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Decket Ines. 5A 446/499 e.

'WIRA'nM POR: f.eeree Lear. Chief
Hydrologfc and f.cotechnical Fngineering Drench. DE

THRU: Lysen Heller. Leader. Gootschnical Engineeristi Sectfe.
| Hydrologic and footschnical Engineerine Bronch. DE

FR04: Ofnesh Gupta. finotechnical Engfwerfarr Section
Hydenlonfc aart Geotechnfcal [noIneerfng Croach. DE

SilRJf'CT: PTPOPT Pr STTE VISIT Tn Sortrit TW5 IIRNrCT ('tWOI 30. 1982)
AND MEETIrc WTTil APPL!cWIT (MARCII 31 A'.'D APMIL 1.1897)

RrFE:tCEF5: 1. !E Investfgetion flopert 79-10. Apri129,18R0.

2. Letter from C. W. Opres. Jr. f t.4P to K. Seyfrit. N4C.
Subject: Empert Cesetttee's Final Paport Concerning
Shent Cause Item 2. Structural Rockft11 Investigetton.
dated February 27. 1961.

3. Memorendum from E. J. Gallagher. MFC to !!. A. Wilber.
euh.fect: Severy of Aorf12G-27.1989 Heeting on
Structural Peckft11 at South Teams Project
Units 1 & 2 (Docket 'to. 5'l-4t; 50-499), dated
nny 2n. tor 1.

4 Letter feart C. 5. liedoes. Wooderd Clyde Consultants.
- to J. L. Hawks. Drowi & Hoot. Subject: Relettre Density,

| of Structural neckffl1 - South Texas Project Electric
! Cenerating Station. WCC Forefern nocisynt Hn. WCR 6000-
i 04-1 dated fley Zil,1980

5. Lettar from C. 5. fledges. Heederd Clyde Censultants.
to J. L. Ilowks. Braun A Root. Subject: Relative Density
of Structurel rockf111. South Texas Project Electric
r.eneratino Statten. YCC Foralen Document No. WCR-6000-
11-1 Jeted May 28. Iem.*.

6. Task Interface Agreement (IF & ffRft). Test flo. 7
Subject: Liquefaction rotential of Loose Backftll
Matertal Identiffed at South Temas Project. (Mits 1 & 2.

'

as a Result of Eteld Merings. dated May 14. l'J81.%
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George Leer -2- l'u $ j, u

. A. GlCINI0lse

At South Temos pmject, all Category I foundstjens are supportet en
structu m) hackfl11 overlying natural soberede. The thickness of the
esseected beckffil under and around the foundettens rences fme a
few feet to 68.5 feet. Most of the escavetten and beetfilltag
wet ses completed in 1976 - 1977.

In Deconhor.1979 and January.1980, the Office of Inspectfen and*

I Enforcement conducted en investigstfon to estat:1fsh that the plant
teckft11 tes placed occarifng to t%e Final Safety Analysis Report

I (F5AR) specifications and that the fill emets the design criteria
consistent wit 5 these connitments. Several open iteus were idontiffed
as e result of this investfgetton. (Reference 1).

In January / February.1980. the aw1feant ddlied a series of investigetfene
, herinns around the catepery 1 foundettens to identify arty deftetencies

in the plant backfill. Additional horfngs ware perforgued fn March / April'

i 1980 to better deffne the ettent of the areas with backfill densttles
| potentf ally less then the FSAR erf teria. The applicant also conducted
i a test fill study in lemn to determine the heckfill densities attained

by the cagioction procedures used during placment of tSe fill. Based
on these investigettons. the app 1tcant identified four areas around the
catenary I four=*ations wh*m the hockft11 did not nnet the specified
densttles. In February 1981, the apolfcant sutstitted a repnet to the
IAE offices of the PfRC on the adequacy of t%e Structurel packffll. This
report (Reference 2) mes propered for the apolfcant tsy a casef ttee of
esotechnical engineers. consisting of A. J. fiendron. Jr.. H. D. Seed and
S. D. !filson. +1ch concluded that the condition of t%e structural
boekf111. as placed. is entfrel) adowete for the design requiremets of
thereoject.

,

In May.19R1. as a result of the review of verteus IC inspection moorts
and the applicant's autmittals to the f8tC. the Office of Inspectfen and
Enforcenent concluded that the structurel backf111 generally poets
project design requirwwints (Reference 3). llowever. this revtew identified.

'

the following tuo taples, in which addittenal tec5nical review tes
consfdered necessary:

1. Results of 19fM field fewestfeetten horings (Ref. 4 and 5).

2. Lfquefaction analysis of areas which have loose fill material (Ref. 2).

18nder a task fnterface agreeent hetwen IE and 'RR dated May 14. 1981,
the technical review of the aheve mentioned items tes assigned to
'stR/Dit/181En staff (Ref. G). After a preliminary rovfew of References 2.

-
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4 and 5. the leIB staM decided that it ws necessary to este a site
visit and to audit all the field density and boring records avetlable.
A mettw with the opp 1tcant to dfacuss open feeves es ales planned.

Although the sta M and the applicant wanted an serifer noettag. a -
schedule fbe site visit and meeting es postaened because of
unevetlability of a toy Snne 8 Rest technical contact person
dering the last three sonths of 1981. Also, in early ItR2. the staff
could not sete the visit because of a lack of 'Ifit trevel fWnde. The >

trip reported henin ses finally mee in Merch/ April 1982.

I
B. pWWeer AF Vitf7

!!

The purpose of the sehject site visit to South Temos Project en March 30 ;
;

I 1982 and the meeting with the applicant en March 31 and April 1.14R2 {
' me to inspect the plant fill aree around the Category I fementions and

to discuss wf th app 1tcent the inftmoetten necessary to a technical review
,

i of the tw item identiffed 1y fat. To infom the apeticent of the
' scese of review the staff preytded the applicant, in the first week
( of March 1982, a suggested agende (attachment 1) for the propeeed

dfscussion.

C. p(OplJ Cglf.AC_7f.0.,
_

on March 30. at the site. the stem not with the It1C resident inspector.
Bill Hill. The ft11eeing persons fren IGC. Howsten Lfghting and
Peuer (it.aP), and puun 8 Rest (R&R) tore else present at the tlas of
the site visit:

L. Heller. IWIC M. McGurnett. EAP T. Ihllte. 88R
O. Gupta. IWit G. Steimann. ESP
J. Tapia. IK

: m March 31 et the Cree & Reet (nat) offices in Housten. Rob L. Eneen
of Ear provided severel hts for staM review and audit. A Ifst'

of the esements revised by Staff is given in Attachment 2.

During the dissuosten en April 1. aise at paa offices, tie following(t|CC)!
persons faen INIC. ML8P. RAR. Seehtel and idee 6 erd Clyde Censultantsj

: won present

L. Neller. lult R. E . it.ar S. Petteresen. 94R
D. Supta,llRC N. ft. ESP R. Ideedward. ifCC
J. Tapia. let RTV M. Pome 11. MLAP C. Medges,ifCC

! D. Sells. Ilat en M. Peuer. IfCC
' 5. Forec. Dochtel
I R. "alness, tech 0s1

d. .'
bung. seente'

es.acep . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . .

mansee 6p . . . . . . . . .. . . . _ --

. . . . .

p e. p . . . . . . . . . . . . . . . . . . . .. . . . .

] mac eosas ne ce en saca e e OFFICIAL. RECORD COPY ww .

j =. =
=

. . . . -

.

6 N- g

ew+.

_ _ - - . .. . _ - . - - - ., - ,-- - - - --. - - - - - - . - - - - - . , - . - - - - - - - -



- - . _ _ . . .- __ _- _ __ __ _ _ _ _ _ -_

*

-

i

.3 ' - # et .

.

George Leer -4-
War s ng

8. SITE Vis!T.ACT171 tit $ ;
'

The plant construstfen wert at the time of the site visit was at a
standett11. It is proposed to resume non-safety related construction in
Jene. Iga 2 and safety related constrwetten in Septm6er Itar.

,

The staM activf tfes et the site consisterf of an inspectfen of the
plant ff11 aroumf the Category I structures of the two units. Me
observed the location teekes of the applicants' leR0 investigetten'

and verification liorines and inseected same of the settlement
monuments festa11ed on the outside of the strwetutes. Semies
estenseneters and pienameters. We aise noticed that the Meches.fcel

;

Electrical Auxiliary tullding (PEAR) for Unit 2 ts only portfally'

complete. This hulldfaa had a total recorded settlement of 4.29
inches, and an across-tte-foundetten tilt of 0.95 incheln June 1981.
The a11mseble desfgn tilt for this buildine fs 1 inch.

Neer Ionit 1. the staff faspected the open trenches in which Essential
Caeline Water (ECW) pipelines wee lying. The sides of these trenches
clearly slwined the individual Itfts in the strwetural beckft11. The

; beckft11 we saw appeared to be enestected adequately. It u s also clear
that the backft11 meterfel fs excellent from the point of view of

.

gueltty of meter 141 and eredetton and should he capable of being
compacted adeoustely with proper compactive effort.

The staff in1ked along portfens of the Category I ECW pipeline restes. '
;

the soil-coment lined cooling pond and near the intake and discharge
strwetures. We else viewed the arms of the proposed large cooling lake.
The lake has not been ft11ed yet because any water in the late might
interfere with the continuous pussiing of the ground inter at the site.

F. OFFICCDISCUS$1T

! At the ttne of the visit. the trensfer of records free Dreun & Rest
(previewsA/t)toSechtel(nowA/t)wasstillinatrenettfenphase.

; and had not been coqpleted.

The discuesten at the RAR eMice en April 1. Iget closely fellemed the
sutifne suegested by staff (Attachment 1). Hsiever. the age 11 cent told
the staff that it was not propered to discuss items 9 and 10 of the -
soonde.because any discussten en these sufijects would have to involve

,

esport ceamittee meeers, none of when was present at the meeting.i

At the conclusten of the meeting the ft11 ewing salient points of
dfseession were rettereted.

i

em.aus

.. . . . . . . . _ . . . . . . . . ...-., . . . - . .- . . . . .

g,
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Gesege taar -6- 884 5 1982,

1. The settlement data provided to the stem en Minh 31.1982(der
beteremeeting)aosuptoJune121only. The staff suggested that
applicant should provfde up-to-date settlansat detaffer all
Category I structures flor IpIC review.

2. The applicant has provided a berfag lecetten plan for berfags along
the route of ECW ofpeltnet heuever. a oroffle along this Ifne is
not avellable for review. The staff requested the app 1tcant te
provide a soll profile along the pipeline, with the $4petten of the
pfpeline, bedding detaffs and cover clearly identifled en the
profile.

,

I 1. Resed on the audit on Mesh 31.192 the staff'nontioned that the
records indicate that sene of the in-place relative density wolves
fbe structure 1 bactft11 undemooth the f atake and discharge strwetures
are less then the F5AR speciffed requirements. The staff suggested'

that the app 1tcant evaluate the ferect of these relative donettfes

) er. these safety related strwetures.

4. The appiteent explafned that the estlante of the entent of the four
i non-corfoming areas identf fled in the empert causef ttee report
i (Ref. 2) is based on later veriffcation berings around the first of
' January 1sP0 fnvestigettan berings that shoed nea-confoming

relative density nones. The app 1tcant also nentfoned that see
inferences regarding the Ifnf ts of these areas were drawn fren the
boundertes of the escavetton slopes. Staff cesrented that the
nw6er of berings does not seen to be adequate to define the estant
of the een-confoming renes.and the applicant's verbal reasons for '

,

foolattnq the non-confer =1ng erees needs to be fbether docunented
! for present staff review purposes and for the M. revesu.
!

1 5. For the Ifouefe:tten potentfal evolustfm. the applicant, has assmed
; that surface layer undemosth the not foundations say have law
i relattve densttles. However, any non-confomance..sech as that
,' found in four areas around the Category I buildfngs has not been

investigated for areas undoescath the buildings. The staff mentioned
' that the reason for the assisartfen that only the surface layer

underneath the ret founfatfens ney have non-conftening densf ty fs
i not clear to the staff. ny prior agemenent with the staff the
; applicant uns not propered to discuss the Ifquefactfen potenttal
| ovelust1en analysfs contafned 1n the empert storitttee report
' at this neeting. If such a discussion is nee.tssary. It will be

scheduled at a 1 ster det:.

'esas*6 .- - --. - . . - . . . ~ . . . . . . ~ . .
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6. The staM mentioned that the imediate test before the stem is to
1 detamine whether them is seMlefant evfdence tot

a. Justify the adequacy of the herfag p m eries in reachlag the
conclusion that the non-confamfag areas under and around the
catenery I structure 1 foundettens have been sufficiently
identified, and/or their aufstance er non-eststance has been
prePerly estrepolated, and

b. conclude that the Ifgoefactfen potestfal of the men-confaming
areas has been conservettvely evolueted.

F. Esculpv

Although the site visit, audit and the meeting with ist have been very,

useful to the staff fn understanding the app 1tcant's viewpoint and'

reasoning on the aheve fseues. the staff concerns were not coupletely
resolved at the noettne. The staff informed the applicant that we
will send focen1 questfone to the app 1trant to seek further clarffications.
of thase toples. The schedule for coupletion of the sut) ject !&E
Interogency Task Assistance will be contingent en the satisfactory
meeletion of ferthceilng staff questions.

.

5
Dinesh Septe
Amstechnical Engineering Section
flydrologic and Geotechnfeeli

Engineertne Bronch'

Divtsten of Ir gineeringn

Attachments:-

1. Agonen for meeting
2. Andft dec a ents a

cc: J. Itnight

| L. Neller
D. Aupta>

D. Sells. LMt
[. Sellagher. If
J. Tapia.Rg IV
R. Landemon. Ag !!!
W.19111

*
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Do:Let *los.: 50-492/a19

South Texas Project

Subject: Suggested Outline for Presentation by WCC to t;RC on 4/1/J2
(9:00amto12:00 noon)

Plant Sackfill Evaluation
South Texas Project

1. ORIG!lAL SUB5URTACE Cor:DITIONS AT $1TE 5 minutes

2. OETAILS OF EXCA'.'ATIGil, BACKFILLING, BORROW AREAS,
BORRC*/ HATERIALS 5 minutes

3. PLAIT LAY 0g7 5 mint

1) Bldg Dir.ensions
11) Static 1 Dynamic Load Intensity /All Cat 1 Structures

lii) Thickness of Backfill /All Cat ! Structures
Underneath the Structures

tv) Cesign Groundwater Table, ,

v) 5';E & CBE'

vi) Plant Profile of Cat. I buried Pipes & Conduits
(Bedding and Backfill Procedures and Specificatvs)*

4. CHRO::0 LOGICAL HISTORY OF PROBLEM (PLA:lf BACKFILL ONLY) 15 minutes

1) IE Show Cause Order
11 Task Force Activities

ili Independent Review Co::voittee Activities
iv Resolution of Items
v) Open item Details (Liquefaction Potential Evaluation

of Identified Deficient Areas and Underneath
MetFoundations)|

.|

5. 50!L DENSITY DISTRIBUTI0ff WITHIN BACKFILL 10 minutes'

1) Placer.ent Specifications
11) Details of In Pface Density Measurements

During Placement. (Method, locations. Depth.Freq.i

Results)
111 Statistical Analyses of Field Data
tv 18E's Concerns
v Resolution of Concerns

|

|
1 -
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6. BORit;G INVE57! GAT!045 (1980) 25 minutes

1) DetailsofBoringProgram(No., Location.
Septh, Procedure)

11) Details of SPT Program.18E Concern for
fionconformance. Resolution of Concern.

lit) Justification for Adequacy of the Estent of (10 minutes)
Soring Program

tv) Boring and SPT Data and its Olscussion j

7. MfICIEriT ARIAS 15 minutes

1) Olscussion of Areas
'

ii) Location of Areas with Respect to Cat. I
I Structures. Pipes and Conduits.
| lii) Estent of Deficiency
| ls) FcsstMe Cucett.en:es of Oeficiency

v) Basis for Conclusion that all Potentially Deffctent
Areas Have Been Identified and Their Possible
Effects on safety analyzed.

8. LIQUEFACTI03 POTENTIAL EVALUATION 30 minutes

1) Description of areas (Around and underneath the-

met foundations) analg,aed for liguef action
potential

(1)'ProcebreUsed
ill) Modeling

*iv|l input Parameters
v1 Laboratory Testing and Results

vil; Fleid Geophysical Testing and Resultsvi l

) Assur.ptions in Modeling. Input etc.
vilip Details of Constations

Results and Co,clusions
ix)j Possible Consequences of Liguefaction of Deficient Areas.;

; x

9. A.1ALYS15 0F FOTENTIAL DEFICIENCT UNDERMEATH THE MAT FOUNDATIONS 10 minutes

10. UP.TO DATE SETTLEMENT EXCAVATION. HEAVE AND RECO:' PILES $10N DATA / 30 minutes
,

ALL CAT. I STRUCTURES
,

i

Analysis of allowable and measured differential settlements.-

11. BURIE0 PIPitlG AND C0r00!T5 PROFILE Atl0 RELATIONSHIP 10 minutes'
TO DEFICIENCY ,

|
\ .

1

1
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List of teaments testased en 1/31/82

at trean 8 test Office. Hamsten

1. Technical Ref Document #973105R112. dated 10/10/81 - Seetechnical
llenitoring 2 vei nes.

i 2. TED f 34700$P001-8. dated 1/29/01 - Cat ! Structure 1 Sectft11 Placement
'

and Quality Centrol Deta.

3. Evaluetten of Ligueftetten Potential. South Temas Project Units 1 & 2.
EC. dated July 25. 1975.

4. Empert Comittee's Final Report. Jan. 30. IN1.

5. WCC Strwetural Backft11 Investigetted. May N . 1980.

6. Pittsburgh Testing Lateratory Procedure f OC.$T-1 %ils Inspections
,

and Tests - Field. Feb. 26,1976.
!

7. WCC Statistical Analysis Report. Jan. 23. IM1.

8. WCC Report on Standard Penetretten and Sensity Campertson. January 22. IM1.
!

9. Settlement /Neave Cat ! - Otfferential Settlement Unit !. Sram & Root
Cat # 3Y3105C264 - 14F. 9/19/01.

10. Settienent/ Heave Cat ! Otff Settlement Ustt 2. Broun & Root Cate No.
3Y3105C 264 18C. 9/28/81.

11. TRO # YO605r 159 C dated 3/25/82. Structural Beckft11 Data Ca pilation.
Placement and Testing Informatten 2 Volumes.

12. TRO f 3A700GP002-8/ dated 9/24/90 Test Program for Compaction of Cat. I
i

j Structurel Beckf t11.
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