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At South Texas Preject, a1l Categery | foundations are supported on
structure] hackfi1] overlying naturel subgrade. The thickness of the
compacted backfi1] under and around the foundations rences from »

fow fent to 63.5 feet. Most of the excavation and heckfilling

work was completed in 1976 - 1977,

In Decamber, 197% and Jaruery, 1989, the Of7ice of Inspection and
Eaforcement conducted an investigation to estadblish that the plant
hackf111 was placed accorniing to the Fine)] Safety Amalysis Peport
(FSA?) specifications and that the 7111 meets the design criteria
congistent with these comitments., Several open {tems were fdentified
8t & result of this investigation. (Reference 1).

In Jaruary/February, 1900, the arelicant ¢ (11ed a series of fnvestioetions
borinns sround the Catenory | foundations to fdentify any deficiencies
in the plant backf111, Additional borings wewre performed n March/Apri)
1980 to battar define the extent of the arcas with backfi1] densities
potentially less than the FSAR criteria. The anplicant 2130 conducted

8 test 7111 study in 1900 to determine the hackfi1) densities attained
by the corpaction procedures used during placerent of the f11]. Rased
on these investigations, t'e applicant {dentified four aress around the
Cateaory | foundations where the hackfil] did not meet the specified
densitics, In February 1981, the anolicant submitted a report to the
IAC offices of the MRC on the adenuacy of the Structure)l Neckfill. This
report (Reference 2) was prepared for the apolicant by a committee of
geotechnical engineers, comsisting of A, J, 'lendron, Jr., M, 0. Seed and
S. D, '"Mlson, “hich concluded that the condition of the structural
u:wn;. as placed, 1s entirely adeqmate for the Aesion recuiremarts of
the nroject.

In May, 191, as a result of the review of varfous If inspection reports
and the anplicant’s sutmittals to the IMC, the NMP¥ice of Inspection and
Enforcerent concluded that the structure) bacif111 aenerally meets

project desfan requirements (Reference 3). lowever, this review fdentifind
the following two topics, n which additional tec'nical review was
contidered necessary:

1. PResults of 197" fleld fnvestioation borings (Ref. 4 and 5).
2. Liguefaction analvsis of arees which have loose 7111 material (Ref, 2).
Iinder & task interface aqreerent hetwaen [f and "R dated May 14, 1981,

the tachnical review of the ahove mentioned ftems was assigned to
WMR/DE/VREN staff (Ref. ). After a preliminary review of Refevencos 2,
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4 and 5, the WAER staff decided thet 1t wos mecessary to make & site
visit and to andit a1) the Pigld demsity and boring records aweilable.
A meetiv with the anelicant to discuss epen fasuves wes 2180 planned.

Althoush the staff and the applicant wented an serlier weeting, o
schedule for site visit end meeting wat postooned becavse of
wnaveilability of & key Brown § Root technical contact person

during the Tast three sonths of 1981, Also, 1n early 1972, the (17344
could not make the visit becavse of a lack of "RC trave] fmds, The
trip reported herein was finally made 1n “arch/Apri] 1982,

8. PURPOSF OF VISIT

The pursose af the site vigit to South Texas ect on March 30,
1982 and the meeting with the applicant on March 31 and 11, Y2
was to inspect the plant 7111 ares sround the Category | Toundations and
to discuss with applicant the information mecessary to & technical review
of the two ftems fdentifiad by TAL. To inform the applicant of the
scope of review, the staff srovided the applicant, in the Tirst week
:'th'u 1982, & sugoestad agende (attachrent 1) for the preposed
scwssion,

C. PEOPLE CONTACTED

On March 30, at the site, the staf met with the X resident inspector,
BI11 HITY. The following persons from MRC, Mowston Lighting and
::"'H)a‘u Brown § Root (BAR) ware 2130 present at the time of

] it

L. Heller, WRC N, McBurmett, MW T. Wullin, MR

D, Gupta, WRC 6. Stefmmasn, WLAP

J, Tepla, WC
the

2rown & Moot (RAR) offices In Mouston, Rob L. Enesn
provided severe! documents for staff review and swdit. A Vst

the documents reviewed by Staf? 1s given in Attachment 2.

-

the dfscustion on Apri) 1, also at RAR offices, the following
persons frem WRC, HLAP, RAR, Bechte] and Woedhard Clyde Consultants (WCC)

lo "‘.. ‘ .o L ] u .o m. “.
D. Gupta, W n, tt, LW
J. Tepta, WRC RTY N, Powl), MAP
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T™he plant construction wert at the tiwe of the sita visit was at &
standstil], It is proposed to resume non-safely related construction in

June, 1982 and safety related comstruction fn September 1982,

T™he staff activities at the site consisted of an Inspection of the
plant 7111 around the Category | structures of the two units. We
observed the location SSakes of the spplicants' 190 fnvestigation
and verification hoirinas and inspected same of the settiement
sonuments installed on the outside of the structures, Bandex
extensometers and plozometers. We 2130 noticed that the Mecha.ical
flectrical Auxilfary fullding (MEAR) for Unit 2 fs only partially
complete, This huilding had & total recorded settlement of 4.29
inches, and an across- foundation t11t of 0.95 inchein June 1981,
The allowable desfon t11t for this buflding 15 1 inch.

Near linit 1, the staff faspected the onen trenches in which Essentia)
Cooling Water (FCW) pipelines were lying. The sides of these trenches
clearly showed the Individual 117ts In the structura] backfill, The
back?11]1 we saw appeared to be compected adequately. It was also cleer
that the backfi11 materfal 1s excellent from the point of view of

oual ity of meterdal and aradation and should e capeble of being
compactad adecuately with proper compactive effort.

The staff walked along portions of the Category I [CW pipeline "owtes,
the sofl-cement 1ined cooling pond and near the intake and discharge
structures. We 81350 viewed the ares of the proposed large cooling lake.
The fake has not been filled yet because any water in the lake might
interfers with the continuous pusping of the ground watar at the site.

OFFICE DISCUSSIOW

At the time of the visit, the trensfer of records frem Brown § Reot
(previous A/E) to Bechte! (new AJT) was stil] fn & tramsition phase,
and had not been completed.

The discussion at the BAR office on April 1, 1982 closely followed the
sutline sungested by staff (Attachment 1). lowever, the apolicant told
the staff that 1t was not prepared to discuss Ttems 9 and 10 of the
soends . because any discussion on these swhjects would have to Tnvolve
expert committes mewbers, none of wham was present at the meeting.

At the conclusion of the meeting, the following salient points of
dscussion were reftereted.
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The settiement data provided to the staff on March 31, 1982 (day
before saeting) was up to June 1981 only. The sta®f suogested thet
epplicant should provide un-to-dats settimment dataffor al)
Category | structures for WRC revies.

The applicant has provided a boring location plan for borimgs along
the route of ECV oipeline: howaver, & orofile along this Tine 1s
not available for review, The staff requested the applicant to
provide & sof] profils slong the pipeline, with the Mpstion of the
ﬂu':n. bedding details and cover clearly fdentified on the
profile.

Besed on the audit on March 31, 1982 the staff mamtioned that the
records indicate that some of the in-place relative density values
for structure! backfil] underneath the Tntake and discharge structures
are Tess than the FSAR spacified requirerents. The staff sugqested
that the applicant evaluate the fspact of these relative densities

oc thess safety related structures,

The applicant axplained that the estimate of the extent of the four
non-corforming areas fdentified in the expert committee report
m) fs based on later verification borinmgs around the first of

1980 Invertination bord that showed nca-conforming
relative density rones. The applicant also rentioned that some
inferencos regarding the 1imits of these arsas were drawn from the
boundaries of the excavation stopes. Staff commented that the
nurber of borings does not seem to be adequate to define the extent
of the son-conforming zones.and the applicant’'s verbal reasons for
1sclating the non-conforning areas meeds to be further documented
for present staff reviow purposes and for the OL review.

For the Tiouefaction potential svaluativn, the applicant has assumed
that surface Tayer underneath the mat foundetions may have low
relative densities. lowever, any non-conformance,.such as that
found 1n four areas around the Category I bulldings has not been
investioated for areas undemmcath the “uildings. The staff ment foned
that the reason for the assumption that only the surface layer
underneath the rat foundations may have non-conforming dentfty 13
not clear to the staff, Ny prior agreement with the staff the
applicant was not prepared to discuss the 1iquefaction potential
evaluation analysis contained in the expert sosmittee report

2% this meeting. 1f such & discustion 15 ne sssary, 1t wi1? be
scheduled ot & later dot-,
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6. The staff mentionad that the femediate tast before the staff 1s to
determine whather theve 13 sufficient evidence to:

8. Justify the adequacy of the horing progrem fn reaching the
conclusion that the non-conforming aress under and sround the
catenory | structural Toundations have been sufficiently
fdentified, and/or thelr existance or non-existance has been
properly extrapolated, and

b. conclude that the Viquefaction potawtial of the mon-conforwing
erecag has been congervatively evalusted.

F. Sewy
s A

Although the sfte visit, swdit and the meeting with NAR have been wvery
weeful to the staff in understanding the applicant's viewpoint and
reasoning on the shove fssues, the staff concerns weare not completely
retoived at the reeting. The staff informed the applicant that we

will send formm) questions to the applicant to scek further clarifications.
of thege topics., The schedule for campletion of the subject T4F
Internoency Task Assistance will be contingent on the satisfactory
reso’ution of forthcoming staff questions.

-~
o® i
Dinesh Gupta
Reotechnical Engineering Section
liydrologic and Geotachnical
Engineering Aranch
Nvision of Fvinsering

At tacihments :
1. Agenda for meeting
2. Awdit decuments

cc: J. Enight
L. Heller
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Dochet fios.: $0-492/¢%9
South Texas Project

Sublect: Suggested Outline for Presentation by WCC to KRC on $/1/3?
(9:00 am to 12:00 noon)

Plant Sackfil) Evaluation
South Texas Project

1. ORIGINAL SUBSLRFACE CONDITIONS AT SITE

2. DETAILS OF EXCAVATION, BACKFILLING, BORROW AREAS,
BJOARCY MATLRIALS

3. PLANT LATOUT

i) B8ldg Dirensions
ii) Static & Dynamic Load Intensity/Al) Cat | Structures
1i1) Thickress of Backfill/A1l Cat | Structures
Ungerneath the Structures
fv) Cesign Groundwater Table
v) SSE & OBE
vi) Plant Profile of Cat. 1 Buried Pipes & Conduits Y
(8ed4ing and Backfil) Procedures and Specificat. s)

4. CMROUOLOGICAL MISTORY OF PROBLEM (PLANT BACKFILL ONLY)

i) 1 Show Cause Order
11) Task Force Activities
i11) Independent Review Cormittee Activities
iv) Resolution of Items
v) Open Item Details (Liquefaction Potential Evaluation
of ldentified Deficient Areas and Undernzath
Mat Foundations)

o

SOIL DENSITY DISTRIBUTION WITHIN BACKFILL

1) Placement Specifications
f1) Details of In-P'ace Density Measurements
During Placement. (Method, locations, Depth, Freq,
Results)
f11) Statistical Analyses of Field Data
1v; I8E's Concerns
Resolution of Concerns

S minytes

§ minutes

S min

15 minutes

10 minutes




6. BO21G INVESTIGATIONS (1980) 25 minutes

i) Detalls of Boring Progrem (No., Location,
Depth, Procedure)
11) Detatls of SPT Program, I&E Concern for
tionconformance, Resolution of Concern.
111) Justification for Adequacy of the Estent of (10 minutes)
Boring Program
fv) Boring and SPT Data and fts Discussion

7. CSuriCIEnT AREAS 15 minvtes

1) Discussion of Areas
11) Location of Areas with Respect to Cat. |
Structures, Pipes and Conduits.
i11) Extent of Deficiency
f4) FPossidie Cursecuenzes aof Jelicliency
v) Basis for Conclusion that all Potentially Deficient
Aress Have Been Identified and Their Possible
Effects on safety analyzed.

8. LIQUEFACTION POTENTIAL EVALUATION 30 minutes

1) Description of areas (Around and underneath the
mat foundations) aralyzed for ligquefaction
potentisl

f1) Procesure Used

111) Modeling

fv) Input Parameters

v) Laboratory Testing and Results

vi) Field Geophysical Testing and Results

vii) Assumptions in Moceling, Input etc.
viii) Details of Computations
1:; Results and Coaclusions

x) Possible Consequences of Liguefaction of Deficient Aresas.

9. AYALYSIS OF FOTENTIAL DEFICIENCY UNDERNEATM THE MAT FOUNDATIONS 10 minutes

10. UP.TO-DATE SETTLEMENT EXCAVATION, MEAVE AND RECOCIPRESSION DATA/ 30 minutes
ALL CAT. | STRUCTURES

- Analys's of allowable and measured differential settlerents,

11. BURIED PIPING AND COMDUITS PROFILE AND RELATIONSHIP 10 minutes
TO DEFICIENCY |




10.

n.

2.

A3 of Docyments Aeviewed on 3/21/82
a8 Srown § Root Office, Mevston

Technical Ref Document #SYI10SR11Z, dated 10/10/81 - Geotechnical
Monftoring, 2 volumes.

TRO ¢ 3A7006P001-8, dated 1/29/8) - Cat I Structural Bacitfill Placement
and Quality Control Data.

Evaluation of Liguefsction Potential, South Texas Praject Units 1 4 2,
WCC, dated iy 28, 1975,

Expert Comittee's Fina) ASport, Jen. 30, 1981,
WCC Structurs] Backfil] Investigation, May 28, 1980,

Pittsburgh Testing Laboratory Procedure # QC-ST-1, "Soils Inspections
and Tests - Fleld, Feb. 26, 1976.

WCC Statistical Amalysis Report, Jan, 23, 198,
WCC Report on Standard Panetration and Density Comperison, Jamuary 22, 1381.

Settlement/Neave Cat | « Differential Settiement Unit I, Brown § Root
Cat # 3Y3I08C264 - 14F, §/19/8).

Settlement/Heave Cat | DIff Settiewent Unit 2, Brown & Root Cate No.
3Y210SC 264-18C, 9/28/81.

TRD # YOS0Sr 159 C dated 3/25/82. Structural Backfil] Data Compilation,
Placement and Testing Information, 2 Yolumes.

TRD # 3A7006P002-8/dated 9/24/80 Test Progrem for Compaction of Cat. |
Structural Backfill.




