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BL# depth LSX: FMX: Fvp BPM 592‘ ETR
R Ksi kips: - {%)
2 9,06 27:4: 4% ' 79
3 0.00 27.9: 42 78
4 0:00 28.5° 42 Raly
5 0:00 27 3 40 a1
6 0:00 40 80
7 000 42 82
‘8 000 40 80
"8 .00 41 78
A0 0.00 42 78
11 0:00" 47, Y
iz 0.00 42 81
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.22 a0 A1 . g 84
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SPT Enérgi. Megs irenizy

0L f’wiea . Julyla 2008
MACTEC P : 1

Caleulations for EFV

"’lhc wc:rlf was dana in m.ncra} acear d‘mcc. wx;h ASTM D 46‘4‘3-(}5. The qtram and: accclcrauon

‘Whete: EFV Transferred cnergy (EFV f*quatmn 3, or Energy of FV
F(ty= Calculated force at times,
V() =Caleulated elocity at time ¢

The EFV method of energy caleulition isfecommended in"ASTM Standard D4633:05. The EFV
equatmn, itegrated over the completd w __\'e cyent; mcamrea the _toml Energy ‘content: of theevent
using both-force and velo ; i imah i:siow armlyzcd
are tabiilated ity the attache
charts,

(;g;;;umts‘nhs‘-iforifzfi?k-

"‘th(, avs.rdg.‘
iothcr Teseard]

;Zrepnned in chc _'tcrature

“Discussion

;.data (winch*x\ rdm ely. éomman} and as @uch _'
fhedata yeduction.:
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ratios{ TR} of §7% 10 93% of the theoretical energy (350 fost-pounds) of the SPT™
hammer.

¢ transferred energy foreach

o :
¢ total number of hammer blows
He-SPT system: {for all-the depth;
rage ETR. ofSE 9%
- Attachmients;.
_‘.Pagcsz-_% = .1 3_PD,1PL.OI O,utp_s_;tf 6 P_ag.es
TOSHIBA CORPORATION 397/763 , | DCN: FLR-317

Nuclear Energy Systems & Services Division



UOISIAL $32IAI0G 29 SWIISAS AFsoug tesjonyN

SUMMAR& OF SPT ENE
South Texas PlO}LLl ) P)(‘()L Sl(b Umts 3 and 4
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Encrgy (Average EFV)j
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leastired -Energy. -

‘byithc PDA (see attached PDA data).
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wcrk en sxte

,_:Spjecxal Instmctmns ( notf: attaohmen‘ts where neuessary) Ccnﬁmz mth Sm Supervzsor that approval of

.are: an&ntered that affect: measuremenz:s, notify Shaun Lehman and Rob Smﬁh nnmedxateiv

. Reg’ ort Format: S”tsnda‘rd T eport: o accordame wfc};z &STM D 463 3-05 requirements.

A.P 25 1 QAP fc)r Reportmg

Hold Polnts o1 Witness Points: None

Records: All records'g g_,m@m‘teci shall be considered QA Remrds
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iject}’rmmpalEnc;ineer-:: - L _-Dater
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MACTE(,. &ngmeermg‘ and. Gonsutting,: frig,
Case Mathod Results

‘STP F(}L Brmnq Té 5 2@3 5 - "f’ﬁ‘ Swnpie
AR ) 14,9.,m"2 ) '4 . ' (BE 0.8452 K 7;
LE: 28900% - : ‘ . CEMI 30,0000k
WS+ 6 807 0'0s. e T S Y
C8X: 'Max Measured:Compr, Stress® S §SPM Biows per Mmu«e
TEX: Tefision Stress Maximum EF2.

FMX: MatimumFor
VMG Maximun Vél
VB Fomay’"sieczty prcpomonaisiy .

BL# depth 03X ISK: FREX.

kit Ksi ks Kips.

: O 00 j26 7 58 - 40
0.00 275 74 41
000 ;27;.-_5 -
000 285
$.00 278

BPM: EFZ:‘ i ETR'

ket %)
£.333 i
0337 90
9330 o1
G338 91
0337 )
0:339 g1

0 .3

7

7

_ 7
0:00 280 6
000 28.4 &
0.0 27.4 g
0.00 274 8
0.00 C 281 6
2 0.00 268 B
i3 - D00 975 8
0.00° 26.9 5
808 26.3 8
0,00 274, 5
000 267" 6
0.00 275, &
5
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28 273
G.00. 28.3;
27 000, 274,
D.00
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0.0
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.
ek

45 144 1.02 500
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Tnme Summary
Drwe 234 seconds ‘ ) 4:40:25 PM - 4:40:59 PM (6/11/2008) BN2-37
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MACTEC Engmcwmg and- C‘c»nsuiimq, ¢, . ) Paga Aof 1
Case Mathod Results ’ P[}IPLOT Ver 20081 - Printed: 25.Jun-2008
STPCOL - Bonng T4—,, 268.50 270 Sampla: ) Hammer ED MEGQ (MAGTE” R‘alesqh CRAEBL C}:
- QP 8EK e . » ;e;.at date; 1i-dum -2008°
AR: 148int2. ' T o ' 5P, 0,492 G
LE: 27400 EM F0,0000:ksi
WESBB0T.8 s . o e WG 070
€8X Max Measurad.Compr. Stres':, : ' -BEM: Blowsper Mindle
TSX Tension StressMaximum . ‘ ' , : ©EFZ. Energy bf B2
EMXC: Maximurn Fores: B . ' . ETR: Energy Transfer Ratio
VX Maximum: Velodity. ' CEMX: Max Transidérrad Enargy:
Al Forcei\/eiomy proportionality . e s N i
BLE dapth o> SRR £ S EMX VX FyP 5PM EF2, ETR
kst ksl Kips: ¥is il o ket (%}
2 o t}f} 278 o .41 142 BRI 1.9 0.315 92
3 0.00 28:0 7.8 42 142 102 52.4 0.353; ‘9%
4 a0 283 2 47 148 105 BEA 0.354 g2
5 008 28.3 &4 a3 14.4 13 2.8 a317 - 83
& o:00 288 8.2 43" 14,7 110 - 524 D34 - 9% 0394
¥ 0.00 273 82 41 4.4 140 518 2218 92 5. 323::
8 0:00 28:3 8.2 a2 143, LR ST 535 3,318 89
g 0.00 278 75 41 14 10 528 0:314 94
10 8,00 26.9 81 43 A48 EREE 524 0,318 53
1% 0.00 277 80 41 141 44D E2Z . DAM3 2]
12 0,00 273 18 42 34,8 103 52.2 i34y o1
13 .00 292. 1.8 44 442 145, 523 - D32 283
14 0.00 284 78 42 144" B 524 - - 0.381 2R
15 000 280 7.4 42 RLE: 1.67 824 0350 1 320
18 o0 283 7.4 42 48, 108 817 D.ata az G322
17 0.00 288" 7.0 43 14.4 1.13 52.4 L 0320 ... 83 o BI32E
Avbrages 8.3 77 42, 144 108 49% 0330 g2 0.321
' “Totah rumber of Hows anaiy?ad 16 o B ’ '
“Tirne- Surinary :
Dfive 17 seconds. 8:24107 PWI~ 6124344 PM (6/11/2008) BN 2+ 12

'TOSHIBA CORPORATION - - -405/763 "~ DCN: FLR-317 & -

Nuclear Energy Systems & Services Division
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MACTEC Engineering and Colisulting; the. - Case Method Results

STP.COL SITE - Boring T4+5; 278.5' - 280 Sample

6

o

“Test date: 12<Jun-2008
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Ty

s
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0.

-0.000-
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M A(J 103 Engmeemg aw Cnn@ummg‘ nc:
Ca 56 Me&hc«d Re&utt‘

400 EM, 30, Q‘{}*‘O sl
Ws 16,807,945 i e T I X
CS¥: Max Measured Compr. Strégs: - o v BiowsperMinu«e

¢ TensionStress Maximum 2:- Energy-of F42
simum Force - i Enetgy Transfar Ratic
\fMX Maximum Velocity
BVE FcrceNeéoc:aty prapnmornaiety

BLE Gﬁpth foi1d TSX CEMX.
ks kst Kips |
0. 00 277 B2 241
00 285 BE 42
0.00 276 7B

86 8303
87 D308
0.00 27.9
000 . 282

7:8
7.5
2 70 1 86
.06 280 . 7B C42:
6.6
7.3

87
68

000 . 270
0.00 27 13
210 000" - 274 8.7, 41
11 0.00 284 66 - 42
13 0.00 279 7. 42
13 0.00 280 7z 42’
14 Y T & S 7.3 41
15 0.00 27.0 B4 40
16 000" 27:3 B:5. 41
17 0.00° 23 158 41
18. 200 27. s,; 61 41,
19 00" :
20
21
.22
23
24
25
28
27
28
28
30

& 0N O WA

01330 8
- 0349 . 88
R I -
/0351 g

, Totsi rumber of btowsdnaivzed 29
Time Summary : T
Orive. *32 seoondd ' J004:30°AM -10:05:02 AM (6/12/2008) BN2-30

Nuclear Energy Systems & Services Division

TOSHIBA CORPORATION | 407/763 | . DCN: FLR-317

Hammer m w&w (MM,TE*“ RALmMESSLL'S’f
i ) Test date 12~Jun-?ﬁ08;

X WMax Transiered Enﬂrgyff
ERTTTEMK
(%) o kX
-85 B 293

‘86 0,300

RS-5130404



e engineerimg;mnd?:comimcﬁng.c better tomorrow

Subject:

m.eanura".aem_s

SPT Energy Field Measurements

‘.,wnc“'{*le dmﬂmg taols consisted of MW I-siz ,Hinwmds;.ax'xc'}?a=
. Mud‘mtm dn_iizs\f"tec“ ';. € used 1o 8 _ -»r{?qri;r}gs;

uimﬁui 'ﬁtr’im gagu_' a8 m%ned 'az the zop of ths .
] i’z*’ imeﬂed yod acczieromet“% that
16 Qutsids 2 rod: ' rod:insert B ds{ses:e‘&ci'tioﬁai-area-ot;

Calibration Records

‘The calibration reciirds for all:

bove are filed i DCNFLR-079.

18 Pages Totat

UM TEC En"meerw and- Cansuihn' i, Inc.

" RS-5130404

TOSRIBA'CbRPORATION
Nuclear Energy Systems & Services Division




RS-5130404

_ SPTE : = STPCOLFroject o ' Jily 14, 2008
‘:WAC,fEC:PIU]ed:!\O GF34-08-4660 :

t‘:é-}cﬁiat'iéns}féf‘EF&’-’*

?(,hdm

‘Calculations for ETR

:Ih(, rativ:of. th"-‘*m;c 1 1re ( :_ oy (EF 0 the:tl 1cal pr 1 encrgy of the SPT:
system (140 Ihweight with ihe spec1£ d ”4{3 inch iall} is'the ETR, The ETR vamcs (as.percent of
‘the. tbwretwai vilde)are. shows in Table i

‘Comparison of ETR to Typical Energy Transfer Ratio Range-

showii in Table 1 are gcncmiiv W;thm the: rang,c of typzcat valucs for automanc hammm ax
frepom{i in the Herature: -

Discussion:

Based on the: field testing : requi‘v; obqervatlons from, the, SPT energy measurements: arg’
summarized below:

. ‘thx daty rcdmimﬂ

- TOSHIBA CORPORATION | ' 409/763 ‘ ' DCN: FLR-317

Nuclear Energy Systems & Services Division
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Iuh 4 20{)3
Pagr« '

iiiidxi'zdu‘ pth mtarva{ i g .method ram:ed from 14 foot—pounds to'
327 _qutfpognds “These avuagﬂ energy iransfers’ wm:spand {0 energy transfer
ratios (ETR) of 90% 10.:93% of the theoretical-energy €350 foot-pounds).of the SPT
hsinirier:

o Theaverage at each; éeplh interval was calculated as. the transferred: energy.for each.
aﬁaiynd blow of the- dcpth intervals. divided- by the total number of hammer blows.
‘maiyzcd “The vverall average energy tramfu af thie SPT systein { fm all'the depth-
intervals testedy was 3186 foot*pcunds with an average. ETR of 91%

Attachments:

TOSHIBA CORPORATION 410/763 | DCN: FLR-317

Nuclear Energy Systems & Services Division



UOISIAI(] S3DIAISS 29 SWIISAS AGIoug Jeaponn

NOILVYOJYOD VAIHSOL

€LY

Z1E-d14 'NOd

Rig Serial No.

Owner.

S

Rig

BLE 1.

;511 MMARY OF SPT ENER(:YV M AQi IREMENTS (ASTM D%B?-U"'i)
Southi Texas Pm;ut (S! P‘) COL Site= Units 3.and 4
‘s\f'ddswortiz Texas

RJg Operator

Boring No. Tested

MACTEC Project No. 62

34-08-4600

Date Tested

Drill Red Size

© Sample Depth (feet)

ISP Blow Count (blows

per sixinches):

AR

o.of Blows Analyzed.

-Average Measured

2| Energy (averag

EFV),

nergy Transfer Ratio:

E

Miller

f;ﬁ)‘r{u{gg .

Jason Cook

- HW-

610-625

313;

K2

63,5650

324

9 6_‘3‘/%; i

660 -67.5. |

327 b

601275

34

59, ?%‘ e

41,0~ 1425

T 91’1 ,._"_Q "

3186

91.0%

Prepared By

Date; ¢

POr0€16-SY
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MAC TEC Progeet 6234 08 4660

; lssuedTo: T onevcutt | 5 - ()
| Tssued By:___ Robert E: Stnith o Dater June'S.2008
| Valid From: . June5, 2008 _ Te: June35.2009

Applicable Technical ?race&g‘res:of‘?{amgar"oﬁ;e‘r reference:

Work Plan {current revision), ASTM D4633-05,

:“Sp&mfizz Instructions (note attachiments where neaéssary) ‘Perform energy measurements for'each drill
rig onsite coiiectmg spht—spoon samples in agoordance with ASTM D-4633-05. Consult with Site
-Coordinator 3810 schedule for Hgs that may- be pi‘umad for vise that ire aot yetpresent.. Hammeswej gh«s
‘have been checked by site persénnel; andyecords will be aveilable on site; All rigs are using automatic
‘hammer systems: Be sure to:check sach d Il.rig using all hammer/rod combinations that it will be. mg
Dépthis fot tridastirements: shiould be coordinated with the Site Coordinator, but should; begin at'a minimum:
-depth of 10 feet. Collect at'least three energy measurements per drill: i .

Submit-copies. of calibration records for eqmpmeﬁt 10 Quahty Assurance for review pmo; 10 begmnmg
“work on. site. :

:Speclai Instmctmns (note attao?zments Whaxe necessary} Conﬁzm thh Sna Sup;_:wzsor that approvai of”

Spﬂ:c;fic @uahtv Assuram_:_e Pmcedures Apyhcaﬁle. QAE’ 20-1; QAP 2‘;‘1 QAP for Répmmﬁg

Nuclear-Related Defects,:

Energy Reorganization Act ”§}197’4 Currcnt fevisions apply

Hold Points or Witness Points: N_og;e‘;

Recorﬁs Ali recordq 5enerated shail be cons:dereci QA Recards

w Reﬂewe d P d Approved b e is requu'ed fOr xssuame) &?} *’6’_ g}g&
; Project Manager: 1‘/' *I‘/"i A o TR é/é/%
| ProjectPrincipal Bagineer: L/ DMt
Site Manager/Cordinator: . e o Dater oo
| Pages: - PON: FLRA085 |
| Attachments;

TOSHIBA CORPORATION _ 412763 | DCN: FLR-317

Nuclear Energy Systems & Services Division



zam YORKMONT ROAD, SL%WE_'E;:{} n CHARLQTTE MC 25_5208 '
Tetephone: (704} 357:88007 Sausirmiles {?{}4‘1 357-6638

RECORD OF SPT ENERGY ﬁfi EASUREMENT

_ RS-5130404.

“BENERAL INFORMATION

DRILL.RIG 8&?&

broseer

_18oith Texss Pralpot OO Slis.

W7

Locimen:

Mstocioa Cotnty, Texes . beoven,

85

Yesoiest nos

N 5254«03*%}8‘" '

ASERAL N0 el

frarer

WEATRER:

w!ﬁ - e %«“ o ‘ l_ﬁamap*’w&

- ROBE CONBITION: - [NIA

jiNSPECYOR

Mm@m

"I §mz:s$12:“ —

IoriLLNG COMPANY:

fﬂc OF SHEAVES:

ﬁcﬁRiKG DATA

!mmmc NUMBER

:§a&mh.amum.-

O CRIVEN:

e otERATR

SualwER OPERATOR

_J@% i

A

Iora pag SERIAL M

3?22§.

Toesre ron anzas

“&“&: o

Tacom, sgaalingy

STRAP BERIAL NOGS

:”’gi‘- Al &; 4{?93 — R
Mol 15w 1] 2 .

5&%@1.5
EETH

Hant):

wpy
RFALUE
R

e 2 B et

le/ezs | #-67

REMARKS:]

TOSHIBA CORPORATION== e
Nuclear Energy Systems & Services D1v1s1on :
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2801 YORKMONT - ROAD, SUITE ‘?GQ O CHARLOTTE NC.28208:,
Te}ep’nana {704) 357-88091 Facvmﬁe (704} 387~8638 k

B ‘ ”_FGENERAL iﬂFORMATlﬂN o s % - R ﬂRﬁLL RiG DATAA S
IenoasoT 5ot Taxas Projest COL Siie ' fmaxe R

‘mcman _iMatancsda County, Texas - huonee CLEs

bprics m:‘{ T IERaeOBABeD. . Iserainos 35“"& T |
oare e eRem o eawmenes m H' R o T
R T T }ﬁnwmmzmt«é» ~ t»,A - ——
INSFEGTOR: TS B L AT
gm&um camm»{v Lo M'I%M}g y L j e c:s“s:émv:s NI

BOR%NG DATA

Tooniiic HUMBER:
loeen ool Lﬁ’{? '
RIS DRIVER:

G orERaToR:
LoAiER DPERATOR:
teoa pak smm'zlm{ :
bingin, noo;
COEL SERALNDS.. il ¥
fvRam semiaLNos: .

e
HMALUE.
_{Eph

72772 S N T N N N S |

REMARKS! :

TOSHIBA CORPORATION — A b N R = e

Nuclear Energy Systems & Services Division !



OAD SU!TE ﬂ){} a2

(;!" ARLO’TE g C 2_8208

RS-5130404

O .:KSENERAL ENFORMAT!ON

Soith Texas Projsci COL ke

i R

Trocaton:

B &%tégé%és!?é&ﬁh’{ ?ézﬁa&i

ops

{ProsECTHO

16234-03-4860

isEmsL e

1£575 - ,.e@g... T

IHARMER TYPE.

Jwenmers

“‘"; o kg

go?

Clmoezconomon: NG

Terscion

R

IoRLLING COMPANY:

i ;w m SHEAVES:

BORWB DA’TA

Ja:mwt; KUMBER:

EF"'H DRii.L&D ....... -

TIME ORIVEN:

nesopiRarol: b

‘HWMEROPMWR epesten e e st

I?QA PAK: BERIAL Ni‘) :

36£2L o

lﬁ’zﬂ‘%’ﬁ nﬂﬁ &iﬁ:&

RN

ACOEL. SERAL NOS.

Bi-kdde 42- Wx

C leTRadTiaL NOS.

.:mm.z
gEPTH
]

| L - (42 'S"f

REMARKS:

TOSHIBA CORPOR A TION fremrerciics
Nuclear Energy Systems & Serv1ces D1v151on



- MACTEC Engineering and Consuling, In¢..- Case Mettiod Restilts. o
""" ) Tast date: 12-Jun=2808"

¥62:5" Sample®

CSTECOLSITE - Boring U3-3,.61%

BRM Y
Biows per Minutg v ratio
4 0o 165 330 495 660 O 25 50 75 100

NOILYY0dYy 0D VEIHSOL

0 a0 oooEe o s o 4 e Gby a8 sd bl

UOISIAL(] S901AI3S 29 SwWRISAS AS1oug Jea[onN

1NN

F5S
o

= oo gz zE94/0lF @

30

L€-d714 ‘NOd

200 00
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MACTEC Engmééhng ang Consuiting, inc,. : ' - Paget o
Case Mathod Results, - PD?PLOT Vigr: s,QQS 1 Psmi% 28 _08
STE COLSITE - Bormg 113:3 ﬁ?!’i:{éﬁ‘lﬁ“ﬁéfh{)lé. Hammer D) 388 QMLLER-CME 85}
OPLINH ; : o _ . Tost datet 12-Jun-2008.
AR 14952 . SPY 0492 kAY

B 87008 EM:30,000 kst
W8 16.807.9.1s" e

Max:Mea‘zured (‘ompz‘

EF2: Enargy of F

ETR! -Energy Tra

AL ; EMX M "!mnbfwred Energy
i : Blewv har. Mmute o

ds_pih , EFZ ; ETR EMX'
kR (%) ket
(0333, o1 Qa1
0344 92 0325
0337 90: 0317
0,342 Eh) 0314

0341 90 0318 -

‘0342, 90 0338 -

10.348. 90, 0317
"0.345- 9% 0.319
0:350- 80 0316
0.347 g1 0318
-0.345 91. 0.320°
0.349. 91 .32
0.347" 82 030

0.348 91’ 0318
0345 - 90 5314
B 0.351 g2 o
mess SETTTTe T 0

ok msrnber of blows analyzed: 16
Tirie: Slmmary”
Drive- 17 seconds’ 12:16:33PM - 12:16:50'PM (6/12/2008) BN-2- 147
TOSHIBA CORPORATION 4177763 DCN: FLR-317

Nuclear Energy Systems & Services Division
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'MACTEC Engineering @nd Considting, inc. - Case Method Results:

. #40

STP-COL'SITE Boring U3-3: 63 5 - 65" Sample’

6.5

Test date; 12:Juni2008

25" 50.

100

ok
B}

=E94/8¥ o

g

ey

K10
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MACTES Enginvering and umsuitmg !nc

Laze Method Resulls

ETR COLSITE - Bdﬁhg U3-3/63.8 -
OF: INH

85" Sample

. Pme ‘% of 3

AR 149ini2
LES 8900 R
WSI1BB0TOS . .

VX Max!mum \Jeimmy
BPM:. Blows perMintte ...

BLa depth
8000
0.00°
0.00.
0.00°
0.00
0.00°
0.00
0.00 -
0.0
4.0
0.00,
0.00°
£.00
.00

5

340 o i i > B

A D YA

A

087
-0:81
0.87
0. 94
0.96

093

084

0:80

087,
0.85 -
088
097

0.95

083

Average

Time Sumary”
Drive 14 seohts

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

LY

488

(080

Totai nurmber of biows anai*fzed t

141115 BM- 1341:29 PM/(6/12/2008) BN'2 +15:

419/763

DCN: FLR-317

RS-5130404



 MACTEC Engineering and Consulling, Inc. - Case Method Resulls’ _ _ o
DIPLOT Ver. 2008/ - Printed: 29-Juni2008. - - Test date: 12-5un-2008

5TP COL SITE < Boring U3-3; 66"~ 67.5" Sample

: “Nax Measured Gompr, Stress ' Blows perMiniile )
9 10 2 30 40 60 168 "33 485 660 0 25

NOLLV}{Od%OD VHIHSOL

UOISIAL( SODIAIOS 29 SWSISAS A319ug Jea[onN
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12 e S RS ey S — s :‘ i

5 & 2zC94QCHk

-

e e S ) e

45 260 0.0 05 40 1.5, 200 0000 0.087 BA75 0262  0.350

L7 20

POPOCIS-SU



RS-5130404
;MA(‘TEC_Enqmeerlnq anc: Gonsumng inc ‘

PD}PLQT Ver A‘OQS‘! ‘Prirs

Hammnr-_m 356 (MILLER-CME 88}
. v - Tast date: 12:J0n:2008
AR 149 n"2 ) \}P 0.482] kaf13
LE 72004 :

WS ABB07.9. 05 o
TSX: Mar Mensured Compr Strc.ss
FEX:- Tersi g

FMX ]
VhiX:
 BP

me " VMX ‘BPM Fvp

.18 1.02
534 - 085
535 0.85
533 0.84
53.5 0:88
B3E (g2
83.2 . 087
232 0.95

o 3.1 L

42 '-150" 470 Cpeg

“Total number of blows anaiyzeé g

'QQWﬂ@WF9N5

T

Averagd

Time' Summary _ i o
Drive '9'seconds ' 1:67:52 PM - 1:58:01.PM (612/2008) BN 2= 10

TOSHIBA CORPORATION : 421/763 DCN: FLR-317

Nuclear Energy Systems & Services Division
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DIPLOT Ver. 2008:1 - Printed: 28-Jun-2008

6.

gL

£33
&

MACTEC Engineering and Consulting, Inc.~Case Method Results.

STR.COLISITE: - Boring U3-3;126' - 127.5: Sampie:
’ BRI Y ’

6.0 165

Testdale:

POYOELS-SY



MACTEC Enginegring and Consuiimg e
‘Casg Mathod Results:

STR-COL SITE - Bﬁnng 13-3; 128! -.127/5" Samp}e

RS-5130404

Pags tof 1
F’D!PLC}T Ves ’»‘0(}8 1 Pmtpd 2‘3 Jun-EGGS;

OP: N
AR RAYIRZ
LE:  132.00H

WSS16.807.8 s .

GSX _Max Mm ursar.a ampr

F X Manmum H:rce
AMX: Ma)amum Va%octtv
;BPM Btcws peaf. Mmuta

3 E nP"QY Traaner Ratig:
: Max Tr_ans_fp_rre;d Energy’ .

BLE ~gepth
' .
2 000
3 0.60
4 0.00
-8 000
8 0.0
7 .00
8 0.00°
9 0.00°
10 0.00
A 0.00
2 000
3. ga.00:
14 0.00
C 15 0.00
16 0.00
17 .00
1% £.00
19 000,
121 ‘
22
23
24
25:
2%
27
26
3
30
31
32
33
.34

Avcraqe

Tik’i’ae_-Sumhﬁéiy;;
Drive 136 s800NdE!

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

91807 AM - 914843 AM (6/14/2008) BN'2 -84

423/763

DCN: FLR-317
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MATTEC Engineering and Qarzsutimg Ans: : ' Page 1ol
esults PDiPLOT Var. zBQ{i 1 Printen: 29-.}un 2008!

U SITE - Borfg 33 441 - 142.6" Bample. Hammer 1D 356 (MiLLEF

. Case Mathod

CARL 1A48.0nh2
LE:  347.00%
S A 0T BB e et
S5 Max: Meawr "(‘cmp’r Strass ' : . VP

K Tension Stress Maximum ) EF2
X: Madmum Force: COETRL .

iX:- Maimumn eiocxty : EMX: Max Transferad: Enerqy
'%I.Biowspeszuts e e e e B

" deptn’

.00
0.00
- 000

0400
Ni g
{00
0,00
000
0,00
.0.00
0:60
1.00
O OD
.00
0.00
8.00

. 0.00
0.00

EFZ; ETR
Kt (%)
0345 84
n.345 91
0354 .
0.347. 89
0350 .
0, 3501 82
. : 80
91
-‘89;
93
89
81
90
.80

“ ...155‘ 355?0: N

Average‘- 7 7 ;
Tma! numbper ol Blows. araEyZF'cL 34

_Txme Sum*nafy
' 37 seconds 14135140°AM - 11:36117. AM (6/15/2008) BN 235 .

TOSHIBA CORPORATION ‘ 425/763 DCN: FLR-317

Nuclear Energy Systems & Services Division
1
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- engineering and constructing a better tomorrow-
Tuly 14,2008

.Memmaﬂdum w0 e

ailiriih White kaw 7/islog.

Subject:. Report of SPT Energy — Miller CME 750 ATV
Hanimer Serial Na. 87 Automatic ?ﬂammer
EWORR Ii*\]‘si §{UCI TON:No. 18 {FLR-U85)

, : : Lhe. referenced }
.mcmoranaum summar:zes the ﬁend Lestmg acuvztxes and ‘presents thc Tesul ts ‘of the *ncrszw
Tneasurements.

{icgrccs Ya 1T
Tne dnlhng equz

58 mpimg »i’é& Mr. Gie:,n Bilbr ey: Energr 4
depth intervals ehmx n Table: 3

u,specm»eay “The. rex.,ommé:naa,é opmaimn ra ic Qf the hamme is
hammer system, the bamimer lubrication condition and anvil difrien sions could not be obs

e
t,rvi

Calibration Records

The calibration records for all the sbove are iled it DN FL

18 Pages Total

MACTEC nginesring and Cansui?mg, Ine:
TOSHIBACERFORR O3

Nuclear Energy Systems & Services Division

WU TETEY B

DON: FUREST7eccan |
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Jitie: 14 2(}/}8

~ Calenlations for EFV

The work was done:in-general accordance with ASTM D 4633-05: The strainand acceleration
'sxgnal:, were. converted to. force and ve Tocity b) the: PDA, .and:the. data was.inter preted by ihe‘
'P.DA' orduw; to the Caqe Mcthod equanon ?h *mqmmum cncrw mmm tcd to the dn}i rod

! %, th;rcfore thz, rang,
iy 55, Thi

: rupo*’ta,d in the 1 ’Ztammre
Discussion:

Based on the field zcstmg results; ohservations from. the "SPT enervv measurements: are
‘summarized below:

» The duta ‘uhtamgd by the }_‘_‘DA are. cnmx@tem betw»en duai hammu maw:-

the data lLdUC'[IQﬁ

TOSHIBA CORPORATION 427/763 : DCN: FLR-317

Nuclear Energy Systems & Services Division
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,OL y: raject: July 14 2008,
Fage 3

SPT Encrgy Méasiirenicrits :
M4 CTEQ.PII{,{&?{?{:NOE; 6234018451

L3 H‘:L mcmge enexgv {ransfened fmm th(, hammw 1() thc cir'ul.mdcz For c&uh-

?Pz_&gesﬁ Record of SPT L;u,rﬂy Méasureinent — 2 Pages
Pages 8~ 18 PDIPLOT Outpui - 11 Pages

TOSHIBA CORPORATION . | 428/763 DCN: FLR-317

Nuclear Energy Systems & Services Division
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‘ TABLE 1
SUMMARY OF SPT ENERGY MEASUREMENTS (ASTM D4633-05)
‘South. Texas Project (STP)-COL:Site:- Units 3:and 4
Wad&v}flh Texds,
MACTEC Project No. é234 08-4660

UOISIAL] S9DIAIOS 79 SWBISAS ASIaug JeapdnN

_goueey

per six inches)’

Rig Serial No.
Rig.Owner
Rig. Operator
Boring No. Tested.
Dite Fested
Briil Rod Size
Average Measured

Sample Depth (feety
‘Energy Transfer Ratio
4P Average ETR)

SPT Blow Count (blows

24 . . N : - ........ . ; ..
- 4 e g 5 : 3% 34"; g5 i f’“i9”"\9' Y

| | _ | 6112008 | | 330-345 1 1D

o7 : Miller S T & L 3804395 1 814 - 5(}/{} 5‘ R £ 4

(EME750) | Drilling Glen thb;i._._y i4-4 . NW=F .73 1~746 12~ oA N S
, 622008 | 830845 f  S5-R-10 23

2|l No.of Blaws Analyzed |

L9

Co946%
92 (W

89.5%

Avcra eiu Ra : .

?om to lv.o b%{:ws pwdacuﬁ poc)r Guality d T T
E"E’“k’? EMXCF:1000. }bbi’}(jp W’i}t,[’(, E\A‘(

Swve fliger.

L L"a'ﬁ‘l_;l_ 'NOQ

rOVOEIS-SU



_:Wnr:_ _Instructmn Nm ‘18 T

'MA ?Ec ijeci (23_..-..08,:_ 660

RS-5130404

1 'issn-ed’fifﬂ;:;::Sﬁ:gvg'l{iéar; fﬁ.?bn.vﬁc}ggyguﬁ;_.. - _Rev.No._. 0
| IsstedBy: _ RobertB.Smith . ..... .. .. . . Date:__June 5. 2008
| Valiéd From:___June 5, 2008

_To:___ June’s.2009

i : Perform SPT Energy Measurements of dnli "gs;; S

Applicable Technical i‘.‘mﬁeﬁg?e&s of Plank, or other reference;

Work Plari {curent revision), ASTMDAE33-05..

Specific Instructions (note attachments Where iecess
rxg on axte coﬂectmw spht—epoon samples m ancordance thh TIVI D’

sary}): Perform energy measurements for each:drill
4633—05 Consuit w1th Su‘*

?hsmmer systems Be surs 1o békﬁck aach 1 Tig: usmg all hammer/rod combmaucns thact will be usmg,
“Depths for measurements should be coi}rémateé with zhe Site Gc:ordmator, but should begm ‘gt & minimuri
‘depthof'l 0 feet, Collect at least three enerizy measurements per drill ¥ig:

-Submit-copies’ S calibration récords for eqmpment 1o Quaht'v ‘Assurarice for review przor to begmnmg
--wczrk on site.:

' :-Snecm! Imtm»:twns ( note attachments Where necessaw) Coafu‘m mth Sr{e Supenlw that approval of

. QAP for Reporiing.
""Nucl»:.ax%{e.iamc’x E)cfectb or “*@encomphances pez E‘fsde,ral Regujwtxon %06?“&.1 and; Sectmn 206 of the.
Energy Reorgammtmn Act of 1974, Current revisions spply:

Hold Points or Wiméssii?:azixifs: Nong:

Rewrds All :ecords generated shall be con31dered 0A Recards :

| Reviewed and A;}pmvefi b4 (Ixote Ont) one signatyee “'ﬁ@;
1 Project Manager: | A NL VLXK Date ‘g/é/%
: # LAt
“Projest Principal Engineer: (: / Date;”
| Site Manager/Coordinator? . __ Date:.
| Pages: DCN: FLR:085
_Attachmems
TOSHIBA CORPORATION 430/763 DCN: FLR-317

Nuclear Energy Systems & Services Division
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2B0T YORKMONT ROAD, SUITE 100 6 CHARLOTTE; NC 28208
“Tetephone: (7‘04) 357-860{'} Faesimiie (7'04, 357-8638

REC@R@ OF SPT ENERGY MEASUREMENT
S BRILLRIG. DATA:' o u

GENERAL lNFGRMATiGBé T
TSouth Tewas Projsct COL Sis ~ e
instegords Counly, Téxas ‘  —— : pecig
182344580 ' T " &mh - S
ROPE cmm 10N :
lnopsize: ALY
voorskeaves,  NA

J&mi
“’Eﬁ’mﬁﬂ: L

nmwm ccmmw Yy » ) v
' BORmG DATA.

BORING NUMBERS. 1 g e da y ) T
IoeprupriLes: 3N %ygﬁwis» .~3‘mm Wm S
TREE DRIVEN: e B s S . - _ ‘ _
| R s f?,{ﬂng.,f QW 1 : . _— L
N ovinaror ] TR v R e
iﬁ&wwgmmwa;;» o 3622& S T
INETR ROD ARBR: £ 4T w‘z« :
ACCEL SERIAL NOSZ ;dju 1{*{59 @@.ww I D
IoTRA SERAL NOB A~ NN I

REMARKS?

w
3
J

TOSHIBA CORPORATION ‘
Nuclear Energy Systems & Services Division



‘2801 YGF{KMONT ROAD, SUITE 100 T CHARLOTTE, NC 28208
Tel epi’zone (754} 357-8600 7 Facsimiis: {704) A57:8698

RECQRS OF SPT ENERGY MEA%UREMEN?

RS-5130404

GENE.RAL INFORMATION

BR!LL RlG DATA

o

lsoun I%f&s-?mea{ﬁf}&mm b

i;f,,w&;a: e E

Joocarion

" Avatsgteds Coonty, Texes

by

: 7’55 ‘9

?nd;’mcﬁr [

|B254-0804080

CISERIAL N

z:,p Iéé ﬁw&

B GeE SONDITION:

4&‘4&&3&&@?&:‘ >

sl RV

{Rig HrERATARL

Gat ']nwmaa OPERATOR:. D

,N»’A :

Tpoa sax Q-Emh!_ WO

el '

Emwm BOHARES).

: Af‘r:;‘,i. &.RiAL NOS

m«'mm 3 PEL

SSTRARSERIAL KOR

WLQ& :&'f!{?

REMARKS:]

TOSHIBA CGKRQ’R'/}ﬁ'ION

S_?’T:
NNALUE

m’» 5"",-

Nuclear Energy Systems & Services Division

Al bz 3 B0 e

=~DCNTFLR-S 7
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10

2GS

WMy hie

PDIPLOT Var:2008.1 - Printed: 28-Jur-2008

AT oo
sured Compr. Sthess:

20

a0

MACTEC Enginéerifig and Consulting, inc..~ Case Method Results

STP COL < Boring Ud-4; 33 < 34 5. Sample, -

REMAMY :
Bl per Minufe,
330

a8

25

75 100,

:U:‘ :

ooy e 2R 5

WASRRE R [oe

YT -

30 e

16

15

20

G0

05

TG 1.5 2.0 04000

‘0.087:

0.175.

0262 0:350

Testdate: 11-Jun-2008°

VOVOEIS‘S}i



SP 0432, k}ft“

EM: 30,000-ksl

Lo

070

-'C&X
TRX
_EM}( ]
MK Maximim Velooity
BPM: Blows ger Mmute

Forcc.f\!etouty pmpomanahiy
2 Bnefgyof Fog -

.. Energy Transfer Ratis

_Max Transferrad Energy

BLE depth
-
2 COO
3 .00
4 200,
5 £.00
g 00
Ia 0.00:
8 0.00:
g ReReeR
10! 000
1 .00
12: .00
500
14, o008
15 .00,
18 . EIA04)
17 £:00,
18: 0,00
19, ©0.00-
200 000
21 0,00
22 006
23 - 000
24 20
25 0.08
5. 2B X

KR

4359
5335
0348
e 343
i3 348

0.347

9348

81
86
88

48
.85:'
87

BG"
84
-84

a8
88
82

50:

i
%)

0{31’?
0.302
0.302

RN
,ﬂ: .

Averdge'

”5 seconcs

TOSHIBA CORPORATION

Nuclear Energy Systems & Services Division

128

.‘}42.. o

091

Totrai nimier of biows ‘anal yzed 25

434/763

5:54:43 PM - 5:56:08-PM (8/11/2008) BN-2- 28

DCN: FLR-317

RS-5130404



MACTEC Engirieering and Consulting, Inc. -~ Case Methou Results
BFECT Ver, 20081 Prbited: 29-Jun 2008 ad e S LR Seat
STP COL. - Boring: U4-4, 38’ - 39.5" Sample’
BPM {° _
Blows per Minuts:
330

e T - 1V K s
Max Meastired G

0 10:

NOILVIOdd0D VHIHSOL

Tastdate: 17-Juns2008

UOISIAI(] SIDIAIRG 79 SWISAS ATIoug JeapnyN

P R

Y g

B ~E94/gEY

e
R

7

£1€-d714 "NOd

0.350°

POr0E1S-SY



5_‘\AA"'TE‘;" Engineering and. Consulling; inc.
Lase Method Results®

STREOL - Boring m_:
TPISEK

AR 448 m"4 .
LE: 44 Dot
fW:z 16,8079

Hammezr ED 07‘ {MILLER BiLBRE. CMETBC,{
e Testdate) 195un-2008

Sp: | (.482 k.‘ﬂé»

EM: »sO 000 ks
3¢ oo

SX: Max Measured Compr: Stress
o Tension: Stress Maximun,

. :_‘,gMaxamum Force:

- Maximum Velotity

; -:Btnwe sar Minute

" FVPL ForseMNelocity pmpomanaiity
EF2: Energy of FA2

2 Efergy Transfar Ratia:

£ Max Transféred Energy”

000

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

436/763

ETR COEMX

,77
e
64
BS.
54
8%
25
Bg
B2
92
81
80
st
84
88
87
87
‘g4
80
83
92
a3
.85
77
23
79
82
81
B8
B1
88
8%
83
-8‘.
85
BE
B4
87
83
&e
‘88
5% -
85

93
73

DCN: FLR- 317

RS-5130404
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'MAGTEC Enginsering:
‘Cage. Memad Re Gits

F’TF’ PC)L Barmg d_
By des T TEEKTTT TeK X
’ R ksl ksl kips:
67 040 28.9. 8.3 43
68 0.00 284 7.9 A2:
69 000 284 7.8 42!
700 p0o 271 7.6 40,
g poee o 281 7.9 42
72 : 781 72 42
' 273 69 a1,
285. BE 42
aversge. L ar6  As7 o a Tog - =
' ) “Total number of blows! analyzec& 74

T“:me oummafy L :
Drive 1 minuts 17 seconds B:0g:47 PM - 6:11:04:PM (6/11/2008) BN .2- 75

TOSHIBA CORPORATION : ‘ 4371763 DCN: FLR-317

Nuclear Energy Systems & Services Division
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POIPLOT Ver. 2008:1 ~ Printed: 30-Jun-2008

NOLLVIOJ™EOD VHIHSOL

0. 17

B e
Blows par Biule -
34

51

68;

- 25

50

Test dats; 12-3un-2008"

10~

oy
=

g

iy
=

50,5

L1e-d1d INOd
[22]

g

YOrOE1S-SY



PD?PLGT\/e: BOR: Y Y
HEMmer D7 {diLLER-CME 1503

A RS-5130404

| Faga 1ot
: Printed: 305

Teat da*e 12‘Jm")008

1. 49 m"2
- 7800
16807 B.ifs

5,C‘§X Max Measured Cormpr. Stress.
: :Tax “Tersion Stresd Maximum:
:FMX Maxxmum Fmrce

“BPM. Blows per Minite:

EF2 Energyof P2
ETR: ‘Ensrgy Transfer Ratio
EMX:May Transfefred Enargy

ETR BN
%) kit
‘86 0313
.88 £:308
68 "3.309
20 3
-90
g0
2.
88
gz
0
42
g3,
84,
88
83
82
8%
"BR
‘g8
(B8

Time Summary.
Drive: 48 seconds,

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division |

439/763

8.90

55 B
Totai m}mb&r of bEDWS anaiyzeu 48

10:4217 AM - 10:4 3.:.0'65A'M‘ (6/12/2008) BN 249

DCN: FLR-317
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UOISIAL(] SIDIAIS 29 SWIASAG ASIouy JeapnN

neoze zsggg-‘??-@,

PDIPLOT Ver. 2008.1 - Printed: 29-Jun-2008

STP.COL SITE.» Boring U4-4; 83" 845 Sample:

[l Xt (*-* } [

irg, 1n¢. ~ Case Methiod Results-

ETRAG
Enesgy Trs

Test date; 12-Jun:2008

100"

4

POPOEIS-SY



ORI

3 nesring ang Consulfing: mc
Case Mathid Results:

STP COL SITE -, Banng U483 B4

~ RS-5130404

Hamm»r fD Q7. {M;LLEP CME: 450"

, _.Tesi:éat s .»_-.}un-ZOC!Bi

AR T 149D

LE.  89.00%
‘WS 16:807.9 18

C8X Max Measured. Compr ‘Btress.
-T8X: "Tension Stress Maximurs.
"EMX: Maximum Force
Aaxirsiurs Velooity
fBPM ‘Blows. per Minute

V ForceNEloa‘(y propo*ttona‘,xt',
24 »Energy ol F*2

i Enigrgy Transter Ratia.

viax Transfermed Energy

BLE  dephn

g
0:00
0:00
0:00
0.00
0.00
0:00
0,006
.00

o g0 GO I B

40 0.00

12 000"
13 0.00

14" 0.00
15. 0.06-
e 000"
17 0.00
18 0.00:
19" 040
‘20 000
23 £.00:
22 i)
23 G.00:
24 .G;OG'-

R
272
278
266
27.4
28.4
225
28 5
286
20T

273
274
278
278
274
284
27.37

274

a78

7.5

284
274
28,5
28 5:

FMX

R

41
42.
40!
41
42,
41'
42
43
4%
4%
4%
a1
a1
40.
42
at
4t

41

4
42

pe

42
42:

EFZ.

e
0:358
Q. 354
0:345
0357
Qi .355

(%)
05
g3
83
94
a5
94

85

94
84
24
96
a5
a5
85
94
04
85

TOENX

kA

‘ u 330’

5:330

'0:333
£.333

£330

0.330

£.328
8.335
.33

Time Sumimary’

Brive 23 seconds.

TOSHIBA CORPORATION

Nuclear Energy Systems & Services Division

.:41: =

441/763

0.331

DCN: FLR-317



| MACTEC Ergifigering add Cohsulting, Inc. - Case Method Results o -
""" N . Testdate; 12:Jur-2008:

STP.COL'SITE - Boting U4:4; 93 - 64.5' Sample-
SASUad COmpr. Sirsss’ Binws per Ninuta
0 0 2 W 40 op s ®6 4

NOLLV}[Od%OD VHIHSO.L
g
i
s
st
oo
‘-2 -
Ny
R
e
B
5
=
&
-
&
=
5
A
=
- C3
Kiv-%

o 302
Bl

8.0 0 .25

UOISIAL( SID1AIDS 79 SwoIsAS AS1ouq JesppnN

18 e : I

ALEERE S Lgs

28 :

' 10 15 20 Do 05 4.4 1. 28 o600 0087 01475 0262 0:350

=
o
“

AR BER e ¢

POYOE1S-SH
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;MALTE’:C En gmeennq and Cuhsualmq, _i_
;"‘ase Methcd Resui{

2 Enengy ot A2
! nerqy Tianster Ratm

2

i 00 TN Y GMN ON A RN W S LR AD O LD O DO N WO R J"N.G}i&-‘\iil\'im"ﬂ_’
o
[ 9]
o
L* 1]

0.370 & 0320
0871 g3, 0.325
0.370 %@ 0323
6366 an’ o317
0371 95 0324
381 - 91 0317
€.363- 1 0,330
0.361 g2, 0322
80 0313
0384 92 0323
'0:363° 95 0325
0,360~ 82 0321
G.486° 93: 0325
0367 L) 6,323 .
0346 o1 0:320.
0.362: 99 0319
0.368 . 93 0.:324
0.365° 92 0322
0.360 93 0325
0.371 93 0328
0:363: 92 0:921
0.356: 84 0312
0.364 . 43 0.328:
0,380 83 0328
0.365. 91 0.31%
363, g1 032
s S ) R K- AN < LA 1 7.
42 137 55.0 1, 07 0.363" .8y 0322
?otai number af biaws analyzed. 33 .

R T g ol

iy
P}
£,
W
32
[\

Average; 278 1%

Time Surhmary’ ‘
Drive’ 34 secords’ o 415055 AR '3‘1:51:‘-29 AM (B 22008 BN 2 - 34

TOSHIBA CORPORATION o . . 4431763 ' DCN: FLR-317

Nuclear Energy Systems & Services Divi sion
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- engineering and constructing a betfer tomarrow

July 14; 2008

?xi Lmnmndum m M

iRcﬂeued i Kdﬂu}n \‘\'ime Faw s

Subject: ‘i{&pﬁm ai %m Ene"gy quer CME 0‘*ATV:‘*

memor’mdum summarizes f}lc b e:d testmo activities and, presems the rcsuﬁts of zhe ener gv
measurements.

SPT }ﬁ'nergyffi%‘ié}ﬁ? ﬁf‘]&‘i’e&surements;

‘inchea;
e L‘!Std

‘Calibration Records

‘The calibration records for all the above dre filed in DONFLR-079..

14 Fages Total

MACTEC Engineering and Consulting, Ince
TOSBIBA'GORPORATION ¢ 1{
Nuclear Energy Systems & Servicés D|v1s10n

.1,444?_1‘7'33, 5600w fo

DCN: FLR«8téictsc.com
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SPTEncrgy Measi em(' '

' "}_-:%’TP C'()I, Project
MACTEC 1’?‘(3](,_, 60

Poged

Calculations for ERV

The, wirtk was done in general. accordance with- ASTM D-463%-05. The strain and accelerstion.
swnah were: convel‘ied te furcc and vc}ocxty b} the: PD A, "md thc datd was aninrprelu b oy th«*;

S’T;:’in.(i*.{, 21_

&

. PDA u:,ms, the EFV. mc,thod equat;en;as sho\m beiov.

BBV =[F(* V() * dt

afe tabulated in thc attanhcd PDIPLOT tables. 'md are also. shomx wraphxcally in tbe.; .
charts.

fC.omfpa:isonvfo_f:;Eﬁ?‘R'to-’fy;zif:a.l’:'ngergX'Tt&ps.ﬁfr-Réﬁﬁfﬁ%ﬁéé*

jBased i r{:”* ch- report pubi 9313(1 bv rhe Hcmda Deparzmmt of Trampartanon (FDOT}

ithe da{a uduchon

TOSHIBA CORPORATION . 445763 i : DCN: FLR-317

Nuclear Energy Systems & Services Division
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s The average energy trdn\fem.d ﬁ*om ‘the hamier tos _ihe dyilt
individual y : ; 4
ok -z‘_ocat-paunds., :
Tatios (ETR) of 84% 10 6‘3% of the theoremca g-me.rtw ( ’930 foot»pounds) of thc: 'SPTf
Jhammer,

| rods: for eqchﬁ

TOSHIBA CORPORATION ' . 448/763 DCN: FLR-317

Nuclear Energy Systems & Services Division
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UOISIAL( S9DIAIS 29 SWAISAS ATsouy JeajonN

E9L1vY

&aout} lcms Proju,t (S l:_

"{"»’\BI;E'I'

ngawm“{h hxm
MACTEC Pm ect NoO. 6234@8-4060

‘Rig Serial Nao.

Rig Owner

Rig Operator

Boring No. Tested

Date Tested

Drill Rod Bize-

Rick White |

- ‘Sample Depth (feet)

No. of Blows Analyzed

CAverage Measured |

X .{f‘;‘

| Energy Transfer Ratio. ||

(Average ETR)

e 1

Fod

£

‘?;;7

LLE'}:_H:! ‘NOQ

hnuw -ircinz,fur &atm is thc Mt,a»urzd l‘nu;_.,y dmdcd by lhe ‘theoretical S{’} cncrg,y of 35(} fooi-puundq( 40 pound hammm fdilmg 22,5 feet).
“The average ETR values may differ slightly and insignificantly from those in the PDIPLOT tables due to roundoff.

. POr0E16-SY



STP Units 3 & 4 COL Pfsject
MACTEC ‘Qngmef:rmg cmd Cansulnngs Ine.

RS-5130404

T Rev Now 0

Issued Ey _ ‘Rubgrt‘E_. Sm:t}; : Date: June S5, 2008 v
Vahei_._.f?_mm: _ Jnneszoog . Toi_._ June.5.2009

[Task 'i};‘:gmfifg;_'t_ipn:.--Pxfférm‘:SPT Ene;gy._’Measuréménisiof'di'ili?figsf -

éppixcahie 'E mhmw? Pmeeéum@ or Plans, or sther referencer

rig:on sm: coi!m*mv ghzispeon s&mples in accord&nce Wlﬂ’l ASTM {34633“05 C‘omult wsth ‘Sate
.Coorémator asio scha,dule forrigs that may be pianned for use that are not vet pmsent Hammer wezgats
:-have b;,en checiaed by sxte perscnnei and records w:ii be ava;iabie on sﬁe AlI ngs are: usmg autematxc

“Submit copies of calibration records: fo: uqmpment o Quahty ‘Assuranée for feview priorto: bwmnmg
~workon site..

B s, (note ' attachments where. ncce:sary} Confinm with Site Supervisor that approval of
-:eqzzzpmmz cahnmrzora records has been received priorto beginhing ﬁeidf.iesimg If usiexpectad-conditions

are encountered that affect measurements, notify Shaun Lehman and Rob Smith immed 1atei%

._Regaﬁ Karmay Standard reporz it aceordance thh ASTM 1463305 rcqnn ements.

; huciearuRelated 'Dafects or Ncncomphances per Federai Re guiatzon 10(}‘&21" aﬁd Section 206 of the

Emrw Reorganization Avt of 1974, Current revisions apply.

Hold Points or Withess Points: Nore:

Records: ‘Al records générated sha‘.l} beconsidered. QA Records:

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

., gfa&?

: Revxewed and Appmved b (\ote ) one signafy
Project Manager: .1/, /f Y VT X . :
‘ Prorect Principal Enzmeer . J_{ // Date:
| :-Sitf;.~Mana__ggrlewr_dmato;: . Date?
| Pages: DCN: FLR-085
| Attachments:
4481763 DCN: FLR-317
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&ENEHAL 1NFGRMATSON

IPROJECT:

.' 18auin Tonms Hm;“ct COL Si*a

| e

- .:é‘%ﬁu,: L

focamon

wopes

IerasscTno:

Yaenia o

28%&?%%2?? TYRE:

i mm’, o fgm.;w }‘&.?‘f .......... e imrs SARDITON:

Binspecion: ‘

ﬁﬂﬁymm f‘ff
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1.0 INTRODUCTION

This report presents the results of a pressuremeter study, conducted from July 10™ to 16™, 2008,
in two boreholes, T4-3A and T3-5A. The pressuremeter testing (PMT) was conducted by In Situ
Engineering, Snohomish, WA under contract to MACTEC. The drilling and deployment of the:
pressuremeter for the boreholes was accomplished by a MACTEC drill crew using a CME drill
rig and mud rotary techniques. In all, 16 pressuremeter tests were attempted, of which 15
produced PMT data. The borehole name, test depths and preliminary material descriptions are
presented in Table 1.

20 PURPOSE

The purpose of this study was to evaluate in-situ the material properties of the clays and sands
encountered at the assigned depths. The tested clay soils are within the F-Clay Stratum, while the
tested sands are within the H Sand Stratum according to MACTEC.

3.0 = PRESSUREMETER

The pressuremeter used for this study was a prebored monocell pressuremeter. Three electronic

- displacement sensors, spaced 120 degrees apart are located at the center of the pressuremeter.
The flexible membrane is placed over the sensors, clamped at each end. The membrane is
covered by a protective sheet of stainless steel strips. The PMT instrument is pressurized using
compressed nitrogen to deform the adjacent material. The electronic signals from displacement
sensors and the pressure sensor are transmitted by cable to the surface. During the test, the
average expansion versus pressur¢ is displayed on a computer screen. The pressuremeter is
expanded by regulating the flow of compressed nitrogen to the PMT unit.

‘Fig. 1 presents the essential details of the PMT instrument.

. 2
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4 - Sgnal cable
Pressure hose

Coupling to AW rod

Outer metal shield

Outer metal shield
(section cut away)

Amplifier/Multiplexer circuit

Membrane

-Displacement sensor
(three independent sensors
at 120 degrees)

Pressure sensor

- Fig. 1. Schematic details of the pressuremeter instrument.
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A MACTEC drilling crew used a CME track rig for the borings. A 4 inch tri-cone bit was used to
drill the hole just above the test level. A test pocket for the pressuremeter was drilled, five feet
~ long, using a 2-15/16 inch tri-cone bit, below the bottom of the 4 inch hole. After an SPT test
was performed at the bottom of the 2-15/16 inch diameter test pocket. The hole was then drilled
out using a 4 inch bit and advanced just above the next test interval and the process was repeated.

The details of the SPT and initial sample description are given in Table 1. The hole location and
surface are provided by MACTEC.

- If the pilot hole remained open, and was the approprlate size two tests were gcnerally performed
in each of the pilot holes. If both tests yielded similar results, then there is added confidence. that

the data reflects the material properties in that test zone.

Hole T4-3A (STP4) Elevation 31.55 ft, Coordinates:

N363203.59 ft, E2942351.91 ft

Date file name Depth (ft) SPT (1) ‘SPT depth (ft) material
6/13/2008 Stp02 86.5 7-9-14 83.5-85 Clay
6/13/2008 Stp01 88 7-9-14 83.5-85 Clay
6/13/2008 Stp04 93.5 7-9-11 91-92.5 Clay
6/13/2008 Stp03 95 7-9-11 91-92.5 Clay
6/14/2008 Stp06 99 7-10-12 96-97.5 . Clay
6/14/2008 Stp05 100.5 7-10-12 96-97.5 Clay
6/14/2008 Stp08 105.5 | woh/12"-42 103.3-104.8 _Clay
6/14/2008 Stp07 107 | woh/12"-42 . 103.3-104.8 _Clay
6/14/2008 Stp10 . 110.5 8-13-21 108.3-109.8 Sand
6/14/2008 Stp09 112 8-13-21 108.3-109.8 Sand

Hole T3-5A (STP3) Elevation 20.05 ft, Coordinates: N363012.09ft, E2943233.51 ft
- Date file name Depth(ft) SPT (1). SPT depth (ft) Material
6/15/2008 Stp12 90 8-12-14 91-92.5 Clay .
6/15/2008 ‘Stp11 91.5 8-12-14 91-92.5 Clay
6/15/2008 Stp14 96.5 8-9-12 93.5-95. Clay
6/15/2008 Stp13 98 8-9-12 93.5-95 Clay
6/16/2008 - Stp16 102.5 48-47-45 103.5-105 . Sand
6/16/2008 Stp15 | 104 4-5-8 98.5-100 Sand

(1) SPT test performed with an automatic hammer with an average energy transfer ratio equal to
88.9% according to MACTEC

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

Table 1 Pressuremeter Test Locations and Material Description
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5.0 TEST PROCEDURE

The membrane was expanded by controlling the flow of compressed nitrogen into the

pressuremeter, increasing the pressure in small steps until the membrane starts to expand against

the borehole wall. Once the average strain of the wall was greater than about 1.5% the pressure

the pressure is reduced to no more than 40% of the maximum previously applied pressure, then
increased again. ‘

The resulting unload-reload loop can be used to evaluate the elastic behavior of the material. In
materials which behave in a linear manner, the loops will exhibit little hysteretic behavior. That -
is, the linear unloading path will follow the reloading path. The loops will be very tight. This was
the case for the tests presented herein.

The first unload-reload loop -in test Stp06, with 2% radial displacement (from the start of
expansion of the wall at 3%), is a typical example of this behavior (Fig. 2). The pressure is then
advanced in steps until the strain is increased a further 3% before completing a second unload-
reload cycle. If the disturbance is small during the insertion stage, the slope of the loops will tend
to be parallel. In some tests a third was performed.

After the strain approached or exceeds 12%, the pressure is reduced to zero.

Fig. 2. Test Stp06 in T4-3A at 99 ft

5
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6.0 QUALITY OF THE DATA

In general, the goal of the testing is to conduct PMT in pairs as close together as possible. After
the 5 ft long and 3 inch diameter test pocket is drilled, the pressuremeter is lowered down the
hole and a test conducted. If there is only a small amount of slough in the hole, the pressuremeter
is raised approximately 1.5 ft, and a second test is performed. In this manner, two tests are
performed as close together as possible. '

If the results of the two tests are similar, and follow the anticipated form for ideal materials
rather than slough, then there is reason to believe that the results are representative of the
formation. If the two tests are distinctly different, however, then cither one of the tests is
influenced by disturbance, or there is a geological reason for the difference.

Fig. 3. Pair of pressuremeter tests at T4-3A
_(Stp06 at 99 ft and Stp05 at 100.5 ft)

Fig. 3 shows a pair of tests, Stp06 and Stp05, which were performed adjacent to each other. The

results are very similar. Hence, in this situation, the tests probably reflect consistent material

behavior at that level. As a further indication of the quality of each individual test, the slope of

the unload-reload loops should be parallel. In both tests, the slopes are relatively parallel,
- resulting in a shear modulus in the range of 4,500 to 5,000 psi.

During the testing the data was displayed on the computer screen every 5 seconds. This gave a
continuous curve from which the operator used to control the test. In the data acquisition part of
the program the data was saved every 20 seconds. Hence the resulting pressuremeter curves are
6
In Situ Engineering
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straight line segments. This condition was noted during the data analysis on July 15, two days
after the testing was started. Subsequently, tests all the data was captured every 5 seconds see
Fig.4b. '

7.0  TYPES OF PRESSUREMETER TEST RESULTS

At this site there are basically two types of test results. The first type occurs in the clay and the
second occurs in the sand below the clay layers (Fig. 5). For comparative purposes the data for
the test shown in Figures 4a & 4b have been plotted to the same scale. In general, the clay tests
tend, relatively quickly, to reach a maximum pressure; in contrast, the sand tests tend to reach a
maximum pressure much more slowly over the same strain range. Further the slope of the
unload-reload loops in the sand tests are significantly steeper than the clay tests. (The shear
modulus, determined from the clay tests, is in the 5,000 psi range; whereas, the sand tests the
shear moduli are in the 16,000 psi range.) '

Fig. 4a (clay) Fig.4b (sand)
Fig. 4. Test result Stp05 in T4-3A at 100.5 ft and Stp15 in T3-5A at 104 ft

(Note that data from figure 4a was captured every 20 seconds and from figure 4b every 5 seconds)

8.0 STANDARD METHOD OF ANALYSIS OF THE SHEAR MODULUS

If the material surrounding the pressuremeter is assumed. to extend to infinity and assumed to
behave as an idealized linear elastic, homogeneous material, which does not fail under shear or

7 |
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tension, then the displacement on the boundary of the pressuremeter, u, for a glven pressure, P,
is given by:

u,=P(a) (14p) /E : : - 1)

(13 97

where “E” is the Young’s Modulus,, the radius of the pressuremeter cavity, and “u“ the
Poisson’s ratio. As the shear modulus, “G” and the Young’s modulus, “E”, are related by the
following relationship:

E=2(G)(1+y) | o o 2)

Equation 1 reduces to:
U =0.5P(a) / G '3‘)
Hence, the shear modulus G is given by:

G = 0.5 *A Pressure/ A(radial displacement/radius) 4

The modulus for the average slope of the initial part of the pressuremeter curve (A-B in Fig.5)
expressed as a Young’s modulus (assuming a Poisson's ratio of 0.33) is the same as the
“pressuremeter modulus™ defined in the American Society for Testing and Materials (ASTM)
D4719, Section 9.5. However, the modulus determined from the unload-reload loops, which is
often higher than the initial loading modulus, is probably more representative of the modulus for
the in-situ material. This data is summarized in Table 2. :

_ 8
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Fig. 5. Modulus determination for Test Stp16

T4-3A
Initial shear Unload reload shear
modulus modulus

Date file name Depth (ft) (psi) (psi)
6/13/2008 Stp02 86.5 - 1,858 3,805
6/13/2008 Stp01 88 2,625 3,428
6/13/2008 - Stp04 93.5 3,915 6,752
6/13/2008 Stp03 95 2,625 5,961
6/14/2008 Stp06 99 2,757 4471
6/14/2008 - Stp05 100.5 2,266 5,000
6/14/2008 . Stp08 105.5 Hole washed out
6/14/2008 Stp07 107 Hole washed out
6/14/2008 Stp10 110.5 2,266 15,859
6/14/2008 Stp09 112 3,362 18,563

T3-5A
Initial shear Unload reload shear
: modulus modulus

Date file name Depth(ft) {psi) (psi)
6/15/2008 Stp12 90 1,091 4 471
6/15/2008 Stp11 91.5 969 3,805
6/15/2008 Stp14 96.5 748 3,611
6/15/2008 Stp13 98 648 3,093
6/16/2008 Stp16 102.5 2,500 16,538
6/16/2008 Stp15 104 1,954 18,563

Table 2 Shear Modulus from the Pressuremeter Tests
9.0 STRENGTH PROPERTIES FROM LIMIT PRESSURE

From a visual inspection of the typical pressuremeter curve in the sands as shown in Fig. 4a, the
pressure approaches a limit. For Test Stp05 this limit pressure is in the range of 300 psi.
However, to make this limit pressure a quantitative measurement, the limit pressure is defined as
that pressure which occurs when the volume of the pressuremeter has doubled. However, few .

9
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pressuremeter tests ever actually expand this far before reaching the 11m1t of the strain sensing
system. The pressuremeters used in this investigation will only expand to about 20% before the
displacement limit is reached.

If the material being tested is assumed to behave as an elastic cohesive material, then the
equation governing the pressure-displacement curve is given by:

P='PL+(c)log (us/a) . | , g B - 5)

PL Pot o+ (@)log. [G/c] o o 6)

Where: :
Py is the theoretical limit pressure at infinite expansion
¢” is the undrained cohesive strength, .
“Po” is the total in-situ lateral stress, and “G” is the shear modulus.

For typical values of G and c, the ratio of G/c lies between 50 to 100. Hence, the limit pressure is
approximately» 5 times the shear strength (assuming P, is small relative to c) of the soil.

From Equation 5, a plot of pressure P against the log of u,/a will be a straight line, provided the
shear strength remains constant with strain. The slope of this line will provide a measure of the
undrained shear strength, c. The Limit Pressure, as defined by the ASTM code D4719, Section
10.6, is the pressure at which the cavity has doubled in size. This doubling in size occurs when
u,/a is-equal to 41%. (The origin of the strain used in the log/normal plots is the assumed origin
at the in-situ stress state). If any disturbance is present, the above method of determining the
cohesive strength usually provides an overly optimistic value. In Fig. 6, Test Stp05 is plotted in
the above manner. The above method applies to cohesive materials. See Section 9 for an
alternate method that can also provide an indication of shear strength parameters (friction angle)
for frictional materlals :

10
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Fig. 6. Limit Pressure Determination for Test Stp05

Hole T4-3A
Shear strength from
o . Limit Pressure Limit pressure
Date -file name Depth (ft) (psi) (psi)
6/13/2008 Stp02 ' 86.5 . 314 54
6/13/2008 Stp01 88 308 47
6/13/2008 Stp04 93.5 344 44
6/13/2008 Stp03 95 351 52
6/14/2008 Stp06 99 388 " 68
6/14/2008 Stp05 100.5 314 49
6/14/2008 Stp08 105.5 Hole too large -
6/14/2008 Stp07 107 Hole too large -
6/14/2008 Stp10 110.5 >550 N/A
6/14/2008 Stp09 112 500 N/A
Hole T3-5A
Shear strength from
: Limit Pressure Limit pressure
Date file name Depth(ft) (psi) {psi)
6/15/2008 Stp12 90 323 60
6/15/2008 - Stp11 91.5 289 50
6/15/2008 Stp14 96.5 226 38
6/15/2008 Stp13 98 208 25
6/16/2008 Stp16 102.5 953 N/A
. 6/16/2008 Stp15 104 637 N/A |
11
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Table 3 Limit Pressure and Shear strength (log method)

10.0 STRENGTH PROPERTIES FROM MODEL ANALYSIS

The PMT data can some times be used directly to determine the in-situ material properties such
as the cohesive strength and the friction angle. To do so, a material model and failure mechanism
must be assumed. If it is assumed that the material behaves in an ideal manner, in that the
material deforms at constant volume throughout the test, i.e. it does not consolidate or dilate, and
the shear strength remains constant the pressuremeter curve can be interpreted by simple
analytical means. The slope of the plot of pressure against the log of the strain can be used to
give a direct measure of the shear strength, as discussed in Section 8. Unfortunately, real
materials do not quite behave inthis manner, and the shear strength determined by this method -
may not be accurate, particularly in disturbed material, materials which degrade or partial tests in
an enlarged hole. The shear strength determined by this method is not appropriate in frictional
materials. However, this method of analysis often forms a basis of rating all materials.

A more realistic method of determining the shear strength in clays is to compare the field PMT
data with an ideal model pressuremeter curve based on an assumed set of material parameters. If,
for instance, the material is assumed to be cohesive and fails at a constant shear strength and at
" constant volume, then the material parameters required for this model are the shear strength,
lateral stress, and shear modulus. Adjustments can be made to those three parameters until a
mathematical curve can be fitted to the field data. Judgment is required to adjust these three
parameters to determine the best fit to the data, particularly if there is disturbance present. The
results of this model analysis approach are summarized in Table 4.

Fig. 7. Simple Constant Shear Strength Model Analysis for Test Stp05

- 12
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‘In the frictional materials such as the sand if it is assumed that the material has a constant friction
angle and no cohesion, then a simple model can be used to compare the data. For the tests in the
sand only one is complete expansion is sufficient to capture the data fully. Test Stp15 is analyzed
in this manner in Fig. 8.

Fig. 8. Frictional Model for Test Stp15

: 13
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Hole T4-3A

Shear strength | Shear strength from | Friction angle from
from model limit pressure model analysis
Date file name | Depth (ft) | analysis (psi) (psi) (degrees)

6/13/2008 Stp02 86.5 48 54 N/A
6/13/2008 Stp01 88 50 47 N/A
6/13/2008 Stpo4 93.5 48 44 N/A
6/13/2008 Stp03 95 52 52 N/A
6/14/2008 Stp06 99 60 68 N/A
6/14/2008 Stp05 100.5 | 46 49 N/A
6/14/2008 Stp08 105.5 | . Hole too large - N/A
6/14/2008 Stp07 107 Hole too large - N/A
6/14/2008 Stp10 110.5 N/A N/A - 40
6/14/2008 Stp09 112 N/A N/A 40

HoleT3-5A
Shear strength | Shear strength from | Fiction angle from

' from model limit pressure model analysis
Date file name | Depth(ft) | analysis (psi) (psi) (degrees)
6/15/2008 - Stp12 90 54 60 N/A
6/15/2008 Stp11 91.5 50 50 N/A
6/15/2008 Stp14 96.5 32 38 N/A
6/15/2008 Stp13 98 30 . 25 N/A
6/16/2008 Stp16 102.5 N/A N/A 42
6/16/2008 Stp15 104 ‘N/A N/A 40
Table 4 Material Properties from Model Analysis.
14
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110 CONCLUSIONS

In the above study there are two distinct material types; the F-Clay Stratum (clay) and the H
Sand Stratum (sand). .

" The tested clays have a shear modulus (unload-reload) in the range of 3400 to 6000 psi if the
highest and lowest values are excluded. The tested sands have a shear modulus in the range of
16,000 to 18,500 psi.

Based on the shear strength from the model analysis method, and excluding the highest and
lowest values, the tested clay has an undrained shear strength in the range of 32 to 54 psi (4.6 ksf
to 7.8 ksf). '

The tested sands have a friction angle in the range of 40 degrees.
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APPENDIX

" Pressuremeter Data
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PRESSUREMETER DATA - Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas 6/13/2008
Hole No. T4-3A . Depth 88ft . File C:\DATAUSE-762\STP01.P
600
Field Data
~~~~~ Shear Modulus
Shear Modulus 3428 psi
450 — —
: Shear Modulus 2625 psi
Pressure -
(psi)
300 ,
150
o -4 8 12 : 16
’ Radial Displacement / Radius(%) ’
shift 0
In Situ Engineering ’
TOSHIBA CORPORATION , 476/763 88N EI:B%%%

Nuclear Energy Systems & Services Division



400

300

Press_ure
(psi)

200

100

TOSHIBA CORPORATION

PRESSUREMETER DATA

Mactec Enginering and Consulting Inc.

South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas
Depth 88ft

Hole No. T4-3A

6/13/2008
File C:\DATANSE-762\STP01.P

+ +« +Field Data

----- Slope of Log Normal Data

Shear Strength 47.1 psi
Limit Pressure 308 psi

2

5 -7 10

Log Radial Displacement / Radius(%)

Nuclear Energy Systems & Services Division

shift 1

In Situ Engineering

4771763
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400

300

Preés_ure
(psi)

200

100

TOSHIBA CORPORATION

—— - Clay Model Cury

----- Undrained Stress Strain Curve

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
~ South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas 6/13/2008
Hole No. T4-3A Depth 88ft File C:\DATAVSE-762\STP01.P
Field Data

e

GIBSON'S CLAY MODEL

]
§
Shear Strength 50 psi i
Insitu Stress 65 psi §
Shear Modulus 3000 psi |

|

|

4 8 12

Radial Displacement / Radius(%) (Shear Strain/2)

Nuclear Energy Systems & Services Division

shift 1

In Situ Engineering

478/763
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600 .

450

Press_ure
(psi)

300

150

TOSHIBA CORPORATION

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.

South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas 6/13/2008
Hole No. T4-3A Depth 86.5ft File C:\DATAUSE-7621STP02.P

Lomm o Shear Modulus ) ) ' -

— Field Data

Shear Modulus 3805 psi

4 _ 8 12 16
Radial Displacement / Radius(%)

shift 0

In Situ Engineering

479763

Nuclear Energy Systems & Services Division

Shear Modulus. 1858 psi

BEN: FER-377
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400

300

Press._ure
*{psi)

200

100

TOSHIBA CORPORATION

PRESSUREMETER DATA

Mactec Enginering and Consulting Inc.

South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas
Hole No. T4-3A Depth 86.5ft

6/13/2008

File C:\DATAVSE-7621STP02.P

« + +Field Data

s Slope of Log Normal Data

Shear Strength 54.7 psi
Limit Pressure 314 psi

2

Log Radial Displacement / Radius(%)

Nuclear Energy Systems & Services Division

In Situ Engineering

shift 3
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400

300

Pressure -

(psi)

200

100

TOSHIBA CORPORATION

PRESSUREMETER DATA

-‘Mactec Enginering and Consulting- Inc.

South Texas Nuclear Plant - FlourISTPIUnit 3 & 4/Bay City ITexas’
"Hole No. T4-3A i

. Depth 86.5ft

File C:\DATAUSE-762\STP02.P

— Field Data

—— - Clay Model Cuny

= -~ --Undrained Stress Strain Curve

e

RS-5130404

" - GIBSON'S CLAY MODEL

Shear Strength 48 psi
Insitu Stress 65 psi
Shear Modulus 3000. psi

“Nuclear Energy Systems & ‘Services Division

4
Radial Displacement / Radius(%) (Shear Strain/2)

In Situ Engineering

16
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PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas 6/13/2008
Hole No. T4-3A . Depth 95ft - File C:\DATAIISE-762\STP03.P
600
— Field Data
————— Shear Modulus
Shear Modulus 5961 psi
450
Shear Modulus 2625 psi
Pressure
(psi)
300
150
0 / .
0 4 - . -8 12 16
Radial Displacement / Radius(%)
shift 0
In Situ Engineering
TOSHIBA CORPORATION 4827763

Nuclear Energy Systems & Services Division

BEN: FER-3%2
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400

300

Press_ure
(psi)

200

100

TOSHIBA CORPORATION

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas . 6/13/2008
"Hole No. T4-3A Depth 95ft - _ File C:\DATAVISE-762\STP03.P

* + +Field Data

————— Slope of Log Normal Data

Limit Pressure 353 psi

Shear Strength 52.1 psi

2 5 7 10
Log Radial Displacement / Radius(%)

shift 6.8

In Situ Engineering

483/763

Nuclear Energy Systems & Services Division ¢

BEN: FER:3%7
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PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas 6/13/2008
Hole No. T4-3A Depth 95t File C:\DATAUSE-762\STP03.P
400
Field Data
—— - Clay Model Curve
***** Undrained Stress Strain Curve
GIBSON'S CLAY MODEL
300
I Shear Strength 52 psi
Przepsssi;u e _ - Insitu Stress 70 psi
T Shear Modulus 5000 psi
e )
200 =l /
100 /
/ . ’
0o
0

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

25

5 7.5

Radial Displacement / Radius(%) (Shear Strain.IZ)

shift 6.8

In Situ Engineering

484/763

BEN: FER-3%7



PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - Flour/iSTP/Unit 3 & 4/Bay City /Texas 6/13/2008
Hole No. T4-3A Depth 93.5ft File C:\DATAUSE-762A\STP04.P
600
’ Field Data
----- Shear Modulus
Shear Modulus 6752 psi
- 450
: Shear Modulus 3915 psi
Pressure
(psi) o
300 :
S e
b4
150 ;
: , 7
if :
//,j' _/'/
1'/“‘
SRR _ P
0

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

Radial Displacement / Radius(%)

In Situ Engineering

485/763

12

shift 0
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~

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.

South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas 6/13/2008

Hole No. T4-3A Depth 93.5ft File C:\DATAUSE-762\STP04.P
400

* < -+Field Data

> | e Slope of Log Normal Data
300
Shear Strength 44.7 psi
Limit Pressure 344 psi
Pressure
(psi)
200 ’
100 i
0 i
1 2 5 7 10
Log Radial Displacement / Radius(%)
shift 6
InFSitu Engineering
TOSHIBA CORPORATION 486/763 BEN: EER-3%7

Nuclear Energy Systems & Services Division



Mactec Enginering and Consulting Inc.
61132008

PRESSUREMETER DATA
South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas

Depth 93.5ft

File C\DATAUSE-762\STP04.P

Shear Strength 48 psi

RS-5130404

GIBSON'S CLAY MODEL

Hole No. T4-3A
400
— Field Data
~ — - Clay Model Cl_m]e -
fffff Undrained Stress Strain Curve
300 -
Pressure P
(psi) = )
..200 / ,

Insitu Stress

.Shear Modulus 8000 psi

100

5

7.5

10

TOSHIBA CORPORATION )
Nuclear Energy Systems & Services Division

25

Radial Displacement / Radius(%) (Shear Strain/2)

In Situ Engineering '

487/763

shift 6
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PRESSUREMETER DATA

Mactec Enginering and Consulting Inc.

South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City ITexas

6/14/2008

Hole No. T4-3A Depth 100.5ft File C:\DATAUSE-76 2\STP05.P
600
Field Data
ity Shear Modulus
Shear Modulus 5000 psi
450
, !
Shear Modulus 2266 psi
Press_ure
(psi)
300
. 150 y
. y
— - ’/
T e
o -
0 ‘ 4 8 . 12 16
Radial Displacement / Radius(%)
shift 0
In Situ Engineering
TOSHIBA CORPORATION 488/763

. Nuclear Energy Systems & Services Division
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400 _

300

Press_ure
(psi)

200

100

TOSHIBA CORPORATION

PRESSUREMETER DATA

Mactec Enginering and Consulting Inc.

South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas
File C:\DATAVSE-762\STP05.P

Hole No. T4-3A

Depth 100.5ft

6/14/2008

=+ +Field Data'

----- Siope of Log Normal Data

Shear Strength 49.6 psi
Limit Pressure 314 psi

5 7 10

Log Radial Displacement / Radius(%)

Nuclear Energy Systems & Services Division -

In Situ Engineering

489/763

shift 6
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Pressure

(psi)

TOSHIBA CORPORATION

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.

South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas 6/14/2008
Hole No. T4-3A Depth 100.5ft ) File C:\DATA\ISE-762\STP05.P

— Field Data

—— - Clay Model Curv

4]

-~ -~ -Undrained Stres’s Strain Curve

RS-5130404

GIBSON'S CLAY MODEL

Shear Strength 46 psi
Insitu Stress 60 psi
Shear Modulus 5000 psi

25 5 75
Radial Displacement / Radius(%) (Shear Strain/2)

shift 6

In Situ Engineering

490/763

Nuclear Energy Systems & Services Division
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" PRESSUREMETER DATA Mactec Enginering and Consulting Inc.

South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas 6/14/2008

Hole No. T4-3A Depth 99ft File C:\DATAIISE-762\STP06.P
600

- Field Data

----- Shear Modulus

Shear Modulus 4471 psi
450 : _
Shear Modulus 2757 psi -
Pressure
{psi)
300 :
150 ' A
A _/'/
/.}:/ 4 ’ /
0 .
0 4 8 12 16
Radial Displacement / Radius(%)
shift 0
in Situ Engineering
TOSHIBA CORPORATION 491/763

Nuclear Energy Systems & Services Division
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'Limit Pressure 388 psi

Shear Strength 68.5 psi

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - Flour/STP{Unit 3 & 4/Bay City {Texas 61412008
Hole No. T4-3A Depth 99ft File C:\DATA\ISE-762\STP06.P
400
» <« *Field Data
----- Slope of Log Normal Data
300
‘Pressure » ‘ e
(psi) e
200
100
0
1 2 5 7 10
Log Radial Displacement / Radius(%)
shift 3
In Situ Engineering
TOSHIBA CORPORATION 492/763

Nuclear Energy Systems & Services Division
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PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas 6/14/2008
Hole No. T4-3A Depth 99ft File C:\DATAIISE-762\STP06.P
400
' —— Field Data
— - Clay Modei Curve \
----- Undrained Stres's Strain Curve
GIBSON'S CLAY MODEL
300
: o el L Shear Strength 55 psi
T T T ! s . .
Pr?:ssi;l re ~ e L7 Insitu Stress 67 psi
,,,,,,,,,,,,,,,, 7 Shear Modulus 5000 psi
200 P el /! e,
’ L ’ / 'y g // (/
- ,‘/ s y," ,/
;‘//'/ 7
s . /7
100 |/ "
7 y 7/ /
.// v
0 25 , 5 7.5 10
~Radial Displacement / Radius(%) (Shear Strain/2)
' shift 3
In Situ Engineering
" TOSHIBA CORPORATION : _ C 493/763 BSN FER-3%7
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PRESSUREMETER DATA Mactec Enginering and Consulting Inc.

South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City [Texas 6/14/2008

Hole No. T4-3A Depth 112ft File C:\DATANSE-762\STP09.P |
600 :

— Field Data

————— Shear Modulus

Shear Modulus 18563 psi
450
i Shear Modulus 3362 psi
Press_ure ! ,
(psi) :
300 |- - |
150
T
- s 4
----------------- A
. 0. | v , ‘
0 4 8 12 16
Radial Displacement / Radius(%) ‘
shift 0
in Situ Engineering
TOSHIBA-CORPORATION _ 494/763

Nuclear Energy Systems & Services Division
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600

450

Press.ure
© psi)

300

150

TOSHIBA CORPORATION

PRESSUREMETER DATA

Mactec Enginering and Consulting Inc.

South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas
File C:\DATA\ISE-762\STP09.P

Hole No. T4-3A

Depth 112ft

6/14/2008

*+ <« +Field Data

————— Slope of Log

Normal Data

Nuclear Energy Systems & Services Division -

2

Log Radial Displacement / Radius(%)

In Situ Engineering

shift 4

Shear Strength 164.6 psi
Limit Pressure 667 psi

BEN: FER:3%7
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400

300
Press_ure
(psi)

200

100

TOSHIBA CORPORATION

PRESSUREMETER DATA

Mactec Enginering and Consulting Inc.

South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas

Hole No. T4-3A

6/14/2008
File C:\DATA\ISE-762\STP09.P

— Field Data

— - Sand Model Cuijve

THE In Situ Engineering SAND MODEL
-

Water Pressure
Friction Angle
Critical Friction Angle

Lateral Stress

Shear Modulus

40 psi
38 deg
32 deg
28 psi
15000 psi

Nuclear Energy Systems & Services Division

Radial Displacement / Radius(%)

In.Situ Engineering

shift 5

BEN: FER-377

RS-5130404



600

450

Press.ure
(psi)

300

150

TOSHIBA CORPORATION

'PRESSUREMETER DATA

Mactec Enginering and Consulting Inc.

South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas
File C:\DATAUSE-762\STP10.P

Hole No. T4-3A

Depth 110.5ft

6/14/2008

——Field Data

ST Shear Modulus

Shear Modulus 13467 psi

Nuclear Energy Systems & Services Division

12

Radial Displacement / Radius(%)

In Situ Engineering

4971763

shift 0

Shear Modulus 2266 psi
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BEN: ELB-3%2

RS-5130404



600

450

Press_u re
(psi)

300

150

TOSHIBA CORPORATION

PRESSUREMETER DATA

Mactec Enginering and Consulting Inc.

South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas
Depth 110.5ft

Hole No. T4-3A

6/14/2008
File C:\DATAISE-762\STP10.P

+ + -Field Data

- -+~ - Slope of Log Normal Data

Shear Strength 116.5 psi

. Limit Pressure 551 psi

5 7 10

Log Radial Displacement / Radius(%)

Nuclear Energy Systems & Services Division

shift 5

In Situ Engineering
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400

300
PreSs_u re
(psi)

200

100

TOSHIBA CORPORATION

PRESSUREMETER DATA

Mactec Enginering and Consulting Inc.

South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas

Depth 110.5ftft

6/14/2008

File C:\DATA\ISE-762\STP10.P

Hole No. T4-3A

Field Data

—— - Sand Model Curve'

THE In Situ Engineering SAND MODEL

Water Pressure
Friction Angle
Critical Friction Angle
Léteral Stress

Shear Modulus

. 40 psi.
38 deg

- 32 deg
28 psi
11000 psi

Nugclear Energy Systems & Services Division

Radial Displacement / Radius(%)

In Situ Engineering

shift 5
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PRESSUREMETER DATA Mactec Enginering and Consuiting Inc.
South Texas Nuclear Plant - Flour/iSTP/Unit 3 & 4/Bay City /Texas
Hole No. T3-5A Depth 91.5ft File C:\DATANISE-762\STP11.P
600
Field Data
----- Shear Modulus
Shear Modulus 3805 psi
450
.Shear Modulus 969 psi
Pressure
{psi)
300
RS S
150 - i
/{ /"'{/ F4 ‘l//
P 7 1_"
0 R I
0 4 8
Radial Displacement / Radius(%)
In Situ Engineering -
TOSHIBA CORPORATION 500/763

Nuclear Energy Systems & Services Division
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400

300

Press_ure
(psi)

200

100.

TOSHIBA CORPORATION

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.

South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas

6/15/2008

File C:\DATAUSE-762\STP11.P

Hole No. T3-5A ~ Depth 91.5ft

.« +Field Data

----- Slope of Log Normal Data

Shear Strength 49.6 psi
Limit Pressure 289 psi

2 ' 5 7

Log Radial Displacement / Radius(%) '

In Situ Engineering

501/763

- Nuclear Energy Systems & Services Division
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400

300

Press_ure
(psi)

200

100

TOSHIBA CORPORATION

PRESSUREMETER DATA

Mactec Enginering and Consulting Inc.

South Texas Nuclear Plant - Flour/STP{Unit 3 & 4/Bay City (Texas 6/15/2008

Hole No. T3-5A

Depth 91.5ft

File C:\DATA\SE-762\STP11.P

—— Field Data

— - Clay Model Cur\]e

'''''' Undrained Strejs Strain Curve

RS-5130404

GIBSON'S CLAY MODEL

Shear Strength 50 psi
Insitu Stress 45 psi
Shear Modulus 3500 psi

8 12

Radial Displacement / Radius(%) (Shear StrainIZ)

Nuclear Energy Systems & Services Division

shift 1

In Situ Engineering

502/763
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600

450

Press_ure
(psi)

300

150

TOSHIBA CORPORATION

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas 6/15/2008
Hole No. T3-5A Depth 90ft File C:\DATAIISE-762\1STP12.P
——— Field Data

————— Shear Modulus

Shear Modulus 4471 psi

Nuclear Energy Systems & Services Division

. 8
Radial DistIapementl Radius(%)

In Situ Engineering

503/763

12

shift 0

ShearMOdqus 1091 psi

16
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‘Shear Strength 60 psi
Limit Pressure 323 psi

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
‘South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas ) 6/15/2008
Hole No. T3-5A Depth 90ft " File C:\DATAMSE-762\STP12.P
400
+ + +Field Data
- - ---Slope of Log Normal Data
300
. Pressure
(psi)
200 _ e
-, 100
o]
1 2 5 7 10
' Log Radial Displacement / Radius(%)
shift 4
In Situ Engineering
TOSHIBA CORPORATION , 504/763

Nuclear Energy Systems & Services Division
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PRESSUREMETER DATA Mactec Enginering and Consuiting Inc.
South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas 6/15/2008
Hole No. T3-5A Depth 90ft File C:\DATAUSE-762\STP12.P
400
— Field Data
—— - Clay Model Curye
----- Undrained Stress Strain Curve ' h ‘
GIBSON'S CLAY MODEL
300
: . Shear Strength 54 psi
P"(e::i;"e Insitu.Stress 45 psi
: I Shear Modulus 3500 psi
200 o Nl
=
//(r'/
< e .’/ »"/ a
- r/,.r v /'// . /-
e '/, - 7 7/ :{// v
: ey % / :
100 ~ y:
"4 ’
0 s
0 25 5 75 10
Radial Displacement / Radius(%) (Shear Strain/2)
’ shift 4
In Situ Engineering
TOSHIBA CORPORATION 505/763

Nuclear Energy Systems & Services Division



600

450

Press_u re
(psi)

300

150

TOSHIBA CORPORATION

PRESSUREMETER DATA

Mactec Enginering and Consulting lnc.

South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas

Hole No. T3-5A

Depth 98ft

6/15/2008

File C:\DATA\SE-762\STP13.P

—— Field Data

****** Shear Modulus

Shear Modulus 3093 psi

Shear Modulus 648 psi

Nuclear Energy Systems & Services Division

8

12

Radial Displacement / Radius(%)

In Situ Engineering

shift 0

506/763

BEN FLRS72

RS-5130404



Shear Strength 25.2 psi
Limit Pressure 206 psi

PRESSUREMETER DATA Mactec Enginering and Consuliting Inc.
South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas 6/15/2008
Hole No. T3-5A . Depth 98ft : File C:\DATAISE-762\STP13.P
400
* + *Field Data
----- Slope of Log Normal Data
300
Pressure
(psi)
200
100 |_°
0
1 2 5 7 10
Log Radial Displacement / Radius(%)
shift 2
In Situ Engineering
TOSHIBA CORPORATION » 507/763

Nuclear Energy Systems & Services Division

BEN: FER-377

RS-5130404



400

300

Press_u re
(psi)

200

100

TOSHIBA CORPORATION

PRESSUREMETER DATA

Mactec Enginering and Consulting Inc.

South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City {Texas
Depth 98ft

Hole No. T3-5A

File C:\DATAVSE-762\STP13.P

Lo Undrained Stres

Field Data

——— - Clay Model Cury

(]

s Strain Curve

RS-5130404

GIBSON'S CLAY MODEL

Shear Strength 30 psi
Insitu Stress 50 psi
Shear Modulus 3000 psi

Radial Displacement / Radius(%) (Shear Strain/2)

Nuclear Energy Systems & Services Division

4

In Situ Engineering

16

BEN: ELR:377



600

450

Press_ure
(psi)

. 300

150

TOSHIBA CORPORATION

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas 6/15/2008
Hole No. T3-5A - Depth 96.5ft . File C:\DATAVISE-762\STP14.P
— Field Data

————— Shear Modulus

Shear Modulus 3611 psi

Radial Displacement / Radius(%)

shift 0

In Situ Engineering

509/763

Nuclear Energy Systems & Services Division

16

- Shear Modulus 748 psi

BN FLRST

RS-5130404



400

300

Press_ure
(psi)

200

100

TOSHIBA CORPORATION

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.

South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas
Hole No. T3-5A Depth 96.5ft

6/15/2008

File C:\DATA\ISE-762\STP14.P

* = +Field Data

***** Slope of Log Normal Data

Shear Strength 37.8 psi
Limit Pressure 226 psi

2 5 7
- L.og Radial Displacement / Radius(%)

In Situ Engineering

510/763

Nuclear Energy Systems & Services Division

10

shift 1

BEN: FLR3%7

'RS-5130404



400

300

Press_u re
(psi)

200

100

TOSHIBA CORPORATION

PRESSUREMETER DATA

Mactec Enginering and Consulting Inc.

Hole No. T3-5A

- South Texas Nuclear Plant - Flour/STP/Unit 3 &_ 4/Bay City /Texas

Depth 96.5ft

6/15/2008
File C:\DATAVSE-7621STP14.P

— Field Data

— - Clay Model Curve

----- Undrained Stress Strain Curve

RS-5130404

GIBSON'S CLAY MODEL

Shear Strength 32 psi _
Insitu Stress - 50 psi
Shear Modulus 3000 psi

-Nuclear Energy Systems & Services Division

8 12

Radial Displacement / Radius(%) (Shear Strain/2) ’

shift 1

In Situ Engineering

511/763

BEN: ELE3%



600

450

Press_ure
(psi)

300

150

. TOSHIBA CORPORATION

PRESSUREMETER DATA

Mactec Enginering and Consulting Inc.

‘ Hole No. T3-5A

Depth 104ft

South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas

) 6/16/2008
File C:\DATAUSE-762\STP15.P

— Field Data

----- Shear Modulus

Shear Modulus 18563 psi

Nuclear Energy Systems & Services Division

Radial Displace

12

ment / Radius(%)

shift 0

- In Situ Engineering -

- 512/763

16

—
Shear Modulus 1954 psi

BEN;: ELR:3%2

RS-5130404



600

- 450

Press'u re
(psi)

300

150

TOSHIBA CORPORATION

PRESSUREMETER DATA

Mactec Enginering and Consulting Inc.

South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City [Texas
File C:\DATAUSE-762\STP15.P

Hole No. T3-5A

6/16/2008

Depth 104ft

' *Field Data

***** Slope of Log Normal Data

Shear Strength 136.4 psi
Limit Pressure 637 psi

2

5 7

Log Radial Displacement / Radius(%)

Nuclear Energy Systems & Services Division

In Situ Engineering

513/763

10

shift 3

BEN: FLR:327

RS-5130404



RS-5130404

PRESSUREMETER DATA *Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City [Texas - '6/16/2008
Hole No. T3-5A Depth 104ft File C:\DATAUSE-7621STP15.P
800 _
~———— Field Data
— - Sand Model Cunve
600 v ] THE In Situ Engineering SAND MODEL
) " Water Pressure 30 psi
Pr(ess_;"e : Friction Angle 40 deg
S| :
P I Critical Friction Angle 32 deg
400 - Lateral Stress . 28 psi
Shear Modulus 12000 psi
200 L P
T i
2N § )
// //' “/./
o [
0 3 6 9 | 12
Radial Displacement / Radius(%)
shift 2.5
In Situ Engineering
‘TOSHIBA CORPORATION . ’ 514/763 . : 88N EI:B-%%;

Nuclear Energy Systems & Services Division



600

450

Press.ure
(psi)

300

150

TOSHIBA CORPORATION

PRESSUREMETER DATA

Mactec Enginering and 'Consulting Inc.

South Texas Nuclear Plant - Flour/STP{Unit 3 & 4/Bay City [Texas
File C:\DATAMSE-762\STP16.P

Hole No. T3-5A

Depth 102.5ft

6/16/2008

———— Field Data

----- Shear Modulus |

Shear Modulus 16538 psi

Nuclear Energy Systems & Services Division

Radial Displacement / Radius(%)

12

In Situ Engineering

515/763

shift 0

Shear Modulus 2500 psi

16

BEN: FERE377

RS-5130404



600

450

Press_ure
(psi)

300

150

TOSHIBA CORPORATION

PRESSUREMETER DATA

‘Mactec Enginering and Consulting Inc.

South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /ITexas

Hole No. T3-5A Depth 102.5ft

File C:\DATAMISE-762\STP16.P

6/16/2008

*+ + +Fjeld Data

EE— Slope of Log Normal Data

Shear Strength 260.5 psi
Limit Pressure 953 psi

2

7 10

Log Radial Displacement / Radius(%)

Nuclear Energy Systems & Services Division

shift 3

In Situ Enginéering

516/763

RS-5130404

BEN: FLR3%7



RS-5130404

PRESSUREMETER DATA . Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas 6/16/2008
. Hole No. T3-5A Depth 102.5ft ’ : File C:\DATAVNISE-762\STP16.P
800
—— Field Data
—— - Sand Model Cunve
600 ' o - . .- THE In Situ Engineering SAND MODEL
_____ Water Pressure '_ 30 psi
: Pr(ess_;"e e Friction Angle 42 deg
S| . LA
. P ) Critical Friction Angle 32 deg
400 . . :zjjif - , Lateral Stress ) 28 psi
C - i i Shear Modulus 15000 psi
200 /
/'/
’ 0 . 3 6 9 12
' ' Radial Displacement / Radius(%)
shift 3
In Situ Engineering
TOSHIBA CORPORATION | s - 517/763 ' o BEN EI:E-Q%

Nuclear Energy Systems & Services Division



RS-5130404

MACTEC Engineering and Consulting, Inc.
'STP COL Units 3 & 4 Revised Data Report . . . July 15,2008
Project No. 6234-08-4660 Revision 2 S ; Revised December 23, 2008

. ATTACHMENTD

LABORATORY TESTING RESULTS

 TOSHIBA CORPORATION 518/763 _ DCN: FLR-317

Nuclear Energy Systems & Services Division



RS-5130404

STP Units 3 & 4
MACTEC Project No. 6234-08-4660
. Summary of Laboratory Testing
For Moisture Content
ASTM D 2216-05 Method B

" Boring No. Sample No. Depth (ft) - Moisture Content {%)
U4-4 SS8-15 63.0-64.5 21.1
Us-<4 SS-13 48.1-496 35.5-
Us-4 S$S-16 78.1-79.6 10.9
U4-1 - $S-14 58.1-59.6 18.8
U4-3 SS-24 59.4-60.9 20.9
T3-7 . SS-7 . 18.4-19.9 .22.6
T3-7 . 888 . 23.4-24.9 22.6
T3-7 SS-9 28.4-29.9 22.2
T3-7 SS-10 33.4-34.9 23.7
T3-7 S$S8-11 38.4-39.9 23.8
T3-7 88-12 43.4-44.9 23.4
T3-7 SS-14 53.4-54.9 24.9
T3-7 ' 88-15 58.4-59.9 ' 23.9
T3-7 8S3-16 63.4-64.9 22.9
73-7 SS8-17 68.4-69.8 "226
T3-7 $S-18 73.4-74.9 24.2
T3-7 SS-19 : 78.4-79.9 18.4
T3-7 . $S-20 83.4-84.9 < 23.6
T3-7 $8-21 _ 88.4-89.8 27.7
T3-7 "§8-22 93.4-949 26.2
T3-7 . 8S8-23 98.4-99.9 34.6,
T3-7 ‘ 85-24 108.4-109.9 245

T3-7 SS8-25 118.4-119.9 _ " 203
T3-7 , 8826 128.4-129.9 22.4-
T3-7 ' 88-27 . 138.4-130.9 21.4
T3-7 55-28 148.4-149.9 23.2
T3-7 '~ 8S-29 - 158.4-159.9 .- 203"
T3-7 ' $8-31 178.4-179.9 26.2
T3-7 §8-32 : 188.4-189.9 ' 29.1
T3-7 $S-33 198.4-199.9 337
T3-7 SS-34 218.4-218.9 20.1
T3-7 ‘ S8-35 . 238.4-239.9 20.0
N e e i ey e E o s R
T3-7 SS-38 268.4-269.9 38.6
T3-7 SS-39 . 278.4-279.9 34.3

Reviewed by: Mk 7-8—0 2

TOSHIBA CORPORATION 519/763 - o CENVELRAH

Nuclear Energy Systems & Services Division
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LIQUID AND PLASTIC LIMITS TEST REPORT
60 % >
Dashed line indicates the approximate /
upper limit boundary for natural soils ~
: P |
N 7 AQ\ /|
50 > '
/ QO‘
/ 1 O
/
/ /
/
40— 7
' / /
5 /
£ //
t : /
§ 30 — 7 4
o J/
7 '/
//
v
20— : O/
/ O
/
/ @ < /
/ .
/
S/
10— -
/
—— 7 ‘ /
LR Mol MH or OH
|
0 |
0o 10 20 30 40 5 60 Y 80 90 100 110
LIQUID LIMIT ’
SOIL DATA
T NATURAL T
SAMPLE | DEPTH WATER | PLASTIC LIQUID | PLASTICITY
SYMBOL | SOURCE | ™o, CONTENT | .LIMIT | . LIMIT npex | USCS
%) (%) (%) (%)
® U4-4 8§-15 63.0'-64.5' 21.1 14 30 16 CL
MACTEC Engineering and Consulting, Inc. || Client: Fluor °
-Project: STP Units 3 & 4
Charlotte, North Carolina Project No.: 6234084660 Figure sl 7-8-02

Tested By: Doug Pryor

TOSHIBA CORPORATION :
Nuclear Energy Systems & Services Divisio

Checked By: David Kopitsky
520/763

DER' FLR 3T



RS-5130404

LIQUID AND PLASTIC LIMITS TEST REPORT

60 — : 7 _ 7
Dashed line indicates the approximate ' /
upper limit boundary for natural soils - //
o . /
| . / A‘z‘ /
. 80 ~ o
/ Q:f‘ :
® )

PLASTICITY INDEX
0
S
]

. / N
20__ Va O /

. ¢
I v -
| JER | mLeroL | Horom

0 f .
0 " 10 20 30 40 50 60 70 80 90 . 100 110
LIQUID LIMIT
SOIL DATA ' '
- NATURAL
SAMPLE | DEPTH WATER PLASTIC LIQUID | PLASTICITY
SYMBOL | SOURCE NO. " | CONTENT LIMIT LIMIT INDEX uscs
: ‘ (%) (%) (%) (%) '
U3+ $8-13 48.1-49.6' 355 24 70 46 CH
U3-4 88-16 78.1-79.6' 19.9 10 27 17 CL
MACTEC Engineering and Consulting, Inc. || Client: Fluor
: : . Project: STP Units 3 & 4
Charlotte, North Carolina Project No.: 6234084660 Figure ﬂg, -8 -02
Tested By': Doug Pryor Checked By: David Kopitsky | N . o
TOSHIBA CORPORATION ' 521/763 @&\l&&g% '} CoE

Nuclear Energy Systems & Services Division



RS-5130404

. . 60 , ' // . /
! Dashed line indicates the approximate /
upper limit boundary for natural soils ve
/
. / >/
50 I~ 7 W/
/ ~2~°§
Y, Y
/
/ /
/
. 40— 7
, /
E /
= //
> /
E agl—
Q 30 7 y
5 /
2 ,
/
o //
| . o /
® ! VV
/ .
y ¢
/
/
S/
10—
— /l//// S / '
- //// &.‘5"5///// ML or OL MH or OH
I
0 l
0 10 20 30 40 - 80 60 70 80 90 100 110
LIQUID LIMIT . :
SOIL DATA
NATURAL
' SAMPLE DEPTH WATER PLASTIC LIQUID | PLASTICITY
SYMBOL | SOURCE NO. o CONTENT LIMIT LIMIT - INDEX uscs
(%) (%) (%) (%)
e U4-1 SS-14 | 58.159.6' 18.8 16 24 8 CL
MACTEC Engineering and Consulting, Inc. || Client: Fluor
_ ’ Project: STP Units 3 & 4
J
- Charlotte, North Carolina Project No.: 6234084660 Figure & 1-8-02

Tested By: | Doug Pryor

Checked Bg: David Kopitsky
TOSHIBA CORPORATION 221763
Nuclear Energy Systems & Services Division

RRER




TOSHIBA CORPORATION

RS-5130404

LIQUID AND PLASTIC LIMITS TEST REPORT

Charlotte, North Carolina

Project: STP Units3 & 4

Project No.: 6234084660

. Figure M-1-305

Tested By: Doug Pryor

Nuclear Energy Systems & Services Division

Checked B&: David Kopitsky
_ 5231763

60 7/ 4
Dashed line indicates the approximate /
upper limit boundary for natural soils —
. / .
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0 1
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LIQUID LIMIT
SOIL DATA
NATURAL B
SAMPLE .| DEPTH WATER PLASTIC. | LIQUID |PLASTICITY
SYMBOL | SOURCE NO. CONTENT |  LMIT LIMIT noEx | USCS
(%) (%) (%) (%)
L] U4-3 SS-24 | 59.4-60.9' 209 14 23 9 - CL
MACTEC Engineering and Consulting, Inc. || Client:" Fluor -

ORI ELR 3




RS-5130404

Tested By: David Kopitsky
TOSHIBA CORPORATION

Nuclear Energy Systems & Services Division

Checked %\Q %g Pwor

Particle Size Distribution Report
100 T ST TT W&--.d._.(?_ L
| I I I I | | | | |
| | [ | | I O I 1Y
9%
I IR EE
N | A | I Wy el
80 f f | T ] i Tt
| I g b | [ ! I \
| | [ l [ | | A
70 T T O IR RN \
x | | [ | | | | I \ .
] 60 I } ——t— } f 1
z BRI R N ey ) \
- 5 | ! R j | ! || \
gz T T T T T T 7 ]
N
O I | N T | I ! | ( LRI N
B 1 A AR 1L A
o o IR N |
. e (] ] ) Ny
| | I | f T T N
e (]l No
20 | | O | | | | Ll
[ | [ I | | A
| | [ [ | | I T R I
10 t ] 1 ; } t I N TN
| I (I S I | I I [ (R
0 ] | L | | | [
100 10 T 0.1 0.01 0.001
GRAIN SIZE - mm.
o% 43" % Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine . - §ilt Clay
0.0 © 0.0 0.0 0.0 2.2 8.0 50.5 39.3
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER | PERCENT | (X=NO)
e 100.0
2in. 100.0 -
1.5in. 100.0 ,
lin. 100.0 _ ‘
! Aftterberg Limits .
3/4in. 100.0 _ - -
3/8in. 100.0 PL= 14 LL= 30 Pl= 16
by oo Coefficients -
#20 98.8 Dgs= 0.0597 Dgo= 0.0250 Dgo= 0.0125
#40 97.8 D3p= 0.0025 . Dq5= D1g=
#60 973 C:= Ce=
#140 935
#200 89.8 - Classification
0.0297 mm. 64.4 USCS= CL ’ AASHTO= A-6(13)
0.0195 mm. s5.1 -
0.0116 mm. 494 'Remarks
0.0082 mm. 467 e
0.0059 mm. 420 Jar Sample
0.0030 mm. 325
..00013mm.. [ 233 L .. . . .
i (no specification provided) )
Sample No.: S$S-15 Source of Sample: U4-4 Date: 6-25-08
Location: U4-4 ' Elev./Depth: 63.0'-64.5'
MACTEC Engineering and Consulting, inc. || Client: Fluor
Project: STP Units3 & 4
Charlotte, North-Carolina Project No: 6234084660 Figure M 7-3.03

- DUNFLRST




RS-5130404

Particle Size Distribution Report
¢ £ £% £ £5 s g 8gg g 8§
© R X X 2 3 2 - B Ok
100 I u ﬁ’ ? t?1’ I hd Y -E;_‘PC"'FJ\\
| | I A | | | L TIN
0 [ A A 1 AR A
I EEE M0 i) o il “No—
U IR N
80 } f L L L f I Tt -
IR RN Rk NI \
7 A1 [ R 1 T A \
| | [ T I O | | ] Pl \
x ! | [ | i | | I t{
w 60 f } A f } } ———
=2 N\
o | | [ | | | | [ R
- 5 | | P 1 [ [ ot
E I | 1T T | | | 1 1 O
&) | | A A I I | I AR
wi 40 | I T | | p Ly
a I | Ll | | | I
| | [ | I I i LI
30 I | I | | I T T 1T
I | (I I | Wpef v
| | [ | I Al | | | I
20
I I (I (A I | Wypel t
I | I | I | L F I
10 t I Tttt T } ] -t
I | Firp | I I FLEoI
0 | | Pl L I | ‘| L
100 10 T 0.1 ‘ 0.01 0.001
GRAIN SIZE - mm.
o +3" % Gravel % Sand % Fines
.Coarse Fine Coarse Medium Fine Slit Clay
0.0 0.0 0.0 0.0 0.2 1.8 21.2 76.8
SIEVE PERCENT | SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO)
3m 100.0
2in, 100.0
1.5in. 100.0
lin. 100.0 -
Atterberg Limits
3/4in. 100.0 - = _
3/8$ 100.0 PL= 24 LL= 70 Pl= 46
:140 }%'g Coefficients
20 993 085— 0.0101 Dgo= 0.0023 Dgg= 0.0013
#40 " 998 D30= D15= D10=
#60 9.7 u= o=
#140 98.3 '
#200 98.0 Classification .
0.0263 mm. 89.6 USCS= CH AASHTO= A-7-6(52)
0.0169 mm. 86.8
00099 mm. 84.9 Remarks
0.0071 mm. 82.1
0.0051 mm, 773 Jar Sample
0.0027 mm. 63.0
00012mm. vl 489 ~
(no spec1ﬁcalnon prov1ded) .
Sample No.: §S-13 Source of Sample: U3-4 Date: 6-25-08
. Location: U3-4 Elev./Depth: 48.1-49.6'
MACTEC Engineering and Consulting, Inc. { Client: Fluor
Project: STP Units3 &4
Charlotte, North Carolina Project No: 6234084660 Figure Mk 1-8-0%

Tested By: David Kopitsky

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

Checked %)b %gg I5wor '

DR FLR3%




RS-5130404

Particle Size Distribution Report
. £ . . . E o o
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ol O ey e Il REAEN O
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20
| I Ly b ! I eyt
| I N | I ! | O | N
10 I I Tttt i i it
I I L D] | |
0 | | ELe 1 I | Wi
100 10 0.1 — 0.01 0.001
GRAIN SIZE - mm. '
o +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt - Clay
0.0 . 0.0 0.0 0.0 1.5 - 39.2 25.8 33.5
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO)
3m 100.0
2in. 100.0
1.5in. 100.0
lin. 100.0 P
e : . Atterberg Limits
3/4in. 100.0 - — -
3/8in. 1000 . ’ PL= 10 LL= 27 Pi= 17
:140- %gg'g Coefficients
“#20 99.6 Dgs= 0.1815 Dgg= 0.0788 Dgp= 0.0385
#40 98.5 Dag= 0.0026 D15= . Dqp=
#60 94.7 . Cu= C=
#140 65.7
#200 59.3 Classification
0.0274 mm. 45.6 : UsSCS= CL AASHTO= A-6(6)
0.0181 mm. 40.9 .
0.0107 mm. 37.8 Remarks -
0.0077 mm, 362 -
0.0055 mm. 341 ' Jar Sample
0.0028 mm, 30.3
LL00012mm. L2620 [ .
-7 (no specification provided) ) :
Sample No.: S§S-16 . Source of Sample: U34 Date: 6-25-08
Location: U3-4 ' Elev./Depth: 78.1'-79.¢'
MACTEC Engineering and Consulting, Inc. || Client: Fluor
Project: STP Units3 & 4
Charlotte, North Carolina Project No: 6234084660 Figure Mk 1-4-02
Tested By: David Kopitsk __ Checked By; Doug Pryor N: FLR-321 .
olSBied By Ravig optslo Behaug P BREEI

Nuclear Energy Systems & Services Division

/
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Particle Size Distribution Report
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100 10 ‘ 0.1 0.01 0.001
GRAIN SIZE - mm. :
o% +3" % Gravel % Sand % Finas
° Coarse Fine Coarse|  Medium Fine Silt Clay
0.0 . 0.0 0.0 0.0 6.7 17.1 48.1 28.1
SIEVE PERCENT | SPEC.’ PASS? | Soil Description
SIZE FINER | PERCENT | (X=NO) : :
3im, 100.0 '
2in, 100.0
1.5in. 100.0
lin. 100.0 -
! , . Atterberg Limits
3/4in. 100.0 = - -
Bin, 1000 PL= 16 LL= 24 . Pl= 8
:140 iggzg Coefficients :
0 968 Dgs= 0.1035 Dgo= 0.0436 Dgg= 0.0302
#40 93.3 D3g= 0.0060 D1s= Dig=
#60 91.9 Cy= Cc=
#140 85.5 '
#200 76.2 Classification :
0.0312 mm. 50.8 UsSCsS= CL ' AASHTO= A-4(4)
0.0204 mm. 420 _
. 0.0120 mm. 375 Bgmarks
0.0086 mm. . 339
0.0062 mm. 303 Jar Sample
0.0031 mm. 239
C00013mm. ) 19T | . N - _ -
" (no specification provided)
-Sample No.: SS-14 Source of Sample: U4-1 : Date: 6-25-08
Location: U4-1 ' Elev./Depth: 58.1'-59.6'
MACTEC Engineering and Consulting, Inc. || Client: Fluor
. : ' Project:- STP Units 3 & 4
Charlotte, North Carolina Project No: 6234084660 Figure & 7.2.08

Tested By: David Kopitsky

TOSHIBA CO
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Nuclear Energy Systems & Services Division ‘
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RS-5130404

Particle Size Distribution Report
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GRAIN SIZE - mm.
o +3" % Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 0.0 0.0 0.5 23.3 49.0 27.2
SIEVE PERCENT | SPEC. PASS? ’ Soil Description
SIZE FINER | PERCENT | (X=NO) ‘
. 160.0
2in, 100.0
1.5in. 100.0
lin. 100.0 . imi
: : Atterberg Limits
Yo, 1o PL= 14 L= 23 Pi= 9
#fl‘t) }%'g : Coefficients
#0 99.8 . Dgs= 0.0921 Dgp= 0.0480 Dsp= 0.0335
#40 99.5 Dag= 0.0071 Dq5= D1p=
#60 99.3 C&~ .. CgE
#140 9.3
- #200 762 A . Classification
0.0314 mm. 484 - USCS= CL AASHTO= A-4(4)
0.0206 mm. 39.6 ' '
0.0121 mm. 343 : Remarks
0.0087 X 316
0.0062 s, 289 Jar Sample
0.0031 mm. 235
L 00013mm. | 183 [ ..
* (no specification provided)
Sample No.: SS-24 Source of Sample: Us4-3 - Date: 6-25-08
Location: U4-3 ' ‘ Elev./Depth: 59.4'-60.9'
MACTEC Engineering and Consulting, Inc. || Client: Fluor
. . Project: STP Units3 &4
Charlotte, North Carolina Project No: 6234084660 Figure M 1-3 o8
Tested By: id Kopi Checked By; Dou : N: -
TOSHIBA COKPOI;I)UaQIlIgONODItSkV %&ouog Pryor [?é}\l Elljg-g%}

Nuclear Energy Systems & Services Division
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Particle Size Distribution Report (ASTM D422-63 (2007))

_U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAIN SIZE IN MILLIMETERS :
% COBBLES % GRAVEL % SAND ' % SILT % CLAY
o 0.0 0.0 0.5 14.6 849
SOURCE SAMPLE # |DEPTH/ELEV.] DATE SAMPLED uscs MATERIAL DESCRIPTION NM% | L | PL
o U3-2A UD-1 48-50 ft 6/25/08 CH Brown Fat Clay 61 25
Client_Fluor Enterprises, Inc. | MACTEC ENGINEERI|NG |© Tested by: EH Reviewed by: JW ‘
Project STP Units 3 & 4 "AND : Specific Gravity = 2.749 (ASTM D 854-06)
CONSULTING, INC.

| Project No. 6234084660 Task 1.2] Lab No. 8950

POrOELS-SY



GRAIN SIZE DISTRIBUTION TEST DATA FROTTA

Client: Fluor Enterprises, Inc.
Project: STP Units 3 & 4
Project Number: 6234084660,Task 1.2

Sample Data

Source: U3~22

Sample No.: UD-1 .

Elev. or Depth: 48-50 ft . Sample Length(in./cm.): 8950
Location: U3-2A .

Description: Brown Fat Clay .

Date: 6/25/08 Natural Moisture: 34.9 :
Liquid Limit: 61 ' - Plastic Limit: 25 USCS Class.: CH
Testing Remarks: Tested by: EH  Reviewed by: JW '

Specific Gravity = 2.749 (ASTM D 854-06)

Mechanical Analysis Data

Initial

Dry sample and tare= 64.96

Tare = 15.86

Dry sample weight = 49.10

Tare for cumulative weight retained= .00
Sieve Cumul. Wt. Percent

retained finer

# 10 .00 100.0
# 20 0.04 99.9
# 40 0.06 99.9
# 60 0.10 99.8
# 100 0.13 99.7
# 140 0.18 99.6
¥ 200 0.23 99.5

Hydrometer Analysis Data

Separation sieve is #200
Percent -#200 based upon complete sample= $99.5
Weight of hydrometer sample: 48.87
Calculated biased weight= 49.12
‘Automatic temperature correction
Composite correction at 20 deg C = -5.4

Meniscus correction only= 0
Specific gravity of solids= 2.749
- Specific gravity correction factor= 0.979
Hydrometer type: 152H
Effective depth L= 16. 294964 - 0 164 x Rm

Elapsed Temp, Actual - Corrected K Rm - EBff. Diameter Percent

time, min deg C reading reading depth mm . . finer
2.00 23.3 54.0 49.3 0.0127 54.0 7.4 0.0246 98.4
5.00 = 23.3 53.0 48.3 0.0127 53.0 7.6 0.0157 96.4
15.00 23.3 51.0 46.3 0.0127 51.0 7.9 0.0093 82.4
30.00 23.3 45.0 44.3. 0.0127 45.90 8.3 0.0067 - 88.4
60.00 23.3 47.0 V42.3 0.0127 47.0 8

.6 0.0048  84.4

- MACTEC Engineeri Consultin Inc.
TOSHIBA CORPORATION g 5073 _ g1

Nuclear Energy Systems & Services Division

DCNoELR-B417



Elapsed Temp, Actual Corrected K

. Rm EfEf. Diameter Perresiinaos
time, min deg C reading reading ‘ depth mm finer
250.00 23.3 42.0 . 37.3 0.0127 42.0 .4 0.0025 74.4
1440.00 23.3 36.0 -31.3 0.0127 36.0 10.4 0.0011 62.5

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200

% COBBLES = % GRAVEL = % SAND = 0.5
% SILT = 14.6 % CLAY = 84.9
Dgs= 0.01
: MACTEC Engineeriagsand Consulting, Inc
TOSHIBA CORPORATION 17763

" T DCNo@L:R817
Nuclear Energy Systems & Services Division
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Particle Size Distribution Report (ASTM D422-63 (2007))

U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAIN SIZE IN MILLIMETERS
% COBBLES % GRAVEL % SAND % SILT % CLAY
9 0.0 0.3 74 257 60.6
SOURGE SAMPLE # |DEPTH/ELEV.| DATE SAMPLED "UsSCs MATERIAL DESCRIPTION NM% | LL PL
o U3-3A UD-2 - 50-52 & 6/23/08 CH- Gray Fat Clay 60 24

Client Fluor Enterprises, Inc. '

Project STP Units 3 & 4

8956

AND

Project No. 6234084660, Task 1.2] Lab No.

MACTEC ENGINEERING

O Tested by: EH

Reviewed by: HJ

Specific Gravity =2.784 (ASTM D 854-06)

CONSULTING, INC. |

POPOELIS-SY



GRAIN SIZE DISTRIBUTION TEST DATA RS-5150404

Client: Fluor Enterprises, Inc.
Project: STP Units 3 & 4 _
Project Number: 6234084660,Task 1.2

‘Sample Data

Source: U3-3A

Sample No.: UD-2 : - :
Elev. or Depth: 50-52 ft ' Sample Length(in./cm.): 8956
Location: U3-3A

Description: Gray Fat Clay

Date: 6/23/08 Natural Moisture:
Ligquid Limit: 60 ' Plastic Limit: 24 -USCSs Class.: CH

Testing Remarks: Tested by: EH "Reviewed by: HJ

Specific Gravity = 2.784 (ASTM D 854-06)

Mechanical Analysis Data

Initial
Dry sample and tare= 75.19
Tare = 16.24
Dry sample weight = 58.95
Tare for cumulative weight retained= .00
Sieve Cumul. Wt. Percent
retained finer
.375 inch 0.00 '100.0
# 4 0.16 99.7
# 10 0.68 - 98.8
~# 20 0.898 98.5
# 40 0.98 98.3
# 60 1.06 98.2
# 100 1.77 97.0
# 140 3.25 94.5
# 200 4.54 92.3

HYdrometer Analyéileata

Separation sieve is #200 . ' :
Percent ~#200 based upon complete sample= 92.3.
Weight of hydrometer sample: 54.41
Calculated biased weight= 58.85
Automatic temperature correction

Composite correction at 20 deg C = -5.4

Meniscus correction only= 0
Specific gravity of solids= 2.784
Specific gravity correction factor= 0.972
Hydrometer type: 152H .
Effective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm . Eff. Diameter Percent
time, min deg C reading reading . ' -+ depth mm finer '
2.00 23.1 - 55.0 50.3 0.0126 55.0. 7.3 0.0241 82.9
5.00 23.1 52.0 47.3 0.0126 52.0 7.8 0.0157 78.0
15.00 23.1 49.0 44.3 0.0126 49.0 8.3 0.0094 73.0
OSHIB A CORPORATION MACTEC Englneerl%g3ﬁ%§ Consulting, Inc. —DCNoERBIT

Nuclear Energy Systems & Services Division



Elapsed Temp, Actual Corrected X Rm Eff. Diameter Pergenioio

time, min deg C reading reading depth mm- finer
30.00 23.:1 47.0 42.3 . 0.0126 47.0 8.6 0.0068 9.7
50.00 23.1 45.0 40.3 - 0.0126 45.0 8.9 0.0045 66.4
250.00 23.1 43.0 38.3 ’ 0.0126 43.0 8.2 0.0024 63.1
1440.00 23.1 42.0. 37.3 C.012¢ 42.0 9.4 0.0010 61.5
Fractional Components
Gravel/Sand based on #4
Sand/Fines based on #200 - .
% COBBLES = . % GRAVEL = 0.3 % SAND = 7.4
& SILT = 25.7 % CLAY = 66.6 :
Dgg= ©.03
MACTEC Engineeri Consﬁitin Inc. '
TQSHIBA CORPORATION g ¥ ' g.‘, DCNo@&LRB117

Nuclear Energy Systems & Services Division o
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- Particle Size Distribution Report (ASTM D422-63 (2007))
U.S. SIEVE OPENING IN INCHES ~ U.S. STANDARD SIEVE NUMBERS HYDROMETER
100 ‘?7 '.; -1 1-{/2 ‘ll 14 112 _3_/]!17 ; 10 2:2___31&_ __5]9 EIO 1;)0\%(’_“25-:\ . iy 0
90 : : ' 10
80 N —20
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% : N 8
Y 50— ’ ’ 50 &
= ' ' N &
= 40 - - : —eo 2
3 AW <
& 30 70 @
. —
20 . ' : : : 80
10 — ' : ' : , 90
0 : 100
500 100 16 1 ol 0.01 0.001
GRAIN SIZE IN MILLIMETERS
% COBBLES % GRAVEL % SAND % SILT . % CLAY
o 0.0 0.0 1.7 ' 51.4 46.9
SOURCE SAMPLE # |DEPTH/ELEV.| DATE SAMPLED USCS MATERIAL DESCRIPTION NM%| LL | PL
0 U3-3A UD-3 60-62 fi 6/23/08 CL . Strong Brown Lean Clay . 35 16
Client Fluor Enterprises, Inc. : I MACTEC ENGINEERING © Tested by: EH  Reviewed by: JW
Project STP Units 3 & 4 AND Specific Gravity = 2.758 (ASTM D 854-06).
| Project No. 6234084660, Task 12| Lab No. 8951 __CONSULTING, INC.

POrOCIS-SY



RS-5130304

GRAIN SIZE DISTRIBUTION TEST DATA

Client: Fluor Enterprises,. Inc.
Project: STP Units 3 & 4
Project Number: 6234084650, Task 1.2

Sample Data

Source: U3-3A

Sample No.: UD-3 : , '

Elev. or Depth: 60-62 £t Sample Length(in./cm.): 8951
Location: U3-3A o ‘ ‘ .
Description: Strong Brown Lean Clay

Date: 6/23/08 v . Natural Moisture: 22.2
Ligquid Limit: 35 Plastic Limit: 16 UsSCS Class.: CL
Testing Remarks: Tested by: EH - Reviewed by: JW

Specific Gravity = 2.758 (ASTM D 854-06)

Mechanical Analysis Data

"Initial
Dry sample and tare= 71.98
Tare = 16.60
Dry sample weight = 55.38 '
Tare for cumulative weight retained= .00
Sieve Cumul. Wt. Percent
retained finer
# 4 0.00 100.0
# 10 0.05 99.9
# 20 0.07 959.9
# 40 0.11 295.8
# .60 0.16 . . 9.7
# 100 0.26 89.5
# 140 0.56 99.0
# 0 3

200 .93 98.

Hydrometer Analysis Data

Separation sieve is #200
Percent -#200 based upon complete sample= 98.3
Weight of hydrometer sample: 54.45
Calculated biased weight= 55.39
Auntomatic temperature correction
Composite correction at 20 deg C = -5.4

Meniscus correction only= 0

Specific gravity of solids= 2.758

Specific gravity correction factor= (0.977

Hydrometer type: 152H : _ '
Effective depth L= 16.294864 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm  Eff. Diameter Percent

time, min deg C reading reading A depth mm finer
2.00 23.3 50.0 45.3 0.0127 50.¢ 8.1 0.0255 80.0
5.00 23.3 44.0 39.3 0.€0127 44.0 9.1 0.0171 69.4
15.00  23.3 38.0 33.3 0.0127 38.0 10.1 0.0104 - 58.8
30.00 23.3 35.0 30.3 0.0127 35.0 10.6 0.0075 53.5

MACTEC Engineering.@sgk Consulting, Inc. = e —
TOSHIBA CORPORATION g 8361765 ing, InC. —DCNyEERBIT —
Nuclear Energy Systems & Services Division ’



Elapsed Tenmp, Actual Corrected K Rm Eff. Diametér PerRS=7110404

time, min deg C reading reading ‘ depth mm finer
60.00 23.3 32.90 27.3 0.0127 32.0 11.0 0.0054 48.2
- 250.00 23.3 27.0 22.3 0.0127 27.0 11.9 0.0028 . 39.4
1440.00 23.3 23.0 . 18.3 0.0127 23.0 12.5 0.0012 32.4
Fractional Compohents

Gravel/Sand based on #4

Sand/Fines based on #200

% COBBLES = % GRAVEL = % SAND = 1.7

% SILT = 51.4 % CLAY = 46.9

Dgs= 0.03 Dgg= 0.01 Dgp= 0.01

T OSTiE A CORPORATION MACTEC Engineeri¥%7ﬁ%% Consulﬁing, Inc. —DCNORLREI7

Nuclear Energy Systems & Services Division
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~ Particle Size Distribution Report (ASTM D422-63 (2007))
Lﬁ U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 7
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GRAIN SIZE IN MILLIMETERS -
% COBBLES - % GRAVEL % SAND % SILT % CLAY
O 0.0 ) 0.0 0.2 59.4 40.4
SQURCE SAMPLE # |DEPTH/ELEV.| DATE SAMPLED USCS MATERIAL DESCRIPTION NM % Lt PL
C U3-6A IJP-S 100-10Z ft 6/25/08 CL Brown and Light Brownish Gray Lean Clay 43 18
Client_Fluor Enterprises, Inc. MACTEC ENGINEERING |© Testedby: EH . Reviewed by: HJ
Project STP Units3 & 4 AND Specific Gravity = 5 777 (ASTM D.854-06)
Project No. 6234084660, Task 1.2[ LabNo. 8957 CONSULT'NG, INC-

POrOc16-Sd



RS-5130404

GRAIN SIZE DISTRIBUTION TEST DATA

Client: Fluor Enterprises, Inc.
Project: STP Units 3 & 4 .

Project Number: 6234084660,Task 1.2

Sample Data

Source: U3—6A

Sample No.: UD-3

Elev. or Depth: 100~102 ft Sample Length(in./cm.): 8957
Location: u3-6A - o
Description: Brown and Light Brownish Gray Lean Clay _

Date: 6/25/08 : Natural Moisture: 27.1

Liguid Limit: 43
Testing Remarks:

Plastic Limit: 18

Tested by: EH Reviewed by: HJ

I

Specific Gravity 2.777

USCS Class.: CL,

Mechanical Analysis Data

: Initial
Dry sample and tare= 81.39
Tare = 16.79
Dry sample weight = 64.60

Tare for cumulative weight retained= .00

Sieve Cumul. Wt.. Percent
retained finer
1 inch g.00 100.0
# 4 0.00 100.0
# 10 - 0.01 ~100.0
# 20 0.01 100.0
¥ 40 - -0.03 100.0
# 60 . 0.04 98.9
# 100 0.07 - 989.9
# 140 0.09 99.9
# 0 8

200 .10 99.

Hydrometer Analysis Data

Separation sieve is #200 -
Percent -#200 based upon complete sample= 99.8
Weight of hydrometer sample: 64.5 :
Calculated biased weight= €4.63
Automatic temperature correction =

~ Composite correction at 20 deg C = -5.4

Meniscus correction only= 0
Specific gravity of solids=
Specific gravity correction
Hydrometer type: 152H

Effective depth L= 16.294%64 ~ 0.164 x Rm

2.777

factor= (0.973

Corrected K . " Rm

Percent

Elapsed Temp, Actual Eff. Diametexr

time, min deg C reading reading depth mm finer
-2.00 23.1 59%9.0 54.3 0.0127 58.0 6.6 0.0230 81.7
5.00 23.1 48.0 43.3 0.0127 48.0 8.4 0.0164 65.2
15.00 23.1 38.0 33.3 0.0127 38.0 10.1 0.0104 50.1

TOSHIBA CORPORATION MACTEC Englneerlng3§§géConsu;tlng, Ipcf T DCNELREIT

Nuclear Energy Systems & Services Division



Elapsed Temp, Actual Corrected K ~ Rm Eff. Diameter Pergenivios

time, min deg C reading reading depth mm finer
30.00 23.1 34.0 29.3 0.0127 34.0 10.7 0.0076 44.1
60.00 23.1 32.0 27.3 0.0127 32.0 11.¢0 0.0054 41.1
250.00 23.1 28.0 23.3 0.0127 28.0 11.7 0.0027 35.1
1440.00 23.1 26.0 21.3 0.0127 26.0 12.0 0.0012 32.1

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200 :

% COBBLES = % GRAVEL = % SAND
% SILT = 59.4 % CLAY = 40.4 ’

0.2

Dgs= 0.02 Dgo= 0.01 Dgp= 0.01

MACTEC Engineeri%ﬁoﬁ%g Consulting, Inc.

TOSHIBA CORPORATION DCNo®&LRA84i7

Nuclear Energy Systems & Services Division
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Particle Size Distribution Report (ASTM D422-63 (2007))

1.8, SIEVE OPENING INI{NCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAIN SIZE IN MILLIMETERS )
% COBBLES % GRAVEL % SAND % SILT % CLAY
Qf . 0.0 = 0.5 7.7 23.0 68.8
SOURCE SAMPLE # |DEPTH/ELEV.| DATE SAMPLED UsCs MATERIAL DESCRIPTION NM% | LL | PL
o U4-1A UuD-2 108-110 £ 6/28/08 CH Light Greenish Gray Fat Clay 60 22

Client Fluor Enterprises, Inc.

MACTEC ENGINEERING

Project STP Units 3 & 4

AND

Project No. 6234084660, Task 1.2

{_ab No, 8963

O Tested by: EH _ Reviewed by: W
Specific Gravity = 2.744 (ASTM D 854-06)

CONSULTING, INC.

- POPOLIS-SY



GRAIN SIZE DISTRIBUTION TEST DATA RS-ST30304

Client: Fluor Enterprises, Inc.
Project: STP Units 3 & 4
Project Number: 6234084660,Task 1.2

Sample Data

Source: U4-1A

‘Sample No.: UD-2 :

Elev. or Depth: 108-110 ft Sample Length(in./cm.): 8963
Location: U4-1A ‘ ’ ‘ :
Description: Light Greenish Gray Fat Clay

Date: 6/28/08 » , Natural Moisture: 25.0
Liquid Limit: 60 Plastic Limit: 22 ' USCS Class.: CH
Testing Remarks: Tested by: EH Reviewed by: JW

Specific Gravity = 2.744 (ASTM D 854-06)

Mechanical Analysis Data

Initial
Dry sample and tare= 69.85
Tare - = 15.20
Dry sample weight = 54.65
Tare for cumulative weight retained= .00
Sieve ’ Cumul. Wt. Percent
retained finer
.375 inch 0.00 100.0
# 4 0.28 99.5
# 10 0.58 98.9
# 20 0.62 98.9
# 40 0.71 ©8.7
# 60 0.86 98.4
# 100 3.02 94.5
#-140 3.40 N 93.8
# 200 4.50 91.8

Hydrometer Analysis Data

Separation sieve is #200
Percent -#200 based upon complete sample— 91.8.
Weight of hydrometer sample: 50.15 :
Calculated biased weight= 54.6€3
Automatic temperature correction

Composite correction at 20 deg C = -5.4

Meniscus correction only= 0 ‘

Specific gravity of solids= 2,744

Specific gravity correction factor= 0.980

Hydrometer type: 152H '
Effective depth L= 16.294864 ~ 0.164 x Rm

Elapsed Temp, Actual Corrected K . Rm Eff. Diameter . Percent

time, min  deg C reading reading depth mm finer
2.00 23.3 51.0 "46.3 0.0127 51.0 7.9 0.0254 83.1
5.00 23.3 48.0 43.3 0.0127 48.0 8.4 0.0165 77.8
15.00 23.3 45.0 . 40.3 0.0127 45.0 8.9 .0.0098 72.4

TOSHIB A CORPORATION MACTEC Efxglneerlng4m Consulting, ]:nc'T ------- DENvECRBIT

Nuclear Energy Systems & Services Divi sion
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Elapsed Temp, Actual Corrected K Rm Eff. Diameter Pergemnty
time, min deg C reading reading depth mm finer -
30.00 23.3 43.0 38.3 0.0127 43.0 8.2 0.0071 68.8
60.00 23.3 - 43.0 38.3 0.0127 43.0 8.2 0.0050 68.8
250.00 23.3 43.0 38.3 0.0127 43.0 9.2 0.0025 68.8
1440.00 23.3 42.0 37.3 0.0127 42.0 9.4 0.0010 7.0
Fractional Components
Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL = 0.5 % SAND = 7.7
% SILT = 23.0 % CLAY = 68.8
Dgg= 0.03
TOSHIBA CORPORATION MACTE? Eng:_neer::.ngdffﬁtgl3 Consulting, Inc. DCNDELRSA7

Nuclear Energy Systems & Services Division
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Particle Size Distribution Report (ASTM D422-63 (2007))

U.S. SIEVE OPENING IN INCHES U.8. STANDARD SIEVE NUMBERS HYDROMETER
1142 23 4 10 20 30 40 80 100 140 200 )
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\]\
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500 100 10 1 0.1 0.01 0.001
. . GRAIN SIZE IN MILLIMETERS - ] )
% COBBLES % GRAVEL % SAND % SILT "% CLAY
) 0.0 0.0 0.3 37.2 62.5
SOURCE SAMPLE # |DEPTH/ELEV.| DATE SAMPLED Uscs MATERIAL DESCRIPTION " | NM % L PL
o U4-1A UD-4 218-220 ft 6/25/08 CH Dark Gray Fat Clay 61 22

Client Fluor Enterprises, Inc.

Project STP Units 3 & 4

Project No. 6234084660, Task 1.2£ Lab No.

8958

AND

MACTEC ENGINEERING

© Tested by: EH Reviewed by: HI
Specific Gravity =2.793 (ASTM D 854-06)

CONSULTING, INC.

C

POPOETIS-SH



GRAIN SIZE DISTRIBUTION TEST DATA

RS-5T30404

Client: Fluor Enterprises, Inc.
Project: STP Units 3 & 4
Project Number: 6234084660,Task 1.2

Sample Data

Source: U4-1A

Sample No.: UD-4

Elev. or Depth: 218-220 ft
Location: U4-1A

Description: Dark Gray Fat Clay
Date: 6/25/08 . -~ . Natural Moisture:
Liquid Limit: 61 . Plastic Limit: 22 USCS Class
Testing Remarks: Tested by: EH Reviewed by: HJ

Specific Gravity = 2.793 (ASTM D 854-06)

Sample Length(in./cm.): 8958

. CH

Mechanical Analysis Data

Initial
Dry sample and tare= 72.02
Tare : = 15.63
Dry sample weight = 56.38
Tare for cumulative weight retained= .00
Sieve . - Cumul. Wt. Percent
retained finer -
4 . 0.00 100.
10 : 0.00 100.
20 .04 99.
40 .07 99.
60 .10 99.
100 .13 99.
140 .15 99.
200 .17 99.

S ok Sk ok 9RO 9k ok
OO0 O
~J~JOO WYOWwoo

Hydrometer Analysis Data

Separation sieve is #200
Percent -#200 based upon complete sample= 99.7
Weight of hydrometer sample: 56.22
Calculated biased weight= 56.39
Autcmatic temperature correction
Composite correction at 20 deg C = -5.4

Meniscus correction only= 0

Specific gravity of solids= 2.7

Specific gravity correction factor= 0.889

Bydrometer type: 152H ‘ ‘
Effective depth L= 16.29%4964 - 0.164 x Rm

Elapsed Temp, Actual = Corrected K Rm EfEf. Diameter Percent

time, min deg C reading reading depth mm
2.00 23.1 60.0 '55.3 .0129 60.
5.00 23.1 58.0 53.3 .0129 58.

15.00 23.1 52.0 47.3 .0129 52.
30.00 1 23.1 47.0 42.3 .0129 47,

[eReNeRe
OO OC

6.5 0.0233
6.8 - 0.0151
7.8  0.0093
8.6  0.0069

finer
87.0
83.5
82.9
74.2

TOSIIB A CORPORATION MACTECvEnglneer1n54qu§Consultlng, Inc. —DENDELRBAF —

Nuclear Energy Systems & Services Division '

J



Elapsed Temp, Actual Corrected K : Rm Eff. Diameter Pexrsssnindod

time, min deg C reading reading depth mm finer

60.00 23.1 41.0 36.3 0.0129 41.0 9.6 0.0052 63.6
250.00 23.1 33.0 28.3 0.0129 33.0 .10.9 0.0027 49.6
1440.00 23.1 27.5 22.8 0.0129 27.5 11.8 0.0012 40.0

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200 :

% COBBLES = . % GRAVEL = % SAND = (0.3
% SIIT = 37.2 % CLAY = 62.5 '

Dgs= 0.01 Dgg= 0.00 Dsg= 0.00

TOSHIBA CORPORATION "‘MACTEC‘Englneerlggsﬁ%g Consulting, Inc. O i Dy —

Nuclear Energy Systems & Services Division



UOISIAK(T S30IAIOS 29 SWSISAS AF1oug JeaponN

NOILVIOdY0D VHIIHSOL

€9L/1vS

LESFHTNHANDA

Particle Size Distribution Report (ASTM D422-63 (2007))

U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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500 100 - 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
% CORBLES % GRAVEL % SAND % SILT % CLAY
) . 0.0 0.0 0.5 17.8 81.7
SOURCE SAMPLE # |DEPTH/ELEV.| DATE SAMPLED USCS MATERIAL DESCRIPTION NM% | UL PL
%) U4-1A UD-5 228-230 f& - 6/25/08 CH Very Dark Greepish Gray Fat Clay 68 29

Client Fluor Enterprises, Inc.

Project STP Units 3 & 4

AND

|| Project No. 6234084660 Task 12| Lab No.

8964

MACTEC ENGINEERING

O Tested by: EH  Reviewed by: JW

Specific Gravity = 2.791 (ASTM D 854-06)

" CONSULTING, INC.

POrOELS-SY



GRAIN SIZE DISTRIBUTION TEST DATA RS-5T30304

Client: Fluor Enterprise$, Inc.
Project: STP Units 3 & 4 ‘
Project Number: 6234084660,Task 1.2

Sample Data

Source: U4-1A

Sample No.: UD-5 : '

Elev. or Depth: 228-230 ft Sample Length(in./cm.): 89364
Location: U4-1A o

Description: Very Dark Greenish Gray Fat Clay

‘Date: 6/25/08 Natural Moisture: 41.1
Liquid Limit: 68 ‘ Plastic Limit: 2% - USCS Class.: CH
Testing Remarks: Tested by: EH -Reviewed by: JW '

Specific Gravity = 2.791 (ASTM D 854-06)

Mechanical Analysis Data

» Initial
Dry sample and tare= 65.62
Tare , = 1€.19
Dry sample weight = 49.43

Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
: retained - finer
¥ 4 o 0.00 100.0
# 10 0.03 99.9
# 20 0.06 99.9
# 40 0.11 99.8
# 60 0.16 99.7
# 100 0.20 99.6
# 140 0.24 89.5
# 200 0.26 99.5

Hydrometer Analysis Data

Separation sieve is #200
Percent -#200 based upon complete sample= 99.5
Weight of hydrometer sample: 49.17
Calculated biased weight= 49.42
Automatic temperature correction
Composite correction at 20 deg C = -5.4

Meniscus correction only= 0
Specific gravity of solids= 2.731 _
Specific gravity correction factor= 0.9570
Hydrometer type: 152H

Effective depth L= 16.284964 - 0.164 x Rm

Elapsed- Temp, Actual Corrected K Rm - Eff. Diameter Percent

time, nmin deg C reading reading - depth mm finer
2.00 23.3 54.0 49.3 0.0126 54.0 7.4 0.0243 6.9
5.00 23.3 52.0 47.3 0.0126 52.0 .7.8 0.0157 92.9 -
15.00: 23.3 50.0 45.3 0.0126 50.0 8.1 0.0092 89.0
30.00 23.3 48.0 43.3 0.0126 48.0 B:4 0.0067 85.1

T OSHB A CORPORATION MACTEC Engineeringyand Consultlng, Inc. —penrmrrRsIT

Nuclear Energy Systems & Services Division



Elapsed Tenp, Actual Corrected X Rm Eff. Diameter Pexnaamiios

time, min deg C reading reading . depth mm finer
60.00 23.3 46.0 41.3 0.0126 46.0 8.8 0.0048 81.2
250.00 23.3 41.0 36.3 0.0126 41.0 9.6 0.0025 71.3
1440.00 23.3 36.0 31.3 0.0126 36.0 10.14 0.0011 61.5"
Fractional Components:
Gravel/Sand based on #4
Sand/Fines. based on #200 : :
% COBBLES = % GRAVEL = - - % . 8SAND = 0.5
% SILT = 17.8 % CLAY = 81.7
Dgg= 0.01
MACTEC Engineeri%ﬁ.ﬁgg‘Consulting, Inc. . :
TOSHIBA CORPORATION 549 DCNo®&LR-B317

Nuclear Energy Systems & Services Division
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Particle Size Distribution Report (ASTM D422-63 (2007))

U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMEFER
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GRAIN SIZE IN MILLIMETERS '
% COBBLES % GRAVEL % SAND % SILT % CLAY
O 2.0 0.3 9.5 28.7 61.3
SQURCE SAMPLE # IDEPTH/ELEV.] DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL PL
o U4-1A UD-6 268.5-270.5 6/26/08 CH Greenish Gray Fat Clay 74 24
: ft

Client_Fluor Enterprises, Inc.

 Project STP Units 3 & 4

Project No. 6234084660.Task 1.2] Lab No.

8965

AND

MACTEC ENGINEERING

CONSULTING, INC.

O Tested by: EH  Reviewed by: JW

Specific Gravity = 2.746 (ASTM D 854-06)

POr0E1s-SY



RS-5T30404

GRAIN SIZE DISTRIBUTION TEST DATA

Client: Fluor Enterprises, Inc.
Project: STP Units 3 & 4
Project Number: 6234084660, Task 1.2

Sample Data

Source: U4-1A

Sample No.: UD-6 ,

" Elev. or Depth 268.5-270.5 ft Sample Length(in./cm.): 8965
Location: U4-1A

Description: Greenish Gray Fat Clay

Date: 6/26/08§ Natural Moisture: 43.0
Liquid Limit: 74 _ Plastmc Limit: 24 USCSs Class.: CH
Testing Remarks: Tested by: EH Reviewed by: JW

Specific Gravity = 2.746 (ASTM D 854-06)

Mechanical Analysis Data

Initial
Dry sample and tare= 75.28
Tare T 15.73
Dry sample weight = 59.55
Tare for cumulative weight retained= .00
Sieve : Cumul. Wt. Percent
retained finer
-«375 inch 0.00 100.0
# 4 0.27 ~ ‘99.5
# 10 1.47 97.5
# 20 2.33 96.1
# 40 2.81 95.3
# 60 3.1¢ 94.7
# 100 3.77 93.7
- # 140 4.81 - 91.9
# 200 5.987 90.90

Hydrometer Analysis Data

Separation sieve is #200 '
Percent -#200 based upon complete sample= 90.0
Weight of hydrometer sample: 53.58
-Calculated biased weight= 59.53
Automatic temperature correction
Composite correction at 20 deg C = -5.4

Meniscus correction only= 0
Specific gravity of solids= 2.746
Specific gravity correction factor— 0.979
Hydrometer type: 15ZH
Effective depth L= 16.294864 - 0.164 x Rm

Elapsed  Temp, Actual Corxrrected K "Rm Eff. Diameter
time, min deg C reading reading depth mm
2.00 23.3 52.0 47.3 0.0127 52.0 7.8 0.0251
5.00 23.3. 50.0 45.3 0.0127 50.0 8.1 0.0162

15.00 23.3 47.0 42.3 0.0127 47.0 8.6 0.0096

Percent

finer
77.9
74.6
59.6

TOSHIBA CORPORATION MACTEC ZngineeringsfRgh Consulting, Inc. T DCNOERSIT

Nuclear Energy Systems & Services Division



Elapsed Temp, Actual Corrected K Rm Eff. Diameter Pengentvio4
.time, min deg C reading reading depth mm finer
30.00 23.3 45.0 40.3 0.0127 45.0 8.9 0.0069 66.4
60.00 23.3 42.0 37.3 0.0127 42.0 9.4 0.0050 61.4
250.00 23.3 40.0 35.3 0.0127 40.0 9.7 0.0025 58.1
1440.00 23.3 35.0 30.3 0.0127 35.0 10.6 0.0011 49.9
Fractional Components
Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = ‘ % GRAVEL = O‘.S % SAND = O,
% SILT = 28.7 % CLAY = 61.3
Dgg= 0.05 Dgp= 0.00 Dgp= 0.00
TOSHIBA CORPORATION. MACTEC'EnglneerLQ%zﬁ%% Consulting, Inc"_TKﬁE@LRBﬂW

Nuclear Energy Systems & Services Division



NOILVIOAOD VAIHSOL

UOISTAI(T SIDIAIDG 29 SWINSAS ASIoug Jea[onp

£92/£9S

JESFENDANDQ

; .
| . ‘Particle Size Distribution Report (AST&H {}422—63 (2007))
U.S. SIEVE OPENING IN INCHES : U.S. STANDARD SIEVE NUMBERS HYDROMETER
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' GRAIN SIZE IN MILLIMETERS '
A . % GRAVEL % SAND - % FINES
'+ % COBBLES " COARSE FiNE COARSE MEDIUM FINE. SILT CLAY
O 0.0 1 00 0.0 ;02 - 02 3.1 18.4 78.1
SOURCE SAMPLE # |DEPTH/ELEV | DATE SAMPLED | USCS MATERIAL DESCRIPTION - _ NM%| LL | PL
0 U4-1A UD-7 2772792 Ft 6/27/08 CH Dark Bluish Gray Fat Clay gl 27
Client Fiuor Enterprises, Inc. i : MACTEC ENG lNEERING © Tested by: EH Reviewed by: HI
Project STP Units 3 & 4 - AND — Specicific Gravity = 2.689 (ASTM D 854-06)
Project No. 6234084660,Task 1.2\ Lab No. 8952 |~ CNSULT'NQ, 'NC

YOPOL1S-SYH



GRAIN SIZE DISTRIRUTION TEST DATA

RS-5130404
Zlient: Fluor Enterprises, Inc.
>roject: STP Units 3 & 4 ,
>roject Number: 6234084660, Task 1.2
Sample Data
Source: U4-1A2
Sample No.: UD-7 ‘
flev. or Depth: 277-279.2 Ft - " Sample Length(in./cm.): 8952
Location: U4-1A ' '
Jdescription: Dark Bluish Gray Fat clay
"date: 6/27/08 ' Natural Moisture:
Liquid Limit: 81 ’ Plastic Limit: 27 USCS Class.: CH
Testing Remarks: Tested by: EH Reviewed by: HJ
Specicific Gravity = 2.689 (ASTM D 854-06)
Mechanical Analysis Data
Initial
Dry sample and tare= 56.39
Tare -o= 15.91
Dry sample weight = 40.48
Tare for cumulative weight retained= .00
Sieve Cumul. Wt. = Percent
retained - finer
# 4 0.00 100.0
# 10 0.08 99.8 -
# 20 0.11 9.7
# 40 0.15 99.6
# 60 0.18 . 89.6
# 100 0.53 98.7
# 140 1.05 87.4
# 200 1.42 - 96.5
Hydrometer Analysis Data
Separation sieve is #2000 :
Percent -#200 based upon complete sample= 96.5
Weight of hydrometer sample: 39.06 '
Calculated biased weight= 40.48
Automatic temperature correction
Composite correction at 20 deg C = -5.4
Meniscus correction only= 0
Specific gravity of solids= 2.7
Specific gravity correction factor= 0.989
Hydrometer type: 152H -
Effective depth L= 16.294964 - 0.164 x Rm
Elapsed = Temp:, Actual X Corrected K Rm "Eff. Diameter Percent
time, min deg C reading reading depth mm finer
2.00 23.3 44.0 39.3 0.0129 44.0 9.1  0.0275 96.1
5.00 23.3 43.0 38.3 0.0129 43.0 9.2 0.0176 93.7
15.00 23.3 40.5 35.8 0.0129 40.5 9.7 0.0104 87.6
30.00 23.3 39.0 .- 34, 3 0.0129 39.0 9.9 0.0074 83.9
- TOSHIBA-CORPORATION: -

-DCND@LRA847....

M gea
TEC En ineerin C .
Nuclear Energy Systems & Serv1ces D1v1$on o g g a onsult:.ng , Inc



Elapsed Temp, Actual Correcred n T oI

.EA_II . iauns ool
time, min deg C reading reading dépth mm
60.00 23.3 37.0 32.3 - 0.0128% 37.0 10.2 0.0053
250.00 23.3 34.0 29.3 0.0129 34.0 10.7 0.0027
~1440.00 23.3 32.0 27.3 0.0129 32.0 11.0 0.0011

LS de 5L R

£ iR$e5130404
79.0
71.7

£6.8

Fractional Components

sravel/Sand based on %4
3and/Fines based on #200

§ COBBLES = % GRAVEL = : ‘

5 SAND = 3.5 (% coarse = 0.2 $ medium = 0.2 % fine = 3.1)
5 SILT = 18.4 _% CLAY = 78.1

d)gs= 0.01

e TOSHIBA CORPORATION ...

. . 555/763. . ' DCNDEN. RA81i7
Nuclear Energy Systems & Services 1Vni“§f'ol£Ec Engineering an% Consulting, Inc. . ' i
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Particle Size Distribution Report (ASTM D422-63 (2007))

U.S8. SIEVE QPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAIN SIZE IN MILLIMETERS
% COBBLES % GRAVEL % SAND % SILT % CLAY
0 ] 0.0 1.1 11.5 422 '45.2
SOURCE SAMPLE # |DEPTH/ELEV.} DATE SAMPIED USCS . MATERIAL DESCRIPTION NM % Li PL
0 U4-3A UD-1 52-54' 6/25/08 CL Light Reddish Brown to Light Olive Gray Lean Clay 46 20

Client Fluor Enterprises, Inc.

Project STP Units 3 & 4

8959

MACTEC ENGINEERING

AND

CONSULTING, INC.

O Tested by:

Reviewed by: HY

Specific Gravity =2.762 (ASTM D 854-06)

Project No. 6234084660, Task 12| Lab No.

POrOE1s-SU



RS-5130404

GRAIN SIZE DISTRIBUTION TEST DATA

Client: Fluor Enterprises, Inc.
Project: STP Units 3 & 4
Project Number: 6234084660,Task 1.2

Sample Data

Source: U4-3A

Sample No.: UD-1 : :

Elev. or Depth: 52-54' Sample Length(in./em.): 8959
Location: U4-3A ‘ '

Description: Light Reddish Brown to Light Olive Gray Lean Clay

Date: 6/25/08 , Natural Moisture:
Liquid Limit: 46 , Plastic Limit: 20 ~ USCs Class.: CL
Testing Remarks: Tested by: Reviewed by: HJ

Specific Gravity = 2.762 (ASTM D 854-06)

Mechanical Analysis Data

Initial
Dry sample and tare= 94.064
Tare = 15.¢98
Dry sample weight = 78.66
Tare for cumulative weight retained= .00
Sieve Cumul. Wt. Percent
retained finer
. .375 inch 0.00 100.0
# 4 0.84 98.9
# 10 1.28 98.4
“# 20 1.56 98.0
# 40 “1.62 87.9
# 60 1.81 7.7
# 100 2.91 96.3
# 140 C6.27 - 92.0
# 9.94 87.4

200

‘Hydrometer Analysis Data

Separation sieve is #200
Percent -#200 based upon complete sample= 87.4
Weight of hydrometer sample: 64.37
Calculated biased weight= 73.65
Automatic temperature corrxection
Composite correction at 20 deg C = -5.4

Meniscus correction only= 0
Specific gravity of solids= 2.762
Specific gravity correction factoxr= 0.976
Hydrometer type: 152H »
- Effective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm EEf. Diameter Percent

time, min deg C reading reading depth mm finer
2.00 23.1 50.0 45.3 0.0127 50.0 8.1 0.0256  60.0
5.00 23.1 46.0 41.3 0.0127 46.0 8.8 .0.0168 ©54.7
15.00 23.1 43.0 38.3 0.0127 43.90 9.2 0.0100 50.7

—TOSHIBA CORPORATION —— MACTEC Engineeringsﬁm@gConsulting, Inc. HENoELERBITF—

Nuclear Energy Systems & Services Division



Elapséd Temp, Actual Corrected K Rm Eff. Diameter Pehggn@«m

time, min deg C reading reading depth mm finer
30.00 23.1 41.0 36.3 0.0127 41.0 9.6 0.0072 48.1
60.00 23.1 3%9.0 34.3 0.0127 35.0 2.9 0.0052 45.4
250.00 23.1 37.0 32.3 0.0127 37.0 10.2 0.0026 42.8
1440.00 23.1 36.5 31.8 0.0127 36.5 10.3 0.0012 42.1

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200 .

% COBBLES = % GRAVEL = 1.1 % SAND = 11.5
% SILT = 42.2 - % CLAY = 45.2

Dgs= 0.07 Dgg= 0.03 Dgypo= 0.01

TOSHIB A CORPORATION MACTEC Engmneerlqgﬁﬂ%% Cpnsultlng, Inc. —DCNDRLRBIT—

Nuclear Energy Systems & Services Division
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Particle Size Distribution Report (ASTM D422-63 (2007))

£9//699

~ U.8. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE. NUMBERS HYDROMETER
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) _ CRAIN SIZE IN MILLIMETERS '
% COBBLES % GRAVEL % SAND % SILT % CLAY
O 0.0 - 0.0 8.0 68.4 23.6
SOURCE " | SAMPLE # [{DEPTH/ELEV.] DATE SAMPLED UsCcs MATERIAL DESCRIPTION NM % LL PL
o U4-3A Ub-2 85-87 fi 6/25/08 CL Light Gray to Light Brown Lean Clay 130 | 19

Client Fluor Enterprises, Inc.

Project STP Units 3 & 4

MACTEC ENGINEERING O Tested by: EH Reviewedby'tJW

AND

CONSULTING, INC.

Specific Gravity = 2.725 (ASTM D §54-06)

Project No. 6234084660, Task 1,2! Lab No. 8953

POPOELIS-SY
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GRAIN SIZE DISTRIBUTION TEST DATA

Client: Fluor Enterprises, Inc.
Project: STP .Units 3 & 4
Project Number: 6234084660,Task 1.2

Sample Data

Source: U4-3A

Sample No.: UD-2 ,

Elev. or Depth: 85-87 ft Sample Length(in./cm.): 8553
Location: U4-3A

Description: Light Gray to Light Brown Lean Clay

Date: 6/25/08 Natural Moisture: 27.9
Licquid Limit: 30 Plastic Limit: 19 USCS Class.: CL
Testing Remarks: Tested by: EH Reviewed by: JW

Specific Gravity = 2.725 (ASTM D 854-06)

 Mechanical Analysis Data

Initial

Dry sample and tare= 90.19

Tare = 16.43

Dry sample weight = 73.76

Tare for cumulative weight retained= .00
- Sieve Cumul. Wt. Percent

retained finer

# 4 0.00 ©100.0
# 10 0.18 99.8
# 20 0.31 89.6
# 40 0.51 ©99.3
# 60 0.60 99.2
# 100 0.76 99.0
# 140 1.93 97.4
# 200 5.87 : 92.0

Hydrometer Analysis Data

.Separation sieve is #200 o
Percent -#200 based upon complete sample— 92.0
Weight of hydrometer sample: 67.89
Calculated biased weight= 73.79
Automatic temperature correction

Composite correction at 20 deg C = -5.4

Meniscus correction only= 0
Specific gravity of solids= 2.725
Specific gravity correction factor~ O 984
Hydrometer type: 152H
Effective depth L= 16.294964 - 0.164 x Rm

Elapsed = Temp, Actual Corrected K Rm Eff. Diameter Percent

time, min deg C reading reading _ depth mm . finer
2.00 23.3 40.0 35.3 0.0128 40.0 9.7 0.0283 . 47.1
5.00 23.3 32.5 27.8 0.0128 32.5 11.0 ~0.0190 37.1
15.00 23.3 27.0 22.3 . 0.0128 27.0 11.9 0.0114 29.8
30 00 . 23.3 25.0~ 20. 3 0.0128 25.0 12.2 0.0082 27.1

"TOSﬂBKCOKHMGUFﬂT——— MACTEC Englneerlngsmqgg(3onsult1ng, Inc. ::BeﬁﬁéEﬂﬁﬁﬁ———-—~

Nuclear Energy Systems & Services Division



Elapsed v Temp, Actual Corrected KX Rm Eff. Diameter PemRsemiood

time, min deg C reading reading - depth mm finer
60.00 23.3 23.0 i8.3 0.0128 23.0 12.5 0.0059 24.5

- 250.00 23.3 21.0 16.3 0.0128 21.0 12.9 0.0029 21.8

1440.00 23.3 206.0 15.3 0.0128 20.0 13.0 0.0012 ©20.5
Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200

% COBBLES = - } $ GRAVEL = % SAND = 8.0

% SILT = 68.4 % CLAY = 23.6

Dgs= 0.06 Dgo= 0.04 Dgp= 0.03

D3g= 0.01

TOSTIBA CORPORATION MACTEC Engineeringqapd Consulting, Inc. *Txnwmtﬁxﬂw

Nuclear Energy Systems & Services Division
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Particle Size Distribution Report (ASTM D422-63 (2007))
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U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
IS T | e | s BT 7 2 =t P 0
100 ) T
\\\‘\0_\
g0 ) = \\\ 10
80 \\ 20
3.-*-..\-‘15\\_\_‘__-_—_'_\ o
B 9
W b4
2 60 40 j)
: :
o~
u 50 — 50 %
= m
W b
|_.
Z 40 60 X
O s
i i
a 30 70 ¢
3
20 |- —] 80
10 %0
0 100
500 7100 10 . 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
% COBBLES % GRAVEL % SAND - % SILT % CLAY
o 0.0 ~ 0.0 7.6 18.6 73.8
SOURGE SAMPLE # |DEPTH/ELEV.| DATE SAMPLED USCS MATERIAL DESCRIPTION NM% | W | PL
O U4-6A UD-3 110.5-112.5 6/26/08 CH Light Greenish Gray Fat Clay 84 22
ft
Client Fluor Ehterprises, Ine. MACTE C E N G l N E E R! NG O Tested by: EH  Reviewed by: JW
Project STP Units 3 & 4 AND Specific Gravity =2.762 (ASTM D 854-06)
Project No. 6234084660,Task 1.2| Lab No. 8954

CONSULTING, INC.

POroL1s-Sd
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GRAIN SIZE DISTRIBUTION TEST DATA

‘RS-5T30404

. Client: Fluor Enterprises, Inc.

Project: STP Units 3 & 4
Project Number: 6234084660,Task 1.2

Sample Data

Source: U4-6A

Sample No.: UD-3 ‘ :
Elev. or Depth: 110.5-112.5 ft Sample Length(in./cm.): 8954
Location: U4-6A ‘

Description: Light Greenish Gray Fat Clay

Date: 6/26/08 : Natural Moisture: 30.7

Liquid Limit: 84 Plastic Limit: 22 USCS Class.: CH
Testing Remarks: Tested by: EH Reviewed by: JW

{
Specific Gravity = 2.762 (ASTM D 854-06)

Mechanical Analysis Data

Initial
Dry sample and tare= 70.16
Tare = 16.74
Dry sample weight = 53.42

Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained finer

# 4 0.00 100.0

# .10 0.15 99.7

# 20 0.29 - 99.5

# 40 0.34 98.4

# 60 0.51 99.0

# 100 1.66 96.9

# 140 2.97 - 94.4

# 200 4.04 92.4

Hydrometer Analysis Data

Separation sieve is #200

Percent -#200 based upon complete sample— 92.4

Weight of hydrometer sample: 4S.38

Calculated biased weight= 53.44

Automatic temperature correction
Composite correction at 20 deg C = -5.4

Meniscus correction only= 0

Specific gravity of solids= 2.762
Specific gravity correction factor= 0.976
Hydrometer type: 152H

Effective depth L= 16.294864 - 0.164 x Rm-

Elapsed Temp, Actual Corrected K = Rm Eff. . Diameter Percent
time, min deg C reading reading : - depth mm finer
-2.00 23.3 . 51.0 46.3 0.0127 51.0 7.9 0.0253 84.6
5.00 23.3 48.0 43.3 0.0127 48.0 8.4 0.0165 79.2
15.00 23.3 46.0 41.3 0.0127 46.0 8.8 0.0097 "75.5
30.00 23.3 45.5 40.8 0.0127 45.5 8.8 0.0069 74.6
1 S .
TOSHIBA CORPORATION MACTEC Eng ueer:z.ng6 ﬁzéis Consulting, Inc. DCNCELR BT

Nuclear Energy Systems & Services Division



Elapsed Temp, Actual Corrected K : Rm EfE. Diameter PerRisfiip404

time, min deg C reading reading , c depth mm finer
60.00 23.3 45.0 40.3 0.0127 45.0 8.9 0.0049 73.7
250.00 23.3 " 44.0 39.3 0.0127 44.90 9.1 0.0024 71.9

1440.00 23.3 44.0 39.3 0.0127 44.0 9.1 0.0010 71.9

Fractional'Components

Gravel/Sand based on #4
Sand/Fines based on #200 ‘
% COBRBRLES = % GRAVEL = . & SAND = 7.6

% SILT = 18.6 % CLAY = 73.8
Dgs= 0.03
MACTEC En inéeri Consultin Inc.
TOSHIBA CORPORATION gine n%ﬁﬁ% : ng, _[TC'N&ELR,Bﬂ

Nuclear Energy Systems & Services Division
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Particle Size Distribution Report (ASTM D422-63 (2007))

" U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAIN SIZE IN MILLIMETERS :
% COBBLES % GRAVEL % SAND % SILT % CLAY
s 0.0 0.0 0.2 5.1 - 947
SQURCE SAMPLE # [DEPTH/ELEV.| DATE SAMPLED uscs MATERIAL DESCRIPTION NM% | L e
o U4-6A UD-4 265-267 ft 6/27/08 CH : QOlive Brown Fat Clay 87 34
Client _Fluor Enterprises, Inc. MACTEC ENGINEERING |C Testedby: EH - Reviewed by: JW
Project STP Units 3 & 4 AND Specific Gravity =2.77 (ASTM D 854-06)
Project No. 6234084660, Task 1.2J Lab No. 8955 CONSULTlNG’ lNC

POVOSIS-SY



RS=3130804
GRAIN SIZE DISTRIBUTION TEST DATA

Clientf Fluor Enterprises, Inc.
Project: STP Units 3 & 4 '
Project Number: 6234084660,Task 1.2

Sample Data

Source: U4-6A

Sample No.: UD—-4 . v .
Elev. or Depth: 265-267 ft : Sample Length(in./cm.): 8955 "
Location: U4-6A

Description: Olive Brown Fat Clay

Date: 6/27/08 ' Natural Moisture: 38.8
Liquid Limit: 87 Plastic Limit: 34 USCS Class.: CH
Testing Remarks: Tested by: EH Reviewed by: JW

Specific Gravity = 2.77 (ASTM D 854-06)

' Mechanical Analysis Data

Initial

Dry sample and tare= - 63.49

Tare = - 15.91

Dry sample weight = 47.58

Tare for cumulative weight retained= .00
Sieve Cunmul. Wt. Percent

retained finer

# 10 0.00 - 100.0
# 20 0.02 100.0
# 40 0.02 - 100.0
# €0 .04  ° 99.9
# 100 0.06 99.9
# 140 0.08 99.8
# 200 0.10 ‘ 99.8

Hydrometer Analysis Data

Separation sieve is #200

Percent ~-#200 based upon complete sample= 99.8

Weight of hydrometer sample: 47.48 :

Calculated biased weight= 47.58

Automatic temperature correction v
Composite correction at 20 deg C = -5.4

Meniscus correction only= 0
Specific gravity of solids= 2.77
Specific gravity correction factor= 0.974
Hydrometer type: 152H
Effective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter ' Percent
_time, min deg C reading reading depth mm ~ finer
2.00 23.3 53.0 48.3 6.0127 53.0 7.6 0.0247 99.0
5.00 23.3 53.0 48.3 $.0127 53.0 7.6 0.0156 99.0
15.00 23.3 52.5 47.8 0.0127 52.5- 7.7 . .0.0091 897.92
30.00 23.3 52.0 . 47.3 0.0127 52.0 7.8 0.0064 - 96.9
8 0.0127 50.5 8.0 0.0046 83.9

60.00 - 23.3 50.5 45.

C Engineerin Consultin . p——
TOSHIBA CORPORATION . ACTEC Eng 966783 Consulting, Inc. —peNpmcrsiy
Nuclear Enérgy Systems & Services Division '



Elapsed Temp, Actual Corrected K Rm Eff. Diameter PerBefnl8404
time, min deg C reading reading : depth mm finer
250.00 23.3 47.0 42.3 0.0127 47.0 8.6 0.0023 86.7
1440.00 23.3 42.5 37.8 - 0.0127 42.5 9.3 0.0010 77.5
Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200

% COBRLES = % GRAVEL = % SAND = 0.2

% sSIuT = 5.1 % CLAY = 94.7

Dgs= 0.00

TOSHIBA CORPORATION MACTEC EnglneerlngsﬁﬁﬁsConsultlng, Inc.

Nuclear Energy Systems & Services Division
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Particle Size Distribution Report (ASTM D422-63 (2007))

U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAIN SIZE IN MILLIMETERS :
% COBBLES % GRAVEL % SAND % SILT . % CLAY
O 0.0 0.0 0.5 35.9 63.6
SOURCE SAMPLE # |DEPTH/ELEV.| DATE SAMPLED Uscs MATERIAL DESCRIPTION NM% | LL PL
o 13-5B UbD-4 98-100 Ft. 6/25/08 CH Brown Fat Clay 55 25

Client Fluor Enterprises, Inc.

Project STP Units 3 & 4

Project No. 6234084660,Task1.2f Lab No.

8960

AND

MACTEC ENGINEERING |° Testd by EH

Specific Gravity = 2.754 (ASTM D 854-06)

CONSULTING, INC.

Reviewed by: HY

POF0E15-SY



RS-5130404

‘GRAIN SIZE DISTRIBUTION TEST DATA

Client:‘Fluor Eﬁtefprises, Inc.
Project: STP Units 3 & 4
Project Numbexr: 6234084660,Task 1.2

.Sample\Data

Source: T3-5B
Sample No.: UD-4

Elev. or Depth: 98-100 Ft. Sample Length(in./cm.): 8960

Location: T3-3B
Description: Brown Fat Clay

Date: 6/25/08 Natural Moisture:
Liguid Limit: 55 Plastic Limit: 25 USCS Class.: CH
Testing Remarks: Tested by: EH Reviewed by: HJ

i

Specific Gravity 2.754 (ASTM D 854-06)

Mechanical Analysis Data

Initial
Dry sample and tare= 76.16
. Tare . = 15.98
Dry sample wezght = - 60.18
Tare for cumulative weight retained= .00
Sieve : Cumul. Wt. Percent
retained finexr
# 4 0.00 - 100.0
# 10 0.00 100.0
# 20 0.04 99.9
# 40 0.09 9.9
# 60 0.13 9.8
# 100 0.15 9.8
# 140 0.25 99.6
#. 0.31 99.5

200

Hydrometer Analysis Data

Separation sieve is #200

Percent -#200 based upon complete sample= $9.5

Weight of hydrometer sample: 60.18

Calculated biased weight= 60.48

Automatic temperature correction :
Composite correction at 20 deg C = -5.4

Meniscus correction only= 0
Specific gravity of solids= 2.754
Specific gravity correction factor= 0.978
Hydrometer type: 152H
Effective depth L= 16.294%64 ~ 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm . Eff. Diameter
time, min deg C reading reading depth mnm :
2:00 23.1 60.0 55.3 0.0127 60.0 6.5 0.0229
5.00 23.1 56.0 51.3 0.0127 56.0 7.1 0.0152
15.00 23.1. 51.0 46.3 0.0127 51.0 7.9 0.0093
30.00 23.1 47.0 42.3 0.0127 47.0 8.6 0.0068

Percent
finer
89.
82.
74.
68,

> O WD ™

: MACTEC Engineerin 'Cdnsultin Inc. -
TOSHIBA CORPORATION Bng 3667765 g & DCNo@LR-AB317

" Nuclear Energy Systems & Services Division



Elapsed Temp, Actual Corrected K Rm RfE. Diameter Pexgeniosos

time, min deg C reading reading : _ depth mm - finer
60.00 23.1 44.0 39.3 0.0127 44.0 e.1 0.0050 63.5
- 250.00 23.1 39.0 34.3 0.0127 38.0 9.8 0.0025 55.5
1440.00 23.1 32.0 ©27.3 0.0127. 32.0 11.¢0 0.0011 44,1
Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200 _

% COBBLES = % GRAVEL = % SAND = 0.5 .

% SILT = 35.9 % CLAY = 63.6

Dgs= 0.02 Dgo= 0.00 Dgg= 0.00

MACTEC Engineeriﬁ%,and Consulting, Inc.
TOSHIBA CORPORATION 0/763 -

Nuclear Energy Systems & Services Division

DCNo¢N:R847
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Particle Size Dlstnbutlon Report (ASTM D422-63 (2007))

U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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: GRAIN SIZE IN MILLIMETERS
% COBBLES % GRAVEL % SAND % SILT % CLAY
O 0.0 0.9 6.1 35.5 57.5
SOURCE SAMPLE # |DEPTH/ELEV.] DATE SAMPLED uscs MATERIAL DESCRIPTION NM%] LL | PL |
© D3-1A UD-1 48-50 Ft. 6/24/08 CH Reddish Brown and Light Greenish Gray Fat Clay 60 20
Client’ Fluor Enterprises, Inc. MACTEC ENGINEERING |© Tested by EH Reviewed by: HJ
Project STP Units3 &4 _ AND o Specific Gravity =2.775 (ASTM D 854-06)
Project No. 6234084660, Task 1.2] Lab No. 8961 CONSUL-”NG, INC.

POr0E1S-SY



RS-5130404

GRAIN SIZE DISTRIBUTICN TEST DATA

Client: Flucr Enterprises, Inc.
Project: STP Units 3 & 4 :
Project Number: 6234084660,Task 1.2

Sample Data

Source: D3-1A

Sample No.: UD-1 _

Elev. or Depth: 48-50 Ft. N Sample Length(in./cm.): 8961
Location: D3-1A ' '

Description: Reddish Brown and Light Greenish Gray Fat Clay -

Daté: 6/24/08 Natural Moisture: 23.4
Ligquid Limit: 60 Plastie Limit: 20 USCS Class.: CH
Testing Remarks: Tested by: EH Reviewed by: BJ

Specific Gravity = 2.775 (ASTM D 854-06)

Mechanical Analysis Data

: Initial
Dry sample and tare= 72.34
Tare ' = 15.35
Dry sample weight = ~56.93

Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained finer
.375 inch - 0.00 100.0
# 4 ' 0.54 99.1
# 10 ’ 0.71 98.8
# 20 0.81 98.6
# 40 0.86 88.5
# 60 0.93 98.4
# 100 1i.40 97.5
# 140 2.56 - 95.5
# 200 3.97 83.0

Hydrometer Analysis Data

Separation sieve is #200
Percent -#200 based upon complete sample= 93.0
Weight of hydrometer sample: 56.89 :
Calculated biased weight= 61.28
Automatic temperature correction

Composite correction at 20 deg C = -5.4

Meniscus correction only= 0

Specific gravity of solids= 2.775"

Specific gravity correction factor= 0.973

Hydrometer type: 152H _ '
Effective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K - Rm Eff. Diameter
time, min deg C reading reading depth mm
2.00 . 23.1 51.0 46.3 0.0127 51.0 7.9 0.0252
5.00 23.1 49.0 44.3 0.0127 49.0 8.3 0.0163
15.00 23.1 46.0 41.3 0.0127 46.0 8.8 0.0087

Percent
finer
73.5
70.3
65.6

: MACTEC Engineerin Consulting, Inc.
TOSHIBA CORPORATION ‘ g 875785 g1 | DCNo&LRBIT

Nuclear Energy Systems & Services Division



Elapsed Temp, Actual Corrected K Rm Eff.  Diameter Pengenipios

time, min deg C reading reading depth mm : finer
30.00 23.1 43.5 38.8 0.0127 43.5 9.2 0.0070 61.6
60.00 23.1- 41.0 36.3 0.0127 41.0 9.6 0.0051 57.6
250.00 23.1 38.0 33.3 0.0127 38.0 10.1 0.0025 52.9
1440.00 23.1 36.0 31.3 0.0127 36.0 10.4 0.0011 49.7
Fractional Components
Gravel/Sand based on #4
Sand/Fines based on #200 _ A
% COBBLES = % GRAVEL = 0.9 % SAND = 6.1

% SILT = 35.5 = % CLAY = 57.5

Dgs= 0.05 Dgo= 0.01 Dgg= 0.00

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

MACTEC Engineeri%%3%%% Consulting, Inc. DCNWELR&HW
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Particle Size Distribution Report (ASTM D422-63 (2007))

U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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: GRAIN SIZE IN MILLIMETERS
o % GRAVEL % SAND % FINES
% COBBLES COARSE FINE COARSE MEDIUM FINE SILT CLAY
0 0.0 0.0 0.0 0.1 0.3 15.0 41.6 43.0
SOURCE SAMPLE # |DEPTH/ELEV.| DATE SAMPLED USCS MATERIAL DESCRIPTION : NM % LL PL
O . D3-1A UD-2 98-100 Ft. 11/11/08 CL Brown Lean Clay with Sand 44 18

Client Fluor Enterbrises, Inc.

LESHTAINOQ

Project STP Units3 & 4

AND

MACTEC ENGINEER!NG O Tested by: EH

o CONSULTING, INC.

Reviewed by: HJ
Specific Gravity = 2.692 (ASTM D 854-00)

Project No. 6234084660,’1‘ask£l Lab No.

POPOLIS-SY



GRAIN SIZE DISTRIBUTION TEST DATA RS-5130404

Client: Fluor Enterprises, Inc.
Project: STP Units 3 & 4
Project Number: 6234084660,Task 1.2

Sample Data

Socurce: D3-1A

Sample No.: UD-2 ‘ : ‘

Elev. or Depth: 98-100 Ft. ‘ Sample Length(in./cm.): 8962
Location: D3-1A

Description: Brown Lean Clay with Sand

Date: 11/11/08 Natural Moisture:
- Liquid Limit: 44 - Plastie Limit: 18 ' USCS Class.: CL
Testing Remarks: Tested by: EH ' Reviewed by: HJ

Specific Gravity = 2.692 (ASTM D 854-06)

' Mechanical Analysis Data

Initial
Dry sample and tare= 81.63
Tare = 16.35
Dry sample weight = 65.28
Tare for cumulative weight retained= .C0C
Sieve Cumul. Wt.- Percent
. retained finer
# 4 0.00 100.0
# 10 0.09 . 99.9
# 20 .20 . 99.7
# 40 0.29 939.6
# 60 0.34 . 99.5
# 100 0.62 99.1
# 140 3.75 94.3
# 200 10.04 84.6

Hydrometer Analysis Data

Separation sieve is #200

Percent ~-#200 based upon complete sample= 84.6

Weight of hydrometer sample: 55.24 ‘

Calculated biased weight= 65.30

Automatic temperature correction ‘
Composite correction at 20 deg C = -5.4

Meniscus correction only= 0
Specific gravity of solids= 2,692
Specific gravity correction factor= 0.991 '
Hydrometer type: 152H :
Effective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K - Rm Eff. Diameter Percent

time, min deg C reading reading ' ~ depth mm finer
2.00 22.8 42.0 37.2 ' 0.0130 42.0 9.4 0.0282 56.5
5.00 22.8 40.0 35.2 0.0130 40.0 9.7 0.6182 - 53.4
15.00 22.8 37.0 - - 32.2 : ©0.0130 37.0 10.2 0.0108 48.9
30.00 22.8 35.0 30.2 0.0130 35.0 10.6 0.0077 - 45.8

MACTEC Engineeriggyﬁﬁg‘Consulting, Inc.

TOSHIBA CORPORATION DCNOELR33A7

Nuclear Energy Systems & Services Division



Elapsed Temp, Actual Corrected K Rm Bff, . Diameter

Nuclear Energy Systems & Services Division

Pepranios
time, min deg C reading reading . depth mm finer
60.00 22.8 33.5 28.7 0.0130 33.5 10.8 0.0055 43.6
- 250.00 22.8 31.0 26.2 0.0130 31.0 11.2  0.0028° 39.8
14406.00 22.8  28.0 23.2 0.0130 28.0 11.7 0.0012 35.2
Fractional Components
Gravel/Sand based on #4
" Sand/Fines based on #200
% COBBLES = % GRAVEL = .
% SAND = 15.4 (% coarse = 0.1 % medium = 0.3 % fine = 15.0)
% SILT = 41.6 % CLAY = 43.0
Dgs= 0.08 Dgo= 0.03 Dgg= 0.01
TOSHIB A CORPORATION MACTEC Engineerigﬁyﬁﬁg Consulting, IncT DCNCEERBAT—
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3
I
~
.

()]

s

(&)
!

WATER CONTENT
g

o}]
o
~

——
PLASTICITY INDEX
. -
|
~

e
L™
N
[}
I
~
~
0,
%‘

60.1} B e e / /

CL- : ?”" et a '
EENEE 4!{///’3%%%/, :§}§¥-2._.TQ§_ ‘ MH or OH

59.5 .25 5 _ &) 1 ég 50.._. i - 55 .”.-:'v:ﬂo"

jg T 206 _
NUMBER OF BLOWS LIQUID LIMIT

SOURCE SAMPLE # |DEPTH/ELEV. | DATE SAMPLED | USCS. . ‘ MATERIAL DVESCRlPTlON ‘ N % ii.

10
=8

» U32A _UD-l_| 4850 6/25/08 CH . BrownFatClay 3491 81

: < : e :
g@@ Tested by: EH  Reviewsd by: JW

Client Fluor Enterprises, Inc. &@&ﬁf?ﬁ@ ﬁg@{;gwﬁg

 Specific Gravity = 2.749 (ASTM D 854-06)

Project STP Units3 & 4 ' ' _ ,&&5

- LESFHTNANDA

Project No. 6234084660,Task1;2‘l LabNo. 8950 Q@N§i§§;§“§§%§; @*3@ |

POPOSIS-SH
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S NANDOd

LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318-05)

UD-2

63.4 : 60 7 4
\ Dashed line indicates the approximate
_ hd upper limit boundary for natural soils
50— ;
62.2
\\" ao}— L
v /
},—
Z 61.0 w /
i ;
= 4 /
8 r
&) = 30—
e Q-
i - 7
= [2] /
< 598 é , /
20— A /]
o\/
\ , // o /
3y
58.6 \ / /
10§— 7
° 7 A 7.7 // 7
4 __,[///P}i:‘%//// ML gr OL MH or OH
57.4 ! '
5 10 20 25 30 4Q 10 30 50 70 90 110
NUMBER OF BLOWS . LIQUID LIMIT
SOURCE - SAMPLE # |DEPTH/ELEV.! DATE SAMPLED Uscs MATERIAL DESCRIPTION NM% | LL P
d U3-3A 50-52 ft 6/23/08 CH Gray Fat Clay 60 36

Client Fluor Enterprises, Inc.

Project STP Units3 & 4

Project No. 6234084660 Task 1.2] Lab No.

8956

AND

MACTEC ENGINEERING

CONSULTING, INC.

@ Tested by: EH

Reviewed by: HJ

Specific Gravity = 2.784 (ASTM D 854-06)

, YOrOE1S-Sd
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€9//6.5

| D 4318-05)

37.7;

37.1

&G

w
o
»n

WATER CONTENT

W
[
O

PLABTICITY INDEX
@

35.3

B

N
&5

10

o

Dashed fine indicates the approximate / | / rd
upper limit boundary for natural sofls: g~y E Y.

76 " T
NUMBER OF BLOWS

1;0

_XI/‘I/ /@i{%’il/ }”/}’{’ ML.gr Ok i1 T CH

[ I TR TR0
LIQUID LIMIT

SOURCE .

SAMPLER

QEPTHELEV.

DATE SAMPLED

USCs

MATERIALDESCRIPTION . . . .. . [WE%} (L

e U3-3A

6/23/08

60621

CL

Strong Browe Lean Clay . e 35

Client Fluor Enterprises, Inc.

Project STP Units 3 & 4

CEFHETNANDA

Project No. 6234084660, Task 1.2

Lah No.:

8951

MACTEC

AND

CONSULTING, INC._

%?@ @2%&&&@%@ G ® ngtwj‘ﬁytﬁi Reviewet? by: IW N |

Specfic Gravity =2.758 ¢

POr0L1S-SY
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JESFHNIANDQ

e

LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318-05)

454 60 . 7 74
Dashed line indicates the approximate / :
Bl upper limit boundary for natura! soils ——
/
80— v /
44.8 / Sy
"\ / a%
/ 7
) 46— - / /
: x
E 442 a 7
= \ Z /
8 — % 30— // 4
n: —_—
L ° ‘a /
< 436 5 /| ®
2 99 o
/ /
20}—
&
\ / Q(V
VAR
430 / /
10—
74— A 77 ./// 7
- al- [/, F,Ll; W/ wigroL MH gr OH
l ' .
4245 0 26 25 30 20 10 30 50 70 g0 710
NUMBER OF BLOWS LIQUID LIMIT
SOURCE SAMPLE # |DEPTH/ELEV.| DATE SAMPLED UsCs MATERIAL DESCRIPTION NM % LL Pi
Ll U3-6A UD-3 100-102 ft 6/25/08 - CL Brown and Light Brownish Gray Lean Clay 27.1 43 25

Client Fluor Enterprises, Inc.

Project STP Units 3 & 4

Project No. 6234084660, Task 12| Lab No.

8957

AND

CONSULTING, INC.

MACTEC ENG'NEERING ® Tested by: EH  Reviewed by: HJ

 Specific Gravity =2.777 (ASTM D 854-06)

POYOELS-SY
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€92/189

LESHNHANDA

62.7 &0 T7 7
Dashed line indicates the approximate : / ;
upper limit boundary for natural sails ——1
81.7 Lg &
£ / &
40— — -
% s : / ‘
£ 1 ] ’
Z 60.7 4 u / ‘
' E z _ 7 -
o) ol ragen B NN A |
g _ = ‘ :
L}LJ i 1) / /
< g 13 N b .
S 597 TH ; // -ff
IBC.Y 26— T /
2k T,
B / _ 6‘0 :
A e
567 A\ my4
7} ﬂ v/ w—
------ — (R SE 4__'}?"//533 /777 s aroL MH or OH
7.7 16" 26 TR R0 40 16 - ) ) Ti0
NUMBER OF BLOWS - ‘ LIQUID LimiT
SOURCE SAMPLE # |DEPTH/ELEV. | DATE SAMPLED | USCS MATERIAL DESCRIPTION WM%] e | P
i U4-1A uD-2 108-110 & 6/28/08 CH Light Greenish GmyFat Clay 1254 fosn 3R |

Client Fluor Enterprises, Inc.

Project STP Units3 & 4

Project No. 6234084660 Task 1.2 Lab No.

ACTEC ENGINEERING

AN

® Tested by: BH  Reviewed by: W
-Specific Gravity = 2.744 (ASTM P 854-06)

8963

CONSULT

vOr0els-Sd
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S TNANDQ

€91/285

LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318-05)

64.0 60 ~ 7
Dashed line indicates the approximate '/ /
upper limit boundary for natural soils —

: /
50 |— ,, /

63.0 ]

‘ I
\ -/ 7
£
40—
/ e
Z 620 \ o / - /
I \ z / /
z
: \ E ool /
- G
i \ 5 /
= \ 2]
$ 610 \ 2 //
\'\ 20|— —/
N / . y
/ S
\ 5
60.0 \ —] /
10— 7
p 75— /I 7 ./// 7 '
A ///Ph v///| weroL MH ar OH
!
59.05 10 20 25 30 30 10 30 TTEG 70 80 710
NUMBER OF BLOWS LIQUID LIMIT
SOURCE SAMPLE # |DEPTH/ELEV.{ DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL Pl
Ld U4-1A UbD-4 218-220 ft 6/25/08 CH Dark Gray Fat Clay 61 39
Client Fluor Enterprises, Inc. MACTEC ENGINEERING @ Tested by: EH  Reviewed by: HJ
Project STP Units 3 & 4 AND Specific Gravity = 2.793 (ASTM D 854-06)
LProject No, 6234084660, Task 12| LabNo. 8958 CONSULTING, INC.

POYOLIS-SH
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) 4318-05)

69.9 60 ———— T
Dashed line indicates the approximate” /' 1 N4
upper limit boundary for natural soils: ~f=—j—7
® . '
_ 50;—
69.1 \
: s‘“ 404—
IRV x
£ 68.3 T w
= Z
8 R K\ : % 30—
& ) # =
= Jx% <
Sers = 5.
INCIL = A
TR 4
: kY e
66.7§ : /-
T AU S S
Wy sy MH gr OH
. 3 o : | : L.
65.55 T N T o 30 36 B 75 & Tip
NUMBER OF BLOWS LIQUID LIMET '
1 SOURCE SAMPLE # |DEPTH/ELEV.| DATE SAMPIED | . USGCS MATERIAL DESCRIPTION = . CINM% | kL f*
Jet U4-1A UD-5 228-230 ft 6/25/08 - CH Very Dark Greenish Gray Fat Clay 411 | 68 | in

Client_Fluor Enterprises, Inc.

JESHTNANDQ

4 Project STP Units 3 & 4

8964

ACTEC ENGINEERING

e Tested by:EH  Reviewed by JW

- Specific Gravity =2.791 (ASTM D 854-06)

AND

Project No. 6234084660, Task 1.2| Lab No.

YOrOE1S-SY



ITS TEST REPORT (ASTM D 4318-05)

NOILVIOLMOD VHIHSOL

UOISIAL(] SIDIAISG 29 SWIISAS AS1aug 1mapnn

€9//¥8S

5.0 . ' ' g :553," . . o . / »

Dashe lins indicates the approxiriate / oV 14
upper limit boundary for natural soits A

747} - e s/
| . \‘ Nk | } , 4

5
A
~
I

~
W
IR
PLASTICITY INDEX
3
~N
\ ~.-

WATER CONTENT
o
w
k.2

el
N .
L —
b
x\

_ 4Et &

10}~ A

[HRAEE .. v |
NEERE y f//fggiw}u//f .{%Tb{f i dr o

6831

E ik St — A 3‘0;' i : m e 50 _ e oy
NUMBER OF BLOWS ‘ ’ LIQUID LiMIT

SOURCE SAMPLE # |DEPTHIELEV.| DATE SAMPLED | USGS T MATERIAL DESCRIPTION NM % |

2

U4-1A UD-6 _1268.5-270.5 |  6/26/08 " CH. - Greenish Gray Fat Clay 43.0.

‘Clientt Fluor Enteérarises, Inc. .

1 &@ng&&%g%&&&gw% ® Tested by: BHI "~ Reviowed by: TW

Project STP Units3 & 4 Specific Gravity = 2.746 (ASTM D 854-06)

JESFYHNANDJ

ONSULTING, INC.

| Project No. 6234084660, Task 1.2| Lab No. 8965

¥ 1o 4

$0POE1S-SY
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SOl

€Q/ICQG

NOLLYMODIO)D V.

LIQUID AND PLASTIC LIMITS TEST REPORT ASTM D4318 (05)

88

H

k.

f .

84}

L @

¥

—
I
(e}

1

[os]
o

WATER CONTENT

-
@

72 »

682
5

10

) ) 20
NUMBER OF BLOWS

25 30 40

60

/
PLASTICITY INDEX
(98]

o
i

Dashed fine indicates the approximate
upper jiimit boundary for natural soils

MW oy (04

10 30 50 70
LIQUID LIMIT

90

- 110

SOURCE

SAMPLE # {DEPTH/ELEV.

DATE SAMPLED / USCS

MATERIAL DESCRIPTION

NM %

LL

Pl

o U4IA

UD-7  |277-279.2 Ft

6/27/08 CH

Dark Bluish Gray Fat clay

81

54

laTal

¢l

':'Cﬁén‘ti. .'Elug)r Eaterprises, Inc.

VAl'S

Project STP Units 3 & 4

Project No. 6234084660, Task 1.2! Lab:No. .

MACTEC ENGI
- AND
CONSULTIN

NEERING. @ Tested by: EH Reviewed by: HJ

G, INC.

POrOL1 &5
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€9//98G

| ESFMTNDANDQ

LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318-05)

49.0 60 ) ‘ 7 4
Dashed line indicates the approximate / /
upper limit boundary for natural soils —7|

/
50} — - /
48.0 / Bz\
/ o"/
z
40—
- = ’ /
= 47.0 W -/
E = + /1
S % 30f— ,/
o = .
3 46.0 é //
ol A
/
/
450 — /
10}—
7~ A 7 /// 7
4 _/// P}-;“UL///] MH gr OH
|
44.05 0 %0 25 0 10 30 50 70 90 Ti0
NUMBER OF BLOWS - ] LIQUID LIMIT
SOURCE SAMPLE # |DEPTH/ELEV.| DATE SAMPLED USCS . MATERIAL DESCRIPTION NM % LL P1
® U4-3A UDfl 52-54' 6/25/08 CL Light Reddish Brown to Light Olive Gray Lean Clay 46 | 26
Client Fluor Enterprises, Inc. MACTEC ENGINEERING |® Testedby:EH  Reviewed by: HJ
Project STP Units 3 & 4 AND Specific Gravity =2.762 (ASTM D 854-06)
LProject No._6234084660,Task 1.2] Lab No. 8959 CONSULTING, INC. ’

POPOE1S-SY
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€9///85

-

30, g - . g T 60 A £ I A
: | . 1& _ Ny Dashed line indicates the approximate. /- / ! :
: ‘ . 1di RN upper limit boundary for natural soils =f—— £

3o.§ j ISl 3 I Ly | é?/

N}
©
»

WATER CONTENT
N
0
[e-]
|
i
PLASTICITY INDEX
g
~
~

20 = _ 1
A ;y ~

' / / N
282 - : : ' v ! ;/ i

AN ol -
TR :
e f //‘Eé«-i;’g?é ///?"f MLgrob | - HH T OH !

G CTRN S a3 N 36TTEG EC E a—t T
‘NUMBER OF BLOWS LIQUID LIMIT

27.6)

SOURCE T SAMPLE # |DEPTIVELEY.] DATE SAMPLED | USCS MATERIAL DESCRIPTION THM% | L | P

Ll "~ U43A UD-2 85-87 ft 6/25/08 CL Light Gray to Light Brown Lean Clay L 2’]‘&? .36 i1

Client Fluor Enterprises, Inc: . &@’g‘%@ &NG%N%&&EN@ @* Testedby: EH  Reviewed by: JW .

JEFHTANDA

Project STP Units3 & 4 L ] ’&% ry © Specific Gravity =2.725 (ASTM D 854-06)

Project No. 62a084660 Tk 12] LabNo, 3953 |  CONSULTING, INC.

yoroe1S-SY
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JESHNANDA

LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318-05)
95
110}—
|| |
"\ 1™ Dashed line indicates the approximate
\ upper limit boundary for natural soils A—
= g7 i pd
= N 2 o >
O ? > 1 e /
(& N =
P N O " /
& \\ 2 sof z X
; 83 N\ é / - %D(O/
\\ v/ 7"
i N 4 ’ /
- 30 r ~ ”
79 7 /
s ()
- o
Z — l/ cx{m' I// ML 5 oL MH ol_r CH
55 10 2025 30 40 10 30 50 70 50 110
SOURCE SAMPLE # |DEPTHELEV | DATE SAMPLED USCS MATERIAL DESCRIPTION v NM%] LL | Pl
© U4-GA UD-3 110.5-112.5 6/26/08 _CH Light Greenish Gray Fat Clay 30.7 | 84 62
Client Fluor Enterprises, Inc. MACTEC ENG'NEER]NG . Tested by: BH  Reviewed by: JW _
Project STP Units 3 & 4 A N D Specific Gravity = 2,762 (ASTM D 854-06)
| Project No. 6234084660,Task 1.2| Lab No. 8954 CONSULTI NG; INC. |

POV0E1S-Sd
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£9//68G

WATER CONTENT

92

90

(=]
Q.

o]
D

PLASTICITY INDEX
8

28

84

18

~

82k

I ’ B
" NUMBER OF BLOWS *

5550

a0

40

Dashed line indicates the approximate /
~ upper limit boundary for natural soifs e

MH o

» ?{&T ot

r OH

T Y ST
LIQUID LIMIT

80

SOURCE

SAMPLE #

DEFTHELEY,

DATE SAMPLED

USCS

MATERIAL DESCRIPTION

N %

U4-6A

U4 _

265-267

6/27/08

CH

Olive Brown Fat Clay

38.8 |

"C!ieht Fluor Enterprises, Inc.

Project STP Units3 & 4

JESFETNANDOQ

AND

'CONSULTING, INC. _

ACTEC ENGINEERING |° T=etv e Roviwsity.

Specific Gravity = 2.77 (ASTM D 854-06)

Project No. 6234084660, Task 12! LabNo. 8955

POr0E1S-SY
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LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318-05)

58.5 60 vi 7
Dashed line indicates the approximate / ;
upper limit boundary for natural soils v;
/
- 50— # /i
57.5 / >
s)
\ / o*/
/ %
— _/
. y 40 y - /
% 56.5 \ u /
E \ z /
3 L % 30}— .// ~0—7 .
o s8 & ;
i N w /
< 555 : - ] / .
= e o /-
\ 20l / /
. ’ )
\ / /
N <Y
545 \ / /
& 71 4 i /Z/ 7 .
- 4 _&//PJM //// ML or OL. MH gr OH
!
53.5 l ' :
5 0 -~ 20 25 30 . 40 - 10 30 50 70 90 110
NUMBER OF BLOWS - LIQUID LIMIT -
SOQURCE SAMPLE # |DEPTH/ELEV.] DATE SAMPLED Uscs MATERIAL DESCRIPTION NM% ] 1L [ P
° T3-5B uD-4 98-100 Ft. 6/25/08 CH Brown Fat Clay 55 1 30
Client Fluor Enterprises, Inc, MACTEC ENGINEERING |°® Testedby: EH  Reviewed by: HJ
Project STP Units 3 & 4 AND Specific Gravity = 2.754 (ASTM D 854-06)
Project No. 6234084660, Task 1.2 Lab No. 3960 CONSULTlNGs INC'

POY0LIS-SY
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LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318-05)

€92/16G |

62.7 60 7 4
Dashed line indicates the approximate /
upper limit boundary for natural soils 7
® / y
50— 7 . -
61.7 62‘
\ A | s
/ &
40— // /
>
Z 60.7 o /
i
E Z /1
8 i % 30[— /
& = /
= o b2 :
< 597 2 /
< \ | y, y
\ 20— -
IV
/ V
S
/
58.7 \ /
10— /
> - A 7 ,/, 7 -
4 ,_////?H‘ﬁ 1/ wLgroL MH gr OH
1 .
57.7 |
B 10 - 20 25 30 40 10 30 50 70 90 110
NUMBER OF BLOWS LIQUID LIMIT
SOURCE SAMPLE # |DEPTH/ELEV.|{ DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL P
° D3-1A UbD-1 48-50 Ft. 6/24/08 CH Reddish Brown and Light Greenish Gray Fat Clay 234 | 60 40

Client Fluor Enterprises, Inc.

Project STP Units 3 & 4

LESETNPANDQ

|LProject No. 6234084660, Task 1.2| LabNo. 8961

AND

MACTEC ENGINEERING

CONSULT!NG, INC.

® Tested by: EH Reviewed by: HY
Specific Gravity = 2.775 (ASTM D 854-06)

POPOEIS-SY
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JESHNANDQ

LIQUID AND PLASTIC LIMITS TEST REPORT ASTM D4318 (05)

46.8 60 7 7
' Dashed line indicates the approximate / .
upper limit boundary for natural soils |
/
® 50— v A
46.0 / oy
Q
\ a4
/ 7
40— 2
o / 3/
= 452 i "/
i
= \ z /
g > | /
(@] 6 30 — |/ 4
m —
I._
= 0 /| e
é 44.4 \ é /
L\ - 20— ' -
/ /
/ v 4 -
TG
436 / / :
10—
\" 71— A 7 ‘// 777
al— ////&fw//// ML g WMH gr OH
|
42.85 10 20 25 30 a0 10 30 50 70 50 10
NUMBER OF BLOWS LIQUID LIMIT
SOURCE SAMPLE # [DEPTH/ELEV.| DATE SAMPLED USCS . MATERIAL DESCRIPTION NM % LL Pl
d D3-1A UD-2 98-100 Ft. 11/11/08 CL Brown Lean Clay with Sand 44 26

Client Fluor Enterprises, Inc. MACTEC ENGINE&R'NG e Tested by: EH Reviewed by: HI
Project STP Units 3 & 4 - AND |
Project No. 6234084660,Task 1.2 LabNo. 8962 | GONSULTING, INC.

POPOL1S-SY



UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850

RS-5130404

30 L Y T S D N N SO O I I TN N T Y D B | ! I S TN TN W S N | l.l § W N S S N W ) I | D SN T N T N T W ' | O I S TR N N S N |
n H 1 = T
. H ; ; ’ : 3
H ' v .
h 1 ! H ' . I
- H : v . H o
1 : : z : e .
d : N ! H ' »
f : ' H '
- : : . H : I
- H ' E H e
4 H ' B 1 -
H H H H
. ‘ i ' L
: H
20_.. ........................................................................................................................... Liincaracaaornnernanennnos -
1 | H
E ! H L
4 : : H L
- N ' N be
w ~ H H « I
(=% ' B H
p H : : L
- . : !
o N ' . . B
~ . ’ H -
: H f
~{ ' » v o
H H H
: : H B
70 T . S S AN K SO PR L
‘ H h
- H H H b
' ' H
J H -
i 1 i
- '
. ! ' T
. . H H I
H
1 ; : : N
R H H
H . L
- : . -
i E H L
H h
E ! H ) o
O L L AL [ L L L LR ) T 7V ¢ 1 T 1T ¥ 7 i L I L A L) i LML S B BN N M A R ] rr 1 P T

0

10 20

DEVIATOR STRESS, psi_

L

1 -
5 10 15
VERTICAL STRAIN, %.

30
p. psi

40 50

60

Syerbol

| Sorple No, '

Tast Ko

8950

{Depth

48~50 b

Tegted by

B

{Test Datae.

b8/27/58

Checked by

“JW

Chéck. Date

07

Diamieter, in

Height, in

6,008

Water Content, %

48

Dry Density, pcf

67,37

Saturation, %

99.5

Void Ratio

0.865

Confining Stress, psi

28

Undrained Strength, psi

15.25

Max. Dev. Stress, psi

30.49

Sirain ot Follure, %

15

‘Measurad  Sgecific Gravity

Liquie Limit

Plastis Limit

Plostislly Indsg:

Profect $TR Units 3 & 4

Losabion: U328  UD~1

Prisject Nop: 6234084860,

Bering Noo UE_%?;A

Sample Typa: Undisturbed

| Description: Brown Fot Clay (CH)

Remarks: By ASTM D2850-03a 2007. SG (ASTM DB854-06), Pl (ASTM D4318-05).

Task 1.2

TOSHIBA CORPORATION

. Phase calculations based on start of test.
Wed, 08-0CT-2008 14:40:25 .

Nuclear Energy Systems & Services Division

593/763

DCNp@-RA8317



UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850

RS-5130404

30 ¢lIllLLlI!llllll(llJ[lel!lll!!lIIJL_L'l!lllll.llll!l[llLllll
; : [
4 H ! |-
DO e :L ........................ :, ........................ R __
@ ] : i I
=8 N : ' e
5 ] a i
o Y O U SO R SO S 0 SRRSO AU -
O—T[lllllliilllll||ililllll'l‘illill‘l'lll!I%(l]lllll]i‘lIllllilf
0 10 20 30 40 50 60
’ p, psi :
Symbal o
) Somple No. ub-3
70 : L ] 1 | 1 | £
‘ : ; : Test No. 8851
T - | Depth 60-62 ft
Y P PSR feenenan oo - | Tested by BM
] : i : || Test Date 08,/28/08
, ; Checked by JW
(10 [ EECEETRPO: Ot SR . .
' Check Date
- : ) I‘é/DS’
e A _: - | Diameter, in 2.866
a ?; : Height, in 5.996
g f | Water Content, % 22.2°
& Dry Density, pcf 104.9
g o T | Saturotion, % 95.3
o : § - | Void Ratio 0.643
.......... SO SUUSUPUUS ASUPOUR I Confining Stress, psi 28
i ] Undrained Strength, psi 20.69
Mox. Dev. Stress, psi 41.38.
"""""""""""""""""" T | steain at Foilure, % 15
- Strain Rote, %/min
) . { : I ,ﬁ - Meosured Specific Gravity "2.76
0 5 10 15 20 |Liquid Limit 35
VERTICAL STRAIN, 7% Plastic Limit 16
v' Plasticity Index 19
| Project: STP Units 3 & 4 ,
Location: U3-3A UD-3 f
Project No.: 6234084660 RE
Boring No.: U3-3A \
Sample Type: Undisturbed P
Description: Strong Brown Lean Clay (CL)
Remarks: By ASTM D2850-03c 2007. SG (ASTM D854-086), Pl (ASTM D4318-05) Task 1.2
Phase colculations based on start of test
Tue, 14-0CT-2008 16:21:15 Co
TOSHIBA CORPORATION 594/763 DCNp¢LRB117

Nuclear Energy Systems & Services Division



- UNCONSOLIDATED UNDRAINED TRIAXEAL TEST by ASTM D2850

RS-5130404.

Nuclear Energy Systems & Services Division

595/763

100_5 ........................ breanesmse ', ........................ ........................ , ........................ ........................ L
1 | | :
¢ ] i

: t
5O —f-seremerrnnresne et ------------------------ ------------------------ ------------------------ -
: 3 ‘ :
0 50 - 100 150 200 250 300
p. pst
Symbol O
Sample No. ub-7
70 | ] . ] 1 )
. : : Test No. 8952
E ' - | Depth A77-279.2f
P A S e | | Tested by H
| : | |Test Date 10/9,/08
Checked by )
a : Check Date 5y / 27} @2‘}
u‘l,_ Diameter, in {32615 i
% Height, in 6
= ’ Water Content, % 32.2
_ % Dry Density, pef 88.55 »
by : : Saturation, % 96.7
@ Void Ratio 0.896
‘ Confining Stress, psi 126.4
] | [Undrained Strength, psi 24.08
Mox. Dev. Stress, psi 48.16
LD e B . fro ™ [Strain ot Failure, % 13.5
. / : - Strain Rate, %/min 1
0 . I ' I T I Mecsured Scecific Gravity 2.69
0 5 10 15 20 Liguid Limit 81
VERTICAL STRAIN, % Plastic Limit 27
» Plasticity Index. 54
Project: STP Units 3 & 4 r . ,
Location: U4~1A, UD-7 / '
Project No.: 6234084660 K :
Boring No.: U4-1A
1 Sample Type: Undisturbed : :
Description: Dark Biuish Gray Fat Clay (CH)
Remarks: By ASTM D2850-03a 2007. SG (ASTM DB54-06), Pl (ASTM D4318-05). “Tosk 1.2
Phase calculations based on start of test.
~ Thu, 20~-NOV-2008 15:56:31
TOSHIBA CORPORATION DCNo¢N-RAB47



. RS-5130404

UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by &S“f&é i}ﬁ%ﬁ

30l Lo e b b e b L
] 5
20: ........................ ........................ ........................ ........................ L ........................ -
] % s | X
§ ] - : i N
10T U SRS N SR S -
o 10 20 30 40 50 60
p, psi
Bymisol o
; ‘ . o Semple: Mo, Up=2
‘ - i dsstlo. 8833 1
. : - Depin BE-87 ft]
' Tosted by S
Test Diats .ﬂa,fza/i}ﬁg'
Chisnked by e
- Chack Date OFg e |
& Digmeter, in ﬁif% |
a Haight, in 5,969
& Water Content, % 275
& Qry & ﬁsxty, pef. 95.@9'
-2 Saturstion, % 8%.2
G VI8 Ratio D785
Corfinihg Stress, psi 44
 Undrained Strength, psi 248
#ax. Dev. Stress, pai: $.581
Strain ‘of Fallure, ¥ R
Stealn Rote, B/mine 1
o ‘Magsured Spacific Gravity | 273
o 5 10 15 20 i Liguid Limiy @ | |
h VERTICAL STRAIN, % Plegtia Limit s
) Plaztizity. Index kAl
Project: STP Units 3 & 4 ' : : o |
Location: U4-3A  UD=2 :
[ Project No.: 6234084660 Pl
Boring No.: U4~3A 5
* Sample Type: Undisturbed ) '
Description: Light Gray to Light Brown Lean Clay (CL)
Remarks: By ASTM D2850-03a 2007. SG (ASTM D854-06), PI (ASTM 4318-05) Task 1.2

Wed, 08-0CT-2008 14:12:04
TOSHIBA CORPORATION

Phase calculations bcsed on start of test.

Nuclear Energy Systems & Services Division

| 596/763

DCNpd:R-8417



UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850

RS-5130404

60 llllLlLll‘:JIAI_Illlll!lLJJ‘llIIl}IJIlJJJu!Il‘llllJ_L!LLILIllJ]
] é 'a s
[T T ——— S SO S N — b C
A -
S ; § -
] i : -
20.} ........................ e ... L
i s g § C
1 '2 .
0"lTI'TllT!i]III'T![iIi!I(IIllll’lllrlrfll?illll.Yl[l‘il[jAlrfrﬁ--
0 20 40 B0 80 100 120
p. psi
Symbol 0} l
x : Sample No. up-3 |
14 1 ] l L j ] -
Test No. 8854
; Depth 110.5-112.p
Tested by BM
Test Dote 08/28/08|
Checked by Jwoo |
~ Check Dote e
%]
e Diameter, in 2.863
a Height, in 5.62
% ] i Water Content, % . 30.7
% Dry Density, pcf 91.87
= S R | Saturation, % .96.9
@ : § - Void Ratio - 0.875
4 ............ ............ | | Confining Stress, psi 56
| } | |YUndrained Strength, psi 5.987
: Max. Dev. Stress, psi 11.97
P S [ frociesonees Feseeeens = - -
S ' | Strain at Failure, % 15
y - Strain Rate, %/min 1
0 e e Measured Specific Gravity 2.76
c 5 10 15 20 Liquid Limit 84
VERT‘CAL STRAIN, % Picsﬁc Limit 22
Plasticity Index 82

Project: STP Units 3 & 4

Location: U4-6A UD-3

| Project No.: 6234084660

Boring No.: U4-6A

Sample Type: Undisturbed

Description: Light Greenish Gray Fat Clay (CH)

Remarks: By ASTM D2850-03c 2007. SG(ASTM DB54-05), PI(ASTM D4318-05). Oepth in feet. Tosk 1.2]

Phaose calculations bosed on s_tcrt of test.
Yorse K CoRFERATIHR 597/763

Nuclear Energy Systems & Services Division

DCNp¢N:R8117



RS-5130404

UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D285

150 | W PR W T SO A D S | I ) S T S T T I . | l b W TS T S S S T | I § SR U SN VO TR T U S 1 ' LSUUITOUL SO S JOY S S S | l SO W T SN N N T . )
[ N ] b B ]
1 4 . .
o4 ' ¢ : : o
_ ’ : H . e
' ' : H R
7 : : : : A
1 : ! H ; d
] : : : : : T
-] B i i B -
: : i ;
.. h ' ; ¢ H A
: H
- H : N : H £
N : | R ! L
100 —h-oerrmremerermmnneennes et ST TIPS S O RO R
. ; : : : )
! ; : N
1 . ! H ™~
-t ¢ i s 4
7] - : : H b
Q. 4 : : ! e
R v B . ' £
o b : ; ; ! i~
o H H H i v
' ' : 1 ’
- H : H : o
R : i i o
5O e R RTTTERIIPI R R SRR F I AU DO S Ao
4 ! : : "
N H ! i b
H H H '
7 ) t : ! I~
. ' ' ' H -
v ' .
. : : : +
" : ke
- i H e
H .
4 : : o
. { . I3
7 : ; H : ! r
O =TT Oy vyt 1T 17T I LR R L R l T vV e i L L L A L) 1 T ¢vrrrrr1iuorr ‘ Ty T

0 50 100 150 200 250 300
p, psi

Syrribol I £

UD~4

; ; 8935 |
1 i ! - R PES-26T
60 —frevereeee S S— — | Tasted by ] BM
| | [restpate  beseasos
; :: é Ch&ckeé b}(\ ) " ‘J{éy ....... [
. 50 = e T o " |Check Date Ul
a - |Diometer, in | 257
a ' Height, in | 5.803
& Water Content, % | 388 |
o Dry Density, pef 8333
= Soturation, % 100.00
g Vad Ratie | _tes | |
Cenfining, Stréss, pal 128
Undreinad Streagth, psi 7 20,91
Hax, Dev. Siress, pal | anEr
Strain ot Follurg, % BEY

e

Strain Rate, %/min

23
i

NS SRS S Measured Specific Crovity |
0 S 10 15 20 | Liguig Limit _ &7

VERTICAL STRAIN, % T — T
| Flosticlty Indus _ 53:

Project: STP Units 3 & 4

pdation: Us~54 -4 o : Pl § ‘
Project No.: 6234084660 A A Pl : :
Boring No.: U4~6A . 3

Sample Type: Undisturbed

Description: Olive Brown Fat Clay (CH) »
Remarks: By ASTM D2850-03a 2007. SG (ASTM D-854-06), Pl {(ASTM D4318-05) Task 172

Phase calculations based on stert of test.
Wed, 08~0CT-2008 14:30:06 . ,
TOSHIBA CORPORATION 598/763 DCNp¢N: RA8117

Nuclear Energy Systems & Services Division




CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

RS-5130404

30— L b b T
1T User Spec. : L
] ¢’ = 14.5 psi 3
] ¢' 10 : [
1 {tan ¢' = 0.02 [
204 :
& ] g
o ] L
10— -
] B
J ; : ; : 1 L
0 10 20 30 40 50 60
p', psi
Symbol © A M
Sample No. ub-2 ub-2 ub-2
35 TR | J 1 | L
: Test No. 8958.1 8956.2 | B956.3
7 F Depth 50-52 ft|50-52 ft|50-52 ft
Dicmeter, in 2.858 | 2.864 | 2.867
Height, in 6.004 6.007 8.002
T | Water Content, 7% 27.8 26.7 26.6
_ E Dry Density, pcf 93.82 87.2 97.53
& Saturation, % 901 94.4 945
? Void Ratio 0.852 | 0.788 | 0.782
E | Water Content, % 282 | 275 26.9
3 5") Dry Density, pef 97.35 98.38 89.45
2 : o | Saturation*, % 100.0 100.0 100.0
G ; £ [Void Ratio 0.785 | 0767 | 0.748
i ! ® 1 Bock Press., psi 99.99 104. | - 94
| | [Ver. Eff. Cons. Stress, psi | 13.98 | 2099 | - 35.
Shear Strength, psi 9.71 15.34 14.79 -
o [ — o T o " | Strain ot Failure, % 7.75 473 10.3
‘J r Strain Rate, Z/min 0.008 0.008 0.008
o ; - I —— B-Vaiue 096 | -0.30° 076
0 5 10 15 20 | Measured Specific Gravity 2.78 2.78 278
VERTICAL STRAIN, 7% Liquid Limit 60 60 50
: : Plastic Limit 24 24 24
Project: STP Units 3&4 "\
Location: U3-3A UD-2 ( §
Project No.: 6234084660 :
Boring No.: U3-3A
Sample Type: Undisturbed : :
Description: Gray Fat Clay (CH)
Remarks: ASTM D4767-04
Phase calculations based on start and end of test.
Thu. 04-DEC—2.OGB 09:22:03 * Saturation -is set to 100% for phase calculations. :
TOSHIBA CORPORATION 599/763 DCNo@LR8117

Nuclear Energy Systems & Services Division



- CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

RS-5130404

15 13 ! 1 ‘ 1 ] ! 1 60 L ! 1 I ] Il I L
] ‘ L ] ' .
] i ; i .
5 - 0 5 -
a 104 L Yo O S T ST R -
u ] r ) ] : i C
g 3 C g ] z C
v § L o . : L
2 ] L = ] : C
x _ . «n _ ; B
o i L oy - : L
a C < ] i i
-y _ > O S SOV SR e e eeeaennas I
g 5 . i o 20 . i C
] ) i -
O ] T i 1] ‘ T —I “‘l, i T O l T i T i | i T .[ T .
0 5 10 15 20 25 0 5 10 15 20 25
VERTICAL STRAIN, % VERTICAL STRAIN, %
. 30 | I S N S N O SO S | ! | N T T S Y SV W .| I: L | N Y W R O S 2 | ! | T T WA T W A ,‘l i S S S WD VY DU S 4 ! | N SN T S, A S P S 1
. User Spec. : -
4 |c' = 145 psi : -
1¢ =10 f ’: -
1 [tan ¢' = 0.02 L
Yo L SO ; ........................ ,. ................................................. , ................................................. L
] é i .
B : : L
a 4 —:r ____________ e e e TP N e e [Ty n o T 4 mem s o e s b m e L
s 17 | ‘ i
10_- .................. C
] L/ -
/.
] e -
- i lff -
0 L ].| L i 3 l‘f T 1 7 1T 1 :I IJ[ T 1 ¢« 1 1 11 i T F 1 1 7 1 .r T i LU 2 S Ig L) l‘l i I:e LR AR RN LR
0 10 20 30 40 50 " 60
' ' p', psi
Sample No. |Test No. Depth Tested By |Test Date |Checked By |[Check Date |Test File ‘
o [UD-2 8956.1 50-52 ft JW 8/17/08 \ ) 8856.1_25810.dat
A [up-2 89562  |50-52 ft |Jw 9/18/08 | T, o ) 7/¢4/0SK |B8956.2_2582.dat
M judb-2 8856.3 50-52 ft JW 9/18/08 “~ e 8856.3..2583.dot

4 Project: STP Units 3&4

Location: U3~3A UD-2

Boring No.: U3-3A

Sample Type: Undisturbed

Project No.: 6234084660

Description: Gray Fat Clay (CH)

Remarks: ASTM D4767-04

Thu, 04-DEC-2008 08:22:03

TOSHIBA CORPORATION.

Nuclear Energy Systems & Services Division

600/763

DCNDE: R481i7



CONSOLIDATED UNDRAINED

TRIAXIAL TEST by ASTM D4767

RS-5130404

. User Spec. I
5 ¢ = 15 psi I
1[¢ =00 -
] [tan ¢ = 0.00 -
40 ..;' ........................ ', ........................ L ........................ , ........................ ........................ 5.
A i
¢ ] a : E C
N e S SSORRN NN SO 2
1 . . B i , i
0 20 40 80 80 100 120
p; psi
Symbol (0] A L]
Sample No. up-2 | up-2 uD-2
35 —t Test No. 8956.1 | B956.2 | 8956.3
] - | Depth 50-52 ft|50-52 ft50-52 ft
Diameter, in - 2.858 2.864 2.867
Height, in 6.004 6.007 6.002.
© | Water Content, % 27.6 28.7 26.6
. :_é Dry Density, pcf 83.82 97.2 87.53
a Saturation, % 90.1 | 944 | 945
4 Void Ratio 0852 | 0.788 | 0.782
g 5 Water Content, % 28.2 27.5 26.9
o % Dry Density.v pef 97.35 98.38 99.45
S o | Saturationx, % 100.0 100.0 100.0
@ :g Void Ratio 0.785 | 0.767 | 0.748
1 8ack Press., psi §9.99 104. 94,
| : ; | |Ver. Eff. Cons. Stress, psi 13.99 20.99 35.
Shear Strength, psi 9.71 15.34 14.79
S oo ™ [Strain at Feilure, % 775 | 473 | 10.3
- [Stroin Rote, %/min 0008 | 0.008 | 0.008
o 8-Value 7 096 | 080 | 076
0 5 10 15 20 Measured Specific Gravity . 2.78 2.789 2.78
VERTICAL STRAIN, % - Liquid Limit 60 60 60
' Plastic Limit 24 24 24
Project: STP Units 344 ' ;
Location: U3-3A UD-2
Project No.: 6234084660 :
Boring No.: U3-3A
Sample Type: Undisturbed . '
Description: Gray Fot Clay (CH)"
Remarks: ASTM D4767-04
: Phase calculations based on stort and end of test.
Thu, 04-DEG-2008 08:23:34 * Soturation is set tc 100% for phase calculotions. -
TOSHIBA CORPORATION 601/763 . DCNo@&LRAB117

Nuclear Energy Systems & S

ervices Division



CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767 oo

15 ' | L. ] 2 ! { | 3 ] 60 L ! i | i ! : ] L
5 ] N - :
O: 10 — . . 3_ 40 —-eeciiens ., ........................ I~
U - - o] ; C
i L %) i : A
g ] N a ] ; _
n 4 L x - : L
W = :
(¥R} - o v - -
o A L . . -
[+ N i | Qo: i |
2 S-S -
Ly 3 o = I o
S 5 — & 20— -
- - ° 3 [
o} | T i T | T l e i Y . o] 1 T i T i T Ir T i T
0 5 10 15 20 25 0 5 10 15 20 25
VERTICAL STRAIN, % - VERTICAL STRAIN, %
60 I N S U T B SO A ! A DN TS N SOOI W S T | ' § N U WO S I S S A ) ! I I N S U N S S A l ¢ DU N U N T S I | ! | S T T S S N NN |
] User Spec. -
Ile=15psi § i B
11¢=00 ' : 5 ? -
4 | ton ¢ = 0.00 -
o R U U e en e enes L ........................ , ........................ ........................ |
- 1 E { -
a A : ; |
< ] i -
O T 1 F 1T T ¥ 17T i T 7 T 1T 177 ‘I T T i T i LINR J D S ST ERE B} i LR L L L ) i T ‘I 17 l T T T i 1T T 17T v T
0 20 40 60 80 100 120
p. psi K
Sample No.| Test No. Depth - |Tested By |Test Daote |Checked By | Check Date | Test File
O |uD-2 8956.1 50-52 ft | Jw 9/17/08 : 4 8956.1_2581a.dot
A lup-2 8956.2  |50-52.ft oW - [9/18/08 | < (.. | [ Z/¢4[pX |8956.2_2582.dat
o up-2 8956.3 50-52 ft | JW 9/18/08 < Pt 8956.3_2583.dat
Project: STP Units 3&4 Location: U3~3A UD-2 Project No.: 8234084660
i Boring No.: U3~3A Sample Type: Undisturbed '
Description: Gray Fat Clay (CH)
Remarks: ASTM D4767-04
Thu, 04-DEC-2008 09:23:34
TOSHIBA CORPORATION 602/763 , - DCNodN. RA84i7

Nuclear Energy Systems & Services Division



CONSOLIDATED UNDRA!NEZ} TRIAXIAL TEST by ASTM D4767

RS-5130404

] O S S R S S B R IR SO S B ST SR S SO B S U S SATN A SR SR SRR
3 User Spec. "
] ¢’ = 10.5 psi ' i
17¢ =183 T
1 ton ¢ = 0.33 . a7 i
404 : : T -
: ’ i
g ] [
o : :
20 — F
+ L
0 - L e o B TSRS RIS S
0 20 40 60 80 100 120
p’, psi
Symbol 0] A 0
Somple No. Ub-3 ub-3 ub-3
70 S DR RN R .
; ; Test No. 8957.1 | 8857.2 | 8857.3
1 ' ' - [Depth )00-102 f100-102 f100-102 ff
Diameter, in 2.863 2.86 2.841
Height, in 5.948 5.963 5.561
B | Water Content, % 27.0 23.86 24.2
- E Dry Density, pcf 95.65 101.3 99.82
D_- > Saturation, % 82.2 g92.3 g81.1
2 Void Ratio 0812 | 0712 | 0.737
% i . Water Content, % 26.5 22.5 23.6
x % Dry Density, pcf 99.82 106.7 104.8
Z ! g o | Saturations, Z 100.0 100.0 100.0
& £ 'Void Ratio 0737 | 0.624 | 0.654
® ' Back Press., psi 89.99 98. 84.01
| | [Ver. Eff. Cons. Stress, psi | 35.01 49. 62.98
Shear Strength, psi 2118 | 23.46 | 29.99
L R o o "~ [Strain at Failure, % - 395 | 7.71 3.57
1 5 ' - [Strain Rate, %/min 0.01 0.01 0.01
) . ] o B-Value , - 0.98 0.96 0.92
0 5 10 15 20 Measured Specific Gravity 2.78 2.78 2.78
VERTICAL STRAIN, % Liquid Limit 43 43 43
Plastic Limit 18 18 18
Project: STP Units 3&4 ! 7| Ty | T
Location: U3-6A UD-3 f’ / \‘% :
Project No.: 6234084660 P \ ; /‘ PN
Boring No.: U3-BA / /
‘Sample Type: Undisturbed : F A !
Description: Brown and Light Brownish Gray Lean Clay (CL)
Remarks: ASTM D4767-04
Phase calculations based on start and end of test
Thu, 20-NOV-2008 13:17:26 * Saturation is set to 100% for ph%ﬁsﬁgéictions._
TOSHIBA CORPORATION

Nuclear Energy Systems & Services Division -

DCNDELRABA7



CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

RS-5130404

60 1 i ! 5 ! 1 ! i 60
a ] ' [ _—_ [
S 40 - — a 40 - -
K J L N 4 L
. L n ~ .
%) i N = ] :
2 - £ I
o ] L 0 N i
a. - o = 4 L
) - L = - L
0 ] : i 2 :
L ' : = o
Q 20 ; = = 20«]
W] : i N ] I
] : ¥ ] i
] 0 : | [
9} T i Y i T i T i T 0 T T l T ‘ T j T [
o] 5 10 15 20 25 o) 5 10 15 20 25
VERTICAL STRAIN, 7% VERTICAL STRAIN, %
1 I ) ) ‘ | T [ G S b | I ¢ SN S TR T W | l I L J I ' § I I T S N N 2 S ‘ """ kI S
50 . ! ' I ! l bl 1 -
. User Spec. -
4 |¢' = 10.5 psi A
E ' . -
4l¢ =183 ' ; g L
4 |tan ¢ = 0.33 : - ‘ ] L
o J N N , ................................................. ....... .‘_..,.—...:.......L ........................ L.
- | T :
a J -
o ] L
8 : . [
20_: : s s i | GRS ORI N N -
1 / / \ \ \\ -
O T 11 1 1 F T T 7T ; LN AL I S A T ¢ l_i T 17 1 ¢ T 1 "I ; T 17 l. LA M N R | i T 1 ¢ 17 17T 1T T 171 i T T 1T rotry B
0 20 ) 40 80 80 100 120
' ', psi.
Sample Na. | Test No. Depth Tested By |Test Date |Checked By |Check Date | Test File
O |Ub-3 89571 100-102 ft}Jw 9/27/08 . ‘:_'_' 8857.1..2581.dat
A |UD-3 8957.2 100-102 ft|JW 9/18/08 | d o | 1if50ld A 8957.2_2582.dat
0O |UD-3 8957.3 100-102 ft | JW 9/27/08 1 ¥J L 8957.3_2583_a.dat
Project: STP Units 3&4 Location: U3-6A UD-3 Project No.: 6234084660
Boring No.: U3-BA Sample Type: Undisturbed
Description: Brown and Light Brownish Gray Lean Clay (CL)
Remarks: ASTM D4767-04
Thu, 20-NOV-2008 13:17:26
TOSHIBA CORPORATION 604/763 DCNodN.RA34i7

Nuclear Energy Systems & Services Division



CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

RS-5130404

150 i L Lo e L L
1 User Spec. . .
i c = 7.186 psi : E
114 =140 : g § -
J [ton ¢ = 0.25. i
100 —ferrrrmmememremmomneens e o SRS oo _
a7 .2 f T
* c :-
50 — -
] § L
0 : 50 100 150 200 250 300
p, psi
| Symbol 0] A ] ;
. Sample No. ub-3 unp-3 ub-3
70 TR : | l .
: : ; Test No. 8957.1 | 8957.2 | 8957.3
. - [Deptn 00-102 f100-102 f100-102 f
’ ‘ Diameter, in 2.863 | 2.86 | 2.841
Height, in 5948 | 5.963 | 5.561
T | Water Content, % 27.0 23.6 24.2
- Z [ Dry Density, pof 95.65 | 101.3 | 99.82
a Saturation, % 92.2 92.3 | 814
§ Void Ratio 0.812 | 0712 | 0737
% . Water Content, % 26.5 22.5 23.6
x £ | Dry Density, pef 99.82 | 106.7 | 104.8
= : o | Scturctions, % 100.0 100.0 100.0
& 3 [Void Rotio 0.737 | 0.624 | 0.654
20 ._W © 1 Back Press., psi 89.99 98. 84.01
| ' : N Ver. Eff. Cons. Stress, psi 35.01 49, 62.98
. Shear Strength, psi 2118 | 23.46 | 29.99
[y R pro oo ~  [Strain at Failure, % 395 | 7.71 357
. " Strain Rate, %/min 0.01 0.01 0.01
o —r ——————— B-Value 0.96. | . .096 0.92 ,
0 5 10 15 20 ! Meosured Specific Gravity 2.78 2.78 2.78
VERTICAL STRAIN, % Liquid Limit 43 43 43
Plastic Limit 18 18 18
Project: STP Units 3&4 : — |
Location: U3-6A UD-3 / / . \1
Project No.: 6234084660 ,/ : \/ j Pl
Boring No.: U3-6A v ¥ : :
Sample Type: Undisturbed : : '
Description: Brown ond Light Brownish Groy Lean Ciay (CL)
Remarks: ASTM D4767-04 :

Thu, 20-NOV-2008 13:18:57
TOSHIBA CORPORATION

Phose colculations based on start end end of test.

* Saturation is set to 100% for phgﬁ5ﬁgglotions.

Nuclear Energy Systems & Services Division

DCNo¢NL.RB417



. RS-5130404
CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

60 L 60
] L ] ! N
a4 N o] i
@ 40+ - & 40 : =
Ll r s h ' ~
& ] - 7 3 -
o E r L E : -
- s 4 4 N L
g ] C 5 : i
14 N L 4 . L
Q. i L 14 A i L
2 S-S B :
LJ 1 [l = A H =
O 20 - T 20 - : -
Lo r ] s :
0 5 10 15 20 25 0 5 10 15 20 25
VERTICAL STRAIN, % VERTICAL STRAIN, %

150 I N T Y S R S | !; NS TR W OO Y W B | I | SRSV O N B S S ) ! | | .I | I T ' | W Lod 1 ¢ ! ! | SN N N N U T . |
] User Spec. L
1|¢c = 7.18 psi L
4|¢ =140 -
4 {tan ¢ = 0.25 -
100 —froemcmemmeinaaaaas ........................ RSO R SRRSO -
5 § L
a. . ! {
¢ ] : i
50 _- ........................ Jf- :-
0 ] L L L ] L L L li ; T 1 l‘l L AR i 111 rrrr ‘.[ T v 1Tt ] T Ty i
o} 50 100 150 200 250 300

p, psi :
’S'urhplé. No. | Test No. Depth Tested By |Test Date |Checked By |Check Dote |Test File

© | uD-3 8957.1 100-102 ft|JW 9/27/08 —LB957.1_2581.dat

A | UD~3 8957.2 100-102 ft|JW 9/18/08 LA | 11 7of0¥ 8957.2_2582.dot
o |up-3 8957.3 100-102 ft|Jw 9/27/08 ° e U " “'8957.3_2583_a.dat

| Project: STP Units 3&4

Location: U3-8A UD-3

Project No.: 6234084660

oring No.: U3-6A

Sampie Type: Undisturbed

: Description: 8rown and Light Brownish Gray Lean Clay (CL)

Remarks: ASTM D4767~-04

Thu, 20-NOV-2008 13:18:58

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

606/763

DCNp¢N-RB8117



RS-5130404

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

150 b s b L b Lo i
] User Spec. L
1ic =178 psi I
1l =96 A
i tan ¢' = 0.17 :
100 —f---romermmmmmmresonaanas L ........................ ;, ........................ R AMGGILIITEIES ;, ........................ L ........................ __
2 ] | ‘ :
o ] 2 : : U
50,5 ........................ R SRR J.____—-.'”—_.—’,‘: ........................ E_
T | -
0 50 100 150 200 250. 300
p', psi
Symbo! o A Ul
20 . | . | , ' Sample No. ub-4 UD-4 ub-4
g :, : Test No. 8958.1 | 8958.2 | 8958.3
§ Depth 018-220 fR18-220 fR18-220 f
| Diometer, in 2.862 | 2.863 | 2.863
Height, in 5.998 | 5.612 | 6.018
© | Water Content, Z 40.4 33.9 35.8
= :é Dry Density, pef 80.41 86.01 83.2
a Saturotion, % 96.7 | 923 | 918
4 Void Ratio 1.17 1.03 i
’ % 5 Water Content, % 34.4 33.0 35.0
x % Ory Density, pcf ' B8.92 90.72 88.14
b3 : o | Saturationx, % 100.0 -| 100.0 | 100.0
G S - 2| Void Ratio 0.961 | 0.922 | 0.378
DT T SR S | ®|Back Press, psi 137. | 138 | 126
| P | ’ | |Ver. Eff. Cons. Stress, psi | 83.99 | 97.96 | 112.
: Shear Strength, psi 3032 | 3118 | 32.53
10 e o e ] ™ Strein at Faiure, % 345 | 3.44 | 3.58
- i | [Strain Rote, %/min 0.00114 | C.00114 | 0.00114
ottt B-Value 073 | 087 | o84
0 5 10 15 20 | Measured Specific Gravity 2.79 2.79 2.79
VERTICAL - STRAIN, % Liquid Limit . 61 61 |. 61
‘ Plastic Limit ' 22 22 22
Project: STP Units 3&4 : = : | :
Location: U4-1A UD-4 ) ﬁ y
Project No.: 6234084660 5 ’,// ; : /
Boring No.: U4-1A ] ,,'
Somple Type: Undisturbed - * ] s - | d
Description: Dark Gray Fot Clay (CH)
Remarks: ASTM D4767-04

‘ Phase calculations based on start and end of test. .
Mon, 24-NOV-2008 13:28:44 o , . .
T(;’gH]BA CORPORATION * Saturation is set to’ 100% for ph@€¥/ fAB3Iations. - DCNo@&EL.R817

Nuclear Energy Systems & Services Division



'CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

RS-5130404

Mon, 24-NOV-2008 13:28:44
TOSHIBA CORPORATION

Nuclear Energy Systems & Services Division

1

608/763

DCNo@.R8117

60 1 l 1 | { L | t 150 ' 4 | | I 1 | 1
] - i L
-t t~ - -
1 r ] -
5] Q C o N § :
Q40 L B 100 = eeeermreredeecemrmr b e e beverereean L
[T} - B : P~ - - =
® ] d ' E r 7 I r
4 : : , L g 4 L
2 - : : : - v 4 L
L) - : ; : S % & L
o2 ] ; : : L L
a- 4 : ; : 5 L & ] L
%) 4 ! : : : L i L
2 3 5 E : X < ]
: ; =
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G 5 10 15 20 25 ¢} 5 10 15 20 25
VERTICAL‘STRAIN, % VERTICAL STRAIN, %
150 S A S T | !‘ i 1 1 ! b I [N T N O (O I A I Aol 4 1) ‘l - ! | N S TR S S W S 2 1 I F IR S O Y S T 'l Il l. B TR N S S S N | 1
] User Spec. [
4 lc¢' = 17.8 psi -
41¢' =96 -
4 {ton ¢' = 0.17 -
TO0 —tf-wmrmreeramenmmnanes SN , ........................ bmcooeeneanans R Freeese e . ........................ -
B ] : B
a ] ; ; -
SE | : -t
50 _‘ ........................ deeiee :.:..:.._\_..,.-..:.S.'.'.:. ................ e e, N
0 ] Ty 117117 i lI T 1 'I-A T i T yrrort i TT F 7 1 1 rr i (vl LR i [ R L L L i
0 50 100 130 200 250 300 -
' P, psi
Sample No.|Test No. Depth Tested By |Test Date |Checked By |Check Date |Test File
o® |UD-4 8958.1 218-220 ft| W g/18/08 | 8958.1_2547.dat
— o\ <
A |UD-4 8958.2 218-220 ft|JW 3/18/08 ol |1 £ 107 8958.2_2546a.dat
o | uD-4 8958.3 218-220 ft| JW 8/18/08 = !/ 8958.3_2580a.dat
Project: STP. Units 3&4 Location: U4-1A UD-4 Project No.: 6234084660
Boring No.: U4=1A Sample Type: Undisturbed
Description: Dark Groy Fat Clay (CH) '
Remarks: ASTM D47687-04



CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

RS-5130404

150 Attt s b b P L0
3 User Spec. !
] ¢ = 21.4 psi I
176 =46 § I
1 [tan ¢ = 0.08 : C
100 :..._.._...........,......i. ........................ E. ........................ % ........................ ',.... ........................ n
; | % :
o :
s ] | 5 z :
50 - ; -
0 50 100 150 - 200 1230 300
p, psi
Symbgl V] A L
20 ' | . | . , Sample No. ub-4 UD-4 ub-4
! ! Test No, 8958.1 8958.2 | 8958.3
! ’ Depth > 18-220 f218-220 f218-220 1
Diameter, in 2.862 2.863 | 2.863
Height, in 5.999 5.612 6.018
o | Water Content, Z 40.4 33.9 35.9
__ E Dry Density, pcf 80.41 86.01 83.2
g_ Saturation, % 896.7 92.3 91.8
a Void Ratio 1.17 1.03 1.1
x . | Water Content, % 34.4 33.0 | 35.0
g g Dry Deansity, pcf 88.82 80.72 88.14
= w Soturation*, % 100.0 100.0 100.0
g - B -~ |2 [ void Ratio 0.961 | 0.922 | 0978
P /ISR S S S | ®[Bock Press., psi 137. | 138. | 126
i : i Ver. Eff. Cons. Stress, psi 83.99 97.96 2.
Shear Strength, psi 3032 | 3118 | 32.53
A R ''''''''''''''''''''' B Strain at Failure, % 3.45 3.44 3.58
- - [Stroin Rate, %/min 0.00114 | 0.00114 | 0.00114
O A - B-Value 073 | 087 | o084
0] 5 10 15 20 Measured Specific Grovity 2,79 2.79 2.7¢
VERTICAL STRAIN, % Liquid Limit 61 51 61
» Plestic Limit 22 22 22
Project: STP Units 3&4 = > ! :
Location: 14-1A UD-4 i }
Project No.: 6234084660 ,5 /
Boring No.: U4-1A o /
Sample Type: Undisturbed : ‘ : :
Description: Dark Gray Fat Clay {CH)
Remarks: ASTM D4767-04 -
Phase calculations based on start and end of test.
Mon, 24~NOV-~2008 13:28:07 . X o . . )
TOSHIBA CORPORATION * Saturation is set to 100% for phgEoFPsGations. DCNo®:R-B8117

Nuclear Energy Systems & Services Division o



CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767
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VERTICAL STRAIN, 7%

RS-5130404

150 1 l‘l | W S S N S § .l | I T N S DU J Y S I | N N S DR S I N I N ! R A WD JUUUL FRS SISO N VU N | I U I U R SN SN A I A | ! | TS TN O N S O Y |
3 User Spec. : L
4 1lec = 21.4 psi L
4|4 =46 L
4 |ten ¢ = 0.08 ; L
100 ~f--reneermmrararaanaeen : ..................... LR e PR SEE e T e A TP DR T LR Oy RO TR RO PRSP —
G ] ? é :
a 4 : : L
& . L
50_.7.. .................................................................................................. - [;_
] e i
O X L L L L L i L | I.l T 1 [ v 1 i LR <I T 0 T77 .[ LT 7T T ¢ §F T ¥ i 1 1 1 raTirT ‘l‘l 1 ).i T 7 11 B
0 50 - 100 150 200 250 . 300
p, psi
Sample No. | Test No. Depth Tested By |Test Date 1 Checked By |Check Date |Test File
© | UD-4 8958.1 | 218-220 ft|JW 9/18/08 » ., 18958.1_2547.dat
| a|up-4 ' 8958.2 218-220 ft|Jw 9/18/08 11} b 1/2.44:5| 8958.2_25460.dat
0| UD-4 8958.3 218-220 ft|Jw 9/18/08 . {7 7| 8958.3_2580a.dot

Project: STP Units 3&4

Location: U4-1A UD-4

Project Ne.: 8234084660

Boring No.: U4~1A

Sample Type: Undisturbed

Description; Dark Gray Fat Clay (CH)

Remarks: ASTM D4767-04

Mon, 24-NOV-2008 13:28:08
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

610/763

DCNpELRAB117



CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

RS-5130404

T T S S S S P B SO W
) ' E{E User Spec. ;, E
4 ¢ = 10.2 psi -
17¢ =102 ‘» F
] ton ¢' = 0.18 i
100_: ......................... ................................................. ~ ........................ , ........................ _ ........................ :_
t :
g ] é 2 : £
50_2 ....................................................................... - ,(‘,—"'q .......................... E_
3 T :
] P - [
i z : I :
8 +-rrrrr—r—rr—r—r—rrr -t
o 50 100 150 200 - 280 300
p', psi
Symbol 0] A
Sample Me. ub-7 up-7
Test No. 8952.1 | B8952.3
Depth P77-279.2277-279.2
Diameter, in 2.874 2.876 .
Height, in - B 5,988
S | Water Content, % 32.8 33.0
_ i Dry Density, pcf 89.99 B9.44
a Saturction, % 101.8 101.1
/TR § S S— S R - Void Ratio 0865 | 0877
e i _ | Woter Content, % 31.7 31.5
2 E Dry Density, pcf 80.63 390.85
E 30 A '''''''''' —————————— ---------- B {2 Soturations, 7% 100.0 100.0
& ] ; - | €[ Void Ratio 0852 | 0.848
20 Ao berecemenes frerereeees L | ® | Bock Press., psi 116. g6.
| L Ver. Eff. Cons. Stress, psi 125, 138.9
' B Shear Strength, psi 34.8 25.82
10 e P Strain at Failure, % 3.96 2.25 -
- L {Strain Rate, %/min 0.00114 | 0.00114-
0 e p——— B-Value 0.83 0.68
s 5 10 15 20 Measured Specific Grovity 2.69 2.69
VERTICAL STRAIN, % Liﬁuid Limit Y 81
) Plastic Limit 27 27
Project: STP Units 3&4
Location: U4-1A UD-7
Project No.: 6234084660
Boring No.: LU4-1A
*t Sample Type: Undisturbed
Description: Dark Bluish-Gray Fet Clay (CH)
Remaorks: ASTM D4767-04
: Phase calculations bosed on stort ond end of test
h%oé‘s}%é—:ogg)%&{igfoﬁ * Saturation is set to 100% for ph@t1/dBBotions.

. Nuclear Energy Systems & Services Division

DCNp@N-RB417



CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

-t ] 1

| ; ! L

RS-5130404

60 e ‘ 150 L ' : ‘
] ; é ; - § : i ; é I
- - ; : : - ] i i ! H
@ E : : - = - : ; : L
0_— X o S A ,.. ........................ - a 100 —~---emeeeen e B SRR =
W] " a 3 i 3 1
£ 1 ; . < ] I
n J : L [ J
0 ‘ & X
o ] L v ] L
Q. i N % i N
a1 i < ) i
a ] C < ] i
9 20~ = o 50~ .' -
G - S ] .: [
4 : C ] ; L
O T ; T i T ‘ 1 i O T ; 1 i T ; { ‘i T i
0 5 10 15 20 25 0 5 .10 15 20 25
VERTICAL STRANN, % VERTICAL STRAIN, %
150 0 2 S S T S I ! L1 1t 3 1 [ 1 I | I T N Y VS A T A | ! R I VR U S S WO T A l L i L.t ! 1 1 % 3 ! IS S T Y S IO MO I |
] User Spec. C
1 |c' = 10.2 psi L
414" =102 : -
i [ton ¢’ = 0.18 § -
100_. ........................ , ........................ S PO SR "
B ] i
o i B -
] % -
O rrrrrrrrrd l LIRS BRL IO AN L B S B | l T rr 7171 i L L L R L i L L L O AL i LOERL R L DL e ]
0 50 100 150 200 250 - 300
p'. psi
Sample No. | Test No. Depth Tested By |Test Date | Checked By |Check Date |Test File
o© |UD-7 8952.1 277-279.2' | HJ 10/8/08 - M 1 . £ ¢B952.1_2580a.det
A |UD-7 8952.3 277-279.2' | HJ 10/9,/08 LA | L] PR P g052.3_25460.dat

Ltocation: U4-1A UD-7

Project No.: 6234084660

Boring No.: U4-1A

Sample Type: Undisturbed

TPro}ect: STP Units 3&4

Description: Dark Bluish Groy Fat Clay (CH)

Remarks: ASTM D4767-04

Mon, 24-NOV-2008 13:;32:31
TOSHIBA CORPORATION .

- Nuclear Energy Systems & Services Division . ~

612/763

DCNo@-RAB8117



RS-5130404

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

1 User Spec. -
1lc=4 psi I
17 =102 3 -
1 tan ¢ = 0.18 +
100_3 ......................... SI——— b eer et e et e eeee e e T e irree e :_
A | g
¢ i | 3
50 i : _,'___.—*' ________ -:'_
] C
; -
0 50 . i00 - 150 200 250 300
‘ p. psi
Symbol ) O A
i Sample No. up-7 Ub-7
" Test No. 89521 | 8952.3
: : or Depth 077-279.2077-279.2
........ \_. Diameter, in 2.874 2.876
: ‘ I Height, in 6 5.998
_g Water Content, % 32.8 33.0
= LT B Z | Dry Density, pcf 88.99 89.44
a . , , - Saturation, % 1 1019 | 1011
7 SSR S SRS T— - Void Ratio . 0.865 | 0.877
o ; ; ' ] _ | Water Content, % 31.7 31.5
g O | ----------- ........... __________ B g Dry Der?sity, pcf 90.63 90.85
= ' : : o Saturation*, 7% 100.0 100.0
o j - |2 | void Ratio . | 0.852 | 0.848
20 : _. 2 [ Back Press., psi : 116. 96.
| | |Ver. Eff. Cons. Stress. psi | 125. | 138.9
i § Sheor Strength, psi 348 | 25.82
L o S | Strain ot Foilure, %- 3.96 2.25
: - [Strain Rate, %/min 0.00114 | 0.00114
0 B-vaive 083 | 068 -
0 5 10 15 20 Measured Specific Gravity 2.69 2.68
VERTICAL STRAIN, % ) Liquid Limit 81 81
Plastic Limit 27 27 ' -
Project: STP Units 3&4 :
Location: U4-1A UD-7 ;
Project No.: 6234084660
‘Boring No.: U4-1A
Scmgle Type: Undisturbed
Description: Dark Bluish Gray Fat Clay (CH)
Remarks: ASTM D4767-04

5 Phase calculations based on start and end of test :
, 24-NOV-2008 13:32:52 o ) :
"l,:AOOgHﬁBA CC)IVORP%SRATION * Saturation is set to 100% for pt@48L£aBBlations. : - DCNo@&LRA817

Nuclear Energy Systems & Services Division



CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

60 1 ! 1 1 ! L | 1 150 1 ! 1 | 1. ! 1 ] L
5 ' r ] i : -
‘-‘:- 40 e R RRttatetet Fesseenesensd - & 100 —-eereeeeene rrmmrenaes Feemneenaees I T —
W T : : i - ; . | r
~ : ; ; - n 4 H L
5 ] :' i : [ a2 ] : .
“ 4 ' ; : - o4 4 : L
v ; : : & '
e ] : ; z C 4 ] C
a J ; : : L % J L
" ] S-S g
Q 5 ; : r N 1 r
g 20 L i e R R R T L PP PP P e :,. ........... R — ) 50 - e
[#] - : ! : r a 1 -
] z ; - . -
0 0
0 5 .10 15 20 25 0 5 10 15 20 25
' VERTICAL STRAIN, % . VERTICAL STRAIN, %
150 5 I IO S A TN T 2 T | ! | S RO N S N S A T | I | S I S N W l.l ! | N T S T W S S T | 1 K S IO R SN Y JNN O W | ! § N S T U S U N
.{ U : ! -
B User Spec. o
100 N
B ] [
a. | -
T ] K
‘50 "
1 r
O _ﬁ L AL B B B S i i L LS L L i LR L L i T 1T v 1 1 I. T7 ‘i LR L L L i T r e T i
0 ' 50 100 150 200 - 250 300
' p, psi
Sample No.|Test No. Depth Tested By |Test Date |Checked By |Check Dateway Jest File
© | ub-7 8952.1 277-279.2' | HJ 10/8/08 — "1 i d i d X /é952.1_25800.dc1t
A |UD-7 8952.3 277-279.2' | RJ 10/9/08 | <7 M€Y € 89s2.3_25460.dot

‘Project: STP Units 3&4

Location: U4-1A UD-7

Project No.: 6234084660

| Boring No.: U4-1A

Sample Type: Undisturbed

1 Description: Dark Bluish Gray F

at Clay (CH)

Remarks: ASTM D4767-04

Mon, 24-NQV-2008 13:32:52
TOSHIBA CORPORATION )
Nuclear Energy Systems & Services Division

614/763

DCNp¢LRB117




CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767 .

RS-5130404

b User Spec. : P - B
i ¢’ = 4.8 psi e , E
] C
20 .
2 ] §
o . r
104 -
0 10 20 30 40 50 60
p', psi
Symbol o A i)
-0 , : . | ‘ Sample No. up-1 yp-1 Ub-1
: ‘, ; Test No. 8959.1 | 8959.2 | 8959.3
- - [Deptn 52-54 ft|52-54 ft|52-54 ft
B0 T S N L Diameter, in 2.872 | 2.864 | 2.663
] : : | Height, in 6 6 6
‘: © | Water Content, % 21.2 21.7 219
. S ' """""""""""""""""" oo " :é Dry Density, pcf 106.1 105.3 1041
a - - Soturation, % 936 | 941 | 923
@ 5 Vaid Ratio 0.625 | 0.638 | 0.656
% 5 Water Content, % 21.2 21.1 21.0
o 2 | Dry Censity, pef 108.7 108.9 108.2
E ﬁ Saturationx, % 100.0 100.0 100.0
o 2 [old Ratio 0.586 | 0.583 | 0.579
@ Back Press., psi 0. 92. 78.
Ver. Eff. Cons. Stress, psi 14. 28. 42.01
Sheor Strength, psi 12.05 16.52 18.5
Strain ot Failure, % 1.98 3.85 4,76
1 u Strain Rate, %/min 0.022 0.022 0.022
0 e B e e B-Value 0.96 0.97 0.97
0 5 10 15 20 Measured Specific Gravity 2.76 2.76 2.76
VERTICAL STRAIN, 7% Liquid Limit 46 46 46
_ Plostic Limit 20 20 20
Project: STP Units 3&4 ; : g
Location: U4-3A UD-1 o
i Project No.: 6234084660 /
Boring No.: U4-3A ,f /y/
Somple Type: Undisturbed ‘ * g
Description: Light Reddish Brown to Light Olive Gray Lean Clay (CL)
Remarks: ASTM D4767-04.
Tha. 20-NOV-2008 13:13:22 Phase calculotions based on stort ond end of test.
u, - - : M . . . .
TOSHIBA CORPORATION * Saturation is set to 100% for ph%sfﬁggotuons. DCNp@EL RAB17

_ Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

PP U S R 60—l
‘@ ] C =] I
S 20+ —~ 2 40 -
i _ L A C
; - ui ] L
> ] i g ] X
A . - o n
i i [ % I
& - - 2 ] L
o N L % a L
a L e . L
L - > = o
g O ........................ PR ! 20.... L
L [ =] -
- i ’
- - b
; ; ; N : 3 ; -
-20 T T i T Il T i T i T 0 Y i T i T 'l T i T
0 5 10 © 15 20 25 : 0 5 10 15 20 25
VERTICAL STRAIN, % VERTICAL STRAIN, %
30 . .l | 2 T U S W 1 ! LT T O DO IS T N 1 ! LIRS RO R SRS R S S S | ? § JN N N S N S S ! LI T . | ) S T l | W SR RS S T T S A
- . ; : : - -
: User Spec. F
4 |e" = 4.8 psi -
1|¢ =238 -
4 ton ¢’ = 0.44 L
20._ ......................... Y S S e teees .
7 :
P ] L
g C
10 _
O R T 1 1 1 17 t© 17177 i T F vV 7T FrrrTi i LR L L I“I’ LN L e U L O S B i L SN N S S M B B § i 1T rrriTT N
0 10 20 30 40 50 " 60
’ B, psi
Somple No.j Test No. Depth Tested By |Test Dote | Checked By |Check Dote |Test File
© [UD-1 8958.1 52-54 ft | HJ 10/8/08 s . ]-8959.1_2581.dot
A |uD-1 8959.2 52-54 ft | HJ 10/8/08 X (Ve f7 8 o, 8959.2_2582.dot
o | UD-1 8958.3 52-54 ft | HJ 10/8/08 = ' 8959.3_2583.dat

Project: STP Units 3&4 Location: U4-3A UD-1 Project No.: 6234084680
Boring No.: U4-3A Sample Type: Undisturbed

Description: Light Reddish Brown to Light Olive Gray Lean Clay {CL)
! ‘Remorks: ASTM D4767-04

Thu, 20-NOV-2008 13:13:23 . :
TOSHIBA CORPORATION 616/763 : DCNo@®LR-B117

Nuclear Energy Systems & Services Division



CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

RS-5130404

] User Spec. I
j c = 8.91 psi L
10 = 122 i i »
3 [tan ¢ = 0.22 L
40 - : -
- C
. A
& 5 E
20 —
i : -
0 20 40 60 .80 100 -120
P, psi
Symbol o A I
Sample No. ub-1 Ub-1 ub-1
20 L ] ) | L ] i
: : Test No. 8959.1 8959:2 | 8858.3
- . - |Depth 52-54 ft|52-54 ft|52-54 ft|
P R S LI . Diometer, in 2872 | 2.864 | 2.863
| I Height, in_ 6 5 6
’ S | Water Content, % 212 21.7 21.9
S0 e ™ |EDry Density, pef 106.1 | 105.3 | 104.1
& - Saturation, % 936 | 94.1 923
& Void Ratio 0.625 | 0.638 | 0.656
g . Woter Content, % 21.2° 211 21.0
o (_:c; Dry Density, pcf 108.7 108.9 109.2
z o | Saturation*, 7% 100.0 100.0 100.0
@ S [Void Ratio 0.586 | 0.583 | 0.579
® Back Press., psi 90. 92, 78.
Ver, Eff. Cons. Stress, psi 14. 28. 42.01
Shear Strength, psi 12.05 "16.52 19.5
Strain ot Foailure, % 1.08 3.95 4.78
y i i Strain Rate, %/min 0.022 0.022 0.022
-0 N WS S S B-Value 096 | 087 | 097
-0 5 10 .15 20 | Measured Specific Gravity 2.76 2.76 2.78
- VERTICAL STRAIN, % Liquid Limit 46 46 46
. Plastic Limit 20 20 20
Project: STP Units 3&4 — -
Location: U4-3A UD-1 : i
Project No.: 6234084660 /
Boring No.: U4-3A g f;{i ®
Sompie Type: Undisturbed _ — '
| Description: Light Reddish Brown to Light Olive Gray Lean Clay (CL)
Remorks: ASTM D4767-04
Thu, 20-NOV-2008 13-13:51 Phase calculotions based on start and end of test.
nu, - - M . : . . .
TOSHIBA CORPORATION * Sctgrotlon is set to 100% for p}‘gie]ﬁ.‘écglct:ons. . DCNpEL RA81i7

Nuclear Energy Systems & Services Division



CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

RS-5130404

40 ! Il | 3 ! .l l 1 60 1 ! k] " L ! H L 1
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& ] : E : : - v ; k
o 1 : : ! : L x 4 : 4
7 ) '. ; e § C ] ; i
L ] : : ; - - S : -
R Fcczzoo- R S - & 20— : -
wo ] | : ' % A . 5 [
! § e : - ) ; :
1 | y ] E N
~20 0 B -
5 10 15 20 25 0 5 i0 15 20 25

VERTICAL STRAIN, % VERTICAL STRAIN, %

60 § I N N S N SN N | ! | SN S TN W S N I | ( | S N O O T N T T ! O Y N SO RS S TOUN T | I |3 I»l | S I S | ! IS VU JEUR FOR NN U AN N B |
~ User Spec. X
4 lc = 6.91 psi [
11¢ = 12.2 ; § ; -
1{tan ¢ = 0.22 3 -

40 - ' : ; : —

7 1 i
o ] [E
20 -
b L
0 LINRIANE SRR SN0 M TR N A 1 | U 'l T T F ¥ i YT ]I LA, S DL SR Tt A B | i LU L S e A | i UL SRR LR -
0 20 40 60 80 100 120
P, psi
Sample No.{ Test No. Depth Tested By |Test Date | Checked By |Check Date |Test File
o | UD-1 8958.1- 52-54 ft | HJ 10/8/08 \ . __1.8959.1_2581.dat
A |UD-1 8959.2 52-54 ft | HJ 10/8,/C8 ) 1;{3@!0@'5959.2_2582.@
M uUD-1 8959.3 52-54 ft Hu 10/8/08 h ‘ ¢ | 8959.3_2583.dat

Project: STP Units 3&4

Location: U4-3A UD-1

Project No.: 6234084660

Boring No.: U4-3A

Sample Type: Undisturbed

Description: Light Reddish Brown to Light Olive Gray Lean Clay {CL)

Remarks: ASTM D4767-04

Thu, 20-NOV-2008 13:13:52

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

618/763

DCNo@LR8417



CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

RS-5130404

] Max. Shear ; L
i ¢’ = 7.32 psi -
1]¢ =208 g . i
1lton ¢ = 0.38 T C
40-: : : a
B C
a ] L
o ] C
20 -
o] 20 40 80 80 100 120
p', psi
Symbol o A
Somplé No. uD-4 UD-4
20 : o
. : Test No. 8960.1 8960.3
7 B Depth 98-100 f4Y88-100 fY
Diameter, in 2.817 2.756
Height, in 5.998 6.002
T | Water Content, 7 26.2 28.1
— E Dry Density, pcf 99.11 95.66
g-,_ Saturotion, % 88.0 100.6
a Void Ratio 0.735 | 0797
,‘_ZU.) ‘ 15 Water Content, % 25.3 27.9
x % Dry Density, pef 101.3 97.17
5 » | Saturations, % 100.0 100.0
o »;‘-") Void Ratio 0.697 | 0.769
© 1 Back Press., psi 113.9 | 118
Ver. Eff. Cons. Stress, psi 35.01 63.03
Shear Strength, psi 19.66 28.24
Stroin at Failure, % 4.52 3.32
. B Strain Rate, %/min 0.0095 | 0.0095
0 — et B-Value 0.96 | 0.7
0 5 10 15 20 | Measured Specific Gravity 2.75 2.75
VE.RTICAL STRAIN, 7% ‘ Liquid Limit 55 55
Plastic Limit 25 25
Project: STP Units 3&4
Location: T3-58 UD-4
4 Project Na.: 6234084660
Boring No.; T3-5B
Somple Type: Undisturbed

Description: Brown Fat Clay {CH)

Remarks: ASTM D4767-04

Phase calculotions based on start and end of test.
Tue, 25~-NOV-2008 08:31:31

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

* Saturation is se\‘; to "100% for phesmﬁé;glotions.

DCNo@LR8117



RS-5130404

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

60 2 :1 I | L ! . | 1 680 ' ! L .L 1 ! 3 ‘, L
] | o S ] :
4 ' - 4 3
7 ] T :
Q: 40 —deemanen R PRPPRS B SR L 4 40 —~ s
L . : - S . 4
4 : I n N "
g ] : C o ] !
n R : L & - L
o X 2] _
g ] C a9 ] i
a - L 3 4 L
% - - z o -
@ i L < - L
S 20 — @ 20- -~
. - = i
] - ] ¥
] ; H i ; N ] : 5 C
0 T 0 T
o 5 “10 15 20 25 0 5 10 15 20 25
VERTICAL STRAIN, Z VERTICAL STRAIN, %
60 101 1 1 3 1 1.t ! ) NN G N T S T W | { l»l HIN N N N B T | ? A | ‘l b I T | l I I T Y S B ! § S S N N U S |
] Max. Shear : X
<4 | ¢ = 7.04 psi - , N
4]¢ =136 i -
H |tan ¢ = 0.24 i -
40 - -
- ] 3
Q. p -
g ] C
20 ] o
- L
O T+ 171 v 1 17T lv i T 1T 1T : T 1 i LANOL O At A S BN N N 1 i L L L i LURE 2L I R B S I A | II TT I‘ L L L A D |
0 20 40 80 80 100 120
' p. psi : :
: Sampie No. | Test No. Depth Tested By |Test Date [Checked By |Check Date | Test File
o |UD-4 8960.1 98-100 ft | HJ 11/12/08 | | . 1.8960.1_2546.dat
A | UD-4 8960.3 ° |98-100 ft |[HJ 11/12/08 S TR S fodess0.3_2580.40t
, - : j 4
Project: STP Units 3&4 | Location: T3-58 UD-4 Project No.: 6234084660
i Boring No.: T3-58 l Sample Type: Undisturbed
{ Description: Brown Fot Cloy (CH)
Remarks: ASTM D4767-04

Tue.‘ 25-NOV-2008 08:31:47 : '
TOSHIBA CORPORATION 620/763 : DCNp¢r:RB117 -

. Nuclear Energy Systems & Services Division



CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

RS-5130404

1 Max. Shear B
1 c = 7.04 psi i C
1¢=136 : L
1 ton ¢ = 0.24 ’ ' i
40 - ' : : -
A -
s ] .
20 -
1 L
0 ‘ 20 40 60 80 100 120
p. psi
Symbol 0] A
20 ' l L Sample No. uD-4 up-4
: Test No. 8960.1 | 8960.3
N : r Depth 88-~100 ft88-100 ft
Diameter, in 2817 | 2.756
Height, in 5.008 | 6.002
T | Water Content, % 26.2 29.1
. :E Dry Density, pcf 99.11 95.66
& Saturation, % 98.0 | 100.6
a Void Ratio 0.735 | 0.797
% : g  Water Content, % 25.3 27.9
x g Dry Density, pef 101.3 97.17
2 : o | Saturctions, 7% 100.0 -| 100.0
i § vois Rafio 0.697 | 0.769 -
; ~ {Back Press., psi 113.9 118.
| i Ver. Eff. Cons. Stress, psi 35.01 63.03
- ; Shear Strength, psi 19.66 | 28.24
10 oo frooe Ao pro ™ [Strain at Fafiure, % 452 | 3.32
. - |Strain Rate, %/min 0.0085 | 0.0095
Y S S SN B-Value 096 | 0.97
0 5 10 15 20 | Meosured Specific Gravity 2.75 2.75
VERTICAL STRAIN, 7 Liquid Limit i 55 55
) Plastic Limit 25 25
Project: STP Units 3&4 M :
Location: T3-58 UD-4 / (’f
Project No.: 6234084660 L \ f
Boring No.: T3-58 J f;" ?
Sample Type: Undisturbed : -
Description: Brown Fat Clay (CH)
Remarks: ASTM D4767-04
Phase caicuiations baséd on start and end of test.
Tue, 25-NOV-2008 08:31:47 o ' )
TOSHIBA CORPORATION * Saturation is set to 100% for phsgwsz(ctuons.

Nuclear Energy Systems & Services Division

DCNp¢NLR-B117



CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

RS-5130404

60 3 ! 1 1 ! i I 1 60 | 1 ! 1 ! 1 ! H x ]
] § C - ] i
. J . H B L
] . ; : : '@ ] -
S 40 e foooeneneeees T AERPRERRPRRS: BTSN - a 40 — —
3 ] : : C i ] : L
=R i E C % z -
n i ' : L o ] : L
4 ] : ; L % 4 : -
& ] i - N ] : [
o ] 5 L x . : -
0 ] { L i L
9 ] : L < ] : -
Q 20 ; - & 20— : -
{ ] : B e q : L
] é [ i é [
] ; ! 3 g -
0 T i T l T l T i T O T i T i T ‘i :[ i T
0 -5 10 15 20 25 0 5 10 15 20 25
VERTICAL STRAIN, % VERTICAL STRAIN, %
60 ) SO S S T U VR U . 1 ! § IS VS SN IS T S O T l | S S U JO0N WO W DN} lJ: £ IO OO0 U0 WU I R WO S | l I NS S I N0 A W | ? h I Y S N A SN W T |
: Max., Sheor ‘ N
4 |c' = 7.32 psi Z § : ~t
{|¢' =208 § i P -
4 |tan ¢ = 0.38 -7 4 C
o I SO R ' ................................................. f,.,.;...f...: ........... R L
- ' /_:(' -
5 i T C
. N i -
5 ] ; C
20 - U0 SR WSO SO o
O —‘l' T T .l T 1T T 177 i 1T U T 7 VT TF i IR AR T S R B | ll T :[ I L LRI L :I L L DL B e § ‘l—i LML L BRI DR SRS i
0 20 ' 40 80 80 100 120
p’, psi
Sample No.| Test No: Depth Tested By |Test Date |Checked By |Check Daote |Test File
© |UD-4 8960.1 98-100 ft |HJ 11/12/08 e | . —r=hB960.1_2546.dat
A | UD-4 8960.3 98-100 ft | HJ 111/12/08 S | J2 X fn | 8960.3_2580.dat
Project: STP Unils 3&4 Location: T3-58 UD-4 Project Ne.: 6234084660
ering No.: 73-5B Sampie Type: Undisturbed
Description: Brown Fat Cloy (CH)
Remarks: ASTM 04767-04
Tue, 25-NOV~-2008 08:31:31
TOSHIBA CORPORATION 622/763 DCNo®&LR-81i7

Nuclear Energy Systems & Services Division



'CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

RS-5130404

G0ttt s d v b e Lo e b e b e
] User Spec. -
] ¢’ = 3.06 psi - -7
il¢ =238 | e [
] [ton ¢ = 0.4¢ ) 5
40-_. ........................ e , ........................ . ....................... : ',/,‘ ......................................... -
B ] i : S )
=% i 5 .' _ ) - I’ L
] § : PR i I
20—5 ; ,-/ .............................................................................................. ——
0 20 - 40 60 80 100 120
p'. psi
Symbol 0] 0
Sample Ne. Ub-1 ubD-1 UbD-1
70 N R L
: Test No. B961.1 | 8961.2 | 8961.3
1 - [Deptn. 48-50 ft| 48-50 ft| 48-50 ft
I LR S S o Diameter, in 2.874 | 2.881 | 2.855
] F Height, in 5.965 | 5957 | 5.965
; G | Water Content, % 32.5 32.8 28.0
I o A S ™ | € [Ory Density, pef 87.14 | 8851 | 9481,
& - - Soturation, % 31.0 950 | 97.4
Q Void Ratio 0.992 | 0.961 | 0.829
é . Water Content, % 34.7 32.6 28.3
o ' 2 | Dry Density, pcf 88.38 91.05 97.2
2 ? [Soturations, % 100.0 | 1000 | 100.0
g 5 [Veid Ratio 0.964 | 0.306 | 0.786 -
@ 'Back Press., psi 128. 138. a8
Ver. Eff. Cons. Stress, psi 14. 28.01 | 41.99
i Sheor Strength, psi 7.536 | 13.96 | 19.5
Strain at Failure, % 247 | 208 | 2.36
Strain Rate, %/min 0.0013 | 0.0013 | 0.0013
0+t B-Value 095 | 094 | 088
0 5 10 15 20 Measured Specific Gravity 2.78 2.78 2.78
VERTICAL STRAIN, % Liquid Limit 60 60 60
‘ Plastic Limit 20 20 | 20
Project: STP Units 3&4 o e —
Location: D3-1A UD-1 :
4 Project No.: 6234084660
‘Boring No.: D3~1A
‘Sample Type: Undisturbed
Description: Reddish Brown and Light Greenish Gray Fat Clay (CH)
Remarks: ASTM D4767-04
Thu. 20-NOV-2008 13:31:07 Phase calculations based on start and end of test.
u, 20-NOV- 3 L . . )
TOSHIBA CORPORATION * Saturction is set to 100%\for p‘%%wmtlons. DCNDEL RA8117

Nuclear Energy Systems & Services Division



CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

RS-5130404

L ] L | ) } L | L 1 ] ' } 2 | ! | 1
97 | ; | i ¥ ®07 | : : ; N
] - - C
Qh 20 ~ 3 40 —f-eemeecnnnnan r‘ ----------- b~
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0 ] = : r
& ] C @ ] ; L
[+ 9 A L % i L
e S - z :
L T I~ = T R r
S 104 L D1 20 e feeeeeee e e L
> B L o 4 . L
Ll i
i L ] ; L
] : ] i : 3
. E ; : : - 1- 2 -
0 T i T T T I T T T o T i T ) T T I T I T
0 2 4 6 8 10 0 2 4 6 8 10
VERTICAL STRAIN, % VERTICAL STRAIN, Z
60 S S T T T U U N NS ! L W T N SN O N O ) I | S Y N S N R O T | ! L W W Y T S W S T I § I S T VR W T U N 2 ! TS OO TN W N T N
- User Spec. ,ﬁ
4 |¢" = 3.06 psi i e [
4 1¢ =238 § i Lo- -
40 B O Ot SOt SRR S S R L
i s ; L
I 5 -
Q. N ' H -
s a s :
20 — ,:.....1 ........................ :_
] i i -
o T 17T TV T Ty i T 7 17 1 1T i L D L e R e : L L L L i L L L L S i T T T 1T 1t _
0 20 40 60 80 100 120
p’, psi
Sample No. | Test No. Depth “iTested By |Test Dote |Checked By |Check Date |Test File
o [up-1 8361.1 48-50 ft | JW 10/17,/08 1,8961.1_2581a.dat
A |uo-1 8961.2 | 48-50 ft | JW 10/17,/08 v | Vg fzafoN 8961.2_2547_a.dat
m | up-1 8961.3 48-50 ft | JW 10/17,/08 T 7 7 7] 8961.3_2582.dat
; Project: STP Units 3&4 Location: D3-1A UD-1 Project No.: 6234084560
i Boring No.: D3~1A Sample Type: Undisturbed
Description: Reddish Brown and Light Greenish Gray Fat Clay (CH)
Remarks: ASTM D4787-04
Thu, 20-NOV-2008 13:31:07
TOSHIBA CORPORATION 624/763 DCNo@N:RAB1i7

Nuclear Energy Systems & Services Division



CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

RS-5130404

60 e e e b e e b e Lo
i User Spec. 0
4 (e =137 psi ’, [
17¢ =173 3 [
1 [ton ¢ = 0.31 i
40-: ' o
] i
Z ] I
G - i
] C
20 ; -
1 o , , [
S L e L L A B L L B B
0 20 40 60 80 100 120
p. psi
Symbol 0] A O
; Sample No. UD-1 uD-1 up-1
70 ' i ] 1 } :
; ; f_ Test No. 8961.1 | 8961.2 | 8961.3
: § - [Depth 48-50 ft|48-50 ft|48-50 ft
L N I SO N _ Diameter, in 2874 | 2.881 | 2.855
] § ] Height, in 5.865 | 5.957 | 5.965
. 5 [Water Content, % 32.5 328 | 29.0
[ S e ~ | ’E{Dry Density, pef 87.14 | 88.51 | 94.91
& ; - Saturation, % 910 | 950 | 974
a IR S— — u Void Rotio 0992 | 0961 | 0.829
g | ; || |Water Content, % 34.7 32.6 28.3
g 1 ____________ ___________ i % Ory Density, pef 88.38 91.05 97.2
2 : : : o | Soturations, % 100.0 | 100.0 | 100.0
g /\ : - |2 [Void Ratio 0.9564 | 0.906 | 0.786
....... fooereeeenbeeemeemediie e | ® [ Back Press., psi 128. 138. 98.
! | | |Ver. Eff. Cons. Stress, psi | 14. | 28.01 | 41.99
Shear Strength, psi 7.536 13.96 19.5
"""""""""""""""""""""""" | Strain ot Failure, % 2.47 2.08 2.36
- Strain Rate, %/min 0.0013 } 0.0013 | 0.0013
0 . 1 O 1 - B-Volue 0.95 0.94 0.88
0 5 10 15 20 Meosured Specific Gravity 2.78 2.78 2.78
VERTICAL STRAIN, % Liquid Limit 60 60 60
Plastic Limit 20 20 20
Project: STP Units 3&4 V| | g
Location: D3-1A UD-1 ;
Project No.: 6234084660 /
Boring No.: D3-1A /
Somple Type: Undisturbed . :
Description: Reddish Brown and Light Greenish Gray Fat Clay (CH)
Remarks: ASTM D4767-04
o Phase calculotions based on start ond end of test.
Thu, 20-NOV-2008 13:31:34 + Saturation is set to 100% for ph%sjgﬁlégotions. DCNDEL:
TOSHIBA CORPORATION N RAB417

Nuclear Energy Systems & Services Division



_ CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

RS-5130404

30 i ! ] - 1 I' L ' 1 60 i |. 1 | 1 ! L l 1
] i | A ] )
- T i - ] L
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0 g 5 X
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O 104 - - .
= 0 . C Lé.r 20 g )
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0 2 4 6 8 10 0 2 4 6 8 10
VERTICAL STRAIN, 7% VERTICAL STRAIN, %
SO b IS TS R S VR I N i 1] | RS R TR S Y S S S ' | S T Y N U SN N B J ! ) I S (N N SN S D . I | WO S T T B A | ‘I L ! )R DN S R R T N S |
] User Spec. : X
4 e = 1.37 psi ‘ -
1le =173 - [
{ itan ¢ = 0.31 : L
40 - [
- ] i
a 4 =
o ] -
- b=
] X
: : B
O L L) ;I T i L l= T 1 11 ; T 1 1117 . L L R L L) i T rtr 1t r1rr ; TV T T T
o 20 40 60 ' 80 100 120
p, psi
Somple No..| Test No. Depth Tested By |Test Date |Checked By |Check Date |Test File
O {UD-1 8961.1 48-50 ft wooo 10/17/08 ‘ ’ . 8961.1..2581a.dat
A | UD-1 8961.2 4B-50 ft | Jw 10/17/08 1 Jo | 13 e din, EB961.2_2547 _o.dot
m | uD-1 8961.3 £8-50 ft | JW 10/17/08 CIN 7T P Yegs1.3_2582.dat
Project: STP Units 3&4 Location: D3-1A UD-1 Project No.: 6234084660
Boring No.: D3-1A Sample Type: Undisturbed

‘| Description: Reddish Brown ond Light Greenish Gray Fot Clay (CH)

Remarks: ASTM D4767-04

Thu, 20-NOV-2008 13:31:35

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

626/763

DCNo¢ L R-B117



CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

RS-5130404

gof et b e o b e L L e b ey
1 User Spec. B
ile =75 psi !
] [¢ =184 : : F
] C
40 L
] L
2 ] [
¢ 4 C
20 -
o 20 40 60 80 100 120
: p’, psi
Symbol A O
6 ] | . \ . L Sample No. ub-2 | UD-2 ub-2
: : : [ Test No. 8962.1. | B962.2 | 8962.3
- 5 "I Ipeptn 58-100 f|98-100 f{88-100 ft
P R S I u Diameter, in 2.847 | 2.874 | 2.843
| ' I Height, in 5595 | 5.944
; © | Water Content, % 231 24.8-
. E Dry Density, pcf 96.67 99.1
% Saturction, % 843 95.1.
g Void Ratio 0.738 | 0.696.
% 5 Waoter Content, % 23.9 23.8
3 E Dry Density, pef 103. 102.3 102.5
g : o | Saturations, % - 100.0 100.0 100.0
i 3 [Void Ratio 0.632 | 0643 | 0.639
@1 Back Press., psi 1118, 99.99
| i " | |Ver. Eff. Cons. Stress, psi 48.98 | 63
' ; Shear Strength, psi 18.09 | 18.86 | 23.41
L g . o " |'Strain at Failure, % 8.1 4.83
: Bk - | Stroin Rote, %/min 0018 | 0.018 | 0018
04—t B-Value 0.96 | 096
a 5 10 15 20 | Meoasured Specific Gravity 2.69 2.69
VERTICAL STRAIN, % Liquid Limit T 44 44 44
.| Plastic Limit 18 18 18
Project: STP Units 3&4 N ;
Location: D3-1A up-2 1;'5?
:Prqject No.: 6234084660 / éf‘

Boring No.: D3-1A |

édiﬂpie Type: Undisturbed

Describtion: Brown Lecn Clay with Sond

Remarks: ASTM D4767-04

Phase calculations based dn start dnd end of test.
Tue, 25-NOV-2008 08:39:59

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division .

* Saturation is set to 100% for phﬁﬁ?e@oﬁons.

DCNpo¢- R-B17



‘ : 'RS-5130404
CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

60 ' ! y | 1 | L } X ) 60 L | 1 I I | I | L
G | - 5 .
& 40 : - - 2 40 ; -
W] y G : -
5] C a ] : X
7 ] r & N :

0 & : L
I&J . - 7] - ; -
o ] N 13 ] : C
v ] S ] | C
J I = 4 -
[4g] <L |
4 i r = ] | -
S 20+ — & 20— : -
W] B =] i -
Q T i T T T T T i T R i O j T i T T T | T i T B
0] 5 10 15 20 25 0 5 10 15 20 25
VERTICAL STRAIN, % VERTICAL STRAIN, %
60 § T S IO W S N N - | ! | SO N S S I.I [4l P TR S W N S T ! § I T N N I N | I I S T S T S T | L! N N DU T U S N S 4
y User Spec. r
41c = 7.5 psi . ; . -
{1]¢ = 184 : 5 i .3 . f

40 - [
s 1 L
o i -
o ] L

4 -

20 -] -

0 - KLU L L L i LD DO S S A I 1 i LI | vl T 1T 10 ‘si L L A L I i 3 i T 1 17 T T irrre 1' LR L LA .l TT I
6] 20 40 60 80 100 120
p', psi
Sample No. | Test No. Depth Tested By |Test Date |Checked By |Check Date |Test File
@ juUb-2 8962.1 98-100 ft | JW 10/31/08 - 3 "‘4 962.1_2547 dat
A |up-2 | 8962.2 98-100 ft |JW 10/31/08 |  <F. 3 i‘pjszﬁ,‘gf 8962.2_25460.dot
0o juc-2 89862.3 98-10C ft |JW . 110/31/08 = 7 18962.2_2580.dot

Project: STP Units 3&4 i Location: D3-1A UD-2 Project No.: 6234084660
oring No.: D3-1A Sample Type: Undisturbed

Y Description: Brown Lean Clay with Sond
Remarks: ASTM D4767-04

5

Tue, 25-NOV-2008 08:39:59 ‘ ‘
TOSHIBA CORPORATION , 628/763 DCNoELRAB117

Nuclear Energy Systems & Services Division



CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

RS-5130404

Y S I S I R SV WP SIS S S N
3 User Spec. ; -
1 /¢ = 8.95 psi : i -
J ¢ = 0.4 : C
1 [tan ¢ = 017 3
40_: ......................... e T becemenrermreneae e oo S — E.
2] 5 ;
[ap : . :
20 ] o
: :
0 .20 40 60 80 - 100 120
p, psi
Symbol o A |
. Sample No. ub-2 ub-2 ub-2
70 ' ' — Test No. 8962.1 | 8962.2 | 8962.3
1 - [Depth 98-100 ft)98-100 f{98-100 ft
BQ o we e S —— ------------ - Diameter, in 2.847 2.874 2.843
| I Height, in 595 | 5595 | 5944
: ‘: T | Water Content, % 24.5 231 246
N E Dry Density, pcf 100. 96.67 99.1
a Soturation, % 96.8 | 843 | 951
7] Void Ratio 0.68 0.738 | 0.696
?_ .. | Water Content, % 23.5 23.9 23.8
g g Ory Density, pcf 103, 102.3 | 1025
*S:‘_ o | Soturationx, % 100.0 100.0 100.0
o 5 [Void Ratio 0.632 | 0.543 | 0.639
© [Back Press., psi 124, 118. | 99.99
| || Ver. Eff. Cons. Stress, psi 35. 48.98 63.
Shear Strength, psi 18.09 18.86 23.41
10 e prosi oo ™ [Strain ot Failure, % 8.01 81 483
1 : : - [Strain. Rate, %/min 0018 | 0018 | 0018
0 = M B-Value 0.96 0.96 0.96
0 5 10 15 20 | Measured Specific Gravity 2.69 | 288 2.69
VERTICAL STRAIN, 7% Liquid Lirnit 44 44 44
o Plastic Limit 18 18 18
Project: STP Units 3&4 : ‘ ; ;
Location: D3~1A UD-2 /iE L}} /
Project No.: 6234084660 v IE I \
: s 2 IV
Boring No.: D3-1A v’ & f ;
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Description: Brown.Lean Cloy with Sand
Remarks: ASTM D4767-04
Tue. 25-NOV-2008 083514 Phase colculations based on start and end of test.
ue, - - Nt i . . .
TOSHIBA CORPORATION * Saturation is set to 100% for phwwg?’lqtlons. DCND(E*LR:I_gim
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Sample No.| Test No. Depth Tested By Test Date | Checked By [Check Date |7est Fite
® | UD-2 8962.1 98-100 ft |JW . 10/31/08 , | 8962.1_2547.dat
A |uD-2 8962.2 98-100 ft | JW 10/31/08 Ta 2| 11§2 Yol 8962.2_25460.00t
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Project: STP Units 3&4 btocation: D3-1A UD-2 Project No.: 6234084660
aring No.: D3-1A Sample Type: Undisturbed

| Description: Brown Lean Cloy with Sand o ) :
| Remarks: ASTM D4767-04

Tue, 25-NOV-2008 08:35:14 ’ : . : )
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