area vas
placed in late October and early November 1575. No further £1ill wvas
placed in the area until July 1976. After that time, fill work im the
area wvas interspersed with soils work in other areas.

while it would be difficult to identify the soil work performed by
Bechtel versus that performed by Canonie, records revieved indicarted
tha: most of the Bechtel work was done during the latter part of 1%7¢
and continued threugh 1977 and 1978. Although rost of the Bechtel werk
related to placing sand around piping anéd ducts after they wvere laic
ané placing sand adjacent to walls, some motorized work compacting clay
£i11 was also done by Bechtel.

Regarding the plant fill work performed by Bechtel, CPCo Audit Repere
No. F=77-2! dated June 10, 1977, identified a nusber of deficiencies
which reccmmended the corrective action to be as follows: (1) "the
foremen directing the soils work should be instructed as to the
required moisture content limits” and (2) "the foreman directing the
soils vork should be instructed as to rthe correct test frequency
requirements.” Interviews with tveo such Bechtel foremen confirmed the
fact that they were directing soil operatioms. They indicated they
received their instruction regarding lift thicknesses and testing
requirements verbally from field engineering through a general forerar.

Bechtel design criteria C-501 (Page 8) and PSAR Amendment Fo. 3 (Dames
and Moore Report, Page 16) states that, "Filling operaticns should be
performed under the continuous technical supervision of a qualified
soils engineer who would perform in-place density tests in the corpacted
£i11 to verify that all saterials are placed and compacted in acrordance
with the recommended criteria.”
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Based on the above, the scils activities vere not accooplis

continuou

s technical supervision in accordance with Bechtel

teria. This failure to provide a qualified soils engineer

tgchnical
spezifica
10 CFR 50

The forem
rarely in

supervision for activities affecting qualicy as T

hed under the
design cri~
to perfere
equired bv

tions and the PSAR is considered an item of noncompliance with

, Appendix B, Criterion V. (329/78-20-08; 330/78-

en indicated that Bechtel Field Engineers and QC ¢
the areas where soils activities were going on.

decided when and where tests were taken. The locations of

approxima

ted by pacing or visually estimating distances fro

or building walls. Lift thicknesses were deterzined visual

vithecut ¢

Soils tes
the requi

he use of grade stakes.

20-08)

nSpectors were
The feremen
tests vere

e cclucns

1y, usually

ting services are provided by U. S. Testing Company basec on

repents of Specification C-208. The two U. S. Tes

nicians who said they performed an estimated 90% of the soi
during the years 1975-77 indicated that they rarely sav a Bechtel fielé
or QC inspector in the areas where plant fill activities vere

engineer
going on.
a QC insp
cther tec

One technician said he could recall only one occ
estar was present when he tock an in-place density
hniczian estizated he had contact with a OC inspect

£ie.d about once a month. A Bechtel OC inspector, however,

te zhe te

C.5. Test
chronic p

sting laboratory on a full-time basis.

ing perscnnel stated that erroneous test locaticns
reble= regarding the Bechtel placed fill. ™he loc

a test was usually given at the time of the test by a laber
oer a laborer if the foreman vasn't there. Sometizes, hovev

vas not §

amiliar wvith the area in which he was working and

was not provided until sometime after the test. It becane

cccasion

The technicians further
request a test.

to withheld test results as a means of get:ing the

Test elevations were approximated soqucn:ially.

ting tech-
1 testing

asion vhen
test. The
or in the

vas assigned

vere a

ation of
foreran

er, a foreman
the locaticn

necessary on
test location.

advised that rarely did a Bechtel OC inspector
Normally, labor forem:n requested thez. On occasion

a technician passing through an area vould be asked by a foreman if
a test should be taken. Upon completion of in-place tests,

vere usually cormunicated to the for

failures

wveekly report of test wvas provided to Bechtel QC and Field
vho revieved any test failures and resclved them.

U. S. Testing personnel advised th

eman directing the work. Test
vere alsc reported by telephone to QC or Field Engipeering. A

the results
]

Engineering

at they were requested to take tests

of clay fill while it was raieing and in order to do so, plastic vas
held over them to protect their equipment while the test wvas sade.

Even though it was raining,

35 e

oy —

the £i11 placement wvork was not stopped o



some occasions. A Bechtel foreman confirmed that density tests were on
ocrasion taken while it was raining. While this is not contrary o the
specificatirn {nstructions, it is contrary to standard practice.

. S. Testing personnel indicated that when moisture vas added, the ~
procedure did not include blending the material vhich resulted in
mushy seams. It is commonly accepted good parctice to disc the £121
after spraving it with vater to add needed moisture. A Bechtel fereran
stated that if moisture was needed they compacted 6" then sprinkled it
and then added another 6".

The field engineer whe vas assigned respensitilicy for plant fIll wark
stated he did not spend full time on soils wvork since he alsc had
responsibilizy for twe structures, the steac tusnel and general var:
wvork. He said he tried to get out to the area vhere fill vork was
being done once a da.. Some tides he did and scmetimes he did not.

He indicated it was his impression that the QC Inspector responsidle
for the soils work on the day shift visited those vork areas once or
tvice a veek. He confirmed that only oral imstructions were furnished
to the feremer whom he felt were conscienticus. The main probliez he
experienced with the foreman vas paintaining proper lift thickness.

The 0 imspector whe wvas primarily responsitle for the plant fill werk

is no longer ezplcyed by BSechtel. The QC inspector who was responsitl

for the plant fill work on the night shifc stated that he tried tc devo:e

about one hour a nigh:t to the plant fill activities. He indicated that
during 1974-1977 there was much emphasis being placed on cadvelding and
rebar work ané it vas necessary teo spend the majority of his time on

those activities. FHe maintained that he did have fairly frequent contacts

vith the technicians vho performed the in-place density tests, partic-
ularly wvhen test failures occurred. He indicated it was his izpression
that the labor foremen were directing fill placement adequately.

Reviev of Inspection Procedures

The folloving procedures vhich are relative to backfill operations
at Midland Units | and 2 between August 1974 through December 1977
were reviewed.

a. Bechtel Master Project OC Imstruction for Compacted Backfill -
C-1.02 was issued for construction October 18, 1976, .and it is
presently the current instruction which is used by Bechtel QC
(vhen Bechtel is the inspection agency, providing first level
{inspections during backfill operations). Further, this instruc-
tion vas used by Bechtel.QC when monitoring the activiries of

- 26 -
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other inspection agencies (Cinénic) vhen such ageYties vere
. performing the first level inspections of backfill operations
during che time periods of October I8, 1976, until June 28, 1577.

b. Bechtel Quality Control Master Inspection plan for Plant Foundaz®es
Excavation and Cocling Pond Dikes (Plant Area Backfill and Ber=
. Backfill) = Procedure No. C-210-4 was the instruction utilized by
Bechtel QC when monitoring the activities of other inspection
agencies that wvere providing the first level inspections of bazk-
fill operstions (this instructicn was utilized during time periods
priecr to October 18, 1976).

e, Bechtel Ouality Control Master Inspection Plan for Structural
Backfill Placezent - No. C=211-]1 is an instruction utilized b
Bechtel QC when perforzming first level inspection of backfill
activities prior to October 18, 1976.

Bechtel Procedure C-1.02, listed above, vas written as a replacedent
for both Procedures C-210-4 and C-211-). The inspection activities
wvhich vere delineated in Procedures C-210-4 and C-21l-] wvere compared
vith those described in Procedure C-1.02. The following are some of
those activities vhich were comparel:

Inspection Code for--
Activities/Task Description C-210-4 C=211=-1 C-1.02

Backfil]l Material

(*) 1. Free of brush, roots, sod, I S(V)
snow, ice cor frozen soil.

(*) 2. Material moisture conditioned S 1 S(V)
te required moisture content. "

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

(*) 4. Material not placed upon 1 sV
frozen surface.

5. Foundation approved prior to H :| R/E
backfill placement.

6. Prior to start of wvork, area - ()
free of -debris, trash and :
unsuitable material.

-’
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Cozpacticn Requirements

1. Cohesionless material coe~ s a2 s(V)
x pacted not less than 803 , !
relative density.

(*)° 2. Cohesive material compacted W S sS(V)
to not less thaz 937 max.
density.

(*) 3. Zones 1, 1A, 2 and 3 material w 1 (1
in uncompacted lifts not ex-
ceeding 12"; areas 20t access~
ible to roller egquipment the
suterial placed in uncoapacted
1ifts no exceeding =".

Material Testing

1. Verify testing and tes: results
are as per engineering requirements.

B Materials S S S
b. Moisture S S s(V)
e, Compaction S S £(V)

2. Reviev lab test repert verilfving:

a. Proper test method. R R R
b. Proper test freguency. : R R R °
¢. Technical adequacy. R s R

Inspection point

Hold peoint

Witness point e
Surveillance (V) = visual

Review records

"o K E e
[ B

Those activities identified by an (%) asterisk indicate inspection reguire-
ments which have been relaxed from the original procedural requiremen:s.

It is considered that the relaxation of actions relating to the confir-
sacion that scils placement activities vere conducted according to

.28 -
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Ms. Barbara Stamiris
5795 North River Road
Freeland, Michigan 48623

In the Matter of
CONSUMERS POWER COMPANY
(Midland Plant, Unfts 1 and 2)
Docket Nos. 50-329 & 50-330 OM & OL

Dear Ms, Stamiris:

Per your request of Messrs. Willfam Paton and Darl Hood of the NRC last
week, enclosed please find copies of the nonconformance reports and the
quality action requests referenced in paragraph 4 in Appendix A of the
December 6, 1979 Order Modifyina Construction Permits for the Midland

Flant. The two related audit reports you mentioned are also enclosed.
Sincerely,
Steven C., Goldberg
Counsel for NRC Stcaff
Enclosures: " 1

Action Request No..5D-40
Nonconformance Report Nos. QF-29, QF-52, QF-68, QF-120, QF-130
QF-147, QF-172, QF-174, QF-199, QF-203
Audit Peport Nos. 77-21 and 77-22
cc w/enc.: -
Frank J. Kelley, Esg.

Internal Distribution:

Myron M. Cherry, Esq. NRC Central
Ms. Mary Sinclair OELD-FF (2)
Michael I, Miller, Esa. Shapar/Encelhardt
Grant J. Merritt, Esq. Christenbury/Scinto
Judd L. Bacon, Esq. Oimstead/Karman

< Mr. Steve Gadler Paton/Chron (2)
Wendell H. Marshall Roldberg/Chron
Michael A, Race Jones
Ms. Sandra D. Refst D. Hood -116-C
Ms. Sharon K. Warren IJLee - 147

Patrick A. Race

George C. Wilson, Sr.

Ms, Carol Gilbert
Willfam A. Thibodeau
Terry R. Miller

oercapl .. JELD I A
SU R MNAME

oarel 8/21/80 .
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for compaction.”

“20111ng of any section of embanksent containing matarfal tao wet or tog
dry to obtain the required compaction shall be delayed until the mistyrs
contant of the material is Srought to within the required limits or

tha materfal shall be removed and replaced with suitable mater{al .

Contrary to the above: The field does not taka moisture control tests prior ts
and during placement &F the backfill, but rather rely on the moisture results
taken from the fn-place soil density tests,.

Paccrmended Carrective Action

1) ATsystem for testing the sofl for mofsture content prior to ccmbiction

should be developed and implemented by Bechtal and ‘the subcantracter. QC
should maka any necsssary revisions ta the QCI.

2) Recognizing that the seil has been tested for moisturce content after
campaction and meets the requirements of the specification it is ’
not necesssary to 1dent1f¥ these materials as nenconforming, However
Project Engineering should be apporized of the past testing methods. In

addition it {s recommended- that ergineering concur with-the-intarpretation
that moisture contants takan aftar compaction are for determining

dry densities and should not be usad for specified moisture control.

3) _Assurt rgsponsfble pprscqnel_are_awqrc of the testing system. .

[~
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. Issun Ve October 14, 1974
Midland 1 & 2

fpy §e

Noaeon{ormance No QF29

Frojec.

File Title " NCRis on Bechtel
Quality Control

'1\~ LT

Tais RNonconf{armance
Mr." J. P. Connolly

-

—_—
Repart is Issucd to:

Bechtel Project Ficld Cuality Cootrol Ensirecr

vho I35 responsible for correctisn extion,
23 b

No. C-211-4001, 5.6.2 states

.QC Pile only tas test reports lor

AT

AZC Reporiaklce: Yes r;? tio &3
. AEC Notified cn By

—

the centractars raptesentative QDce
backfill material was delivered on

one (L)

-

L P o —

seports.
backfill material. .

lCo*:tctivé Acticn To Be Taken:

- stockpile with additional tests.
yroblem of U.S. Testing not being

-
‘-

-

't. Bechte.. Quality Control. wvar not 3e

(L) Bechtel NCW 183 was initiated.
were, tukea from the stockpile.

eif lad of gl

lTa Iie Provided by Addrsssee.

g A
* Niuderlying Cause of Nenesuforzence:

315/ - ROl

of Y.S.

"laterlal delivered to the jobsite for use as structural
ba-kf1ill shall bLe wwally {ospectsd, and tested in accordance with ASTM C-117
_ day when material is being delivered."
thircy (30) days in August and September, but

of the thirty (30) days.
has Test reports for eleven (11) of the thirty (30) days.

%
Wonconforzance Description ané Supporting Details:

Prepared By A . .¢'/tpnData 125 jyady

- o
.Revieved By .2 (“4.l<.. Date 447/

Written Reply Required By Date 10-24-74"
Action Required By Date 11-14-74

Specification C-211 Rev. 0 and SCN

Structural
the .

See Procedure 9 - Repdrting of Deficiencies to AEC

Method

Recczmended Corrective Action (If Appropricte):

aterial (o olace aud in the sockpile with additional tests.
(2) lerrect the probiem

(1) Evaluate the structural backfill

(1) Evaluzte the structural backfill material in the

(2) Locate the nisging test reports.

(3) Correct the

notified of iucoming structural backfill material.

-

The underlying cazuse of this nonconformance is

ing fully informed of material deliveries, therefore

Bechtel Project
/ 8¢l on the resuits of the additionat sauples.

aced in the (€ File (3) A memoranduz from g 1.
incoming shipments of structural b

u.s. Tes:ing wis Dot ‘being ivformed by Bechtel Quality Control.

: ) . o ST x
(Corrective Action Implementéd and Nonconformance Closed) Confirmed By(J ‘.L;fﬁifﬂzn*.=g
26 additional zamples

Date froivAumen, !'2 (19%

and C-136 byl

B

U.S. Testing File only @

(2) Locate the missing test'}
Testing pur being notified of in coming structural )

Engineering's Disposition is td "use as is"

(2) The ten missing reports were found and
Felton directing that Quality Control be

ackfill material was issued on October 29}
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- PR T Attackment A
e SRR . Y*Reissued January 19, 1976
This Copy For File 16.3.6
FMSouthworth | SHHowell Issue Date Aygucr 7. 1975#%
( HWSlager GSKeeley (2) Project Midland 1 & 2
CQHill TCCooke
' o JMilandin Consumers Power File Title NCR's :n Bechtel Qualit
* | W hwish Nonconformance —opcro
GLRichardson Report No g?-SZ

This Nonconformance.Report is Issued To: Prepared wWé‘ ey Date £- 7-75

Approved By “= Z. .~ Date .32 /an—
Mr. J. P. Connolly - }, = 3 >
Bechtel Project Field Quality Control Written Heply Reques By Date _____ 9-5-75
Engineer

Corrective Action Requested By Date 9-5-75

wha is responsible for corrective action.

| Nonconformance Description and Supporting Details: (1) Specification C-210 Rev. &
* Section 13.6 for plant area backfill and berm backfill states "Moisture control of
the plant area and berm materials shall conform to section 12.6". Under section 12.6,
12.6.1 states in part that "the water content during compactior shall not be more
than two percentage points below optimum moisture content and shall not be more than
two percen S ve optimum moisture content . Contrary S requirement,
test no. MD202 for plant area fil. located 14' east of 8.7 line and 36' north of A
line at elevation 594.5 had a moisture content 2.9 below optimum moisture content.
Approximately 7 feet of material has been placed over this failing material.

(Contd)
( g AEC Reportable Yed [ | No [X] See Procedure 9 (For Nuclear Projects Only)

Stop Work Necessary Yes [ | No [X] See Procedure 16 - Stop Work No

Recormended Corrective Action: (1) Receive a Project Engineering evaluation on the
acceptability of the material in question or remove the material. (2) U.S. Testing
should have training sessions to take corrective dction to preclude repetition.

(3) Quality Control should have training sessions to take correc:ive action to
preclude repetition. The written replies to these items is requested with the
Project Engineering evaluation. )

1
Corrective Action Taken: (1) Project tagineering has evaluated and accepted the in

A place material with low moisture contenr based on a satisfactory compaction test result.
(2) Uatited States Testing and Bechtel Quality Control have each hac training sessions
re~emphasizing the acceptance criteria for soil tests.

Lverification of Corrective Action Required Yes [X] No [

1Method of Verification: Reviewed Bechtel NCR #3264 covering item (1) of this NCR (QF-52)
and the Project Enginecring disposition. Also reviewed letter FQCL~049 dated §-13-75#+

that states U.S. Testing and Bechtel Quality Control have each had training sessions
to re-emphasize the acceptance criteria for soil tests.

{ f ~
lllcnconromnnce Closure Confirmed By &m?& C": =.“.LW
1

To be conmpleted at time of closure by Consumers Power QA Services.

: Page 1 of 2
: my
*Corrected, previously stated 8-7-75. %:hwu ‘E’-‘J-y\as.. 1-19-76
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File Title NCR's on Bechtel Quality
Control

\ Nonconformance Report No QF-52 (Contd) o
-

Nonconformance Dcac;iption and Supp&%tin; Details: (Contd) —
-

(2) This failing test was shown on the compacted fill density test report form
QC-Cl as passing by U.S. Testing in the remarks column.

(3) On the back of the QC-Cl form, in the FIM, it states the entry information.

For Block no. 3 the entry information states "to be signed and dated by the QcC
Effineer signifying the form has been reviewed for completeness and correctness'’.
Contrary to this requirement, the Quality Control Engineer had signed on the compacted
£il1l density test report the acceptance of MD202 which had actually failed.

Page 2 of 2
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Route To - | This Copy For File t. 1§ 3.6 3
FMSouthworth | SHHowell Issue Dtto
HWSlager GSKeeley » Project _GMidland 1 & 2 3
CQuill TCCooke a - - T
. r JMilandin Consur="s Power File Title. nCR's on Bechtel d
. WFHolub Noncor.urmance ———Qﬂil-“m‘“ ok
GLRichardson Report No (QF-68

Nonconformance Description and Supporting D.tlils Specification C-210 Revision &,
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 laboratory dry
density for Bechtel Modified Proctor, resulting in a 96X compaction which is
passing. Using the correct maximum laboratory dry deusity results in 92% compac-
tion which is failing.

ACC Reportable Yes ] No X] See Pro~-“:-e 9 (For Nuclear Projects Only)
Stop Work Necessary Yes [] No [X] See Procedure 16 - Stop Work No
Recormended Corrective Action:

See Attachment A.

1Correc‘..i ve Action Taken:

See Attachment . A.

veritication of Corrective Action Required Yes [§ No [
'LM-thod of Verification: (1) Compared 17 Bechtel Modified Proctors to Field Work

ystem for checking tests against a Master Proctor List and a Master Log Book.

l‘Noneonrommce Closure Confirmed By % Q ‘H‘o’w
Date _[{-21-7¢

l'lb be completed at time of closure by Consumers Power QA Services.

Page 1 of 2

icon. (2) Reviewed revised reports for correctness. (3) Reviewed U.S. Testing's

This Nonconformance Report is Issued To: Prepared Byw_}ﬁ*_, Date /O- 11-74
3. 9. € 11 Approvedhy?" o Date 2/—'
. P. Connolly _?"
Bechtel Project Field Quality Control Written Reply Requested By Date __11;17;.
Engineer ' Corrective Action Requested By Date 11-17-7
| who is responsible for corrective action.
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' v R File 16.3.6
L . Issue Da.. October 17, 1975
Project Midland 1 & 2
File Title NCR's on Bechtel
Quality Control

. Attachment A .
Nonconformance Report No QF-68
# . -
Recommended Corrective Action: p

(1) Review all Bechtel Modified Proctors (BMP) and Field Work Sheets used by
U.S. Testing to assure the maximum laboratory dry densities and optimum moisture
contents on the BMP's agree with the Field Work Sheets.

(2 1f there is a discrepancy between the maximum laboratory dry densities and/or
the optimum moisture contents, review all compacted Fill Density Test Reperts

that used the maximum laboratory dry densities and/or optimum moisture contents
in error. .

(3) Resubmit all test reports that used the maximum laboratory dry densities and/or
optimum moisture contents in error.

(4) Receive a Project Engineering evaluation on the acceptability of the failing
test MD142 and any failing tests that are found during the review.

(5) Take corrective action to preclude these occurrences. ‘

g

‘;;; °  The written reply to these items is requested with the Project Engineering cvulun:ion.:

Corrective Action Taken:

(1) A complete comparison of all Bechtel Modified Proctors to Field Work Sheets
was performed by United States Testing.

(Z) Three additional discrepancies were found during this review. A total of
twelve Field Tests were affected by the discrepancies.

(3) Revised rcports have been submitted for the twelve Field Tests.

(4) Failing test MD142 has been cleared by passing test MD160. None of the twelve

Field Tests were found failing after corrections had been made. A Project
Engineering evaluation was not necessary.

«5) U.S. Testing has devised a system for checking tests against a Master Proctor
List and a Master lLog Dook.

Page 2 of 2
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Route To This Copy For File a6 1.4 8 16,16
““Fhsoutnworth -{Snhowell Issue Date. Mr_u 1976
HWSlager GSKeeley Project Midland 1 & 2
CQHills TCCooke " i,
JMilandin File EI:EQ'_.“!E*s on Bechtel FiN
- IJMKlacking Nonconformance Construction & Quality Confrol
imkicmrd.oﬂ R.port uo gr-lzo '

This Nonconformance Report is Issued To: Prepared Byw Date 9-21-7&

J- Po comolly mnd /o %‘ D‘u « .;/-7
Bechtel Project Field Quality Control Appr W&_‘_?_ 4 |

Engineer Written Reply Requeste@ By Date ____10-8.7
J. F. New '

en sted te 10-8-7
Bechtel P%oject Superintendent COrr’ctivt AR Sg By Date Z2——2

who is re nsible for corrective action,

Nonconformance Description and ng Details: Specification C-210, Revision &4
sections 12.5.2, 12.5.3 and 12.5.4 state in part that (1) The uncompacted lift thickne
of soil placement shall be not more than 12 inches. (2) In areas not accessible to
roller equipment, the material shall be placed in 11fts not to exceed 4 inches in
yncompacted thicknegs. Contrary to these requirements, (1) soil was placed between
manhole 95 and #6 above the Sanitary Sewer in the West Plant Dike in an uncompacted
1ift thickness varying between 9 and 14 inches, (2) in an area not accessible to
roller equipment, soil was placed between manhole #4 and #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.

AZC Reportable Yes [ ] No [X] See Procedure 9 (For Nuclear Projects Only)

Stop Work Necessary Yes [ | Mo [y] See Procedure 16 - Stop Work No
No Hold Tags Applied.

Recommended Corrective Action:

(1) Determine why the original uncompacted lift thicknesses exceeded the maximum
11ft thicknesses.

(2) Take corrective action to preclude repetition.

1'<:<>x-1.'cctiwn Action Taken:

(1) This was the result of insufficient monitoring of the placiog crews and the work

was done in accordance to the note on Detail 6 of Drawing C-130, Rev. 3 which is
in conflict with Specification C-210.

(2) A Foreman and Laborer Foreman
and Drawing Chan;gI!ggigs_Hn. S to Drawing C-130, Rev. 3 corrected the conilict
IVbri between Drawing C-130, Rev.

3 and Specificarion C=210.
fication of Corrective Action noqu.trox Ynﬁ Notj

,’Mathod of Verification:

Reviewed Training Sesslon BT94, letters BCCC~2068 and FQCL~-114, and DCN No. 5 on
Drawing C-130, Rev. 3.

l'llonemtt‘«-n-mmo Closurn Confirmed By e .%\w/ .
Date

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

Page 1 of 1
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te To This Covy For File 16.3.6
Ay 'f?;? - lio |>Hilowell Issuc Date  Uctober 18, 1975
- :"‘s:"“f CSKeeley Project Midland 1 & 2
age . -
TCCooke
S UMt landin Conszrers power File Ttle _ NCR's on Bechtel
M.CKin' nfm-c. W
* [GLRichardson | georcet omETER
\ 1 epore QF-130
This Neaconformance Report is Issued To: Prepared WM_QMD.% i0-18-76
L2 ./
J. P. Connolly Approved N/ﬂ_—%/‘ Gl Date —&—-!/
Bechtel Project Fiald Quality : Written Reply Requested By Date ___ 11-1-76
Control Enginest Corrective Action Requested By Date 11-8-74
who is resvonsible 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' 2 to 634.5, under section 2.20 Activity/

Task for "Placement” item 1 states "Zone 1, 1A, 2 and 3 material placed in uncompacted
lifts not exceeding 12 inches. Areas not accessible to rolle ipment, the material
gla&d in uncompacted lifts eeding 4 inches™.

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

placed in approximate 12 inch uncompacted 1ifts where roller equipment was not
used to compact the material.

( AZC Reportable Yes [] No [X] See Procedure 9 (For Nuclear Projects Only)

Stop Work Necessary Yes [[| No [ See Procédure 16 - Stop Work No
No Hold Tags Applied -

Recozmended 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.

Leorrective Action Taken:

(1) All closed C-210-4 Field Inspection Plans have been 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 of nonconformance was misinterpretation of specification requirements.
(3) To preclude -repetition QCI C-1.02 will be used to inspect compacted backfill and

a training/di i 2/22.L77,
Lerificatitn of Corrective Aotion Hecnived™ yus f‘x‘f o [

lt'.ethod of Verification:

Reviewed letter FQCL-142.

Q, 0 2l
lnoneonronmct Closuwre Confirmed By 4J-«49/.\’ - - Yuar
D‘t‘ ‘!n -y - ﬂ ’

1

/*-/\

To be completed at tine of closure by Consusers Power QA Services,

Page 1 of 1




Attachment A r7

Route To ™43 Cooy For - . File _16. 2

BWMarguglio Sknowell i\ 2 Issue Date( Peobruary 2, 1977)

HWSlager GSKeeley 3 ; Project LS Repr v s W T
TCCooke

JHMaclaren

WRBird Jililandin Consumess power File Ttle WCR'S on Bechtel

. JMKlacking - Construction and gechrel Quality
GLRichardson Nenconformance Control — ——

Subject File Report No QF-147

—_— o —
e -

This Nonconformance-Repert is Issued To: Prepared By M. JAC Fha,. Date 2-2-77
}1r- J. Fo Newsen Apprmd BY","%/:.__L/ ad D‘u 75/77
Bechtel Project Superintendent ‘ 7 ;
Me. 3. P, C ’ Written Reply Requested By Late 2=14-77
nr., . . on

noll
éec?cel Project FXeld Quality Control Corrective Action Requested B Date 3-15-77
Engineer S

who is responsible for zorrective action, ' RERT T N~ T ‘ bl ke ook

Nonconformance Description and Supporting Details: (1) Specification C-211 Revision 3
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 Contractor's representative once per day when
material is being delivered". (2) Project QC Instruction Mo. 7220/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 representative sample tested in accordance with ASTM C-136

(and ASTM C-117 as determined by Field Engineering) to the gradation requirements »
specified, prior to placement". (Centd

AEC Reportable Yes [| Mo [{] 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.

lCorrg;tive Action Taken:

See attachment.

“verification of Corrective Action Required Yes [X] Mo []

4Method of Verification:

Verified review of structura’ backfill deliveries for October and November, 1976

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

Lyoneonformance Closure Confirmed By %M.{ é’fjw
Date _o-/0-T277

"'m be corpleted at time of closure by Consumers FPower QA Services,
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o | - Issue Dace February 2, 1977
Project Midland 1 & 2
File Title NCR's on Bechtel

Construction and Bechtel Quality
Cecntrol ”

Attachment to lcport: 'No 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.

Reggunnndcd Corrective Action:

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

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

(3) This same problem of structural backfill material lacking gradatiorn 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 inceming

. 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:

a) 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 placad in the acceptable pile.

It Is evident that the corrective action taken for NCR QF-29 and QADR SD-6
Lls not adequate.

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

1Cotrcctivc Action Taken:

(1) 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
ticke ts.

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

o

e A

! ; ' Page 2 of 3
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Lcorrective Action Taken:
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Rt B’ﬂ""‘
File 16¥3 4 & 16 5 6
Issue Dace February 2, 1977 /
Project Midland 1 & 2

File Title NCR's on Bechtel
Construction and Bechtel Quality
Coatrol ..

Attachment to Report No QF-147
e

(Contd)

-

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

In addition, a training session was held on February 10, 1977 on the contr-.i
of Q-list backfill sand to preclude repetition.

. Page 3 of 3
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A - Attachzent A \
*% Reissued July 19, 1377 to indicate time nonconf{ormances |
Route To ' This Copy For File 16.3.4, 16.3.6 sccurred.

; TLarcia Issue Date Juyiv &, 1977
- RBird (Third) Vifooge v

OESkagqgs Second
BaMarquglio (First)PRJohnson Consumers power File Title

: erme;;.on Project fﬁc?ﬁaw 1 22

BHHowe |

3(P's on fpentad

Construct{@n ¥ Quality Lontrol

1 -
Ezmcﬂn Nonconformance
R Report No OF:172

— —=

roagkhyel

This Nonconformance port is Issued To: Prepared By (.- S w7, Date 7-2 -777

; Approved By—"., ¥4 .. L.Date 7 %/27
G. L. Richardson P & "_"'_—7 2577
Bechtel Project Field Quality Assurance |"rittes Réply Requestec X Date l-ea-ll
Engineer Corrective Action Rquestcd By Date 8-26-77

who is responsible for corrective action.

Nonconformance Description and Supporting Details:
SEE ATTACHMENT

AEC Reportable Yes D Ko m See Procedure § (For Nuclear Projects Cnly)

Stop Work Necessary Yes [| No [{] See Procedure 16 - Stop Work No

No hoid tags applied"
Recormended Corrective Action:

Have Project Engineering evaluate the acceptability of these materials and

determine what action is needed to correct these problems if the material
is unacceptable.

1Ccmctive Action Taken:

Project Engineering evaluated the nonconforming conditions and determined these
materials acceptable.

Percent compaction For MD 342 in Morth East Dike was incorrect and has been revised
identifying the correct (passing) result.

l'/erification of Corrective Action Required Yes No D

JYAthod of Verification:
Reviewed the revised Morth East Dike test MD 342, IOM R. L. Castleberry to G. L.
Richardson dated 3/31/77, Bechtel QA Letter GLR-9-77-317, CPCo Letter 151FQA77,

IOM R. L. Castleberry to G. L. Richardson dated 10/4/77 and Bechtel QA Letter
GLR-10-77-390.

. f\\ - K
LJum:om’c:u'mmxco Clcsure Confirmed By k.tr:.ﬂ i S, j}o-w,«,w
Date | -vi1=77

lm be completed at time of closure by Consumers Power QA Services,
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et ; _Project: Midl 11242
N . ] . Title: NCR's on Bechtel Construction &
= Quality Control -

/ —
Attachment to Report No QF-172

.

, = o “ -:Sd-‘m “Da.& dd‘y.s;(_"77 I«'Etff{fly 19, ’1977 %

During @ review c” test reports for partial cooling ponds and dikes turnovcr:'the

following were foynd: .h
s

Specification C-210, Revision 4, Section 13.6 states:

"Moisture control of the plant area and berm material shall
con“orm 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 359 for the North East Dike Station .

29+00 S'RE Zone 2 @ elevation 622 had moisture content of 2.8 percent below
optimum moisture content. This test had been marked ® - 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 berm shall be compac ted

to not less than 95 per cent of maximum density as deter-
mined by modified Proctor method (ASTM 1557, Method D)...*

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

Station 30+00,¢ Zone 2 @ elevation 622 had 94.5 percent compaction; MD 354
Station 31+00, 100'R of?,sand drain Zone 2 @ elevation 622 had 93.7 percent
compaction; and MD 356 Station 29+00, 100'R of L of sand drain Zone 2 @
elevation 622 had 92.2 percent compaction. Test MD 342 had been marked

P - for pass, when actually the test failed. Tests MD 354 and MD 356

had bzen 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, 1974, Tests MD 354 and MD 356 were taken May 28,

1974, and Test MD 159 was taken May 30, 1974.

Page 2 of 2
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Attachment A

'.**Roitsucd July 19, 1977 to indicate time noncon(ormanﬁes

Mle "‘6 3.4, 16.3.6 occurred.

wigird (Third) learigay Issue Date )u;! 15, 1977
Skaggs (Sccond; Ricrmeston " & Project Midland 1 & 2

' giMarguglio (First) | siHowell :

8§,{°h'{’°“ Cansumers Power
. Jm\::cﬁn Noneonformance
PA)‘I“iﬂCZ R'port o QF‘] Za
This Nonconformine® Hepdrt is Issued To: Prepared By N\.....( % k.1, Date /57"
Approved By -|S-

G. L. Richardson
Bechtel Project Field Quality
Assurance Engineer

Written Reply Requested By(late 8-19-77
Corrective Action Requested By Date _9-2-77

who is resvonsible for corrective action,
Nonconformance Description and Supporting Details:

See Attachment.

AEC Reportable Yes [| No K] See Procedure 9 (For Nuclear Projects Only)

Stop Work Necessary Yes [ ] No [X] See Procedure 16 - Stop Work No

No hold tags applied
Recommended Corractive Action:

Have Project Engineering evaluate the acceptability of these materials and determine
what action is needed to correct these problems if the material is unacceptable.

1cOrrec: tive Action Taken:

Project FEngineering evaluated the nonconforming conditions and determined these
materials acceptable.

Lverirication of Corrsctive Action Required Yes re (]

lvethod of Verification:

Reviewed IOM R. L. Castleberry to G. L. Richardson dated 8/31/77, Bechtel QA Letter
GLR-9-77-317, CPCo Letter 151FQA77, IOM R. L. Castleberry to G. L. Richardson dated
10/4/77 and Bechtel QA Letter GLR-10-77-390.

: Nk (>
Lyonconformance Closure Confirmed By Ponela B e
mt‘ 1wy -
*

"'Xb be completed at time of closure by Consumers Power QA Services,

Page 1 of 2
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: h , Date: July™ 4 1979 £ July 19, 1977
¢ h e Project: Mi..and 1 &2
> Title: NCR's on Bechtel Comstruction and
3 Quality Cnn;{gl

2 T )r)’m- R e & 1
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Attachment to Report io QF-174
Nonconformance Description and Supporting Details

During a review of test reports for partiil cooling ponds and dikes turnover, the
following was !ouad .

Specification 0-310. Revision 2, Section 12.5.2 states in part:

"Zone 1 and Zone 1A material shall be placed in the embankment fill
as shown on the Drawings or as required..."

Table 12-1 in this specification states in part:

“Zone 1 Impervious Fill - Not less than 20% passing No. 200 sieve..."
Contrary to these requirements, tests 115 in North Plant Dike and MD 359
and MD 358 in North East Dike had soil classification Zone 1 (BMP 1i4)
which has 5.2 passing No. 200 sieve. Test MD 830 in North East Dike had
soil classification Zone 1 (BMP 139) which has 3.4% passing No. 200 sieve.

Test 115 was taken May 28, 1974, Tests MD 358 and MD 359 were takcn May 30, 1974
and Test MD 830 wvas taken August 8, 1974,

Sheet 2 of 2
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i . . ' Attactmert A
Routes To ma Ceoy Fer Mle 16 2 4 £ 16 1A
(l.st) ﬂfjly Ilm-ﬁtl Nasramh o 1977

RBird ooke

BWMarguglio (first) fermeston Project Midland 1 & 2

DATaggart (sec-ond) DRJohnson - Pax File Ttls _NCR'< op Reciitpl®
GSktclev Oun L
m’('i 3 Lonstxuczion gud Cucl/ly Conrral

This Nonconformesce Report is Issued ™ %l-m Date J- ¥-77
Approved 2y (A=A <. pate 11[1/77

G. L. Richardson : : -
Bechtel Lead QAE . |Written Reply Requested 2y Date 11223=77
Corrective Acticn Requested By Date 12-15-77

Who L3 resvonsible for corrective acticm,
Nonconfermance Description and Supperting Detalls:

See attachment.

S ADC Reportable Yes [| Yo [X] See Procedure 9 (For Ruclear Projects Caly)
& Stop Work Necessary Yes [ No [ snmm-swpw&:{m

No Hold Tags Applied
Recormended Corrective Action:

See attachment,

ICorrcc'un Action Taken:

See attachment.

yerisication of Corrective Action Required Yes [] %o []
. "'Mithod of Verification:

"Meou.fommco Closure Confirmed By
Date

"b be cosmloted at tine of closure by Consumers Power QA Services.
Pege 1 of 4
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e Issue Da.e November 4, 1977
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Nonconformance Description and Supporting Details:

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 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 part, "All cohesionless
backfill in the plant area and the berm shall be compacted to not less than 80
percent of relatise 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 9.5Z, 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 have
been 15.2. This also shows maximum lab dry demsity as 103.2. It should have
been 115.1. Using the correct optimum moisture content of 15.22, the actual
moisture content is 5.4% above optimum moisture content. Also using the correct
maxfmum lab dry density of 115.1, the correct percent of maximum density is 86.4Z,

MD 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% sbove 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 relative density is 41.5.

Part 2

Also contrary to these reduirements, the following tests had failing results
and did not indicate being clecared by passing tests or had been marked passing.
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Nonconformance Doicription and Supparting Details: >
Part 2 (Contd)

North Plant Dike

MD 142 (sampled 5-30-74) shows optimm 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 shown 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 61.62 of Relative Density ' ~
1326 5-10-77 18.52 15.22
1328 5-10-77 12.2% 15.22

1412 6-07-77 10.42 15.22

Structural Backfill

MDR 621 10-14~76 78.0% of Relative Density
671 11-12-76 74.8% of Ralative Density
672 11-23-76 75.4% of Relative Density
685 11-24-76 56.2% of Relative Density
686 11-24-76 70.9% of Relative Density
691 11-24-76 62.0% of Relative Density

Recommended Corrective Action:

s (1) Determine if there are passing tests in the same area to clear thclg‘failln.

&ltl.

(2) 1f these failing tests cannot be cleared by passing tests in the same area,
present these findings to Bechtel Project Engineering so Project Enp’ .eering
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) Determine the underlying cause(s) and take corrective action to preclude
repetitlon.
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ICurrnctivc Actioon-Taken:

-
-y

Part 1

(1)

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

(2) North Plant Dike MD 290 and MD 377 have been identified on Bccht? ‘:E:i!:::m
North Plant Dike MD 360 and Stryc Backfill MDR 621 density problem:
have been identified on Bcchn North Plant Dike MD 360 moisture
problem has been identified on revised NCR 100S.

Y :

Part 2

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

(2) North Plant Dike MD 142 and MD 143, West Plant Dike MD 227 a Area
FLLL ¥ 1326, 1328 and 1412 have been identified on Becht 1005) Strue~
tural Backfill MDR 621, 671, 672, 685, and 686 have been i [ el
NCR 1004. Plant Area Fill MD 1311 has been identified on rm-«,@ﬁ

(3) Corrective actlon 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 actlon to preclude repetition for not clearing failing tests need
not be addressed.



G. L. Richardson
Bechtel Lead QAE

Who is resmonsible for corrective action.

See attachment.

Ho Hnld Tags Applied
Reccrmended Corrective Action:

See attachment.

1Carnet1n Action Taken:

Seec attachment.

lxnhod of Verification:

1

Mntmo Closure cuné&md lyQ\m 5
Date =2 -~ .7~

Attachment A
File 16.3.4 & 16.3.6
Issue Date __Novemhar 22 1077
Project Midland 1 & 2

File Tt W8 o0 Joonrol
: N

Written Reply Requested By Date ____ 12/167
Corrective Action Requested 3y Date 12/30/

Nonconformance Desceiptioan and Supporting Detadlls:

AEC Reportable Yes [ | lio;E See Procedure § (For Nuclear Projects Only)
Stop Work Necessary Yes [] No 3] See Procedure 16 - Stop Work No

|

\

|

“Verification of Corrective Action Required Yes [X] No [ ‘
|

Reviewed letters GLR-12-77-517, GLR-1-78-001 and GLR-01-78-040 from G. L. Rich:.rdso*
to J. L. Corley; letters 216FQA77 and 6FQA78 from J. L. Corley to G. L. Richardson:

letters 0-1621 and 0-1651 from J. Newgen to G. Richardson; Bechtel QC Training i
Session QCFM-4250; and NCR's 1055 and 1094. |

5,' %"}nv

T be completed at timn of elosure oy Consumers Power QA Services,

Page 1l of ¢
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Nonconformance Description and Supporting Details: e

Project Quality Control Instruction R-1.00, "Material Receiving Instruction"
Section 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-
siop 5 states, "Review any required user's test data reports to verify that they

have boen satisfactorily completed"”.

Pare A

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

Sieve Size X Passing
100
3/4" 90-100
1/2" 75-90
3/8" 60-85
#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, consequently 94X passed the 1/2" sieve
and it was accepted when actually it failed.

Part B

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

Sleve Sizc 2 Passing
100
/e 90-100
/2" 75-90
: J/8" 60-85
. #1200 ) 7-15

Contrary to the above, User's Test Report No. 1036 indicated 812 passing the 1/2"
sleve and acceptcd, this should have indiceted 912 passing the 1/2" sieve and failed.

Page 2 of 4
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Nonconformance Description and Suppofting Details: (Contd)

-

Part C

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

- Sieve Size Z Passing
100
3/4" 90-100
/2" 75-90
3/8" 60-85

£200 _ - Qz-zoﬁ

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

Recommended Corrective Action:

Pert A& B

1. Present these fi-dings to Bechtel Project Engineering so Project Engincering
can determine wh . 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. Determine the underlying cause(s) for these discrepancies and take corrective
action to preclude repeti-ion in other areas.

Part C

1. An evaluation of thls material Ls not needed because the acceptance criteria
as given on QCIR No. R-1.00-1836 was 12-202 passing the No. 200 sieve. It
should have beew 7-20%, therefore, the test result of 11Z is passing.

"o

Determine the underlying cause(s) for QC not rejecting the Zone 4A Fine Back-
f111 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 1 breakdown in communicating the
inspection criteria for materials being rec.ived. Take corrective action to
preclude repetition.

- R Page 3 of 4



deorrestive Asticn Taken:
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- File Title NCR's on Bechtel
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Attachment to NCR Ne QF-203
,e

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.

2. _Ihn—andoaL;Lng_gg;::?gg_;hla.-ocn roper review of the test reng
bz gunlity Control. To prevent ti:is condition from recurring, a training session
was he

with cognizant individuals in attendance.

Part C

1. Based on response given in Part A of letter 0-1621 from J. Newgen to G. Richardso
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 vas given by Field Engineering.

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

Page 4 of 4
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AR IS TIE B aemeaad:
co~su:m3 POWER COMPANY Bechtel Power Corporation
tOEIVE N i
FEBY 1978 o, e 48840 & -
FIELD QUALITY ASSURANCE vi
MIDLAND, MICHIGAN y January 31, 1978 ™ Yo
. W "

Consumers Power Company
P. 0. Box 1963
Midland, MI 48640

Attention: J. L. Corley

cE
Job 7220 Midland Project -
CPCo NCR QF-203 Final v‘{"_
GLR-01-78-040 g

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 nonconformance
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 1s now closed.

For the material identified in Part B of the subject finding, NCR-1055
Ez; g;i;gegél This NCR is closed as previously addressed in letter

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 S-3621, dated 1/17/78,
Field Engineering stated in part: a./gglﬂﬂwc

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 allowed 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 concludes our action on the subject nonconformance report. Should
you desire additional fnformation, do not hesitate to bring it to my
attention. ;

Very truly yours,

G. L. Richardson '
LEAD QUALITY ASSURANCE ENGINEER -
GLR/JGH/ sw :



" ———————
—— — O g i e -
e S, 0 Ry S ey, s
- A -
doz T S,
.
R

L L

rafer.

"This -

PR B o IR 2

S

-, Havisicns

Bu,nte.l Fowz f HICCTIRIN

Intercifice Memorandy:

.‘5" b
“-ardson . Fresin
—
niidlard Project p-— January 17, 1973
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:s; 1) Ltr. n.chardson to dwwgeﬂ GLR~IZ-77 532, dated 12-23-77
(I 3340)

2) . Ltr. Corley to Richardson, 216FQA77, dated 12-23-77

> is in response to referenc2 1 and is numbared similarly.

=pasen for spbcifjung a 12-2C7% range of aggregata passing through
“ber 200 sigva, vinen Specification C-210, Rav. § 2llowzd 3 r*n:
-207%, was strictly for cummercial reasons. The vendor e*d e had
=ply of "12-208 material". ‘hen this material actually turnad cut
e 11%, it was still acccpt*bla for us2 in aczordanca with cur
ification. Tha only "error" was in d\ positioning HCR QF-283 by
sing the Fi2, rathar thin noting to "use as is".

intant of cur pravicus respoase to blank signatura blechis on FiR'S
71, Rar's 1 2 2, was o pefal out the fellesing:

0 FR's for commurcial purposas dc not fail
undar tha QA program. ' .

b. Paragrazh 3.10.2 of the IJI=1, Rav. 1 linits the racassity
of t*n appraval pracass of F“R ravisions to thsse ubich
. 2dar0ss S; uifica.1cn changes. ‘

¢. Cermerzial changes to FiR's ave net governzd by fPG-&.C:O.

W
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to assure the rcquxr-vn-nts of FPG-8. 000 are inplementad.
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e “F ' cm w PLANT: Midland UNITL & 2
SEisehing QUALITY ASSURANCE -—g -
BWMazguglio PROGRAM SUBJECT OF AMDIT: _Soil Placement
Jffevzfn. on | . Records i
QA sugy FiLe | REPORTNO __E=22-3 |
I. AUDIT SCOPE = -.
o >

The purpose of this record rcvfiv audit is to verify the documentation AR -
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. :
II. AUDITORS
TRAD, A, Blumenthal, CPCo QAE (IESTV) - Team Member
**D. E. Horn, CPCo QAE Civil Supervisor - Team Leader

III. PERSONNEL CONTACTED

**Ben Cheek, Bechtel Lead Civil Quality Control Engineer
*Xeith Berk, Bechtel QCE (QC Vault) i
*Pat Guiette, Bechtel QCE (QC Vault)
*Mary Kerridge, Bechtel QC Documentation Clerk
*Jim Miller, Bechtel QC Documentation Lead
*Tom Lieb, Bechtel QCE (Civil)
***2Daryl Osborn, Bechtel Assistant Lead Civil QCE
*John 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 I1I above.
The audit scope was the only item discussed. The audit scope originally
was to observe soil placement, however, due to heavy rains and no soil

placement in "Q" areas, the audit scope was changed to that given in
Section I.

The audit was perfrrmed on soil reports North Plant Dike D 72 (5-23-74)
through M 514 (9-21-74), West Plant Dike MD 25 (9-12-74) through MD 307
(9-27-76), Structural Ba «fill MDR 611 (10-7-76) through MDR 1121 (8-11-77),
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 contents, maximum and minimum dry lab densities

- have been used; the test results were properly evaluated for acceptance;

and test reports could be located in the Quality Control Documentation
Vault using the attached checklist.

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

*Contacted during Audit
*#*Attended Pre-Audit Conterence and Post-Audit Conference
kt*\ttonded Post-Audit Conference
aa4sContacted during Audit and attended Post-Audit Conference

L , Qe pare _[|- ¥ -77

Bl Bl Wil

N/

SHEET

' OF
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SUBJECT OF AUDIT: Soil Placement
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3 AUDIT REPORT NO F-77-32 ® -

e

IV. SUMMARY OF ATDIT (Contd) e
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 thoss in attendance as noted in Sections Il and III above.
The audit findinge were presented to those in attendance by D. A.
Blumenthal and D. E. Horn. Bechtel QC understood and agreed with the
findings and recommended coriective action.

V. 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 iu the optimum moisture content column.

C North Plant Dike

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

MD-93 (sampled 5-25~74) shows maximuu dry lab desnizy 110.6. It should
have been 102.4,

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. It 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 6-2A-~74) shows optimum moisture content 11.0. It should
5 have been 11.6,

MD-22] (sampled 6-23-74) shows optimum moisture content 10.3. It should
have been 11.6.

MD-224 (sampled 6-25-7}) shows optimum moisture content 13.5. It should
have been 13.0.

MD-257 (sampled 7-L1-74) shows optimum moisture content 9.8. It should

have been 10.4. This also showa maximum dry lab densicty 126.8. It should
have heen 127.4.
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. PLANT: Midland. UNIT 1 & 2
. SUBJECT OF Auotrx Soil Placement

"

S SR ——— /¥ "= Records

AUDIT REPORT NO F-77-32

SN

V. CLOSED OUT FINDINGS .

b

Findin

North Plant Dike (Contd)

MD-269 (sampled 7-12-74) shows maximum dry lab density 116.2. It should
- h.n b.‘ﬂ 11‘0 Jo

MD-290 (sampled 7-16~74) shows maximum dry lab density 125.2. It should
have been 128.3.

MD-118 (sampled 7-19-74) shows optimum moisture content 13.0. It should
have been 13.3. -

MD-336 (sampled 7-20-74) shows optimum moisture content 20.5. It should
have been 20.0.

MD-341 (sampled 7-25-74) shows optimum moisture content 17.0. It should
have been 15.5.

(:~ MD-377 (sampled 8-6-74) shows maximum lab dry density 109. It should have
been 112.9.

MD-476 (sampled 8-19-74) shows optimum moisture content 17.0. It should
have been 17.1.

MD-512 (sampled 8-28-74) shows maximum lab dry density 109.4. This should
have been 109.0.

§ ural Back o

MNR=-919 (sampled 3-25-77) shows maximum dry lab density of 109.3. Tt should
have been 125.3. It also shows minimum dry lab density as 90.3. It should
have been 109.3].

Plant Area Fill

MD-1262 (sampled 4-8-77) gives maximum dry lab density of 117.0. It should
have been 117.1.

MD=1300 (sampled 5-2-77) gives optimum moisture content of 11.1, It should
hava been 10.4,

MD~ 1385 (mampled 6-2-77) gives optimum moisture content of 13.5. It should
have bean 113.4,



FILE: 4.3.4 & 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

CLOSED OUT FINDINGS

-

-— .

Finding 1

Plant Area Fill (Contd)

MD-1420 (sampled 6-8-77) gives optimum moisture content of 9.3. It should

have been 8.6. It also gives maximum dry lab density of 127.3. It should
have been 1232.9.

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 trsts even
though they did change the test results.

Corrective action verified October 25-26, 1977.

For further corructive action see Section VI "Open Findings" Finding i.

Finding 2

Specification C-210, Revision 5 Section 12.6.1 states in part, "The wvater
content during compaction shall not be more than 2 percentage points below

optimum mo’~ture content and shall not be more than 2 percentage points
above optimum moisture content..."

Speclfication 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",

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

Contrary to these requirements, the follewing tests hud failing results
and did .not indicate being cleared by passing tests.
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V. CLOSED our FINDINGS -
\ .'. &
Finding 2 (E.Q_ntd) . -
-t 'S Plant Area Fi11
\
Moisture
Test No. Date Sagnlod nggaction Actual Optimum
MD 11537 10-21-7¢ 61.62 of Relative Density
- 11557 10-21-7¢ 73.5% of Relative Density
1191~ 11-03-76 74.62 of Relative Density
1194~ 11-02-7¢ 75.4% of Relative Densicy
1317 5-09-77 18.02 15.2%
- N 1318 5-09-77 11.52 15,22
Lo} 1319 5-09-77 11.72 15,22
1320 5-09-7; 12,22 15.22
1321~ 5-09-77 94.0% of Maximunm Density
1337~ 5-17-77 12,42 15.22
. 1388~ 6-02-77 9.8% 15.22
1393~ 6-03-77 11.12 13.42
1198~ 6-03-77 11.2%2 13.42
104~ 6-03-77 10.22 13,42
14157 6-07-77 9.92 13.42
1498~ 6~15-77 88.22 of Maximum Density 14.52 10.02
1509 « 6-16-77 12.92 15.22
North Plant Dike
\
MD 418 8-14-74 17.22 20.02
Struc:ural Backfi1l
\
MDR 620 10-13-76 72.3% of Relative Density
6257 10-12-7¢ 51.5% of Relative Density
629 10-20-7¢ 79.22 of Relative Density
632 10-20-7¢ 73.52 of Relacive Densicy PRl
637 10-21-76 76.3% of Relative Density Gq 0v .\M .
663~ 11-1)-76 33.02 of Relative Density f \
664~ 11-11-7¢ 72,32 of Relative Density
» 667 11-11-76 67.5% of Relative Density .
$73 11-23-7¢ 33.92 of Relative Density
679 11-23-7¢ 71.82 of Relative Density
630~ 11-23-76 60.02 of Relative Density
6827 11-24-7¢ +70.62 of Relative Density
688 11-24-7¢ 77.12 of Relative Density
700 1=13-77 75.02 of Relative Density
701 1-13-77 68.1% of Relative Density
721/ 3-14-77 60.0% of Relative Densicy
PL TS
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T FILE:”

- -
e R . DATE: :ober 3-7, 1977 \
- j PLANT: Midland UNIT 16 2
SUBJECT OF AUDIT: Soil Placement
Records
AUDIT REPORT NO F-77-32 .
- >
CLOSED OUT FIRDINGS ; "
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
73(; 3-18-77 41.9% of Relative Density
7381 3-18-77 72.42 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
7647 3-21-77 56.2% of Relative Density
7467 3-21-77 54.9% of Relative Density
) 1571 3-23-77 68.7% of Relative Density
767 3-29-77 54.3% of Relative Density
(:~ 168~ 3-30-77 66.9% of Relative Density
m* 3-30-77 65.0% of Relative Density
7185~ 4-07-77 69.32 of Relative Density
799~ 4=12-77 78.8% of Relative Density
82% 4-19-77 70.4% of Relative Density
8.3~ 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 5-246-77 9.0% 11.82
9227 5=26~17 75.7% of Relative Density
9257 §-27-17 11.43  15.22
938~ 6-08-77 56.5% of Relative Density
940.” 6~08-77 78.62 of Relative Density
993~ 6-25-77 60.2% of Relative Density

9987 ° 6-25-77 77.+% of Relative Density

Corrective Action Requested: Determine if there are passing tests in the
same arca tc clear these failing tests.

Corrective Action Taken: Test reports Plant Area Fill MD 1317-1320; North
Plant Dike MD 418; and'Structural Backfill MDR 620, 629, 632, 637, 673, 679,
700, 701, 757, 76/, 768 and 770 have been cleared by passing tests and Struc-
tural Backfill represented by MDR 854, 861 and 862 was removed.

Corrective Action Verified October 26, 1977.

- L4 o *°"s
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TR R .t A orrwmwrcs DATES tober 3-7, 1977 16

... PLANT: Midlande, UNIT 1 & 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
Backtill MDR 625, 663, 664, 667 680, 682, 688, 721, 734, 736-741, 744,

746, 757, 768, 770 735 799 826 863 843 889 914, 922, 925, 938, 940

993 and 998 are in a "Non-
ment Organization (Fie for resoluticn in letter 186FQA27,

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

————
~~"Finding 3

-
,

vx‘

~—" 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 Acticn Taken: Cdpicl 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
optimum molsture coutent and shall not be more than 2 percentage points
above moisture content..."

Specification C-210, Revision 5 Section 13.7.1 staces, "All cohesive back-
fLLl in the plant area and the berm shall be compacted to not less than 95
percent of maximum density as deteramined by ASTM D 1557, Method D".

Specification C-210, Revision 5 3ection 13.7.2 states in part, "All cohesion-
less backflll 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..."

Contrary to these requirements, the following tests bad been passed using
incorrect testing data. "Ysing the correct testing data,-the tests fail.

Shanr 7 Af 17



FILE: =W T304 6.18.4.3.0
DATE: “ober 3-7, 1977
PLANT: Midland UNIT 16§ 2
SUBJECT OF AUDIT: Soil Placement
Records

-

AUDIT REPORT NO F-77-32

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 moisture content of 15 2%, the actual
moisture content is 5.42 above optimum moisture content. Also using the

correct maximum lab dry density of 115.1, the correct percent of m ximum
density is 86.4Z.

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 15.22, 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

be 112.2. Using the correct minimum dry lab density of 112.2, the correct
percent of ralative density is 41.5. . ‘

Corrective Action Requestad:

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

LEf thesc faillug tests cannot be cleared by passing tests in the same
area, prvesent these findings to Bechtel Project Engineering so P oject
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) Determine the underlying cause(s) and take corrective action to preclude
repctition.

Corrective Actlion Taken:

(1) North Plant Dike MD 250 and MD 377 have been identified on Bechtel
NCR 1005. North Plant Dike MD 360 and Structural Backfill MDR 621
denaity problems have been identified on Bechtel NCR 1004.

Corrective action verified October 26, 1977.

North Plant Dike MD 360 moisture problem has becn identified on revised
NCR 1005.

Cortective action verified October 28, 1977.
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ey kil . . .. DATE: ctober 3-7, 1977 \ "/

) PLANT: Midland.. UNIT 1 & 2
- SUBJECT OF Appgxg Soil Placement

S w— /< W~ Records

-

AUDIT REPORT NO F-77-32 P

[

OPEN FINDINGS .

Finding 1 (Contd)

NCR QF-199 has been written to resolve the corrective action still cpen,

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 § Section 13.7.1 states, "All cohesive backfill
iu the plant area and the berm shall be compacted to not less than 95 percent
of maximum densizy as determined by ASTM D 1557, Methed D".

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

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

North Plant Dike

MD 142 (sampled 5-30-74) shows optimum moisture conient 8.0, moisture content
10.3. This teet 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 {s shown 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 L1311 5-03-77 61.6% of Relative Densicy
1326 5-10-77 18.5% 15.22
1328 5~10-77 " 12.2%2 18.22
1412 6-07-77 10:42 15.2%

. : Shert 9 of 12

"y



PR S

- S SRR R 1 17 CORY Wi iy £ S 1 I e APt

DATE: ~ "ctober 3=7, 1977 = =’
\7

: g PLANT: Adland UNIT 16§ 2
) 5 ' ; 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~-14~76 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

686 11-24-76 70.9%2 of Relative Density

691 11-24-76 62.0Z2 of Relative Density

Corrective Action Requested:

(1)

(2)

)

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

If these failing tests cannot be cleared by passing tests in the same
arra, 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.

Determine the underlying cause(s) and take corrective action to pre-
clude repetition.

Corrective Action Taken:

(1)

(2)

(&)

Bechrel QC has determined that none of the above have passing tcsts in
the same area to clear the failing tests.

North Plant Dike MD 142 and MD 143, West Plant Dike MD 227 and Plant
Area Fill 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.

Corrective actlon has been taken as of the last of July, 1977 by Bechctel

QC and U.S. Testing to more adequately clear failing tests. Therefore,

the corrective action to ;reclude repetition for not clearing failing
tests need not be addressed.

Corrective action verified October 26, 1977
Plant Area FLLll 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.

Chmn TA r1
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"~ tober-3-7, 1977 \%
«=-PLANT: midland~~ UNIT 16 2
=~ SUBJECT OF AUDIT: Soil Placement

. ™ «—-v\;L_Rccords

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 foi use as structural backfill shall be visuzlly in-
spected, and tested in accordance with ASTM C-136..."

ASTM Cl136-71 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.2 of sieving surface.

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

To preclude repetition to NCR QF-152 (the same deficiency as this), U.S.
Testing develcped a new ¢radation 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.

Project Quality Control Imstruction Neo. 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

stacus",

Contrary to these requirements:

Structural Backfill Date Sampled Amount Retained
Log Number
G- 270 1-13-77 #40 Sieve -~ 225.2g
0364 4-27-77 #10 Sieve - 217.1g
0417 5-11-77 710 Sieve - 221.4g
0431 5-16-77 410 Sieve - 260.1g
0451 5-18-77 #10 Sieve - 211.7g
0505 6-02-77 #200 Sieve - 228.0g
0704 7-18-77 #10 Sieve - 249.5g

Corrcetive Action Requested:

(1) Present these findings to Bechtel Project Engineering and obtain engineer-
ing rationalc from Bechtel Project Engineering as to the acceptability
of the materlal these tests represent.

(2) Evidently the corrective action taken in NCR QF-152 was not adequate.

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

Sheer 11 of 12
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VI.

VII.

DATE: tober 3-7, 1977

PLANT: Midland peEYT A 52

SUBJECT OF AUDIT: .'oi. Placement
keco-ds

AUDIT REPORT NO F-77-32

o b
OPEN FINDINGS ®
4

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 stZll open.

NONCONFORMANCE REPORTS

QF-195
QF-19¢

Sheet 12 of 12
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sy Jrge: | PLA mdland UNIT] 8 2
e ,;m_,,};ﬁﬁgﬁt?dm A ot ee  Hsussect oF A:EIT _Soils Placement
SASuRITILE | "EPORT MO _E-II: —4nd_Iaspection
1. AuIf SCOPE ... . - - )5"

bc
The purpose Bf this audit is to verify that soils placems . and in.pection are
being accomplished in accordance with Bechtel's proced..es, specifications and
codes.
II. AUDITOR : . '

- G. B. Johnsen, CPCo Field Quaiity Assurance Engineer (Civil)
ITII. PERSOMMEL COMTACTED

n **Ben Cheek, Bechtel Lead Civil Quality Control Engineer
*Daryle Osborn. Bechtel Quality Control Engineer (Civil)

TV, SUMM*RY OF AuDIT

A. A Pre-Audit Confarence was held on May 23, 1977 at Daryle Osborn's desk
with those in attendance as noted in Sections II and 11l above. The
‘A audit scope was the only item discussed.

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

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

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

E. A Post-Audit Conference was held on June 16, 1977 in Ben Cheek's office
with those in attendance as noted in Sections Il and III above. The Post-
Audit Conference 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:
! ~mep> The water content during compaction shall not be more than 2 percentage

! points below optimum moi<ture coatent and shall not be more than 2
'/ | percentage points abo' @ opt.>'m moisture content. . . . .
g A" N :
N *Attended Pre-Audit Conference and Post-Audit Counfereiice

**Attended Post Audit Conference
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g i ' Date: .1"""\_/ 25. & June 8, Y, ]ou 1977
. 4 s it : " Plant: didland 1 & 2 .
Subject of Audit: Soils Placement ianc
Inspection \7
Regort No F-77-21 - \2/ '?"
CLOSED OuT ‘ o :ﬁ
FINIINGS - - f
= »h by
Finding #) {Contd) .

.
i
.
Ldds . Y
L -y .

L

Contrary ‘t'o' These Requiremnts:

ool

Cackfill was placec ov @ 1ift which vas determined to be greater than
2% below optimum mciswure content (Plant Backfill Test #1352, optimum .
15.2%, actual 12.87%). When questioned, the Foreman directirg the soils °
work stated that he wwuld continue backfilling since satisfactory
compaction had beem mitained.

Recommended Corrective Awcton:

1. T@dirgczing the soils work should be instructed as to the
required moistw:re content limits.

2. Bechtel QC should determine if a re-test had been accomplished on
the 1ift in quesstan. If a re-test had not been accomplished it "
will be necessa.my to obtain one. [f the affdcted material is found -
to be nonconforminy, 3n evaluation will have to be madeas to the
acceptability o Te in-place material by Project Engineering.

Corrective Action Taken:

1. Bechtel QC infcy=mei th directing the soils vork of the
required moistui~e zonten Mts and what to do if a failing test
occurs.

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

Finding #2
Bechtel Specificatior C-20f, Rev. 10, Table 9-1,,states in part:

Field Densities and “risture Contents will be taken at the frequency of
one test per every 30N cubic yards of fill.

Contrary to These Requir=meits:
During the audilt it wis discovered that the Foreman directing the soils
work believed that =n: required frequency for testing of field density
and moisture contenz ws one test per 1000 cubic yards of fill.

Recoranended Corrective Ac— mn:
1. T‘s,f.q. reman dirze::n?the suils work should Le instructed as to the
correct mincy requirements.

Sheet 2 of- 3
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e o P lant: IRy ani] § 2 e
‘ v T ' . Subject F Audit: Soils Placement and
- b oz e e \ _«. Inspection
o Report No F-77-21 . \V
CLOSED OUT S p
V. FINDINGS ar iy
Finding #2 (Contd) N .

Recaumended Corrective Action: (Contd) e

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:

1.

2.

Bechtel QC informed t directing the soils work of the
correct test frequency reguirements.

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

VI. HNONCONFORMANCE REPORTS » d W

None

Sheet 3 of 3




" Dear Mr. Edley:
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&
NY
CONSUMERS POWER CunPAT.

v
R ECEIVE @
N peg 10l o, e 4486

v eCT ;
LANT PROIJ
MICHIGAN February 1., 1978

NRC Doy £x 3 7))
U. S. Testing Company, Inc. d +M (/0 ,22— Sz)

1415 Park Avenue
Hobolien, New Jersey 07030

P
JADLAND
pIDLAND.

Attention: !ir. D. Edley

Job 7220 Midland Project
Subcontract 72.0-C-2038 -
Failure of Fill Supporting|tie
Administration Puilding
Beam at Columa Line 0.4
C-208-2-286

Reference: Telex Number C-208-B-283 Dated Lecember 30, 1977 From J. F. N

Pursuant to the referenced Telex, we have conducted an evaluation of the supject” . -
failure condition. Our engineering analysis has determined that the failur‘“ﬁii—‘j;?
caused by insufficient compaction of the fill which was placed in May and Jime™ wicnl
of 1977. A careful review of the test data provided by U. 5. Testing Corma Fine. 50 -
dicates that this fill was erroneously reported to be ‘n conformance with Behlhitein

Specification requirements by U. S. Testing Company. 1is conclusicn is supioried——m"
by the fullowing facts.

1. A surmary of fifteen (15) compacted f£ill density tests taker by U. S. Testing
to evaluate the subject £ill as it was compacted is provided in Tabla {fl. The
location of each test is plotted in Figure 1. Although several initjal tests
indicate test failure due to insufficicnt compaction, each failure is properly
clearcd by a passing test at or near tha location of the failure.

2. lMaximum laboratory dry density values (from Sechtel ‘odified Proctor Tests)
used as the standards for evaluating acceptability of £ill compactica were
sclected by U. S. Testing Lab Technicians. in a Jobsite mectinge with F.
Teague ond B. Check of Bechtel, J. Spel:z of U. S. Testing stated that che
testing technician uses a visual comnarison betwsen soll characteristics
(nrimarily color) of the in-place sample and bottled samples of material
with known maxizum laboratory dry density, to select the appropriate ston-
dard. Visual examination by Bechtel soils eaginecers of the subject fill
during the subsequent grade beam removal indicated the =material was unifornm
in appearance with minimal variation in soil characteristics (color and
plasticity) over the full cxtent of the £ill placcrent.
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) ”///// R The value of maxicun laboratory dry denquy selected for coagz}ison of the

i in-place dry densities in the subject fill varies betveen 132.9 1b./ft.3 and

116.0 1b./ft.3. This variation includes nost of the full ranjze of maxinum

laboratory density standards vhich represent sipnificantly differing soil =

characteristics of the clay soils in use on this project. A graph of the

raximun laboratory dry density plotted with the corresponding in-place dry

v Gensity for ecach test is piven in Figure £2. llote that for three compacted
£111 density tests (1469, 1494 and 1493) taken within a few feet of each
other and at the same elevation, two significaatly different maxirum labora-
tory densities were used as the compaction standard by the sane U. S. Testing
technician.

.

4. Testing during removal of the subject fill was conducted by U. S. Testing in
accordance with Bechtel direction and Specification 7220-C-200 requirecments.
A sumnary of test data and results is given ia Table #2. The results of com-
pacted £ill density tests taken during subject £ill recoval confirm dry den-
sity values taken durinm initial f£ill. Bechtel modified proctor tests talken
during fill removal in three locations (one at the north and south edges of
the £fill and one approxzinately in the center) confirm that the maximum labo-
ratory dry density was uniform as the anpearance of the material indicated.
In addition, the subsequeni testing iudicates the value of maximum laboratory
dry density was between 130.5 1b./ft.3 and 133.1 1b./fr.3. From these test
results it is apparent that the lower naxinum laboratory dry density standards
selected during the original f£ill testing were not appropriate. As shown in
Table #2, this error resulted in actual compaction in the-rmmge of 33.1% to
90.5% of optimun for three arcas of the subject £ill, a substantial deviation
from the 55X of optimum Fo:pnction required by Specification 7220-C-203.

In conclusion, the U. S. Testing' Company failure to report deviations from specified
compaction requirements which was the resulr of repeated erroncous selection of com-
paction standards,by U. S. Testing Company crployee rzpresents a violation of the
Specification 7220-C-203,)Section II, requirementsy and U. S. Testiang Comnany is
thercfore liabie for cos amqociatcd with the subsequent failure of the fill. Such
costs incluile but are no§ limited to the cost of removal and invastigation of the
orisinal beam and its supporting fill in addition to all revlacement costs which
arounts to a total of $184,600.00. An outline ite=izinz these costs is provided

as Attachment #2 of thi lctter.

onmpany, Inc. will fulfill its contractual obligntionﬁ with
in a tirely manner.

Ve trust U. S. Testing
respect to this matter

/
! Very truly yours,
3

JFN/CuC/In/dls

Attachments

cc: P. A. Bechtel
T. C. Cooke
R. Hermeston
P. A, Martinez
J. Spelcz



'/‘»NID,L‘\ND POl Q.?T ANT 7220 ~DATE:. ({ L&fd /- ( ed  “Vseay RIS §
’s pm. S —==

. DEASITY MOTS TURE

. COUNT ONE . COUNT ONE - |
COUNT _TWO : COUNT O b
" % [ COUNT THREE - COUNT THREE
g~ S | COUNT FOUR 2 COUNT FOUR .
'- =" ["rOTAL TOTAL |
i “* |"AVERAGE COUNT _ | 47 o ] AVERAGE COUNT 73
l | AREA: B ADMEN. RALLD.
3 | TEST NUMBER
rZ DATE OF TEST G672 /73 $/22/n
) '3 STATION Qx L‘OCATL'.ION = Q.L]. ?.r? 0.4 Fp
e }:3 OFFSET FROM CENTERLINE ;| E-20GE | W, Z%6E _
SO b C2e A= ForTizk. T odeTiLY.
£ '_“ l'-.—O 1t " . - ..
= ELEVATION ) (1/3 f’ 12.0 ) .,
i i 'DEPTH OF TEST . 6" 6 . 6" 6" . 5 .
y ™ | ZONE NUMBER ' I T —
o - " - ¢ e | o
- DENSLITY COUNT YLD 432 I
5 | COUNT RATIO (DENSITY) Jaro | *i993
- x = WWET DENSITY - - g/Fed (38 5| 446 |
= TOTAL DENSITY DRY #/Fc? i19.7 i272¢
e : : ¥ |
» V' JISTURE COUNT o ) 3306 20 |
COUNT RATIO (MOISTUZE) RAL] 2201
o N AMAT - oM MANTA AUHARITE/PrS ) ~ y |
=3 MOTSTURE FROM MANUAL CHART#/Ft 15 S {7 |
P % | MOISTURE - T 733 _ i
' ok - e el ! % )
PROCTOR CURVE MUMBER : gliP? 20| 2 ~TUS | |
S [ MAXTIMUM DENSITY #/Fe2 129, 127.2 ]
, | OPTIMUM MOISTURE % _11.] 0.0 - |
< ‘/. DENSLTY REQUIRE 5% 957, 957 937 ol -
: < OISTURE TOLERANCE REQUIRED .,
- _3._m.o DENSITY g5 10 1.0
t | P PASS F=FAILUREC E-M 1 £_M |
" | RETEST T ~ o | ;
{ ARCA OF TEST | Pesin=| print]| | |

2urss: (A FO GAUGE NO. 7}2 37
. ovLY A
SERRY znoRKlS NoTIFIED OF RESuTS 2171 © 10: 00 3y K9
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COUNT ONE ——-

e

32 ‘C UNT ORE

AVERACE COUNT

/2. [ CoUiil iku . BT COUNT 10 428

- 2% [counT tiRLE Y5 COUNT_THRER Hy 2
“Z G | COUNT FOUR . H2z9 COUNT FOUX o & ¥
T& o [ToraL L7206 TOTAL £73)

AVERAGE COUNT

TEST NUMBER

DATE OF TEST

STATION OR LOCATION

Mp O.4

"OFFSET FROM CENTERLINE

i A, G
._q___dg_ug
£ b

ek faead A, BU

ELEVATION

& 'Qﬁ
622

DEPTIH OF TEST

AL ’ 30

ZONE NUMBER

l

um\'smﬂ | LDENTLFICATION

DENSITY COUNT

79 | 478

COUNT RATIO (DENSITY) I.225| J.074] /./05 7.035
WET DENSITY #/Fes /3001 13901 1370 (415
TOTAL DENSITY DRY #/Fe? JOS 119.2 1i2.5 | 121

MULST,

FOISTURE COUNT

T

331

CCUNI RATIO (MOISTURE)

[ 35,
{20 | . 781 Tc%—

MOISTURE FROM MAMUAI. CHARTE/Fto

2/.5 | /28 19.5"

MOISTURE

195

o /3.1

fb-.(n

o

mmmrrrz‘.::’
PROCTOR CURVE NUMBER - 3"&""2'!8, 22,2 705 3P 27

A

MAX NN DENSITY #/Fe2 2.0 12901 1239 ;239

OPTIMUM MOTSTURE % T A X W] /1.2 .8
< | Z DENSLTY REQUIRED 93% 957 937 a3 a3
- MOISTURE TOLERANCE RFQULIRED -+ 42 + ks | T 29
= % _FIELD DENSITY 2.2 G457 Fe 8 | I9R.2 |

P PASS F=FATLURE E=rDl E-M | =MD |\ _Z-M
_ | RETEST 20 Lo | @ § MO
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v gy = E o s hs?tmmactmwsﬂz% Da ‘:‘ ? g R S i
6--","“ . "_‘ L . AR . '
T g i e B g , for - T
/ o 2 e L Adainistration Building Original FL1}- -
(Tests Crouped by Ceneral Area and Date of Test)
pragls 4 5. ¥ § DATE TESTED IN-PLACE MAX,. LAL. y 4
o Wiy TAKEW EY LOCATION ELEV. | DRY DL!S. | DRY DLUS. corp. . REMARKS
- S11] 5-23-77 SM 2' N. of N. Steam | 614.5 433:1 132.9 100.2 | Pass
Tunnel Wall - 25' ' ’ ;
_ W. of Turb. #1
914 | 5-24-77 si 2" N. of Steam 614.6 125.7 123.9. 101.5 | Fail - Moistur
Tunnel Wall - 5Q' (Too Dry - 97)
W. of Turb. 1
..1403 | 6~ 3-77 RS 4' N. of N. Wall 621.5 111.2 116.0 95.7 | Pass
Steam Tunnel - 15'
. of 1.0
1404 | 6~ 3-77 RS 5" N. of M. Wall 623.0 115.7 121.0 95.6 | Fail - Moistur
Steam Tunnel - 24' (Too Dry - 10.
i W. of 1.0 :
.-1362 | 5-27-77 S 10" N. of Steam 615.5 114.2 117.0 97.6 | rFass
Tunnel - 4' E. of
E. Side
- 1422 | 6~ 8-77 BS 8' E. of E. Steam | 622.0 117.7 123.9 95.0 | Pass

BT Tunnel - 24' N. of
N. Steam Tunnel 1 g

1463 | 6-13-77 LC 3 % Hy line” ~-4&4' 617.0 115.2 b b b 90.5 | Fail. - Comp.
E. of E. S:eaa -
o o Tunnel Wall . 3
1494 } 6-15-77 RS 8' 5. of Hi line 617.0 118.2 117.0 101.0 | Pass - Retest
4' E. of E. Stean | ) Clears 1469, 14
Tunnel 'all
1498 | 6-15-77 RS 8' S. of lig line 617.0 112.2 327.3 88.2 | Fail -~ Comp.
8' E. of F. Steam | °
J Hall
J49)1 | 6-15-27 BT S" E. of E. Steam | 613.0 113.0 127.3 58.3 | Fail - Conmp.

Tunnel Wall = 46'
N. of M. Steam

: ~ Tunnel ‘lall

.d517 | 6-16-=77 T 5" E. of E. Steam | 620.0 119.7 123.9 96.6 | Pass
Tunnel “all - 60°'
N, of . Uall

2519 [ 6-16-77 | BT |3 F. of E. Steam |618.0] 1240 127.3 97.4 | Pass - Retest
Tunnel Wall - 48! Clecars 1491
N. of N. Wall

1492 | 5-15-,7 BY 138" W. of 1.0 - 5' | 626.0| 116.2 127.3 91.3 | Tail - Comp.

N. of N. Steam
_Tunnel Hall

518 [ 6-16-77 LT | 38" W. of 1.0 - 5" ,626.0 122.7 127.3 96.4 | Fail - Moisture

 — —— M. Of N. Vall ) =
1520 | 6-16-77 BT 38" W, of 1.0 - 57 [626.0 122.7 127.3 96.4 | Pass - Retest
N. eof N. Wall Clears 1492, 15}

’



TABLE 3D, 2° et S R i i 380

/f ' Th T e
z 7 -
% é@u:mry of Test Data a=zd Rcsul{'?‘

. Adninistration Building (All Tests by U. S. Testinnm)

for

Fill Below Oripinal 2eam at 0.4 Line

TEST RESULTS .

ELEVATION TEST RESULTS TEST RESULTS NN
DESCRIPTION OF TEST OF TEST AT coLuMt Ht AT coLumi Ly AT COLU™N PA - - SR
Initial Compacted 617" * In-"lace Dry In-Place Dry In-Place Dry ‘
Fill Density Test Den ‘ty = Density = Density =
118 1b./ft.3  119.7 1b./f£.3  114.2 1b./fr.3
~ Test Ko. .494 Test No. 1517 Test No. 1362
Proctor Selected by 617 * BMP - 278 BMP - 262 BMP - 278
U.S.T. Technician Max. Lab. Dry Max. Lab. Dry Max. Lab. Dry
for Item llo. 1 Tests Density = Density = Density =
117 1b./fe.3 123.9 1b./ft.3 117 1b./%c.3
In-Place Pructor 617" + BP - 300 P - 299 BP - 295 f
After Deam Removal Max. Lab. Dzy Hax. Lab. Dry Max. Lab. Dry :
Density = Density = Density =
132.2 1b./€e.3  133.1 Ib./£:.3  130.5 1b./fe.3
Reported Z 617" f.. 1017 96% 97.6% B
Compaction )
+ Conpaction Using 832" 2 89.3% £9.97 87.52 s
in-Place Proctor
~onpacted Fill Den- 617' * *Dry Density = Mp & 0.4 Dry Dry Density = D
sity Tested Alter 119.7 1b./fe.3 Density = 108.5 1b./f£¢.3
“@2n Removal -117.5 1b./£¢.3
. Compaction Using 617' % 90.5% 88.3% 83.17

a=I'lace Proctor &
TY Density Taken
Iter Bean Removal

e of Three Tests at This Location

sade:

L. Test Resylts do not include failing tests v}

- Reported Z Compaction during initial £i11 compaction

proctor information

- Tests taken after footing removal were not n
for information only to Bechtel. Copies of

Actual 7 Compaction caleulated using Item Yo.

1 tests divided by Item No. 3

1ich were cleared by retest

umbered by U.S.T., and were submitted
reports are included as Attachment lo. 1 :



