Georgia Power Company
Post Office Box 4545

Atlanta, Georgia 30302

Telephone 404 522-8060 Vogtle Project

Southern Company Services, Inc.
Post Office Box 2628
Birmingham, Aabama 35202
Teiephone 205 870-601

August 29, 1980

United States Nuclear Regulatory .ommission File: X78G03-M3
0ffice of Inspection and Enforcement Log: GM-686
Region II - Suite 3100

101 Marietta Street, N.W.

Atlanta, Georgia 30303

Attn: Mr. James P. 0'Reilly

Reference: 350-424, 50-425 Final Report on Potential 10CFRSQ.55(e)
Dewatering and Erosion of Backfill

Gentlemen:

On November 14, 1979, Mr. E. D. Groover, QA Site Supervisor at Plant
Vogtle, reported to your Mr. Tom Conlon that a potential reportable item
under 10CFR50.55(e) existed at Plant Vogtle concerning dewatering and
erosion of backfill.

In January, 1980 Georgia Pow:r Company presented a report to the
Nuclear Regulatory Commission that described in detail the erosion resulting
in Category ! backfill from heavy rainfalls. The report outlined steps that
had been initiated subsequent to the erosion to facilitate resumption of
backfilling operations in the power block area. Also included in the report
was an engineering evaluationof the affected and adjacent areas and recommended
methods of repair. Following the submission of the report to the NRC and
concurrence by that agency with the proposed remedial measures, backfill
repair work was accomplished in all areas subjected to erosion. implementation
of the backfill repair procedures was started in the latter part of January,
1980, and completed in August, 1980. The repair work was accomplished in
a timely manner as the backfill was being placed to prevent any further erosion.

Ouring the period of the backfill repair operation, a Bechtel geo-
technical engineer was on site to assist GPC in the interpretation of field
test data and repair procedures and to provide other assistance related to
geotecnnical matters. At this time, it is our judgement that it is no longer
required to have this type of expertise at the site on a full-time basis.
Therefore, the geotechnical engineer who was at the site on a long-term assign-
ment will return to the Bechtel general office. Periodic trips to the site by
geotechnical engineers, supplemented by the permanent assigned Becntel employees,
should be sufficient to fill this assignment.
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United States Nuclear Regulatory Commission
Attention: Mr, James P. O'Reilly

Page 2

August 29, 1980

In the attached field engineering repo~t it can be seen from the
evaluations that there was no undermining of any Catecory [ structures as
a result of the heavy rains that occurred last Novemter, The evaluations
also established that there was no damage to the existing structures. Per
appruved procedures, the erosion was required to be repaired before any
further backfill could be placed. However, if the erusion were tu have
remained uncorrected, a highly unlikely and impractical event, future Category
I structures located at or near these areas of erusion could have encountered
settlement or other structural problems. Additionally, extensive investi-
gation and evaluation to establish the adeguacy of the structures to perfurm
their intended safety functions was conducted. Alsu, extensive, although
expected, repairs wure accomplished.

Therefore, it has been concluded that the erusion of backfill consti-
tutes a reportable deficiency under the criteria of Part 10CFRS0.55(e).
The erusion of backfill was also evaluated under the criteria of Part 10CFR21
and dves not represent a substantial safety hazard because is doves nut satisfy
the defirition of defect as defined in paragraph 21.3 (d) (3); that is, the
backfil! had not been offered for acceptance.

The attached document was written to describe the actual repair work,
the assuciated testing, and the final engineering evaluation of the integrity
of the adjacent structures, Existing and future erosion and ground water
control measures are also described. As such, this report plus our previous
correspondence tu the MRC and on-site documentation are intended tu cover
all relevant correspondence frum the NRC, Region Il and NRR, and is intended
to address all ovutstanding concerns.

This response contains no proprietary information and may be placed
in the NRC Public Document Roum upon receipt.

tp YOUrs

[
Doug Dutton
Project General Manager

CaH:tp

xc: U. S. Nuclear Regulatory Commission
Attention: Victor Stello, Jr., Dire.ior
Office of Inspection and Enfourcement
Washington, DC 20555

U., S. Nuclear Regualtory Commission
Attention: Alber Schwencer

Chief Licensing Branch No. 2
Division of Licensing

Washington, DC 20555
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Geoxga Powr: Company
Post Cthe e Box 282
Wayneshorn Geoongy 30870

August 15,

Mr. Jim Bailey
Scuthern Company Services
P. O. Box 2625
Birmingham, Alabama 35202

1980

Subject: Plant Vogtle - Units 1 & 2

Backfill Erosion Report

File Yo. X22P01

Correspondence No. ACPM-G-3

Dear Jim,

Please find attached "Final Repor

5(2
Vogtle Project

t on Dewatering and Repair

of Erosion in Category I Backfill in Power Blcck Area" for your
use during submittals to the NRC as reguired.

ancerely

W Ay

HHG/mfk
Attachment

xc: D. E. Dutton w/a

B. L. Lex w/a

J. E. Mahlmeister w/0
K. M. Gillespie w/o

W. M. Johnston, Jr. w/¢

H. Greder B G
Ass¢sta it Ccnsbr4c:-on
Pr.ject Manager
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FINAL REPORT ON DEWATERING ANDP REPAIR CF EROCSION
IN CATEGORY I BACXFILL IN POWER BLOCK AREA

INTRODUCTION AND PURPOSE

Beavy rainfall in early November, 1979, resulted in ercsion

of Category I backfill and caused a re-evaluation of
groundwater centrols. On November 14, 1979, it was reported
to the Nuclear Regulatory Commission (NCR) that a potential
reportable item under 10CFRS0.55(e) existed at Plant Vogtle
concerning dewatering and ercsion of backfill, Subsequent
communications to the Nuclear Regulatory Commission culminated
in a summary submittal (Reference 1) cn January 3, 1980, and

a presentaticn of the summary to the Nuclear Regulatery
Commission on January 9, 1980, in Bethesda, Maryland.

The report ocutlined steps that had been initiated subsequent
to the erosion to repair the affected areas and to facilitate
resumption of backfilling operations in the power block area.
Alsco incluéded in the report were a preliminary engineering
evalur~ion of the affected and adjacent areas and reccmmended
methc.s of repair. Following submissicn ¢f the zeport to the
Nuclear Regulatory Commission and concurrence by that agency
with the propcsed measures, backfill repair work was
accemplished in all areas subjected to ercsicn. Implemer~tation
of the backfill repair procedures was started toward the end
of January, 1980, and completed in Augusz, 1980, During the
period of the backfill repair cperaticn, a Bechtel Power
Corporaticn gectechnical engineer was on site to provide
surveillance cf the cverall ercsicn repair and groundwater
program. BEe also assisted in the interpretation of field test
data and repair procedures, In addition, Bechtel engineering
personnel and a Bechte. consultant made periodic site visits
to review the repair work,

This document .s wri-.ten to describe the actual repair work,
the associated .esting, and the final engineering evaluation
of the integrity of the adjacent structures. Existing and
future ercsion and groundwater control measures are also
described.

.



IXI. EVALUATION OF TESTING AND REPAIR

A. GCeneral

All ercsicn areas identified in the power block were
repaired in accordance with the procedures specified in
Reference 1, except whera ncted in Secticnm II.C. 1In each
case of variaticn from Reference 1, a descripticn of the
variation and technical ;us"‘iﬂa:icn for it is presented.
rior to backlelzng, field ané laboratory testing was
performed in each area which provided the basis Zfor
determ..znc the depth of disturbed zone and depth tc
competent ex-s~ing back£ill,

8, Field and lLabcratorv Testing

ield testing included the proving ring penetrcmeter,
dynamic cone penetrometer, ané sand ccne density tests
(ASTM D=1556). Laboratory testing ccnsisted of the
Modified Proctor compaction test (ASTM D-1357), All tests
were performed in accordance with the proccedures described
in the Appendix tc this Report.

Prior to testing, the dynamic ccne pene rometer was
calibrated against the Standard Pen icn Test (SPT)
for Category I backfill materials. A .o*al of six SPT
test berings were drilled in undisturbed Category I
backfill to a maximum depth cf S5-feet, SPT tests were
verformed continucusly from the surface down to S-feet
in accordance with ASTM D-1586, Adjacent to the SPT test
borings, a total of ten dynamic cone pewe*'Ame:e’ tests
were made at 6-inch interwvals in hcles drilled down to a
maximum depth of 4-feet. The 'esul-s cf these tests are
summarized in Table 1., Test results are shown in
Figures 2 and 3, Based on these tests, the calibraticn
'a*‘o of the SPT resistance to the Dynamic cone
netrometer resistance is *cug“.v 1 for the range of
b;owccun-s recorded, No correlaticn tests were made Icr
the proving ring pene::cme:er. The use of proving rinag
and dynamic cone penetrcmeters was limited only o a
gualitative evaluation of the backfill cowmpacticn. These
rests were used cnly to determine the depth of competent
£i11 and were not intended to determine the percent
cempaction, Pinal control tes:inc was done using the sand
cone test method in conjuncticn with the laberatory
Modified Procteo ccmpac:;cn test, Hewever, based on the
experience cbtained from the use cI i :::v-uc ring

penetrcmeter, a reading of 2 or greater indicat thast =h
sand cone test method would show a degree cof c*rpac--y
greater than 97 percent. This critericn was used to

determine the depth ¢f disturbed zcme in Categery I
backfill slopes where it was not ¢ ible o :e'f rm sand
cocne density tests.

o



Evaluation of Specific Areas

-

Area between Control Building Electrical Shafts
Units 1 and 2 and Turbine Building:

Erosion in this vicinity was identified as Areas 1,

2, 3, 15, 16 and 18 respectively (Figure 1), Areas 1,
2, 3, 15 and 16 referred to ercsicn areas along the
Turbine Building south slope; Area 1§ referred to th
area between the tce of the Turbine Building south
slcpe and the edge of the Control Building shafts'
mudslab, All these areas wera2 repaired in accordance
with the procedures speciiied in Reference 1.

The Turbine Building slcpe was rewcrked tc a aiaimum
of 1.5 horizontal to 1,0 vertical and then gunited
for erosion protecticn (see Secticn IV). This
involved removal c¢f a porticn of the Turbine Building
mudslab and scme Turbine 3Building base slab steel
reinforcement bars., After reshaping the slicpe, the
mianimum distance from the top of the slcope to the
nearest edge of the existing Turbine Building base
mat was apprxcimately l18-feet, This was consistent
with the minimum distance specified in Reference 1.
Figure 4 shows a typical section ¢f the reworked
slope,

In Area 18, the depth ¢of disturbed zone, as determined
by proving ring penetrcmeter and sand ccne tests, was
approximately 2-feet. Sand cone density tests were
performed every 20-feet alcng the perimeter in this
rea, Test results are summarized in Table 2, A
typical cross-secticon throucgh Area 18, showing the
exzent of disturbed material removed, is presented in
Figure S.

Containment Tenden Gallery and

- 1

- -

- - ,
4 aunnelL:

Area between Un
Unit 1 Electri

0
W

Ercsicn areas for repair in this area were identified
as Areas 4, S and 6 respectively (Figure 1).

Areas 4 and 6 refer to ercsicn aleng the slcpe adjacent
to the Tnit 1 Electrical Tunnel east wall mudslab,

Area 5 refers to ercsicn in the tackfill between the
tunnel east wall and the Unit 1 Tendon Gallery.

Aleng the Unit 1 Electrical Tunnel east wal’l, dynamic
cone penetrometer tests were performed %o a maximum
depth of 4-feet belcw the bottcm cf the mudslab,
Prior to the tests, the mudslab was core=-cut at th
test locations approximately 2-feet from the edge of
the wall, The locaticns of these tests are shcwn on

- . 2 - &
Figure 6 and the results plctted igure 7, Data
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'e‘ ating tc these dynanmic cone penetrometer tests are
sresented in Table 3. The Zata indicate that with b
exceptﬁ,n of Test Locations 3A and SA, high resistances

were sbtained in the backfill adjacent o the tunnel
wall. In addition, these resistances were coserved =o
generally increase with depti.

Ia c,d r -q cA-‘G— - lcw P

onfizm th driving re
encountered a: Test Locations 3A and
tests were run a few feet ncrth and scu
Locations 3A and SA. ."ese tests are Zdesignated as I3,
3C, 5B and 5C respectivel :: 3"“3«.«.»I £roxm these
results that a zcne of = -e-- 1 oof guesticnable

compaction could exist in the wicinaicy :f Test

Location 2A at elevation 149.5' to 150.0', 1In crxdéer
to evaluate the percent ccmpaction in this area on a
guantitcative basis, four sand :c: e:si:v T2stTs were

9 0% 62 0> ¢

,e:--'med at the elevation in
were sun after remcval cf the eas:
mudslab ¢o w*"': a fcoct of the base
sand cone density test, a laboratery Mo ified Procto.
-u;ac:;cn test was sun on material cbtaiied at the
test laca=icn., The resulss ¢f these tests are shown
in Table 2. The data showed values of relativ
cﬂmpac:icﬁ of 104.8, 102.2, 102.3 anéd 96.0 pezcent,
respectively. Thus, it can be seen tlat the lcwer
,e“e:::me-e: resiszances enccuntered a:t Test lLeocation
1A were ncot indicative of an average Zegree cof
pacticn less than 97 percent.

Sand cone density tests were performed a few “eet Ircor
the east wall at approximately thcose lcoccaticons w..™™e
dynamic cone penetrcmeter tests were pezformed. 1Ia
ddision, four tests were conducted in the area between

sme Zlectrizal Tunnel and Unit 1 Tendon Gallery bcunded
:y coordinates N30+35 and NEI+30. TwcC tests were
rerfsrmed in the area tetween cocrdinates N7+ 85 and
§80+33, The results of these tests are shcwn ina

able 2. typical secticn showing exteant cf disturdbed

material remcved in the area between the Ilectrical
s:nnel and the Containment is shown 1n Figure 8

igu .
The procedure used to backfill against the east wall
was in compliance wi:h the repair procedure specilled
in Reference 1, with the exception of the wvariatien
which is explain b L-w.

The approved repair procedure specified n r‘-ox avaticn
o remeve existing gunite and locse materials near

>

s -
sce of she slocpe %o a maximum height of 1.5-%¢et frem
P * . - - -~ -
the backfill urface, Afser recairing the axpoged
. - W
aare=isn of =he slope, the area was to De backil.led =

- =




a maximum depth of l-foot. ' The procedure specified
that all further stages of slcpe repair work and
backfilling be done at height and depth increments
ef 1,5-feet and 1l.0-foct respectively. Subsegquent
to the ercsion last year, the undisturbed Electrical
{unnel slcope surface was prctected by polyethylene
sheeting, on which a layer of locse £ill was placed.
The entire slope was then gunited. Apparently, no
bond existed between the existing locse £ill and
gunite with Category I backfill because of th
polyethylene sheeting. Ccnsequently, the protection
system became unstab) > when the lower section was
removed, necessitating removal of the full height
rather than in l.5-foot increments.

The intent cof the specified repair procedure was %0
prevent lcocng-term exposure of the undisturbed £ill
slope prior to backfilling. This was satisfied, since
backfilling was accomplished expeditiocusly in the
e2st-west directicn in slope lengths not exceeding
l(=feet. This involved remcving the gunite and locse
£ill to a height dictated by practical considerations
but restricting the working slcpe to a segment l0=-fee‘
leng, thus limiting the arex exposed to possibl

resion during the repair werk.

Hea ry compacticn equipment was nct permitted near the
slore during the remedial werk. It was used only
£ter the adjacent 30-fcot width cf backfill had been
raised to the same elevation as the «cp cf the slope
by the use ¢f hand-ccmpaction eguipment.

In the other areas east and zouth ¢f the slope, where
erosion had taken place, all disturbed material was
removed pricr to backfilling. The piezometer readings
in the area indicated the water table to be at least
2=-feet below the existing backfi.l surface.
Backfilling was accomplished in acceordance with the
approved procedures,

¢t 1 Containment Area:

ol
-
)

i
Ercsicn outside the Unit 1 Containment area was
identified as Areas 7, 8, 9, 19 and 20 respectively
(Figure 1). Area 7 had been repaired earlier in
November, 1373 (Reference l). Areas 8, 9 and 19 were
repaired in accordance with specified procecdures. The
depth of the disturbed zcne was determined by proving
ring penetrometer probing, The disturbed £ill was
excavated to ccmpetent £ill material and backfilled,
At least cne sandé cone density test was made in each
¢f the abcve areas pricr to £ill placement, Area 20,



which delineated a washout in the back£fill below the
expansion joint opening between the Tendon Gallery
Unit 1 and the Auxiliary Building north wall, was
backfilled by pumping grout into the void., This work
was done in accordance with the approved procedures
and the grouting pressure was maintained below 5 psi.

For the inside area between the Tenden Gallery and
the Reactor Cavity, no specific ercsion areas were
identified in Reference 1. However, it was stated in
Reference 1 that all 4. curbed fill in the area would
be excavated and removed by using field density
testing and probing procedures. A minimum of three
sand cone density tests were specified at equidistant
locations around “he inside rerimeter cf the Tenden
Gallery mudslab,

The NRC, in a letter to Gecrgia Power Company (GPC),
directed that for the Unit 1 Tendon Gallery ar
investigative approach similar to that proposed by

GPC for Unit 2 be followed to determine the extent of
any erosiocn around the Tendcn Gallery foundation
(Reference 2). For Unit 2 Containment, a number of
édynamic cone penetrometer and sand cone density tests
were proposed around the inside perimeter of the
Tendon Gallery mudslab, Accordingly, a program of

in situ density testing around the .nside perimeter

of the Unit 1 Tendon Gallery =udslab was develcped by
Bechtel for the purpose of verifying the competency

of the backfill., Dynamic ccne penetrcmeter tests

taken at seventeen locaticns shown in Figure 9 were
performed below the mudslab after core-cutting through
it. These tests were macde to a maximum dep:h of 3-feet,
A summary of the test results is in Table 4. Figure 10
represents a plot of the penetrometer blowcounts with
deptl..

The test data indicate that high blcocwcounts were
cbtained at all the test loccaticns, These blcocwcounts
ranged from 14 to 77 blows for 1-3/4 inches penetration
and increased with depth except in a few locaticns,
Sand ccne testing, as discussed belcw, was done in this
area d the results ccnfirmed that the £ill meets the
compa.tion criteria even though lower cone penetration
resistance with depth was recorded in a few locaticns.
Based on the correlation ratic obtained between the
dynamic co.. enetrcmeter and standard penetratiocn
resistances (Section II.B.), the data indicated that
high .Standard Penetration Test resistances could be
expected below the mudslab,

Attempts were made to extract Shelby tube samples f{rom
the penetrcmeter test hcles, so that the in situ density
of backfill below the mudslab could be determined for
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Unit 2 Containment Area:

Erosion in the Cnit Containment area was designated
as Areas ‘4 and 17 (Pigure 1). Area 14 referred =2
erosicn belcw the Tenden Gallery =uds.lab cn the west
side. However, the constructicn ¢f the Tenden Gallery
had nct begun on this secticn cof the mudslab, Ercsicn
in Area 14 was guite limited in extent, Repairs in
ehis area invelved remcval cf the mudslab cver I
e::aeﬁ area, excavation to undisturbed material and
then backfilling =i® excavaticn. Area 17 pertained o
ernsion below the mudslabk of the parcially buils



Tendon Gallery cn the inside of the Containment area.
Extensive testing was performed in this area arcund
the perimeter of the partial Tenden Gallery to
ascertain whether the base slab had been undermined.

Dynamic cone, proving ring penetrometer, and sand
done density tests were carried cut as specified in
Reference 1. No Shelby tube samples were attempted
for the reasons stated in Section II.C.4.

Dynamic ccone penetrcmeter tests were performed below
the mudslab at a distance cf approximately l,5-feet
from the edge of the Tendon Gallery. These tests
were run at l0-fcot centers alcng the perimeter to a
maximum depth cof 3-feet., Test locations are shown on
Figure 12. The results of these tests are summarized
in Table 5 and shown plotted in Figure 13, As in
Unit 1, the cone penetrometer resistances in Unit 2
were consistently high and increased with depth, The
data indi-ate that the backfill immediately adjacent
to the Tenden Gallery base slab was dense and,
therefore, had nct been subjected to erosicn,

The Tendon Gallery mudslab extended t> approximately
3.5=feet from the edge of the base slab and was

—eremcved to within 2-feet of the base slab, By means

of the proving ring pene“rometer, it was determined
that disturbed material extended (horizentally) to a
maximum ¢f 4-inches under the sawed-cff edge of the
mudslab, After the mudslab was removed, thirteen sand
cone density tests were made immediately at what was
previous-y the interface between the mudslab and the
backfill, Results of these tests are summarized in
Table 2. Values of relative compacticn ranging from
102.1 to 107.4 percent were cbtained; these value
confirmed the results yielded by cone penetrometer .
tests.

Immediately after the tests were completed, miner
additicnal erosion coccurred as a result cf a rainstorm.
The area was retested ard repaired in accordance wit!
approved procedures. The maximum extent of disturbed
back£fill under the mudslab was increased to about
l10-inches. This situation was remecied by the
procedure illustrated in Figure 14 and cutlined below.

a. All loose material was remcved from belcw :5

muéslab and l-foot away from it Preoving ring
renetrometer tests were made to assu'e that all

disturbed material was removed.

b. A form was placed l-foct away from the edge of th

mudslab,
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c. Concrete was placed to within 2 to 3-inches of the
bottoem of the mudslab.

d. The remaining 2 to 3-inches, as stated in "c" above,
was drypacked to assure that no voids remained under the
mudslab.

Dewatering of the bacxfill in Unit 2 Containment was achieved

by a series of eductor type wellpoints that were extended from
a line of wellpoints nurth of the Auxiliary Building. The water

table in the backfill was monitored by means of three short-
term piezometers. At the time backfilling operations were
resumed in the area, the water table had been effectively
lowered to at least 6-feet below the fill surface.

Area between U. it 2 Contairment Tendon Gallery and Electrical
Tunnel:

Erosion in this area was identified as Areas 10,11, 12, and 13
(Figure 1). Areas 10 and 1l were repaired in late 1979, as
described in Reference 1. Areas 12 and 13 were repaired in
February, 1980, in accordance with approved procedures.

Heavy rains on Saturday, March 8, 1980, caused additional
erosion along the west wall of Unit 2 Electrical Tunnel which
was repaired as described in Reference 3.

Electrical Tunnel, Unit 2, East Side:

An additional erosion area occurred below the mudslab of the
Electrical Tunnel, Unit 2, in July, 1980. This erosion, was
caused by construction water due to a hose failure. The maxi-
mum depth of erosion below the basemat was 0.3-feet and it
extended approximately l.8-feet below the tunnel base slab for
a distance of approximately U.8-feet. (See Figure 15). The
area was repaired in acocordance with approved procedures.




FINAL ENGINEERING EVALUATION OF STRUCTURE FOUNDATIONS

A preliminary evaluation of the effects ¢f the backiill
erosion on the structural integristy of each stru:ture in the
power block area was submitted in Refer e 1, It was
concluded that no undermining of Ca.egc:y I foundations had
cccurred as a result of the ercsion caused by the rainfall
cf early chem.e 1979. Thi prlied to all structures
except for the Ccntazn“ nt Unit 2 Tencdon Gallery, where
additional ;n‘vfﬂa icn was required for an evaluaticn of its
.-

1

structural integrity.

hb

During the period of erosicn repairs, additional informaticn
was develcped to su‘oo't the preliminary conclusicns arrived
at in Reference 1 and to evaluate the structural integrity of
Containment Unit 2 Tendon Gallery. This infcrmation consisted
cf settlement data, field test data, and visual inspection of
SackIil 1 surface fcllowing reqoval of mudslab. sased on these
data, it has been coacluded that no undermining of Category I
foundations had occurzed as a result of the e-~s;:n caused

by the rainfall of early November, 1979, including th
Containment Unit 2 Tenden Gallery.

A final evaluation of the integrity of the foundaticn of each
s°’"c°“'e is presented belcow.

A. Containment Unit 1

Inside the Containment area alcng the inside perim z of
the Tendon Gallery foundaticn, exten s-ve field tes.-zg
revealed that the backfill adjacent tc the fcouncdaticn was
in a very dense conditicn, The relative compacticn cf

the backfill as cobtained from sand ccne density tests
ranged from 96.9 to 106.8 p cen Table 2). Dyﬂamic ccne
penetrometcr tests indicated high resistance, and these
resistances inc.*ased with dep:h (Table 4, Figure 10).
These test results were su;cc:*ed by v*sua- inspection of
the backfill surface beneath the Tenden Gal lery foundatic
mudslab, fter the muds-aa haéd been removed to within
3-feet of the foundation base slab, inspecticn revealed

no evidence of any ercsicn features in the £ill, The fill
surface and s;cpe against the mudslak were deveid of any
ercsicn channels, nor was there any evidence of lecss of
density, It has been ccncluded that no ,';i:g cf fines
occurred below the Tenden Gallery fcundation. I :-pzng
had occurred, it wouléd have manifested itsel? in the form
of ercsion adjacent to the Tendon Gallery foundation

mudslab.
™O settlement markers were installed to meonitor settlement
£ the Tenden Gallery foundaticn, These markers,
designated as Nos., 323 and 324, were lccatec as shcwn on
' 16. A plot of settlement versus time fcr th
January 1 through July 1, 1980, is shcwn con
- 10 =



Pigure 16-1., The plot indicates that the cbserved
settlements to date are small., The maximum settlement
recorded is on the order of 0.26 inch, which is
reascrable considering the current lcading and the
limits of the survey accuracy.

The effect of the erosicn on the outside of the
cntainment area cn the integrity of the Containment
structure was evaluated in Reference 1. 1l these were
ocalized areas and were repaired as described in
Section II.C. As stated in Reference 1, no damage was
caused to the Tandon Gallery foundaticn as a result cf
erosicn in these lccalized areas,

In summary, the Unit 1 Tenden Gallery wall foundaticn
was not jecpardized Dy the heavy rainfall cf early
November, 1979, It has been concluded from f£field test
data and visual observaticns that no ercsion occurred
below the Tendon Gallery base slab,

Turbine Building Units 1 and 2

The Turbine Building foundaticn base slab was not
subjected to any erosion. The erosion that occur:red was
confined to the scuth slcpe, ¢off the south side ¢f the
Turbine Building mudslabs, Erosion gulleys extending to
a maximum of 4-feet below the mudslab caused cracking to
occur in the mudslab, During repair all cracked sections
of the mudslalk were remcoved and the erosion gulleys were
cut back to socund material at a slcpe of 1.5 herizontal
to 1.0 vertical.,

All other secticns of the Turbine Building south slope
that were steeper than 1.5 horizontal to 1.0 vertical
were reworked to 1,5 horizontal to 1,0 vertical and then
protected from erosion by guniting, The minimum set.ack
distance from the tep ¢cf a 1.5 uor-zcnta‘ to 1.0 vertical
slope to the edge of the existing Turbine Building base
slab was determined by a slcpe stabilicty aﬁalysis to be
approximately 20-feet (Reference 1), This requirement
was met even though the noncenforming slope had to be cut
back substantially to satisfy the design criteria for
temperary Category I £ill slcpes,

Settlement of *“e Turbine Building base slab was monitored
by tv ) settlement markers, Nos, 308 and 310 (Figure 16).
Readings were taxen on a weekly basis during the pericd
January 1 through July 1, 1280, These readings are shcwn
plotted on Figu:e 16=2, The maximum cbkbserved set:tlement
is on the order cf 0.16 -nch whnich is reascnable
considering the current locading cendition and the limic
£ the survey accuracy.




In summary, the Turbine Building base slab was nct
andermined by ercsion. The affected sections of the
mudslab have been remcved and the slope reworked to
conform to the specifications.

Control Building Shafts Units 1 and 2

Erosion of backfill '‘n the Contrel Building shafts area
cccurred at least 2-'eet away from the permanent

foundations. Visual inspecticn shcwed -“a: che

founcdaticons were not a fected by ercsicn. 1l disturbed

areas in the proximity of the Cont cl Buil dxug shafts

were 'epazted in accordance with the specified procecdures.
Settlement in these areas is discussed under Items "D"

and "E" below.

Electrical Tunnel Tnit 1

Along the Tnit 1 Electrical Tunnel east wall, the data
cbtained from cone penetrometer and sand ccne density
tests indicated that the back‘xl; ad%ace 1t to the tunnel
foundation was in sound condition. The disturbed material
in the two ercsion areas along the slope adjacent to the
foundation was carefully removed by hand excavaticn an

the areas backfilled in acccrdance with the procedure
described in Secticn II,C.2, A visual inspection mace
pricr to backfill revealed that the zcone cf ercsiocn in
hoth areas éid nct extené to belcw the tunnel foundation.

Based or a slcpe stability analysis dcne earlier for the
Unit 1 Electrical Tunnel founda*ion, it was determined
that "e*e was no potent ial for a deep-seated s.cpe failure
in the backfill (Reference l). Mincr surface ravelling
could have occu.red in areas where the slcpe prctecticn
system had been renoved. It was further determined that
even if minor sliding should occur cleose to the fcundaticn,
the integrity of the existing tunnel wcu d not be affected
because of the rigidity c‘ the foundation slab., Visual
inspection showed no evidence cf ravelling of undisturbed
Category I backfill in areas where gunite protecticn had
been removed. Any potential for slcuching or ravelling of
the slcpe was precluded by expediticusly backfilling to
the top of the slcpe.

Prior tc backfilling acainst the slcpe, two additicnal
ses-lement markers (423-1-A and 423-1-3) were installed
along the east wall approximactely 30 and 60=-feet ncrth

cf an existing marker Ne, 423-1 {?;c"—e 16)., These two
markers were read cn a daily basis from the time the slcope
protection system was —emcv¢d until backfilling to ¢th

top of the slope was cor ted., In additicen, sezzlement
markers 423-1 and 420-1 we'e read on a weekly basis fzem

.-
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January, 1980, onward. Plots of settlement versus time
for the markers are shown on Figures 16-4A and 16-4B.

The maximum reccrded settlement was on the order of 0,2
inch, which is reasonable considering the current lcading
and the limits of the survey accuracy.

In summary, both field test data and visual cbservations
indicate that the Unit 1 Electrical Tunnel foundation was
not affected by ercsicn adjacent to the fcoundation. The
ercsion was outside the limits of the existing foundation
and was successfully repaired to conform to the
specifications.

Electrical Tunnel Unit 2

The effect of the four ercsicn areas along the Unit
Electrical Tunnel west wall (Figure 1) on the tunnel
foundation was evaluated in Reference 1., The ercsion was
limited to the tunnel fcundaticn mudslab except in cone
instance (that which occurred in September, 1979) where
it extended about a fcot below the foundation itself, The
ercsion was subsequeﬂtly repaired in accordance with e
specified repair procecdures.,

The additional ercsicn that occurred alcng the west wall
in March,- 13880, was evaluated and repaired as described
in Reference 3,

The ercosion along the east wall which cccurred in July,
1980, was evaluated and repaired in accordance with
approved r.oocedures,

A plect of settlement versus time for the Unit 2 Electrical
unnel foundation is shown on Figure 16-3, Small

settlements, cn the order of 0,2 inch, were recorded,

which are reascnable considering the current lcading

concdition and the limits ¢f the survey accuracy.

It was concluded that the erosion had not affected the
permanent foundaticn,

Containment Unit 2 - Partial Tendon Gallery

here were two specific areas cf ercsion in the Containment
guz. 2 area, Area 14 was at least 50-feet away £rem th
west end of the partially built Tendon Gallery wall
(Figure 1). This area was repaired as described in
Section I1I.C.4.

Area 17 pertained to the area surroundirg the completed
secment ¢f the Tendon Gallery wall fcunda:;cn. Extensive
testing was performed in the area adjacent to the Tenden
Gallery foundaticon. The test data cbtaineé shcwed that

0'0



the backfill adjacent to the foundation was dense, Visual
inspection revealed that scme ercsion had occurred at the
edge of the mudslab along a few sections of the inside
perimeter. A portion 2f the médmat was remcved and by
means of the proving ring penetrometer it was established
that the erosion extended to approximately l8-inches from
the edge of the foundation. It was concluded that this
erosion was caused by run-cff flowing alcng the periphery
of the Tendon Gallery wall and flowing away toward the
Auxiliary Building. The £ill surface and slope against
the mudslab were deveoid of any erosicn channels, nor was
there any evidence of loss of density. It has been
concluded that no piping of fines occurred below the
Tendon Gallery foundation., If piping had occurred, it
would have manifested itself in the form of ercsion adjacent
to the Tendon Gallery fcundation mudslab,

Minor additional erosion occurred below the mudmat due &~
rainfall that occurred immediately after the evaluation
“ests were ccmplete, However, the zone ¢f disturbed
material was at least l-foot away from the Gallery
foundation. The disturbed material was excavated, and the
rea was backfilled following approved repa.ir procedures.

Three settlement markers had been installed to moniter
settlement of the Tenden Gallery foundation. These markers,
designated as Nos. 425, 426 and 427, were-lccated as shown
oen Figure 16, A plot of settlement versus time for the
period January 1, 1980, through July 1, 1980, is shown on
Figure 16-5., The data indicate that a maximum settlement
cf 0,17 inch was recorded, which is considered reasonable
for the current lcading condition and the limits of the
survey accuracy. It was concluded from £field test data and
visual observations that the Unit 2 Containment Tendon
Gallery was not affected by ercsion adjacent to the
foundation.

Auxiliary Building and NSCW Towers

The Auxiliary Building and NSCW Tcowers were founded on the

rl formation., The Auxiliary Building base mat is
approximately 22-feet below the top of the marl, The NSCW
Towers are founded approximately 3-feet below the marl
surface., Therefcre, none of these structures were affected
by the ercsion in the back£fill,



SURFACE WATER CONTROL

Several steps have been taken “c prevent the recurrance of
significant eroslon dus to rainfall, These steps include
-uc*eas-ng the protecticn aca-“ st ex';:: lly gen e:a-ed torm
run=-cff entering the power block excavaticn, preventing =i
"“cc':::ll £low of storm '"“-cf‘ w;::;n the zower slock
excavaticn by use cf -em*c:a cizches and serms, .“c:eas;ng
the use of slcpe protection, ané increasing th capacizty fo
pumping storm run-cfs cv' of the pcwer block excavation, As
backfill orogresses, the pumping scheme and capacities will
e a tered to meet any new recuirements caused by the chancin
configuration of the backfill.

‘I"

A, ternal Run=0£¢f Control

The effective height of the berm surrcundiag the top of
the power Lblock excavatiocn, including the crests c‘ ramp
ent e:iag the excavaticn, has Leen raised approximately
2=1/2 feet, This has effectively precluded the entrance
of externally generated stora run-off ianto the excavaticn,

B. Control of Storm Run=0£%f Within the Pcwer Block Excavaticn

back£ill surfaces are slcped so that run-off flows
away £rem £ill slcpes and away fro uildi to swales
which flow o sumps. Rur-cff ccllected .n the sumps is
punped out of the excavation to existing ai s~u rce pipin
and discharge channels which flow away f:cm the excava 'ion.
An 13-inch berm is provided at the top of the £111l slc;e
south ¢of the Turbine 3;1.-;39 tc prevent

flewing to lower elevaticns,

C. Slcce Protection

Gunite has been applied tc all long-term expcsed slcres
in an extensive program <o preventc ercsicn in the event
£ heavy rainfall, hort-term slcpes are protected with
plastic sheeting,

D Pumping Capacity

Run=cff is remcved from the pcwer blcocck excavation at
three primary locations. Water collected in the Turbine
Bu"*‘ng area is pumped from a sump in the ncrtheast
ceorner of ::e et-a"a ion. Isoclated areas which cannct
drain around the Turbine Building are pumped tc this sump.

Run-cf? c,-;ec~e“ in =he socutheast corner area is ;u:ped
from this area, The remaining areas, which ccostitute a
mascrity of the tctal area, drain to and are pumped frcm
several sumps in the scuthwest area of the ;cwe: Block.

[
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E.

Figure 17, Surface Water Control, shows the location »f the
sumps along with pumping capacity. The pumping system in the
northeast corner is capable of pumping 2000 gem. Five pumping
systems located in the southwest area of the power block have

a total capacity of 6575 gpm. Two systems located in the south-
east area have a total camacity of 2625 gpm. The total ipacity
of all systems is 11,200 gpm. The pump capacities shown con

Fig re 17 are as-built conditions and may be increased.

Calculations were made based on 5-inches of rainfall to determine
the amount of water that would collect in the power block and the
length of time necessary to remove this run-off from the power
block. A l0-year storm with a duration of 12-hours would produce
4.5~inches of rainfall; a 50-year stcrm with a duration of 24-hours
would crovide l0-inches of rainfall. Figure 17 shows the amount of
rainfall and the length of time needed to remove the run-off from
each area. These figures are based on having approximately 4300
gem of groundwater entering the powar block and show that the
existing system can adequately handle both the 10-year, 12-hour
storm and the 30-year, 24~hour storm. Several areas of the power
block may also be utilized to store rainfall for later remcval.

The northeast sump has a capacity of approximately 450,000 gallons,
the southwest area has a storage capacity of approximately 1.7-
million gallons, and the Auxiliary Building and its sumps may store
200,000 gallons without causing any harm to equipment.

ronstruction Water
The amount and use of constructicn water is controlled. Excess

water is directed to common ccllection points and removed from
the power block excavation by the surface water pumping system.

»16=-:



SUBSTRFACE WATER CONTRCL

Backfill Piezometers
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criteria were tested in accordance with ASTM _-1888
using a 40 o €0 micren fil:e— ~o determine the amount
€ sand particles and a 0.45 micron filter for total
suspended sclids.

The criteria used limited the amcunt of sand particles
in the discharge water t¢ 5 ppm and tctal suspended
sclids to 50 srm. Fregquent wvisual and .abora.--
testing on wellpoint discharce water indicated tha

the criteria for sand particles and total suspesnded
scliis were satisfied.

1. Types

There are basically three types cf dewatering systexms
u"lized to control groundwater in the power block
ercavation. The three tyres are educter well:oxn’
aystems, 2 vacuum wellpoint system, and treanch drain
systems, The eductor (alsc called ejector] sys:ems
were used for dewatering the fol cwiag areas:
(1) the area a-onq the ncrth wal £ the Auxiliary
Building and later extensicn to Cc“- irment Unit 2,
(2) slcpes east of Containment .ﬁ;* 1, and (3) slopes
adjacent to Ccntainment Unit 2, he eductor tyre
system was .“csen for these areas -ecause of it
ability tc pump from depths exceeding that of the
conventicnal vac"un we¢-pc‘n- installatic (18'+).
The educter system utilizes a double manifcld, cne a
supply and the cther a return line, which circulatrs
water through educters which are connected to th
wellpeint. This results in the deve-:cmen- cf a
vacuum at the wellpoin: elevation rather than at the
ground surface, =ductor wellpcints were ;ns.a--ed in
, maximum 1C-inch diameter hcles drilled with rotary

o equipment using Rever%t, Appropriately graded Ifilcer

material was installed.

A vacuum wellpcint syvstem was installed in --e he
Centainment Unit 1 area to lower the grcocuncdwate: In
the backfill, This type of system is applicable where
the depth of water does not exceed 13'+, since it
empleys the use of a conventicnal vacuum 1lpeint
pump wh;bn p:lies she vacuum at the header manifsld
level, Installaticn cof the wellpcints was similar to
that used for :he eductor systems,

Trench drains were installed in the marl in areas where
backfill had nct yvet been placed. Their functicn is
s control fusure groundwater build-up in the backilll

"“C to rainfall. Trench drains were installed scutheast



of the Auxiliary Building and are presently being
planned for installation scuthwest of it. ttempts
to install a trench drain along the toe of the

slope directly east of Contaimment Unit 1 were
abandoned in faver of the eductor wellpoint methcd
due to the difficulty caused by wet conditions aleng
the toe of the slope. A typical detail of the trench
drains used is shown on Figure 18,

Specific Locations

Approximately 30-feet north of the north wall of th
Auxiliary Building an eductor system, consisting of

51 eductor wellpoints on S-foot centers, was installed
to dewater the area for backfill operaticns. This
system was later extended into Centainment Unit 2 by

the addition of 47 eductor wellpoints on 5-foot centers.

:
Along the inside perimeter of Containment Unit 1 a
vacuum wellpoint system, consisting of 52 wellpoints
en S=foot centers, was installed., This system
satisfactorily lcwered the water level to permit
back£fill ¢o proceed in this area.

Along the top of the slope east of Containment Unit 1
and along the top of the slope west of Containment
Unit 2, two additicnal eductor systems were installed,
These systems consisted of 50 educter wellpcints on
S=foot centers on the east side anc 82 educter
wellpoints cn S5-foot centers cn the west side, These
wellpoints satisfactorily dewatered the east and west
slopes to permit backfilling against the slopes.

At the scutheast corner of the Auxiliary Building a
trench drain was installed at the tce of the new
backfill slope. This trench drain will minimize future
seepage from the toe of the slope, so that backfill
cperaticns may continue when needed.

At the scuthwest corner of the Auxiliary Building
another trench drain is planned. The toe c¢f the future
slope will be pl2zed cover the trench. his will permit
backfilling agzinst this slcpe at a later cate.

The locations of the abeve dewatering systems are
shown on Figure 19,

System Perfcrmance
Discharge rates from the various wellpoint installaticnhs,

both eductor and vacuum stypes, were gu: te low, generally
less than 5 gpm from a system, This was due mainly <o



the relatively low permeability of the backfill.
Even though discharge rates were significantly less
than originally anticipated, prolonged pumping
produced noticeable drawdown in the vicinity of the
wellpeints.

Permeability of Backfill - A preliminary estimate of
backfill permeability based cn a consideration of
grain size was about 0.01 £t,/min., Pumping rates
based on this permeability were estimated to rancge
from 36 gpm initially down to 13 gpm after proleonged
pumping (Reference 1). Actual pumping rates of the
various installations were significantly less than
these amounts, apparently due to the backfill having
a lower permeability than estimated, Later field
permeability testing, using falling head tests on
previcusly installed piezometers, indicated typical
backfill permeabilities to range from about 3x10-4 to
7x10=4 £+,/min, The most reascnable exvlanation for
these relatively low permeabilities is the high degree
of compaction of the backfill, notwithstanding that
the backfill is generally gquite clean (less than 10%
passing a #200 sieve),

Drawdewn Influence - Due to the relatively low
permeability of the backfill material, the drawdown
effected by the wellpoint dewatering systems was
restricted to the immediate vicinity of the wellpoints.
Maximum drawdown along a line of wellpoints, based on
cbservations made on wellpoint piezometers, was about
10-feet decreasing rapidly with distance from the
wellpoints, It is doubtful that any drawdown was
exerted beyond about 50-feet away from a line of
wellpecints., Figure 21 illustrates groundwater
elevations, with approximate centours, for 12/27/79,
2/5/80 and 5/5/80.



SUMMARY AND CONCLUSICONS

All erosicn in the power block backfill was satisfactorily
repaired according to procedures su::;::c‘ to the Nuclear
Regulatory Commigsion by Georgia Power Company, wicth ¢h
cx*op.-cn of zi:c: deviaticns that were necessitated Ly
practical considerations.

-
i
-

Sx*e- ive field and ladcratcry tests were pericra to veszil
the extent of disturbed material in the e::ée‘ areas, These

tests were used %o verify the competency of the backsll’
adiacent ts the fcocundations of wvaricus Categery I stiucsures.
The evaluaticn of the effect 0. o« 2sicn on CQategeory I
structure foundaticns was Dased on data develcped Suring
testing, set=l cr° °cadzaqs ané. visual cbservaticns =ade
during the entis ricd ef repuir.

The fia2ld testing and evalsaticns ‘osc:i: in this Repors
provided adecite data which defined the disturbed zones ;:
the Categary I backfill, All eccsicn vas successfully
repaized, This evaluaticn has estadblished that there is 2o
detrimental effect on the existing structures as a result cf
the heavy rainfalls of early Novexler, 1979,

: - - - - -~ ®* %
tter, ;:h e :h:en:s, frcm D, E. Dutten 25 J, P, O'Rellly
. o &
cf the NRC, dated January 8, 1380,
- - - 1T - - 4 -
tter from J, P, O'Reilly of the SRC 20 J, B, MiLler, Jr, ¢
- < ~
GPC, dated February 3, 198Q,
- . | 3 F4 - - - - - - - .
Letter, with attachmens, from D, E. Dutten to J. P. O'Redlly
- ‘ - - - -aaan
cf the NRC, dated April 30, 2380,
ah
» -



APPENDIX

> PIELD TESTING AND SAMPLING PROCEDURES

Procedure for Dvnamic Cone Penetrometer Test

-

n order to perform dynamic con genetrzme:er tests,
the mudslab was first ccre-cut at the test locations,

A hand auger was then used %c auger to a depth of
1=fcot, at which depth the cone penetrcmeter device

was lowered intc the hole, The cone was criven at
least 2-inches into the hole to insure that it was
properly seated. The number cf blows reguired to seat
the ccne was reccrded, After seating, the cone was
driven 2 further l1l-3/4 inches into the hole and th
number 2f blows reccrded as the pene::omcte: resistance
value, Driving was accemplished by means ¢f£ a 1S-pound
steel ring weight droppxrg a height of ZC— rches on an
E-rod slide drive (see attached sketch)., The hole was
then augered dewn %0 depths ot 2, 3 and J-fce: and the
test repeatad at each depth, All tests were run above
the water table £o iasure that the test results were
net inf) ienced by inflow and soil softening inside the
bore he.e,

All dynamic cone per.atrcmeter tests were performed by
GPC Quality Contrcl personnel.

Procedure for Provine Rinc Penetrometer Test

Proving ring penetrcmeter tests were pericrmed at
specified locaticns to determine the depths cof disturbed
zone in the backfill, The tests were ne::crmed at depth
intervals of 6-inches as reguired to reach competent
material. Testing was accomplished by pushing the
penetrometer into the scil perpendicular :o the surface
at a uniform rate until the tcp of the pene ome:er cone
was reached. At this pcint the proving -..g dial was
read, If the reading indicated a disturbed zcne, the
testing was continu to greater depths., This was done
Sy shovelling away the d‘s:u:bed material and testing at
apc'cx mately S-inch depth intervals until competent
material was reached., At this pcint the penetrcmeter
was moved to ancther specified test lccatien,

1l proving ring penetrcmeter tests were zerxfcrmed Ly
GPC Qualicty Centrecl personnel,



LASORATORY TESTING PROCEDURES

The Modified Proctor Compaction Test was the only type of
laboratery compacticon test performed during the periocd of
backfill ercsicn repairs, This test was performed by GPC
Quality Centrol perscnnel in the field scils laboratory.
Moisture content determ’ ~ations, as part of the Modified
Proctor Compaction Ters were made in accordance with ASTM
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TABLE 1

STANDARD PENETRATION TEST, DYNAMIC CONE PENETROMETER TEST,

LIBRATION DATA

a) Summary of Dynamic Cone Penetrcmeter Test Data
Depth Test Designatiocn
(ft.) | CP=-1| CP=2 | CP-3 |CP~4 | CP-5 | CP~-6 CP-?j CP-8 | CP-9 | CP-10
1.0 26 26 27 29 25 24 24 33 17 19
1.5 31 1l 34 34 30 38 31 43 29 -
2.0 40 38 40 36 53 42 46 46 48 43
3.0 56 58 62 Sl 7 49 46 57 54 69
3.3 62 54 70 55 60 64 -- -- - -
4.0 62 70 62 55 60 69 47 52 66 76
b) Summary of Standard Penetration Test Data
Depth Test Designation
(£t.) SPT-1| SPT-2 | SPT-3 | SPT=-4| SPT-5| SPT-6
0.5-1 (set) 6 5 5 7 6 7
1.0 24 26 25 26 27 26
2-2.5 (set) 6 1S 14 16 14 1
2.5 59 55 55 57 57 $7
3.5-4 (set) 20 21 21 25 21 22
4.0 86 87 96 34 89 87
J
¢) Correlation Curve Values
Average SPT Average DCP
Depth | Values, Blows/Ft,, | Values, 3lows/1l.75 Inches
(£2,) Np Ne Remarks
1.0 26 25 Values
1.8 38+ 34 Plotted in
2.0 47* 44 Figure 3
3.0 69* 56
3.9 80+ €0
4.0 92 62

*interpclated values



LEGEND :
Yw = Wet Density
_ W = Moisture Content
TABLE 2 Yd = Dry Density y
Yd(max) = Maximum Proctor
Dry Density
SUMMARY OF SAND CONE DENSITY TEST DATA OMC = Optimum Moisture
Content
e o ) Fleld Test Laboratory Test
Test | Elev, | Coordinates |' Yy W Ya |Yqg Umax] OMT Percent
No. | (k)| N | E (pcf) () | (pcf) Ipcf) (8) | Compaction| Remar: s
UNIT 1 CONTATNMENT
1644 ) 141.8 ) 79479 98+74) 120,.7] 11.2}| 108.5 108.9 & 99.6 Test Nos, 1644 through
16451 141.6 | 79+71) 98+60)] 120,3 8.8 110.6 107.0 13.0 103.4 1658, 1722 through 1731,
1646 ¢ 141.4 | 79+69| 98+42| 122,6] 10,1 | 111.4 105,2 13,0 105.9 1734 through 1739, 1744
1647 | 141.6 | 79460 98+26 | 121.1 9.31 110.8 106.7 12.5 103.8 and 1774 werce performed
1648 | 1421 ] 79455 98412 125,21 10,1 | 113.7 108.3 11.2 105.0 adjacent to the Unit 1
1649 | 142.5 | 79466 | 97+96 ] 123.1] 11.8] 110,1 105.7 12.8 104, ¢ Tendon Gallery foundation
1650 142.9 ] 79480 ) 97490} 127.3}| 10,7 ] 114.9 109,2 28 105.2 below the mudslab. Test
1651 ] 142.1 ] 79496 97+81] 126.5)] 13.6}] 111.9 105.6 13.1 106.0 Nos. 1659, 1682 and 1684
1652 142.5 | 80+13| 97482 124,11 16,5 106.5 109.9 11.8 96.9 were performed north of
1653 142, 4 | 80430)] 97490 127.1} 15.1 | 110.4 07.5 14.5 102,7 Reactor Cavity to
1654 | 142.8 | 80+38 | 98405 125.2] 15,2 108.,9 105,33 ¥i.8 103.4 determine extent of
1655 ] 142.4 | 80+50 ) 98+¢18 | 123.7] 15,0 107.6 105.7 13,9 101.8 disturbed zone. Test
1656 | 142.6 | 80450 ] 98+453] 126.6] 13.5] 111.,5 107.0 12.8 104.2 Nos. 1680 and 1683 were
1657 ] 142.7 | 80+¢53 ] 968+35)] 124,.7] 16.0] 107.5 105,0 13.5 102.4 performed south of the
1658 | 142,0 | 80+41 | 98467 126,.5] 16.2| 108,9 108.0 12.8 100.8 Reactor Cavity. Areas
16591 141.8 | 80429 98+80| 114,4) 13,2 101.1 107.3 12.4 94,2 represented by Test Nos.
1680 | 137,10 ] 79481 | 98457 128.3) 14,6} 112,0 106.2 13.8 305.5 1659 and 1683 were
1682 | 138.8 ] 680+¢21 | 98+¢58) 116,.7) 10,81 105.3 106,3 1.5 99.1 excavated down to lean
163 ) 137.5 1 79481 98479 121,017, 1 103.3 108,2 12,0 95.5 concrete fill and then
1684 | 139.4 | 80#23 ] 98437 | 124,01 11.3 )] 111.5 106.5 13,0 104.7 backfilled.
1722 | 141.9 ] 79469 97+88 ) 126,21 12.8 ] 111.9 105.6 13.4 106,0
1723 ] 141.6 | 80+05 ) 97479 123.8( 17.6 | 105.3 103,13 13,5 101,9
1724 ) 142,21 19v66 | 97481 | 120.9] 14,4 | 105,7 106.2 14,1 99.5
1725 | 142,0 | 79+¢48 | 98¢17 | 125.7] 10.3 | 114,0 107.8 23,3 105.8
1726 ) 1421 | 79456 | 98401} 124.9] 11.0}| 112.5 108.6 14,9 103.6
L2270 142,10 | 79444 ] 98435 122,11 10.1 ] 110.9 105.9 11,9 104.7
1728 1 142.0 | 79448 | 98453 ] 122,1 9.01 112,0 104.9 14,1 106.6
1729 ] 141.8 | BO+54 ] 98+44 ) 123,91} 10,4} 112,2 106,0 13,0 105.8
1730 ] 142,0 | 80423 | 97+84 | 125.5| 14,7 | 109.4 107.0 14,1 102,2

...continued. ..




TABLE 2, continued Page 2

Summary of Sand Cone Density Test Data

it SRR PR 1 ~Fleld Test Laboratory Test

Test | Elev, | Coordinates [ Yy | W Ya [Ya (max) OMC Percent
No., | (FL.) ﬂ_Ti::"‘"-E Apcf) | (%) | (pef) (pcf) (¢) |Compaction | Remarks
1731 141.,9 [ 79+470)] 98482 | 123.6 | 10,9 111,5 106.8 13.8 104.4
1734 141.7 | 80438 97+¢94 | 122,9] 17.0] 105,0 103.1 14.5 101.8
1735)] 142.0 | 80+50] 98+08 | 126,7 | 11.8)] 113.3 108.8 10.8 104.1
lliﬁ 141.9 | 80455 98+26 | 124,1)] 10,0} 112.8 106,4 14,2 106,0
173 141.8 | BO+49 | 98462 | 126,21 14,.2] 110,5 106.5 12.4 103.8
l))ﬁ 141.9 | 80+38) 98477 J 126,77 | 13,7 111.4 106.5 13,0 104.6
1739 141.7 | 80+22] 98+87 | 125,8] 12,6 111,7 106,2 14.3 105,2
1744 142.3 | 79499 97479 | 120,04 17,1} 102.,5 103.8 12,5 ‘8.7
1774 141,2 | 79454 98+68 | 120.3 9.8 109.6 104.9 14.0 104.5

UNTT 2 CONTATNMENT

2005] 141.4 | BO+47) 94469 | 125,51 17.2] 107,1 103.9 15.0 163,13 Test Nos, 2095 through
2096 ) 142.1 | 80¢51) 94¢77 127,71 16,6} 110,0 104.5 12.0 105,3 2098, 2101 througih 2110,
20071 142,01 | 80+55] 94485 | 125,9] 18,3 106.4 102,5% 10,5 103.8 and 2112 were performed
2098 ) 142.5 | 80+05] 95451 1 120,21} 11.4) 107.9 104,14 13.5 103,313 adjacent to the Unit 2
2101 142,01 | 80455 94495 | 126,u ) .7 ") 108.6 103,5 11.5 104,9 Tendon Gallery foundation
2102] 142.2 | 80+56] 95404 | 127.3] 14.5) "'.,2 3¢ .8 12,0 107.4 below the mudslab, Test
21051 142.3 | 80452)] 95413 | 124.3 | 13.7] 109, 104,33 2.0 104.8 2074 was performed north
2106 142.4 {80449 95¢21 122.81 14.5]) 107,2 104.5 12.3 102.6 of the Reactor Cavity to
21071 142.3 180445 95429 122,11} 13,21 107.9 85,2 1d.3 102.6 verify existing fill
21081 142,38 180+38) 95+36 | 124, 13.2] 109.8 5. 3 Al 2 103,13 compaction,

21090 141,08 | 80+31 ) 95442 124,10 ) 12,5] 110.3 108,0 10,1 102.1

2010 141.8 | 80¢23)] 95446 | 127.9)] 12.9] 113.3 110,1 2.5 102.9

2012) 142.3 | 80+14] 95450 | 128,51 14.3] 112.4 108, 3 10,3 103,60

2074] 137.9 | 80402] 95430 J135.3}] 11.5] 121.3 106.9 122 3 & P

NORTH OF CONTROL BUTLDING SHAFTS UNITS 1 AND &

1542 151,77 | 82¢27] 96438 | 129,01 16,2 111,0 107.8 3.5 1030 Area represented by Test
1543 151.5 [ 82425] 96459 | 125,0) 17,9] 106.0 | 104,7 14,5 101,2 Nos, 1544, 1545 and 1546
1544 152.2 | 82407 96424 | 124,41} 13,7)] 109.4 212.2 10,5 97.5 was excavated down to
1545 )] 152.,2 |81+88] 96+24 | 127.0| 17.6] 108,0 112.2 10,5 96,3 competent material and

NSRS, I, US—— - _— N—

.. CcOntinued, ..




TABLE 2,

continued

Summary of Sand Cone Density Test bData

Page 3

Fleld Test Laboratory Test
Test| Elev. | Coordinates Yw W da |Ya (max) oMC Percent
No. (Ft.) N E (pcf) (%) | (pcf) (pcf) (%) Compaction | Remarks
1546 151.8 ] B1+68] 96424 | 123,4| 19,3 103.4 104,7 14,5 98,8 retested as designated by
1547] 151.0 | 82407} 96+24 | 132,6| 12,4 118.0 113,0 13,5 104.4 Test Nos. 1547, 1548 and
1548| 151.4 | 81+88| 96+24 | 128,8| 20,0 107.3 108.8 10.5 98.6 1549 respectively.
1549 151.2 | 81+68| 96424 | 127,.5] 17.6] 108,.4 108.8 10.5 99.6
15721 156.3 | 82423 96+80 | 118,0| 16,0]| 108,9 107.0 14,0 101,.8
1560] 152.9 ) 81465 96496 | 1i4,8| 11.5] 103.0 96,1 2.5 106,2
1561 153.1 ] 82+01] 96496 | 122,7| 15.7| 106,11 96.1 13,0 110,4
WEST OF UNIT 2 ELECTRICAL TUNNEL
16051 153,01 80499) 95497 1123,4) 11.9] 110.3 104.3 11,0 105.,8
16061 153.1 ) 81422 96407 116,41 11,5 104,4 103,7 3 2.5 100,7
16171 147.6 ) 80+43| 95470 | 119.9 9.2] 109.8 105,8 13,0 103.8
1618 147.7 ] 80+18| 95+74 | 121,6} 10,8 109.7 105.8 13.0 103,7
1668 154.7 | 81+66) 95483 | 121,8} 11,9} 108,8 106,3 12,8 102,4
1669) 154.6 | 81460] 96422 |121.2} 15.3] 105.1 104,7 13,6 100.,4
1699] 146.3 | 80412 95+86 |121.4] 10.0] 110.4 104,6 13.9 105,5
EAST OF UNIT 1 ELECTRICAL TUNNEL
1997) 152.1 | 80+22) 97+26 {117.8 8,1 109,0 107,5 14,4 101.4 Test Nos, 2018, 2019, 2020
19981 152.3] 80+52] 97425 | 116.4 9.4] 106.4 106,2 13,0 100,2 and 1986 were run adjacent
1999 152.4 | 80+82] 97425 | 117.7 8.7] 108,3 106,9 13.0 101.3 to mudslab to determine if
2000 152,10 81412] 97425 | 124.3] 15.7}| 107,.4 98.1 13.0 109.5 a zone of low compaction
2001) 152,55 81+42] 97427 | 123.8] 15.2]| 107.5 106.3 15,1 101.1 existe at the dynamic
2018 149.8 | 80492} 97427 | 123,5] 11.4| 110,9 105,8 14,4 104.8 cone pc .etromete cest
20191 149.6 | 80+498) 97427 | 111.5 8.6] 102.7 100.5 17.6 102,.2 locations. All other
2020 149.6 | 80+95] 97+27 | 110.6 #.4) 102,06 99,2 2T+ 102,.8 tests were performed
2021 152.3] 80+35] 97+27 | 119.5 8.4] 110,2 106.2 12,7 103.8 adjacent to the mudslab
19861 150.0 | 80+¢83] 97+¢26 |} 103.7 9:9 94 .4 98.3 17.0 96.0 and in the area bctween
1797] 146.3 | 80+57] 97437 | 128.9] 16.2]| 110.9 106,0 11,2 104.6 the east wal)l of (he Unit
1824 146.6| 80+77] 97+¢36 | 123.2] 13.0| 109,0 107.7 13.5 101,2 1 Electrical Tunnel and
1836] 148.4 | s8o+s0| 97476 | 126.8] 14,2] 111.0 1066,6 13.1 104.1 West of Lanit 1 Tendon
1822] 146.6 ] 80+89] 97+36 | 122.9} 11.3}| 110,.4 104,6 14,4 105.5 Gallery,
18411 145.8 ) 80+¢92{ 97¢53 | 127.8}] 14.6] 111.5 106,9 11.5 104.3




TASLE 3

SUMMARY OF DYNAMIC CONE PENETROMETER TEST DATA
ADJACENT TO UNIT 1 ELECTRICAL TUNNEL EAST WALL

Test Depth | Blows to Seat | Blows to Drive
Designation | (Feet) 2 Inches 1-3/4 Inches Remarks
1-A 1.9 -- 36 Test performed con
2.0 - 40 2/12/80. Blows
3.0 - 52 to seat nct
4.0 - 95 reccrded.
2=-A 1.0 - 25 Test performed on
2.0 - 32 2/12/80. Blows
3.0 - 59 to seat not
4.0 - 56 recorded.
3-A 1.0 - 13 Test performed on
2.0 - 15 2/12/80. Blcws
3.0 - 19 to seat not
4.0 - 10 recorded.
3=-3 1.0 16 32 Leccated approxi-
2.0 1 47 mately 5 feet
3.0 7 49 north of DCP EHole
4,C 10 35 No. 3-A. Test
performed cn
5/12/80.
3=-C 1.0 12 Test performed con
2.0 15 27 5/12/80., Located
3.0 15 23 appreoxirately 3
4.0 7 11 feet south of DC?
4.4 S 10 Hole No., 3-A.
4=-3 3.0 - 31 Test perfcrmed on
2.0 -- 32 2/13/80. Blows
3.0 - 45 to seat not
4.0 - 58 reccrded.
5-A 1,0 - 14 Test perfcrmed on
2.0 - 18 2/13/80., Blows
3.0 - 7 to seat not
4.0 - 24 recorded.
5«3 2N i3 19 Test performed cn
2.0 21 i 34 | $/13/80. Located |
3,0 21 g 43 ‘app:cxi.a: ly 3
4.0 14 ) 37 | feet north ¢f DCP
| 4.6 12 | 37 ;':Ic‘.e No. S-A.




TABLEA3, continued

Summary of Dynamic Cone Penetrometer Test Data
Adjacent to Unit 1 Electrical Tunnel East Wall

Test Depth | Blows to Seat | Blows to Drive
Designaticn | (Feet) 2 Inches 1-3/4 Inches Remarks

5=C 1.0 14 19 Test perfcrmed con
2,0 16 32 5/13/80., Located
3.0 16 22 approximately 3
4,0 18 44 feet south of DCP
4.6 8 31 Hole No. S=A.

6=3 3.C - 32 Test performed on
2.0 - 36 2/13/80, Blows
3.0 - 40 to seat not
4.0 -— 62 recorded.

7-A 1.0 - 13 Test performed on
2.0 - 28 2/13/80, Blows
3.0 - -3 1 to seat not

recorded.
NOTE: See discussion in Section III.C,2 feor

evaluation and details of repair work
dene at lccaticns where low penetraticn
resistance was recorded.



TABLE 4

SCMMARY OF DYNAMIC CONE PENETRCMETER
TEST DATA FOR UNIT 1 TENDCN GALLERY

-

Test Depth | Blows to Seat‘ Blows to :riveI
Cesignaticn | (Feet) 2 Inches 1-3/4 Inches | Raumarks
1 | 1.0 15 34
2.0 30 56
3.0 28 55
2 1.0 14 27
2.0 28 34
3.0 26 60
3 1.0 15 24
2.0 22 34
3.0 20 43
4 1.0 14 27
2.0 18 41
3.0 22 45
S 1.0 2l 58
2.0 4l 66
3.0 37 70
6 1.0 24 4l
| 2.0 21 §2
; 3.0 39 sl
7 1.0 20 36
2.0 29 52
3.0 18 48
| 8 1.5 37 31
a5 34 56
| L 3.0 19 30
9 1.5 29 60
2.0 -- - | shelby tube
i 3.0 26 49 sample attempted
|
| 10 1.5 22 54
| 2.0 - - Shelby tub
! 3.0 28 45 sample attempted
! l
] -l ;.s 19 40 |
1 2.0 - - | Shelby =ube
| 2.5 14 41 | sample attempted
f 3.0 13 40 |

- a-'ef‘
P L



TA3L£'4, continued

Summary of Dynamic
Test Data

for Unit

Cone Penetrometer
1l Tendon Gallery

; Test Depth ‘Blows to Seat | Blows to Drive
I:esign (Feet)l 2 Inches 1-3/4 Inches | Remarks
! 12 1.0 | 3 23
{ 2.0 - - | Shelby tube
| 3.0 17 37 sample attempted
3 4.0 18 52
! 13 kel 18 34
1 2.0 .- - Shelby tube
i 3.0 29 7 sample attempted
14 1.0 1 36
2.0 20 N
3.0 20 33
15 1.0 11 25
2.0 24 40
; 3.0 25 31
16 1.0 10 14
2.0 21 30
! 3.0 23 35
17 1.0 13 22
2.0 25 42
3.0 16 3l

[ R

5% Section 1IX.C.3




TABLE 5

SUMMAAa: OF DYNAMIC CONE PENfTROMETER
TEST DATA FOR UNIT 2 TENDON GALLERY

Test Depth | Blows to Seat | Blows to Drive
Designation | (Feet) 2 Inches 1=-3/4 Inches Remarks
1 1.0 19 39
2.0 28 58
3.0 33 85
2 1.0 22 30
2.0 35 50
3.0 30 73
3 1.0 11 15
2.0 29 45
3.0 25 89
B 1.0 13 19
2.0 29 44
3.0 33 83
5 1.0 16 24 L

2.0 26 54
3.0 45 97
6 1.0 17 30
2.0 27 68
3.0 43 107
7 1.0 12 23
2.0 27 60
3.0 40 104
8 1.0 11 18
{ 2,0 7 71
3.0 40 90
9 1.0 17 27
2.0 28 47
3.0 46 39
10 1.0 15 34
2.0 36 72
3.0 34 101

£ 1.0 12 25 :

2.0 44 89 ;

3.0 7 10 g

! { J

.sosCONtinue
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Summary ¢f Dynamic Ccocne Penetrcmeter
Test Data for Unit 2 Tenden Gallery

iy

i
Test Depth } 2lows to Seat | Blows to ::zvei
Designation | (Feet) | 2 Inches 1 1-3/4 Inches Remarks

1.0 19
2.0 83
3.0 77

'

.J '—‘
d= r2 )
[S PPV |

[
L]

| 13 1.0 19
| 2.0 39
3.0 47
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