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w _ ?f.C4?W4 FOR THE NCN DF.STPICTIVE EXA".INATION
OF CFACES IN THE WATEFJCFD 3 2ASEv.AT

:-

1. FL'FSOSE

* 3 e purp:se of this pregram is to define the vertical extension of

East * test cra:ks located at the top of the mat. The Pre 2ra: vill atte:pt

te define: -

A. c r a c'<. d e; th .

3. Crack 1Cngth

C. crack criantation

D. prexicit. to er linkage with other cracks in the Icv.ir pertion of the
cat.

.

E. est! =te ef crack vidth

.2. _I.I5C? l?T!CN
,

The Fr g:c: vill utilize the services of R.A. Muenew and Assectates to

; e rfor a n:.- dc.=t uctive cicreseisaic evaluatien of the concrete us n;
.

the pulse .c:ho nethod. An evaluatica of East-west oriented cracks

2ccated between column line R and abcut 6 feet south of celu: . line ?,

including th:se beneath the reactor building vill be acccuplished. In

addition, cne crack, NE-SW trending, northeast of the reacter building

and one crack, NW-SE trending, northwest of the reactor. building vill be

examined and evaluated.

The elements of the pregram are.as follevs: +

A. A test grid system vill be established by R. A. }h:er.cv and
Associates, utilizing areas.of the bascr.at there ne surface
cracking appears. A ' construction j oint will be tested to -

establish a baseline.

5. A Fulse Echo evaluatien of the concrete vill-be pc ftr=cd ty
R.A. Muence and Arsociates, Inc. in accordance with the Test
:'eth-d fer Pulse Echo Method which includes:

1) Esch ecst point vill he established by R.A. "uen:v and
Arreciates so that-test data vill reveal inferre.tfon
re .tive te cr:ch depth, length and crient.;ien.

*
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T' PROGRAM FOR THE NCN DESTRUCTIVE EyJ2CNATION

0F CRACKS IN TEE 'a'ATERJOE3 3 EASEMAT-

* - 2) Each test point will be accc=plished with a 3 transducer
array with test angles rf 30*, 45* and 60*.

.

3) Each test point vili a~s: :e acccuplished with a 0*
~

transducer for cenpleteness of data collection.

4) The 30' transducer shall have a varicbility argle between
20*.and 40*, for final detailing.

5) A tinire of one pe?aroid picture of the CRT display shall
be furr.ished at each grid loca,tien where additional testing
is perf:rned.

6) Furnis,hing cf calibraticn records for the equipnent used in
the testing. Calibraticas shall be treceable to a National
?ures cf Standards standard.

-. . 2 1. . . - e..
3 .- ....~...s19...

~A report on the results of the test data vill be furnished by R.A. Muenev

and Asscciates. The repert vill eraluate each crack tested fer depth,
,

length, orientatien, vidth and proxinity to or linkage with c:her cracks-

in the 1crer portion of the cat. The report results vill be evaluated to
.

deter =ine the effect of the results en the design assumptions, and any

corrective acticas required.

-
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Gambit ~ newsp'eper of New Orleans published au entitled

. December of !?S3."A Poor Foundation At Waterford
story

-

III?" inThe story concerned cracks in thebes+ mat and quality assurance ideficiencies. Gambit implies that the Region IV
records

!finding that the
basemat's construction was sound isin error because of problems !dentified during therecords review performed by EEASCO's QualityAs surance- Installations Review Group (CAIRG).Gambit states that the irregularities identified inthe records review reflect ccnstruction deficienciesthat are directly related to the cracks andassociated. water seepage in the fcundation basemat.A series of ncnconformance reports issued by CAIRG

and a memorandum written in 1975 are used as thebasis for the story which also 'elies en informationprevided
to Gambit by George F 11, a former memberof CAIRG. The memo dated December 12, 1975 waswritten by F. L. Phearten and describesc c r,c r e t e placement peoractivities during the placementof c ncrete fer the bacemat. Gambit quotes Hill ass t a t i r.g t h a t

the memo describes a concretein yhich "everything that plac+ ment
coul d have been dcne wronguis dcne wrcng." The subject of this descriptionwas concrete placement no. 499-502-2 in the co, monfoundatica mat. The entire mat was compes+d of 28-p!icements totaling 45,274 cubic yarcs. Placementno. 49*-502-2 involved 1.63C cubic yardsreccent of the total and was t '. e third placement in

or 3.6'

the series of 29.
On January 10, !?S4, Region IV conducted aninuestigative

ir tarview wi th Hill who was Gambit'smain seurce of information. Mr. Hill expressedconcern
with the Phearson m+mo because-is on the placer.ent that had the cracks in

it." Mr.
"that letter

Mill further stated "My point was, though, they
,

r.ev+r_t:ck that lett+r into consideration.assuming all of this time that this 12 foot of

They're
concrete was placed strictly in accordanc+- with

*

ACI."

'The poor plac+ ment pract' ices which. placement no.
479-202-2 were addressed in Stop Work

occured during
Ge de r. No. 1, issued by Louisiana Power _ & Lightagainst J. A.

Jones and EEASCO on December 16, 1975.The Stop Work Order was issued as a result ofobservations made by LP&L Guality Assurance- Engin+ers E+nnett P.
Erown and Thomas Gerrets and by;- EEASCO Guality Assurance Engineer J. Gutierre:.j Their observations are documented on L Pf<L Site

'

Surveillance Reports W3575-63S, W2575-64S andEEASCO Guality Assurance Engineering on
Audit EeportNo. .JG-75-12-2. The Stop Werk Ceder was rev,iewed bytGC I r. s p e c t or s

and is addressed in NRC Ins pec t i on .JV[
9
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Reports 75-10 and 76-01. It was determined that the
concrete was not adversely affected by the observed
practices to the extent that it was not structurally
sound and consequen tl y the disposition to use-as-is
was not challenged.

Mr. Erown documented 13 observations which include
and go beyond the items listed in the Phearson memo.
In a signed and sworn statement to the NRC, Mr.
Erewn states that most of the improper practices
which he observed were subject to corrective actions
at the time he pointed them cut. He stated that the
purpose of documenting the noted discrepancies was
to prevent recurrence in future placements. It was
his epinion that what he observed was not in any

case of such a serious magnitude as to r ender the
placament unsatisfactcry and that because of the

actions taken at the time of the placement, all

concrete as placed satisfied the specification
requirements.

Mr. Phearson was employed by EEASCO as a Ouality

Cen tr ol Engineer - Civil. The Fheargen m+mo is a

handwritten document entitled "Afterection Report"
and is not a resuit of a required Quality Assurance
Procedure. The memo ii eddr+sted to W. C. Griggs
who at the' time held the position of Senior Cuality

C:ntrol Supervisor. In a signed and sworn stat + ment
to the NRC, Mr. Griggs stated that he did not recall

! the memo nor any particulars regarding the placement
referenced. He did express satisfaction that as'

result of his superviscry overview cf the inspection
process during the construction of the basemat, any

problems encoun tered were addr es sed by the quality
assurance program and that in his opinion the

concrete in the bas + mat is satisfactory. A review
of the documentation package for the placement in

question indicates that four placement inspection
reports were generated. Two reports were ;enerated
by -EEASCO Quality Control and two by J. .A. Jones
Quality Control. Inspection findings incluce excess
concrete on steel, improper vibrator usa je, and
spillage of dry concrete frcm disconnected pumping
equipment _ into the placement. The reports Also
indicate that correc tive me asures were be ing taken
at the time. The exc.ess concrete was cleaned, the
spillage was cleaned up and " vibrator operators
required . constant instructions in proper use of
vibrators." The reports also document the
inspectors findings that the placement and
censolidation cf the concrete was acceptable.
These inspection reports corroborate the stat'ement
fecm Mr. Erown, the LF&L CA Engineer. concerning the
c or r e c t i ve actions taken at the time of the noted

'
d i s c r + ; an,c i e s .

4
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In addition to reviewing the concrete placement.

documentation, all nonconformance reports generated
on the foundation basemat were reviewed for the-
purpose of verifying that none of the noted
discrepancies could lead to the generation of the

,

concrete cracks. Two nonconformance reports were /
. Indentified- (W3-39 ~ 'and W3-3 3) which document

problems encountered with basemat placements no.
10B and 19. Placement no. 108 was contaminated by a
heavy rain and placement no. 19 developed a c ol d-

,

joint due to poor stair-stepping technique.
Both placements received exten,sive evaluation by
coring and were later repaired by pressure grouting .

'

and/or dry packing of areas removed., Region IV *

monitored the status of and cbserved repairs in
progress as monitored in NRC inspection reports 74-
05, 76-07, 76-09, 76-09, . 4 -10 , 77-03, 77-04, 77-06,
and 77-08.

Cracks in the basemet were identified in !?77 and
again in !?83. The cracks were the subject of
nonconformance reports no. IJ3-535 and W3-/6143. NRC '

RIU observed the sealing of the cracks that occurred
beneath the containment vessel as documented in NRC
Feport No. 77-07 and the matter was c1csed in Report
No. 77-08. It is the opinion of NRC RIV that the
1983 cracks are similar to the earlier cracks that
were_ identified in 1977. The original cracks were
located in the center of the mat and were the resul t
of mat flexure. The extent of cracking away from
the center of the mat may not have been fully
defined until 1983 because of: concern in 1977 only
with stability of the containment, return to normal
ground water pressure until July, 1979 and the
minuteness of the crack width.

Based on Region IV's monitoring of concrete
activities and it's confidence level in the Ouality
Assurance program to identify and correct problems
in the concrete placement area,
'i t cannot support the argument that the cracks
identified in 1983 result from localized porous
:cnes due to unaddressed poor construction
practices. The cracks result from flexure of the
mat and occur in placements other than those which
have been the subject of nonconformance reports or
allegations.

h j
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