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--4.- engineering ýand constructing"oabetter tomorrow.

July 41.4,2008

Memorandum to File
From: Steve Kiser
Reviewed .By: Kat1hryn hite IN: -JI 0$

SUbject: Report of SPT E•ergyn MACTEC Charlotte CME 75 truck
Hammenirhr Serial No.: 797 Autoumatic Harmmer
WORK INSTIRCTIOONNo. 18 (FLR-085).
STP COL Project
Matagorda County,.Texas
MACFEC Pet.No. 6234-08-4660

J6onathan Honeycutt, of M ATEC Engineering and.Consuting, he..(MACqhC}, perforned en-ergy
[measurements on the drill ri at the subject site per the referenced Wor Instructions. This
memorandum sun-unarizes the field testing activities, and presens the results of tlhe energy
measurements.

SET Energy Field! Measurements

SPT energy. measurements were made otn June 19, 2008, during drilling of Boting T3-5B at the
referenced :site Thetesting was pertbrmed by Jonathan Honeytcuit.from approximately10:35.AM
to. 11:02 AM on 4:.June .19 un6der sumny skies. and a ti. :peratuire of: 90 degrees Fah•ienheit.' rhe
boring was. drilled with personnel .ad equipmernt from MACTEC Charlotte. Th: drilling
equipment consisted.of.a CME 75 modeltruck-mounted drill rig with: an SPIT:automatic harr.
The d..ii., tools consisted o: NW-i-sized drilling rods and a.2-foot:ý long split tube sampler.
Mud. rty' drillinge techniques were used to advance :th. boringsbelow the depth:at: whih
groundw'-p r was. encountered at.the time of energy testing. The drillrig operator 'durng.
sampiung was Mr. Jimmy Warren, Energy measur. ents wore recorde.during sampling at the
•depth mtnis.s.iiow; in TaNb e1:

l.e..nemy measuretbents:.were performed with a Pile Driving Analyzer (PDA) :model AX
(Serial:No. 3622L), and.calibrated accelerometers (Serial Nos. K990 and K983) and straian gages
(Serial Nos. NW #146`i :and NW# 146/2). A steel d.611 rd, i2 feet long: and in.strumented.. with
dedieatvd strain gages, was inserted: atthe top of the drill. rod. stri.• immediately below the SPT
hidinmer:. .li& inserted rod was also instrumented with two. piezrosisix ac.eremmeers that
were blited to the. outside ofthe rod. The insbtrumented rod insert had a cross-sedtional area .of
approximately 1..49 square inches adan .outside diameter of atpro'inately 2,625 inches at the
gage location; The diil ixuis endkudd in the drill rod r.txing were-:h-.lsow rods ni-5. :to 10.foot ong.
sectipons, with an- outside and: inside diamdeter of approxlmaielytl'2.625 and 2.25 inches,

respectively, The recormnended operation rae .of the.hanmmer. is.:not. known. Due to the closed
hammer svst he hammer lubrication..on dition.and::-am il dimenfisions could not be obsenred.

Calibration Records

The :calibrationl r.ecds for all tle above are filed in DCN FLR-079.

112 :Pages:Titna

MACTEC Engineering and Consulting, Inc. _______..... _

TNularnrgySytems 0 Service Divisi N" S *hcn3883/-637 ct v i.437863& DON: FL"iCecorn:
Nuclear Energy Systems & Services Division



RS-5130404

SPTEnrEgy Aeasure2zents' -:STP COt Projct Ih' U-4. 2008
VLIC TFh Prqetof ,rcti. 6234,08-4660 Pe2:

Calculations for EFV

The work wadlne: in..geb ebtd accdanee:ith.ASTM 4D:4633-05. The:str-ain andacceleration
signals were. converted to force, and vel city by the: PDA, and the. data was interpeted by the
PDA according to the.Case:Method equation.. The maxiimum energy transmitted to the drillrod.
string ((asmeas.ured at the.l•ationbof the strain gages and accelerometers) was calculated by the
PDA using the EFV method. equation, as.showpn. bl4i:.:

:EFV ( .F .. Q. t),W:dt.

Where.:7 EF. = Transferred energy (EV equation), or Eierg.y f FV
= F[)Calculated ~force ~at time. t

V(t) Calculated velocity at .tim

The 1EFV method of energy calculation is recommended in, ASIM Standard D463'3.05. The:EFV
uio ed over thebcomplete wave event measur.es te tota ener gy content. of.theevent

using both. forctand velocity measure)men.tis-.,:The1EV vale§ asscialed with: eachblow Ianalyzed

.are tabu tedjin the attachedP'IPLOT tables and are also .shown grphially in.the PDIPLOT
charts.

CalcuNltions for ETR

The raio, of the .measured traiisfetred energy.: I(IEV) to the.theoretficaipoteftial. energy. .of the SPT
system (140 lb. weigh with :the .specified 30 inch fall) is the ETR. The ETR.values (aspercent of
the theoretical valu) are s own in Tab le I.

Comparison of ETR to Typical Energy Transfer Ratio Range

Based on a: research report published by the Florida: Department of Transportation (FDOT)
(Report No. 0510859,1999). the averaoe.ETR measured fin automatic hammers is 79.6%.
The standar deviation was 7.9%; therefore, the ran.e of ETRs within• one.standard deviation, fthe average wasc 7reporte1dto-be 7i7%ý to 87.5% This.a'ge p.E.Rs. was. als coas..ten.t: ...

other: research. that: was. cited in.the FoOT..esearhtIdpaper.howeverd.maximum.and. iinimm•
ETR values of up to 98% and 56%0, espectively iwere reported in the hIt6 tuIt Th& ETR':':Va ies

shown in Table :I are. generaily wiy thin theý:range of typical values for automatic.. hammers. as
rep orted ini th•eiterature.

Discussion.

Based on the t rfidid testing rtsuilts, obslvatios. rom the SPT enrgy' mieasuiremieits: are:.

summarized below'

• The data::obtainedbyv the PDA are consisteftt betveenii ihdividual .lhaimmer blows§
and b etween the sampl e d ept:s :: tested" In general, the. first: ad: last. one (and.

sometm.es: two) halinmer blow records recorded by. the PDA.produced poor quaLity,
dat(x.Which is rel aixt1Y.common).and, as such, the record(s). was(ere) not used in
the da-ta:reduction..

TOSHIBA CORPORATION 384/763 DCN: FLR-317
Nuclear Energy Systems & Services Division



RS-5130404

SfE,7~tv :~r&tiei~en~ STPýCOL frvqecl
MA 22C.ProecWi623.4108.16.6.

ibis !4;.2tIU&
.Aige*3

* Te aerge negy. tra~nsferred: from :the, hamm~er :to :the..dil rods fur each
individual .depth::inteiNval tising the EEVmethod ranged: from:261. foiotrpounds to.:
282ofoot-pounds These.average. enertgytrIainsfe coIrespond to. energi transfer
ratios (ETR) of 76% o, 81%?< of the theoretical energy (350 foot-pounds) of the.:SPT
hammer.

:oý The average at each. depth.intervdal was calcu ated ist transferred ene. r:gy-fdt &'
analyzedblow of the dpth• intervals divided by the total number o ihammer blows
analyzed.: The overall 4 v-eragge energytIniner Of" the. SPTisystem (or a the dep

intervals te•sted was278.:9 footpouinds. with.an av;erage. ETR. of 79.7%.

Attachments: Page 4 Tableýi -: Sumnary of SPTIEnergyMeasurements - I Page
Page 5.. Work lnsnicton - DCN FL.R-085 I Pange
NPage 6Record ofisPTLEnergy Measurement - i Page

Pagesý7 - 12 P)IPLOT. Ou.tput .-.:6 Pages

TOSHIBA CORPORATION
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TABLE I

SUMMARY OF SPT ENERGY MEASUREMENTS (ASTM D4633-05)

South bTexas Project (SI-p') COL Site - Uits 3 and 4
Wadsworth, Texas

MACTEC Project.No. 6234-08-4660,

t DID,

ZZ C

791 17 1.8. 1 -::N1 6

Cdrri -J 4 1 14 "4.*. ...31

:Aerg fki 2&
..... ...*

0
0

CA

.Mcasured Energy, isenrgy i basedon E1 V mdthod, as outlined in ASTM D4633-05,for ceach blow recorded:by :the PDA, In:s sfdetti•ces• the initil;aiidifinai
one toi tro blows produced poor quality. dataý and were uiotius•d to c hlculate the Avverage Measured Energy.

S: I M•X :*• 1000 lbs/Ip, whe-C filIXequals the maxiimin.tranisferred eerg ineasnredby the PDA. (see attached PDA. data).
SEnergy I:ransIbr Ratio :is tile: Measured :Energy: div: dedby the theoreticaSPT energy of 350 foot-pounds (140 potnd: fhammert fahling 2.5 feet).
Thea agc ETRvaluesvmay diyler sht . . ' henty" frothoei thePIPO tas detoo... d o

....ve ag ET. "aic m ay di e si g1.g y: and : insig nificantly: from those~in t.he:P .D 1PL O T~Iables .-du~e:to :rotm d 'ofti

Cu

01
* j By: .-nw s

SICC-A)9

bate:, 7i aO ICihecked . ... Date': 71 's/o1 I

CA
hi

U)
0

0
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... workd Instru.ction No. 1:8

SITP Units 3 & 4 COL Project
-MACTEC Enierin and Consuliing Inc.

MACT EC Projiect:'62344)8-4660.

RS-5130404

$ ....

Issued To:... Steve.Kiser JonHonevcutt .Re No. 0

•Issu&ed By: Robert E. Smith• Date: Junei5. 2008

Valid From: June 5. 2008: Tot: June :5. 2009

fTajDescribjon: Perform SPT Energy Measurements .ofdrill rgsbi ---------• ..... :::, :i i '.. . " .. . .. i .... ., ,.. .. . .. ----

.Applicable Technical Procedures• or.Plans. or other referenee:

WorkPla (curen revsio), ATM 4633-05.
Specific Instructioqns (note atchments .where necssr):Performenrgy meaurements for each drillp

ig on site collecdng split-spoon samples" in acorance wit AST D-4633-05. Consult.with She
Coordinator as to sceduleforrigs thatma be planned for use that are not yet present. HMmer weigts
have been :checked by site personn;eland.re6ords will be available on sie. All rigs are using atomatic

hanamer ystems. Be sure to cýheQk each drill Ig using'a[ll ha mer/ro0d combinations that it will be using.:
Depth~si for meaurements shud S b! e ecoordinated with,: Site Coordinator, but should begin at a miimum
depth of 10 feet. Collect at lea&st tree energy measurements per drill&rig.

Submi copies of calibration records for. equipment toQuality Assuranceý for rev.iew prior. to.begiing

'Work.on site.

Special Istruc-ti .(note. attachments where: necessary): Coni with Site Supervisor that approal of

equipment calibration records has.been ircved prior to: begining field testing.ý If unexpected. conditions
are. encountered ta. affer.t meairements, notify Shaun Lehman and Rob Smith6immediately.

Report FTormat Standard report ýinf accordance with ASTM D 4633-05 requirements.

Specific:Quality Assuran•ceProcedures Ayplicable: QAP:20-1 ; QAP 25-I;. QAP for Re pring:
NuIcear.R lated Defects,6 or Noncompfiance s,per FederaliRegulation, 100C M.1 and Section 206 of the
Energy Reorganization Act of 1974.: CQuiret revisionsapply.

Hold Points or Witness Points: None

Records: 1Al rrcords generated sha'l be considered QA Records.

Reviiewedand Approved bi (,Noe oge signal9e is ired fot: issuance)

'Pri . t .. . .. .. . .D a te.:

464 '06
•i

---------- I A f F Pý

ProjectPrinci alE nine (I Date:

Date:.PSite Maager/!Cordinato:
iPages: DCN: FLR-085

.Attachments:

I

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

387/763 DCN: FLR-317
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:, IM .ACTE
.:280-1 YORKMONT ROADS SUITE.:100 U .CHARLOTTE, NC.28208

Teleph:one-: (704) 357-8600:!.Facsimil1e: (704) 35816318

RECORD OF SPT ENERGY MEASUREMENT
GENERAL INFORMATiON DRILL RIG:DATA

_________ South Tekýas frjeuCOL:SibMkCE
LO.CATION., Matagordaw:County "Texas.-. . . . O£L . .

PROJECT N0;: .2-3-08.4660 SERIAL NO': -. .

.ATE: 6 - HA-mme. l .?R P• ... .... . : ._.. . . . . - .

IWEATHER; . ..A ROPE CONDITION: WA

INSPECTOM:'5 .~~ #.t - O SIZ:_______ ______

DRIELLWJG COMPANY: ' No, OF :sHRAVEs :,N/A:

,.•,.. ~ ~ ~ ~ .... ......- ,... :, .• .. ........... .. . . ....... • ,•,,.,., . tc 'f • ' . • .. , . . • • • ~ o •. N A. ...:.

RI"OPE ATOR: .... .................. BORING DATA:.

BOAIN PAKSERIA O: 62

1AELSERIALN rO, V-Mo- V* -73-4 __________________

ST AI S .. . . ..
.. .0 . .•a -" .. . ... -

• i• ' ]•-{:>E ';• •"• ' . . ... " " : " ... " . ... .... • ' : " ' " ' : "" " ... i ' ... :: " : .. . " " "."".'... .. . .

. . .. ..LN S- .......
:.

SAMPLE

DEPTH)
N-VALUE

REMARKS:

4¢. .. • ,~ h0~ h .A4. ....c. - f i ~..an... . ..

--"•/ ..... __ I " -

-- - .. .....-......

-- -..

__ 1_1111_7•. .. ........ .. ... . : .... - :

... .:. .. ..- .......

_ _ - -...... .... ....... I-..

14. r.44 4- .
$&v Y4tsiC¶ciodi

IV
TOSHIBA CORPORATION'
Nuclear Energy Systems & Services Division

MAI. -
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4P DIPLOT Ver. 20081 Printed: 25-Jun-2008

CGSX

cnZ
0D 10.2

0
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MACTEC Engineeringand.Consulting, Inc. , CaseMethod Results.
Test date: I 94j-Jun200&

:STP COL SITE.- Boring T3-5&B 17.4 - 18M91 Sampile

FO:Stres

30

t .0"•~.......... "'' ... ........L....... ,..,

!2 0 ... ........................ ............. .. .....
*1..........

:40 C

............ I ,

7:

BoWS peat
:34 51. 68. i ............... I ............... L....... ....

..................... i!

•0

...........
.Energyv I*armfoR Patio

2550 :75•
..

100:

----------

........ .......
......... "i

40

z
-n

6:5 0 ... ..... ,. ..., .. ...

0.60

z. 0
cJ , ..3 ...,.............

.......... ................

...................................... ------------

5. 20: 00 0.6 -I :. 2.0 0,000: .0.057 0.175 01262 :0.35010: 1.5

cj,

0
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MACTEC Engineering and Consulting, Inc.
Case Method Results

STP COL SITE.. Boring T3-5B; 174' - 18,9' Sarm
:OP:.JNH

AR; 1.49 in'2
LE; .23.004ft• 'S_ ;.. • .,aqT.,9 i•!ts.................................. .... .................................
CSX: Max Measured Compr Stress
TSX: Tension.Stress Maximum
FMX: :Mlaximurn: Force
VIMX: Maximum Velocity
FVP: .ýForcaVelooN itb poortionality
BL# dep.h CSX TSX

ft ksi ksi
5 0.,00 24,2 10.0
6 0.00 23.7 10.6
7 0.00 24;5 10.7
8 0.00 24.1 10.5
9 0.00 25.1 10a8

10 0.00 24.8 10.3
11 0.00 24.2 102
12 0.00 24.5 9.8
13 0.00 23.9 10AI
14 0.00 24.9 10,7

:15 0. .00- 24.4,- ... 10-
Average 24.4 1031

pie

Pa.. ge -of
PIPLOT, Var, 20081• • Printed: 25-;J•dinOOS200

Hammi',er ID: 797 (MACTEC.CHL .CME 75)
Test date:. 1 9-Jun-i2 008

SP; 0.492 k/ft3
EM:30,000,.0 kal

.......... . JC : . 70

BPM. Blows per Minute
ýEF2': Energy at FA2!
ETR: Energy Transfer Ratio
EMX: Max Transferred:Energy

FMX VMX FVP 6PM EF2 ETR EMX
kips V/s k-t (1) /f0

36 13.4 :087 2.2 0.268. 72 0,253.
35 12.4 0.85 56.8 0.271 72 .0252
36 13.31 093 55.5 01272 74 0;258
36 13.8 0.85 559 0274, :77 0.271,
37 13.5 :0.94ý 55.9. 0:280 77 0.268
37 13.1• .0.95 58.1. 0.271: 78 0-267
36 13.9 .0.85: 5661: 01277, 78 0.274
36 13;5 0.84 559: 0G273 7B 0.273
386 13.6 0.84 55q :0.271. 78 0.265
37 13.6 0.93 56.3 .278 :79 ::0276
36: 131 0.82: 562: 0,266 78 0275

36 13.4 .0.88 •51.2 0;273 76 0,267
Total number of blows analyzed: 11

10:36:53 AM.-•I0:36:04,AM (611912008) BN 5:- 15ý
Time. Summary
:Drive 11 'seconds

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

390/763 DCN: FLR-317
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Printed. 25-Jun-2008
MACTEC Egne In and Consulting, inc. - Casw MethodResults.

Test. date: 1 9-Jun-2008

STPRCOL SITE - Boring T3-,5B; 22A4- 239 Sample

... . .M ...... ............

. .20 i.30. . .40 ..0. .17: . ' .34 .

• -" - .$.-.

Eritner1)

51: 68 0 25

--= i
1o.(

:20:

........ ------------- ......... ....... ...............

......................... ........ ..........

... .......... ...... ........... -

i".... ............

.. .. .. .

0')

N

m

ýe
r

..........

... . .... ---

40

4t0 ,

75 100

::: 7 ..!

5 10 I-..................................... . ..... 2.

5 .. 2

0,0

............

------ ......... .. .... ...........

..... ..........

.......... . ... ......................... ..............

..........

5 0 .. . -

o.

0
-4,

0,5 o0

........ .....yt r' . ................ :........... .
065

02262 :0.35020 0000: A0087
0 !.

C C ", Cg) C:i : .. •: :

0.175
• 1C(i •,.! ) ; :



MACTEC Engineeringand Consu ting. Inc.
Clase Me0tho~d~ Rlesantsý
STP COL SITE Boring .T-5B.: 22.,1'. - 23.9' Sample.
.OP: JNH. "
AR 1.4•;z9 inA2

LE: 29.00 ft
W S •:.16 807 .91f s .. .__ . ... ....... ................................................................
C.SKý Max Measured Compr.. Stress:
:fSX: Tension Stress MaximUm
FMX:: M aximium Force
VMX: Maximum Velo•i•t
:FVR'Foroe~felocitvp' polionallty ..

BL# depth CSX" TsX.r FMX VMX
ft :ksi kips fVs

.2 0:00 27.0: 12.9. 40 14.7.3 0.00 28.1 13.1 42 14.2

.4 0,00 27.5. 1 1.9 41 1t 4 . 4
5 0.00 27.8' .12,2 41 14!6
6 O0.0 28,'. 1.2.1 42 14.0
7 0.00, 28.0 1210. 42: 141.
.8 0.00: 28 12 3. 43 14.5
9 0.001 286 11.8 43 14.2

•10 0.00 28.2. 12.0 42 414.0
.13 0.00 284 12.6: 42 14.8
14 0,00: 27.4. 11.6 41 .14.1
15ý 0.00: 27.3 12.7 41 14.3
16 0.00: 28,0: 12.1 42 13.5
17: 0,00, 28,1. 12.3 "42 14.,0
18 0,00 27.6 12.4. 41 14.7
19: 0,00'. 26.4 .11:1 39 13.9
20. 0.00 27.6 1049 41 14.5
:21 o :0 :28.0ý 1.1iv9 42 14.6
22 0.00 27.3. .12.5 41 14.6
23: 0,00 .6 '11.7 41 13.8
24N .0 .28.0 12:4 42 14.6
25. 0.00 28-8 12.2 43 14.2
26 '0.00 127,8 I:2.31 41 1439
27: 0.00 28.3: 120. 42 143
28 0,00 2,.8: 121.1 43 14:0
29 0 0.0 27.4. 12.56 41 15.0
30 0.00 284. :12.4 42 14.7
31 0 000 285 .12.3 42 14.6
32 .0.00 28.4 12A4 42 14.9
33 0.00 .2786: .127 41 14.6
34 0.00 28M5 11.8 42 13?

•Aveage 27.9 12.2 42 14.3

RS-5 130404

Pag.e 1of I
PDIPLOTVar. :2008.1:- Printed- 25-Jdun-2008

Hammer ID: 797 (MACTECCHL .- CME 75)
•Test date: 19-.Jun;-2005:

..... - ............: .-: :....... ...................... ............... :. : .::. . :. . .. .. . .. . . .. .......... d b : .9 ,.- -- .. .. .... ..

SP: 0.492k/ft3
EM:.300,000.0 ksi

.__ _ .O. ........... : .70
BPM:. Blows :}er MinUte

EF2: EnergyofFA12
ETR: Energy Transfer RatioEMX: ::Max :Tra nsferred Energy

FVP 6PM EF2 ETR EMX
0 Yft (3) k41

0.82 1•9 0.306 82 0.286
0,99 56,0 0.312 81 0;284
0.97 55.7 0.303 81 0.284
0.91 5682 0.305 79 0275
1".04 558 0.315 84 0.295
.0.98 58.2 0.308 78 0.27.1
0.98 55.9 0.318 .82 0.288
0.78 5662 0.315 81 0U285

ý0.80 55.9 0.312 78 0.271
0.8 40.6 0.317 79 0.27,7
1.,00 55.8 0.303 79 0.276
0.85 55.9 0.310 79 0.277
0,82 5569 0.309 -77 0.270:
f0.83 56.0 0.319 ::82 0.286
0.82 56.1 0.313 80 0,279
0.92 55.7 0,310 78 0.273
•094 5569 0.315 82 0.287
:0.89 56.2 0.311 79 0o277
0.85 55.9 0,314 78. 0.274
1.03 55.6 0,305 79 0.276:
0,90 56.2 0.311 79• 02,76:
0.81 55.7 0.324 82- 0289
:0.82 5680 0.322 83: 0.290
0.81 56.0 0.319%: ;81 0,282
1.02 55.7 0,322 81 0.284
0.83 55.9 0.319 83 0.290
0.92 55.8 0.320 81 0.285
0.94 56,0 0,322 81 0.283
0.89 5519 0,319 82. 0,289
0.85 55Z. 0.321 o0 0.279
1.05 56,.9 0.321 81 0.283.................. .................... .. ..... ............ 3 0 .2 8 10,90 53,1 0.314: g0' 0.28!

Total number-of blows analyzed": 31

time Su mmar
Drive 34seconds 10:52:30 AM>-10:53:04 AM (681912008) BN:2 ý: 34

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

392/763 DCN: FLR-317
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MACTEC Engineering anrd cGfnsulting,.§ Inc- Case lethod Results
lest date; 19-Jun-2008

STP, COL SITE :Boring 13,58: 27A,4 - 2&9 Sample

Pr,: sti-eb3
30 40 0 V17

..... ...... . .i. . . . . . .

:lEner#y :Imn.sfer. N a•t o:

68 0 25. s0
S......................

7f5

:.:. : .'"!::.,

..... ... .............

.................

-W .......... .............

:100,
.-- "..............

i

Z4,

0)
N
0,
m
b

.....•:

.............:..: .. . .... . .... .. . . . . ............

O0 .....I- ................... .............-.. .........................

50

C)
z
i- .60 +

5,

1i0 :t5

20

..... ... ........ .. ... ... ... .. ... .. . . .... .: : .: . ... ...

! ! ...... .....

......... ....... . :....

.•....:. .................... .. .......... .•: . ......... ............. .... i ::,•... .. .. : •. ,.... ,:;

8:7 0•A75 ;0;262 .0:35f)

lo

.2 .. 0 .
2- 6 0,0000.0 0.5

to:}? :0ý0

.5,,. 1~--~



MACGTECEngineerin,3 a•,d C6nsutit, Inm.
Case Method Result
STP COL SITE Boring 71•3-58; 27.4'ý - 28.0'Sainmple

ARý. 149 inA,21
LE. 33.00 ft
.WS : .1 6. 8 0 7 9 .f/s ....--.---.----.---. - . .- . . _ _ _ . .- -. . -

CSX:. Max.!Measured Gompr. :Stress
TSX: Tension: Stres•Maximum
FMX-: Maximum Force
:VMX: Maxoimum Velocity

FVR~rce/eloit' ropftioaliY

RS-5130404

PDIPLOT Ver..2008.1 - Printed 25-Jun*200t.

Hammer I1: 797.MCE H CE7
...... ". T t 'ale: 1Jun..200@

EM: 30,000.0 ksi:
. ... . . . .. __0 :.. 'C : 0.0 70

8PM: Blows p~er Mint~e:

EF2}: Energy.of FA2
ETR ELnergy Transfer Ratio
EMX: Max Transferred Energy

BA

2

4
15
6

17
:19

1:20
12

Sdepthf t

0.00
0.00
0.00
0.00

0,0
0.00
0.00
0o.00
0.00
0.00

0.00
0,00
0.000.00.

0.00

,....... .... . , .....

Average

CSx
ksi

27.6:

27.9

2712

28.:5
27.1
27.2.
28,4:
27.1
28.3
28.1

28.51

27.7
2P,2:

28.0ý
28.4)
.28.0 5
28.2T

27.9

TSX

,14.3.

13b.
12.6
12.6

12.8

13.0
131512.9

12.8

12.9.
13.4.
12.5
:12.3
1&2.7
12.8:

FMX
kips

41.
42
Q9.
42
40

40:
42
40
41
42
41:
42
42

41
42412
42
'42
42
;42

41:
42'

VMX1

14.0ý
.14.2:
14.2
14.1

1.3.46

:14.4
13.9
136

1,4,3

1410.

145,
140..........

FVP

:1.:031

1,02

:0.86

0,87
0•.98

0,1

:0.82

-0.81

0:98

0~.95

0 82:

0.84
0.92

8PM

5.0
55.7
5539
'56.0
55.8
55,556.2
55.7:

553A

.55.8
:55.9

S55.9•
55.8
.55,7
.55.,6

.55.7

•53:4

EF2
k-ft

0.312

0.3240 D:322

.0.323
0.319
0.32.5
0.318

0.3U19

0.323

0.319

0.321
0.323:0.323

:.ETR
(%)
79

ý78
80
81
80
82
8o

79
7881

:81

79
8B1
81
,79
81

82

82

84
80

EMX

0.277
0.274
0.28.1
0.282
0.286

.0.280
0.278
0.275
0:.283
0.282

0.177
0.283

0:277
0.284

0.286
0:284
0,286
0,294
0,282

Tota numbeO of. blows analyzed: 21

Time:Summary

Drive! ý2.2 seconds. .1.1:m.02:08AM -1 11,3:0:0AM~hZO (61 B08 N 2 -22:
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- ~ engineering and constructing7- a bete tomorrow

Jul~y 14,.]20.08
I.

lvi Memorandum to Fil.e..
nrom: steve Ki~ser-+

R~ev.iewed By:.Kathyn White .W 71iloo'

Suect: Report of SPT Ener•.y.-.ACTEC Raleighd CME 5LC Track
Hammer Serial No. MEC 2 Antomatic Hammer
WORK ENSTRUCTION N.18(FLIR-O8S)
STP C.OL Pro ect
Matagorda County. Texas
.MACTEC Project No, 6234-0841660

Jonathan l-Ioneycutt,: ofMNACTEC Engineering and (Conultin>inc. (MACTEC), perfomed f energy
measuanemfnts:on. the:drilirg.afat the" subect sie: per the: referenced.Work :istruetions:. This
mfemhorandum sunmnarizes the field testin activities and presents the results _ ofthe energy
measurements.

SPT Energy, Field: Measurements

S&T1 energy measurements were madeonJune.. II and 12,12008. duiring drilli' ofB 1riiT4-5 at
the refeed site. The testi.ng was :::.performed.by Jonathan: Honeycutl from appr oximately 440
PM :teo 6:24 PMI Onr .June 11 under .p.arly cludyW skies and a temnerature of abut 90::in degrees
Fahrenheit. and from 10:04 AM to 10:05 AM. on June 1:2 under partly cloudy skies and: a
temrperature .of about 80, degees F;ahrentheit. The :boring was drilld with p sme and
equipment fm)6t MACTEC. Raleigh., The dril•ing equipment consisted of a CMII 55LC model
track-mounted drill ri with: an. SPT au.tomtic. hamer The drllihg tools consisted of 'NW-P.
sized dniiniz rods and a 2-foot long sptube sampler. Mud rota• drilling .techniques wvlere 'used
to ad~vwi6t fte borings below; the depth at whic• groundwvater was: encountered at thei time::of:
energy testing.. Tne. dril rig perator duringv sampi•g ,as .Mr. Da&id White. Energy,

me asurements wemre oreorded during sampling -at the depth intervals shown in.Table 1.

The nriergtr measurements were performed it- a Pile Drvtiig Ana•lyzer (PDA) model FAX.

(Sedia Nne 36 2L) and calibrated accclerome ters (Serial Nos K,990 and 1050) anid, straii gwges:
sena V: NW 46•! and NW#14.6/2). A steel drill rod. 2 feet lo.n and.instrumenemwiith.
ediated strain gages, was ins&ftdd it.l the top of We cnil rod stnznL imeinucate. .elox, th.SM

hainmer. TFhe inserted i rod was also jansimnented wvtit. two piezoresistletic•beeriometers mlat
we.ere bolted to: the outside of the rod, The instrumnented rod insert, had a ucrss-sectionl arle of

oapprximatel 1.49 squrinh and: a utsid dnme'ero upfmroxiinates 2 -6 f :ic~i's:a the
" ..gade loctio.. The drill rods included in the drillr:hing were hollow rods ijn 5 to I . foot:w lmi0i
.etid-nis; wifhL an outside: and inside :diameier: :;f :.approximately 2.025, and 25: inchs,.0
':respecti, The recommnded operaition rateof the h• merI is. not known ...Due:to: the ýdlosed
hammier svsytemn, the hammer..ubni.ction cdnditi iaridaiiii.dininsiorns could not be oberved,.

-Calibr~ation! Records;

%The: caibration records fo all the aboveare::fied:in :DCN FLR-079.

MACTEC En ineerinmcod Consulting, Inc. 39..6.. D
TOS l{IACQ R M T]ON ..... - '... . - •- j Fo ,.. • , .. . . DCN: :p cr c.' /

Nxucmar tnergy System s~ & 'erw ices tivis h'n . ...../ .) K........... ... ...... .... .... . ....
. 86:.
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Calculations for EIT

The wwork was done. in neral-accordance with ASTM D 4633-05. The strain and acceleration
signrals wuereconvroted to.force and velocity 'by the PDA, and the daawsitreedbth

PDA: accordin&g t: the Caseý Me-thod:equafion. Tie maximum enerav.transmitted to the drill rod
strin (as measurdn atvthe:location of the strain gages and a Iceleromets) was calculated by the.

PDA using the EFV method equation, as shown below:

ElY = F•(tY)* V(t) *Mdt

WVhere: LEM". Transferred energy (EFV equat i61), or Energy ofFV
F(t):. Caliulated foce 'at tiume t
V(t) =.Calculated velocity attime .tr

Th;e EFV method of energy calculation is::recormmended i!.n-A.STM Standard.D4633-1-05. The:EFV
equation, integrated ,overthe complete wave event, measures the tota ienergy content of the eveni:
using both force and velocityý measurements-. The EFV values.associated .wvith each blow analyzed
are tabulated inhthe attached TDIPLOT tabl es and are also shown graphically in.the PUIPLOT

charts.

Calculatiohs! for ETR
The ratio of t-he measured trans ferred eneigyt (EFV) to the theofreical potentia Menerg•y ofthe SPT

system :(140 lb w'eighi with the specified 30..::incbh fall).is tbhe ETR. The ET. values (as .percet. 0f
,the theoretical val.ue): are sihown in Table 1.

Comparisonw of ETR AtoTypical Energy Transfer Ratio.:Range.

Based on &a.:research report published by th Florida Departmen f transportation(D)
(:Repori[ WINNo. 051:085"1. 1999), the.. average ETR mieasured for. auiormatic& hantners i: ,9.6%.

.Te stadid deviation was7.-J.9%0 tIhTebre; the ranNe of .ETRs. within.. one. standard deviaiii of
:fihe averge: .iwas reported to.: be:71 .7% to 87.5%. This ranue of f.iRs 9as5 alo consistent wx,,ih
• other researcah. that was :citea.n. ithe FDOT research paper, how•.evermaximum r .nd in
ETR values of Up: to 983% :and.:56%, respectively, were reported in tliterature, The FIR values
shown in Table I are geneirally x,'ithi rancge oftypi.al values for automatic Jhammers as
reporled in thei.iterature.

Discussion

Based on the :field testing results,, observations from the ýSPT energy meawuremeints jare
:.summinarized. below:

0 T'he ata obtained by tfne PDA are co .sisteni:t between ind-ividual:: ham'mer b!I&S&
and betweeýin the sample depths tested. hI general, the first and last oneý (ard
sometimess two) hamtmer blow records. recorded by the PDA produced poor quality
data (which is relatively .counon).and, as such, the record(s) was(iwere) not used in
the databireduction.:

PORATION 396/763 DCN. l R-3TOSHIBA CORI 17

Nuclear Energy Systems & Services Division 7
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SPTEn&t-ji .cdSrNtOTnu 7ST? COL P-0o/tel • •e *4 2,:8

a The: average :energy transferred 'from the htammer: to the. drill rods for ýeach
individual: depth interval using the EFV method ranged f 0rom"34 foot-pounds to
3121: fbot-pcvunds. These a verage energy transfe correspond: to -energy, transfer
ratios. (ETR). of 87%: to. 92% :of the theoreticqal ergy.(350 foot-poinds) of theSHP'

hammer,
* The aveheacb.:depth interval was calculated as fthetransferred energy for each

a Inalye ýblow -of: the depth -intervals divNided .by :thie to(t~a~lnumib~er of ýhamimerblows
analyzed. Theover.all average:eegy: transfer of the:SPT system (for all the depth.:
in.tervals tested), was, 3 1.12 foot-tpounds, with an aveiage ETR of 88.9%.

.Attachments:, Page.4 Table i. - Suimary of SPT Energyl Measrements.- I Page

Page:5. Wo)rk instruction.- DCN FLR-O85 - I Page
Pages 6. -7 6 Record.of SPT Energy Measurement -T:2:Pages.
•Pages 8 - 1!3 iPDIP LOT output Q6 Pages•

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

397/763 DCN: FLR-317
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TABLE I

SUMMARY OF-SPTF :EN E!RGCY: MEASUREMENTS STM -4633-30-)
South Texas Project (STP), COL Site - Units 3 and: 4

Wadswproth, Te•.xaso
M,1ACTES C' Project .No. :6234-ý08-4660ý

I-

C C 
C7

i.•~ 
? , . . ,d . .. ; • .

C- ---- "

1: :-=M A i :• : 7 [ t ., "[ t 263.5:-N•2654 60 . ...... 14: .... 11... 89,14%6:
-- ,.••, ..- •.l ... ,vi:tD vid W htite [ [ :5 1 • 23!.I NW -J 68.5 27] O -: -16: 32. 1. 71,14

a (CE5.'O -Raleigh .-

'• :-• ....... . .1• | 6 ,112,008:< ::2-• 8.5:- 2800 ... ..! ' : : a'14 " 1 29 :304:" 86 "0
.eae forRi 1.12 8.9%

". : ....... . .:

WiMa' strc6 Energy is eae-rggybaswd.6n..:thfe. EFWV methiod, :as autldined.in. ASSTM 1)46 3.3;05, f:io~r aciga blow. rec0:rded by ithle P'DA. I.ni: me daeict ~in itaand;:fifaa

one -tolwt•)o blo•s.:.!!rod'uced!:pp0)..0[ a..i:ty.d~atp,:.a,.d were. not. used,.;: to. ~calculat.et.!e .Mk~q-g¢q ifeasuti-d:En-ergy,::
EFV ::E)M X" .I000j.:bs/k~ij--ý"•w eeýE:iM:X:.tua!.s the rnaxim~um. •ags~ty r di. wrv e•-y.asuredi byVil? .PDA. (see attached .PDA d~ata)i.

2 2Energ6 d.5-260i6•I by-.helhcoetic SPTiegy ..35.0opounds (140 po 30 3d h38mer94fa!!in 21,5%-et),

Th. aserdg- iYngyaediffie Slon thYe med insig4ifi-a0o•r efroahl oesecin.odibe PhIePLOTn tastles due to tdund.ff.

i~repaed.By:. • 1Date: Omjq;d$ hecked Ny:. Date Ilaslo g
. • -,= ---- " -: -:- :: - ' i . ' .: ' .. .2 .= _ : ::. ;:; ;= • .. . .. ... .. ..... . .. ..... . ... ::!: • •: , ; : . "l

X
/
I

.a

41..C



work Instruction IN6O 18.

STP Units.3 &4COProject
MACTEC Engineerig :and Consulting, Jnc.

:MACTEC rojec U6234-08-4 60

Issued, T o: ýSteve. Kiser. Jon Honev~cutt Rev. No. 0. . . .. . .. . . • . . . . . . . . : . . .. . ..: . ..: .. . ....

Issued By: Robert .E Smith ..... _.____....___Date: June: 52008

Valid From: June 5 2008 To: .. June 5, 20092.

/ : .. .... . . .. - - : --: -• " ... .. .. • • -- i :: : ; ? 7 : .. . .. . ... . . . ... ... ,,.

RS-5130404

Avplicable Technical Procedures: or: Plans, or other referenmc:

WorkPlan (current. revision),AST D .....461305

Spcitf•icstructions (note attachments where necessary): Perform energy measurements foir ach drill

rig on site collecting spl.it-spp6n samples in ac6crdance :with ASTM.D4633-05, Consult with: Site.
Coordinator as to schedule for rigs that may be plarned for use that are not. yet present- Hammerweight s
have been checked bv site, persocnnel and records '.'ill be available on. site. All rigs are using automatic
hamer systems. Be sure to:6icheck achý drill rig using al ihammer/rod combinations that it will be:using.,

Depths for measurements:should be coordinated withtihe Site Coordinator, but should begin: at a minimnum,
depth of 10: feet. Collect at least three:energy measuements per. rill rig.1

Submit copieso6f calibrationrecords for eqtuipment: to Qua~ityAssurane Ifor review prior to beginnng.
work on site.

Spcal Instructions (n ote attachments Where necessary): Confirm: with. Sit- Supervisor that :approval of
equipmentcalibration records has been recleived prior to beginnig field testing. if une.xected conditions
are encountered that affe•ctmeasurements. notify Shaun Lehmah and Rob Smith immediately.

Regort Format: Standard:reportmin accordance with ASTM 0 4633-05 requirements.

Specific QualitV Asmsuance Procedues Applicabl:. QAP 20-;1 i.QAP 25-1;::QAP for: Reprting&
Nucleax-Related Def;ects, or* Noncomplinces, per:'Federal Regulation I OCFR2I: and, Section 206 of tie
Energy Re organization Ac:t f .1974., Current reisions .aply

Hold Points or Witness: Points: None

Records: All recordsdgenerated shall be considered QA Records.

*Reviewed and Approved b (tNo te: o ne s igna is, re quiredforissuance)

Proj ec-tManager: Da :te:
.. .. ...... ...

.:.Proj'ect:Principal E gineer: Date: .... ......... __

.Site M anager/Coordinator: __.......... .... ............... D ate:: ... .. ...__ .__: ... ...

i:iDCPag N: FL-085

Att.achments:.

po

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

399/763 DCN: FLR-317
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• 'MAGTE:C • ' ........ ,
:2801.YORKMONT ROAD; SUITEý..t, .10 " CHARLOTTE, NO 28208

T-ephone ; (704) 357.0600:1 FacsimUle-:(70):357-8838

RECORD: OF SPT: ENERY MEASUREMENT
GENERALINFORMATION __"_____ : DRILL RIGDAT: .

'~ ~ ~ ~ ~ ~ ~~ .... . .. .. .. . ....... l, .<f ... •
PROJECT; South Texas Proj ect 0 L Site MAKE:% P-: .,
LOCATIONI M a IOaN, C-ounty . x . .M...O ..... .. Lk

: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ---- ---- -- ---- ' '. "" '. . - . . . .. " - - .

PROJECT O -- ..: .. ...... . .. ........V-. .. .SERIAL NO. 2.. . .... ... .. ...

DATE: ----- --- ,Jfl, kzHMMRT'P:

WVEATHER s cM ROPE CORDIWN; NIA
MHPEC TOR:- N $kt, -4fr - ROD S=-': tQ

DRILLING COMPANYc: . r4-• : . , NO.,OFSHEA 'E: N/A

BORNG DAAT

DEPTH DRILLEDM4 A r_____________

'TIME DRIVtEN: .OlJ

MG OPERATOR,,)1a e

.. AL ... . .M ,. E...PERA .... ...OR: N IA... ... . .... ... ...... . ... " .- __.. .... . .. . . . .

PDA PAK SRIAL .• •..... ........

INSYR, ROD AREA, ;At'

AC .L SEMA. NO..: A• . .. . .ý . t... ...... :. ... _ _.__.

STRAIN SERIALA Nt.. ..: t'. * ':; ' .. - . i - - -

SAMPLE

DEPT

SPT

N-VAWE
I:i

........ .~~ aao. no.n...
2

.l5 ½ . .... . ... ..............-

-- - ----------------.... . . . . . . . . . ..__ _ _ 7 _ I -

- - -___ -__

_ _ _------ --------- -_ -_ _ _ -

________~~~ -__ _ --__ I - __ -- -_ -

REN4ARKS

TOSHIBA CORPORATION .
oNuclear Energy Systems & Services Divisiponi,

$00/763 DCN: .F.LR-317
A a-.------~
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SMAICT.EC
:2S0' YORKMO0NT ROAD SUITE 100 0:. CHARLOTTE,: NC,281208

Telephone: (704) 357-8600 1 Facsimile: ((704).357-8638

RECORD OF SPT ENERGY MEASUR.EMENT
GENERAL INFORMATION . . .... DRILL RIG DATA

.. . . ..-.... .T fp jct COL Site .. . ... N DA.A .... ..

LOCATION: kA.r...C.onty, Te. .s ..... .57_57

DATE,: -:..AMMERTY••PE: HAM TYPE;

BVATIEP: : ROPE Co~tlITION: N/

akiLUNG.0NIVSANY ,s~rt D OF:"EAE: /

.....BORING DATA. ....

BORING NUMSBERM. _S7.--- , . . . . . ....... -----_-----

HAMME OPERATOR : N/A e-_____________ _______________

PD i A PAW. SERI IrAL NIL:Z6?L ____ ____________

IN5TR. ROD AREk L4 :
AGCE,. SERIAL WAS: 4- 1 r9 #4Q 106-0

STRAIN SERIALrNOB:- -= - -- a--a---

SAMPLE

D)EPTH

.ST

B-VALUE

I

. ......... . . 4. .. . .. ~.s s .. . - o s.~..

~~S~~r-4--- ----------- _ 1ii~
._____ .______ .- i - I ......... -- --

._ _ .._ .. _ .

_______~~ __I___ _1I

REMARKS:

.TOSHIBA CORPQISATIONr
Nuclear Energy Systejns &%Services Divi si on
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Printed: 25-Jun-2008
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MACTEC EngineeiHng and Consulting, Inti 03ase Method.Results
Test date: I I-J un2008,
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MACTEC Erngineri•ng arm .Consuii.£.io:.lrio.":.. Page.!1 o~l=
Case Method Results .PDIPLOT.Ve, 2008.1-- Printed 25-Jun-2005 .

STW CcL.-: Boring T4-5-1263.5' -.265 $npe. Hammer iD. MEC-2 (MACTEC .RaSleaih ME eSL.)
OP: SEK .Test date 1-u.20O S E . . . ... ... ... .... ... .. - . . . ... .... ....... . . ....... ..e..d.e....u a 2 0 8

AR: 1ý 49j n•2 SP: 0.492 k06ft
LE: 269.001)t ' EM: 30.00t0k.
WS-: 166807.9 fils. JO: 01.0

CSX: Max: Measured Copr. Stress 6PM: Blows per Minute:
TSX: Tension Stress Maximum EF2: Energy of P2.

FMX:, Maximum: ýpree, E.TR: Eniergy T ransfer Rate~v

VMX: Maximum Velocity. EMX: Max Transferred Energy

F~~~~~k~M FoceVeoct prprinht . . -PM E TR
BL# depth CSX TSX Fi MXX .F2 T: E•it

ft ksi kai kips f/s kft (a%. k-ft
2 0.00 26,7 5,9 40 14.5 T100: 9 0.333 91. 0320
3 4000 27.5 7.1 41 145 :1.00 51.9 0.3377 90 0.315

.4 0.00 27.5 7,4: 41 14,7 0.97 51.8 0..339 91 0.320,
5 0.00 28.5 7.7 42 14;9 0.97 51.7 (0.338 91 0.318
6 0.00 27.9 7A1 42 .14.5 0,£5. 51.9 0.337 90 0.316
7 0.00 28.0 8-4 42. 14.6 0.96 51.7 0.339 91 0.313:

8 0.00 28A4 6.2 42 14.6 0.98 51.5 0.338 91 0,318
9 0.00 27A4 6,0 41 14.2 1.08 :51.8 0.336 91 0.317

10 0,00 27.4 633 41 14,2 1.05 :51.8 .0.336 91 0.317

11 0.00 28.1 6.1 42 14,3 0.98 518 0,335 89 0.3116
12 0.00 2688 6.0 40 14.4 1.04 51.6 .0,323 87 01308

13 000 27.5 61. 41 14.8 0.98 51;6 0.330 90 0314
14 0.00 M69 5.8 40, 14.6 1.02- 51.8 0.330 89 0.313
15 0.00 26.3 6.8 39 13.9 1.05 51.7 0.320 88 0.309

16 0.00 27.4 5.8 41 14.4 1.00 61.8 :0.333 90 0.315
17 0.00 26.7 : 4 40 14.0. 1.07 51A4 0.330 :88 0,308

16 0,00 27,5. 5.8 41 14.0 0.98 51.8 0:326 88 0307
19 0.00 '27.9 56 42 14,4 1.00. 51.6 0.333 91 0.319

20 0.00 27.1 6.0 40 14.2 1.02 51'.7 0;.332 89 0.310

21 0.00 27.0 5.2 40 14.5 1.00 517 0.328 89 0,312
22: 0:00 27.3 6.2 41 14.0 1.09 51.5 :0.332 90 00.316
23 0.00 27.2 568 411 14.3 1,06 51.8 0.323 87 0.304
24 .000 27.1 563 40 14.0 1.09 51.07 0.332 88 0.309
25 0.00 27.3 5Z3 41 14.6 1.04 51.8 0.329 90 0.317

26 0,00 28.3 4.9 42: 14.4 0.98 51.3 0.333 92 0.321
27 0.00 274. 4-9 41 13.6 1.02 51.9 0.326 86 0Q302
26 0,00 27,3 4.7 41 14.5 1.05 51.6 0.328 60 0.314

29 0.00 26.9 5.2 40 14.2 1,07 51.6 0.334 91 0.319

30 0.00 26.3 5.2 39 14,3 1..03 51.8 0.326 8B 0.309
. . 0.00 27. 5:5 .4, 40 14,3 1M06 51.5 0.325 69 0.340

Average: 27.4 .69O :401 14.4 1.02 50.0 s0.331 90: 0.313
Total number of boWs analyzed: b30ý

TimelSumma~ry:
Drive :34 seconds. 4:40:25 PMA 4:40:59 PM (6/.1112008) BN2 - 31

TOSHIBA CORPORATION 403/763 DCN: FLR-317
Nuclear Energy Systems & Services Division



OV FIPOWT.Ver.. 2008,11 :- Printed: 25Jun-2008,
MACI EG Engineegand cd.Cnsljltilng, Inc . Case Method Results

Test dale: I I-Jurt2008

SW COL -7 Boring T475- 268.5' -270.Sampl.

cn Z
CD

m
b

io
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RS-5130404

MACTEC Engineering and Consulting, Inc;
Case Method Resufts

STP COL -Boring T4-5; 268.5' •270':Sample.O P ,..s F K ................. ............ ............... .................................
AR: 1.491 n42
LE: 274.00 ft
WS:. 16807.9 fVs

CSX: Max Measured Compr, Stress
TSX: Tension Stress Maximum
FMX: Maximum Force
VMX: Maximum Velocity

P:Foroe/Velodity p!ropo..jonality

Page 1 of I
PDIPLOT.Ver. 200831 Printed: 25-Jun-20,3

Hammer ID: MEC-;2 (MACTEC Raleigh CME5LC)
Test date: t1.-Juna2009

SP: 0 492 KItSý
EM: 30.000,0 ksi
JC: 0.70

BPM: Blows, per Minute
EF2: Energy Of F&2
ETR: Energy Transfer Ratio
EMXF Max Transferred Energy

BL# depth
ft

2 0.00
3 0,00
4 0.00
5 0.00
5 0;00
7 .0,00

8 0.00
9 0.00

10 0.00
*11 0.00
12 0.00

13 0.00
14 0.00
15 0.00
16 0.00
17 0.00

Average

CSX
ksi

27:8
28.0
28.2
28.9
28.6
27.7
28.3
27.6
28.9
27..7

27.9
29,2

28.4
28.0
28.3
28.9
28.31

TSX: FMX
ksi kips
6.1 41
7.8 42
7.9 42
8.1 43
8.2 43
8.2 41
8.2 42
7.5 41
8.1 43
8.0 41
7:8 4,2
7.6 44
7.8 42

7.4 42
7.4 42
.7.7 43
7.7 4,2

.............. . . ... .... ..... ..... . .... ., . .. .........................................

VMX FVP BPM

14.2 110 1.9
14.2 1.02 52.4
14.5 1:.05 52.4
14.4 1.13 52.2
14.7 1.10 52.4
14.1 1,10 51.9

14.3 1.11 52.5
14A1 1.10 52.3
14,1 1.11 52.4
14.1 1.10 52.2
1I4.6 1.03 52.2

14.2 1:.15 52.3
14.4 1.04: 52.1
14.6 1,07 52.4
14.6 1.08 51.7
14.4 1.13 52.4

14.4, 1.09 49.1
Total number of blows analyzed: 16

EF2 ETR EMMX
k-ft (%) k-ft

0,315 92 0.322

0.353. 91 0.319
0.354 92 0.321
0,317: 93 0.325
0.347 93 0.324
0.316 92 0.323
031M8 92 0.321
0 314 91 0319
0318. 93 0.325
0.313 90 0.315
0.•346 91 0.311
0.322 93 0.324
0.351 91 0.319
0.350 91 0.32.0
0,318 92 0.322
0.320 93 0.325
0.330 92 0,.321

Time Summary

Drive 17 seconds 6:24:27 PM - 6:2444 PM (8112008) SN 2 ý 17

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

405/763 DCN: FLR-317
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MAC-EGq Engjnoedng and Consultlng,; I•. .-Case Method Results,
Test date: 12ýJunn2008

STP COL SITE -. Boring T4-5-:27685 - 280 Sample
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RS-5130404

MACTEO Engineering and Con~sulting, In~c.
Case Method Results

STP COL SITE- Boring T4-5; 278-5' - 280' Sample:
OP: JNH . .
AR: 149.2.nA2
LE: 28400::1f
WS: 16,8079_ffls _ __

CSX: MaýxMeasured-Compr.: St.rss
TSX: TensionhStross Maximumrn

:FMX: Ma:imum Force:VMXi:..Maximumi Veloc:ity

Page 1 of 1
PDIPLOT Var. 2008.1 - Printed: 25-Judn2008:

Hammaer ID: MIEC-2 (MACTEC RAL-:CME55LC',
Tes date: I?-junr-2008.. .......... .. ... ;d e .. 2... ...... . ....

Sp: 0.492 ktV3
EM:.30,00010 ks!

........ ............. ..J: 0,70.
.BPM: Blows .pe Minute-
SEF2.- Energy of FP2
EM:•R Energys Transfer Rato
EMX: Max Tranhslerred EnergyI

r
BL#. depth CSX TSX FMX.. VMX FVP 6PM EF2. .ETR EMX

ft ksl si W5ip. US a k-ft (%) kft:
:2 0.00 :27.7 :6:.2 :41 13,7 1,07 .>9 0,3311 85 .2933 .000 :28.6 6.9 42 13.8 0.95: 5 0.343 86 :0.8303
4 0.00 :27.6 7.8 41 1136 1.12: 51.9 : 0.345 .87 0.305
5 0.00 27.9 7.5 42 13.8' 1*.04: 5.8. 0.329 :86 0.3.0=:6 0100 . 28;2 710. 42: 13.:8 :0.98 51.7 0.331 .6 0.302
7 0.00 1280 72 13.8 .103 51.6, 80331 87 0.3030
8 0.00 . 0 6.8 40 13.6 1...08: 51,9 0.324,85 01029
:9 0.00 27.6 7.3 41 :13,7 .0.99 517 0344 86 0.301
.0 0.00 ' 27.4 6.7 41 13.51 098 1::8 0.0344: :86 0.3•01:

11 0.00 28.4 6.6 42 13. 101 51.7. .0.345 .88 '0.307,
12 0.00 27.9 7,1. 42' 13.7: 1.00 651.7` .0-343 867 :0304:1•3 a. 28.0 7.2 42 13.7 1.05 52.0 0.34.3 87 0.303

14 0.00 . 27.7 7 .3 41 138 0.99 516 0.,341 87 0.305
15 0.00 27,0 6A4 40 13.6: ::1;09 51:.8 0:326 .87 0.303
16 0.00 27.3 6.6 41 1136 1t.10. 61 0.330 86 0.301
17 0,00 27.3 6&8 41: 13,5: :0.96 51.8 0.337 84 0.295
18 0.00 27.3: 61. 41. 13.7: .08 51.8 0!340 86 0.300
19 0.00: 27.8 &68: 41. 13.5 0.95 .51.4 0,344 .87 0.303
20 01.0 28 .4 142 13.7 0.97 51.9 03465 :88 0,307
. •.21 :0.00 27..9 6.6 2 13.5 0-94 5172 0.346 .0..304
22: 000 280 &64 42 1 1.03 51.5 :0.342 .86 ,0.301
23A. I0.00; 2758: 59 41: 13.5.. .0.96 51.9 0.349 88 0.308
24 :0.00: 28,. 54 42 13.9 1.04 51:5 0. 330 89 0.31
25 0.00 27. 5.4 4i 13.4 0.93 51.8 0.349 , 08 0,307
26 0.00 278: 5.1 41 13.8 0.97 51.4 0.348 089 0311
27: 0.00ý 28.8: 4;9. 43; 1:38 :0.99 51.7 :0.351 88 0.30
28: 0100 27.9 50 42 13.6 0.96 51.7 :0.334 88 0.306
29 0600 27.5: 4. 41 13.86 1.1 51.9 0.332 87 0.30630 .'00 27,5i ._ .4.7 1 13.6 0.95. 51.6 -0329 87: 0.303............... -... =T • ..... ............... 2 :• - - • .......... " T ..... . ....... •: Y '!5 -- • : .............. .....................

Averr e 273.8 A 4f13.7 t1. 500.0 0.339 6 7 Q.304
Total number of blows an~alyze~dý:29!

Time Suýmary
Drive• 32 seconds

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

10:04-30 AM - 10,05:02 AM 16/1212008) BN 2 30

407/763 DCN: FLR-317
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!"".......engineering and constructi~ng a better tomorrow

I .iiJuly: 1.4,a 209$. .

M e.morandutm to 0:Ffl e.:
From: Si...eve Riser~i;i2 t :
Rev~iewed By: Kathryn VWhite .K.AW 7]ipMoU

Su)bjettt :: Reni ofr Sft Enrg Fml- -Miller CME 85 Truck
Hammer Serial No. 356 A~utomatic Hammer
WORK INSTRUCTION: 'o. 18. (FrLW085)
8Th? COL, Projecot

i ~Matagorda County, Texas "
::!:•IM ACFEC. Project .No.¢ 6234-08-4660

•: •~onathan Honeycutt, of :MACFIEC Engineering and Consutinmg, Inc. (MA' CT EC), performed energy:
::i ~measurements .on: the. drill rig :at .the. subjiect site iper :theI referenced Work In~structions. This:
• ~ ~memorandum suimmarizes tlhe .field te~sting activities and r ~ .................:... .......... .. .. :r~esnts :the resutlts :of the: ene~rgy

measurements.

SF1'Energy Field Mea~surements'

SIPT 'energy' measurements were ma~de on: June121,an1,208duigrligofBigU3
:.::• "at the .a. :• -referenced site. Si.ie -3•testing wais performed by .1onathan Htonieycun tfrom ~approximate~lyl

I' ";i:b2~. Xvi to 1 }59 PM on. June 12"under partly. cloudy sk•ies .and 'a- temperatur•e.of :87 ,ini decrees•
:I' abrenheit i fcmr .:9 £iS AM•; :to: 9;:18 AM on;" Jun.•me..1.4 :underl overcast co"•nditions:. w:ith: a temper~ature:

o~n iJx, •:i,, eec F]:ahrienheit, mand from 11]:3L5, , ,, AM :to.::i.:i. .:Ž, AM on. June 1 . ~~uderl sunny. .skies w(ith a:, ,
temp,,a-riv no ol90: degrees t;Falihmlieit: :The bok!nny wias:drailledwithJ p•ersonnel and• equiipment
:from Mille~r Dalinog Th•e drilling. equipne:dit .... cc sisted of •ia CME .85 model truck-mounted dr... . .ill
rio Iwith l, S•I'P]? Iautomt~icJ ha[ Ini~mer. IThe drill in!g to0dE1consist ed:' of] NW-I-s8izedI drll ing ;rods :and d:a:
2 fooit boo•: split n.!e .samipler.• Muad rotary drilipirigtschniqaini.. ere use~d to adlvaxib& the borlings,
bel~ow t.he :.depth- at wx~hich: groundw;at{er was encountmiered, at thetime of i: energy ~l~m::testi~ng. The: drillt
rig opierator :dur i~g :sampling was Mr.r Jason Cook. :Energy:.measurementsv, were recorded during

Thu: eneurgy) neasUi emienttS w:,•ere .perf}or~med w;;ith .:a Pil•e: Driving AnalYzer: :(P:DA).nio~tiei P.:K
:(Serial :No. 3:6LzL};, and calibr• tcdaccelerometer•s .(Serial :No)s: 1K990; and .(983) anid strain:tra•es:
:(seriali Nose :NWV n7146/i anid.NW:#l.:46/2). A..steel :dn tl rod, -> feet lonig .and! instrumi-ented :wilth:

.hammrer:"[e. :i inserttd..r<cd wis ais} inistrmented.wit"h two nIezoreislt v. :acelerometr:rs mat
w;•ere bolted toi th tlia uside: of th&IerbdL Thie:iinsfti~wini~entrrod: ins cr :hid o..iis-saectioniaI area.of
epproximatuwy. :•4.9.:. square¢ in.ches: and an: out.s.ide• diameter: o i:iip rnx inately 2•.6 (/incihe•s.- at the;
(r~jO• :logatirnI :::1he do;ll U!i:0s incida~td in..the drfil; rod smu~g wer:e:ho hi'~ rods :in •..to .1:0 lint-lottng
:sectionis, v,;:nh ai out~sit• iand :inside: diamet:er :of• arprox65imatchlv. ":;6.. and. 2!2:5 :incht.•;
respectv' T*)i•:iiihe. :::rico•mmnde ea:)operation 0nrate, of• the ham~mer i:[s: notI iknowin. :Due to0:the .clobsed:
b~aum r :sy•item. the lhannrrlu~• itbrticationi cotitiorn a nd anvil] :dimenslonN Lould: riot N.b observed.

:Calibration Records

ri. ct•alibration records for aill th,.e.adx'&v are fl.:ed it• lCN .FLIL.R07 9.

S1:8 Pages Total.

Nuclear Energy Systems & Services Division
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SPTJ:;ncrgcv Mectsireni:S -T'?? (.dy )4, 2008.
AATECPf~jebt.Nc5. ý6234-08-4660 Ja~

Calcilations fo FEFV

The work was done -ýin general accordance, with ASTM D 463.3-05,t The strain and: acceleration
signals. were converted to force and velocity by the PDA,:and.'the data! was .interpreted by the
PDA according to the Case:Method equation; TFhe.maximlum energy .transmitted. to the drill .rod
sli:jng (as meaa"red at thi.e location: o'fthe:strai•ng•ges: and acce.l.eprometers) was eicalulated. by the
PDA usi.ng .thje1:EFV method:equation, as shown below':

EFV=JFQ)* V(t) *:dt

Wh:ere: 1 EV • Transferred energ- (ETV equation), or Energy ofFV
• ~~F(t) = C.alcuhated fdtcb at{ time: t:

V(t) = Ca•idffIawd ý,elddcity time

The: hEl method ofaenergy calculaion is -ecommended in ASTM Standard: D463305. The EFV

equation: integrated over the :cormplete wave event, mneasuires the total ene.ergy:content- of. the e-vent.
using both force and velocity measurements. The EF\ values associated with each blow analyzed:
are tabulated: in: the attlached PDTPI.OT ta-bles.and are also shown :graphically in:the PDTPiLOT
charts.

Calculations for ETR
The ratio of theme asure transfentd :enigvEth.Vy.o the tcmereiil. p6lthtiai.tni o tIf the SPT

S ysem (140 lb.welg•ht with the specified 30 inch fall) is the ETR, TheETR values (as percent of
::th•e .theoretical lvalute)} are. shown in.'Table I,

.Comrparison of ETR to.Typieal Energy Trmnsfer Ratio Range8

Based on a:: research ireport published by the Florida Department of Tranaspottion (FDOT)
(Report WI 'No.[ 0510859. 1. .99 19), the ,average ETR measuredfor automatic hammnrs isý 79.6%
The standard Adeviation was 7.%•,; therefore, the: range of ETRs: with in One standardAdevialtion of
.te overge• was: reported ..to be ,71..7%lto 877.5%. This range of ETRs was also consist•e with
:other Iresearch that ::was cited in the MlDOT, researich :pape-r rhowe.ver, maximum and .minimum

3T9:values ofuoib998% and 56%, respectiively,: werereported inthe literature. The ETR values
sho0wnfi in, Tablb :l are generallyv within thei range of typical values for automatic hammers as:
reported inlthe liter:ature.

Discussion.

Based on the. field 1testing results, observations froma the, ýSPT energy mneasurements: are:
Ssulnarized below:

* Te data obtained by thi PDA are consistent betweenvindividual hammr blows
.and between the sample depths ctested In geteral, fir.st:::.-ad last one (and.
sometimeis two) hamnier blow records rec6rdecd':by-the. PDA produed:.ppoor::qualitv

ata ,(iihich is relatively copmmton) and, as: Such. the • eco(s) .was(were) not used a.if:
the data reduction,

TOSHIBA CORPORATION 409/763 DON: FLR-317
Nuclear Energy Systems & Services Division
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S1Žtcnerm, Meaurnems -0-24 CO8 Pje,6t
MA4Chi'm/CP/cc; No,: 623•4-08-4660

,JzA, 1a4; 201)8
Page. 3

* The average energy'. transferred from the harmmer to the drill rods for each
individual depth interval tusing the EFV method ranged fr6m 314 foot-pounds to
327 :foot-pounds. These average energy transfers correspond to energy transfer

P 
gytascscrevn 

ityta

raitios.(ETR) of 900 to 93% ofthe thheoretical en.ergy (350 fotot-pounds) of the SPT
hkrniner.

W The average at eacbh eptkhiniterval was. calculated as:tlheti-ansferred energy for each
analyzed blow of: the depth intervals, divided by the total number of hammner blows
analyzed. The o:verall average energy transfer:ofthe SPTsystei (for allthe depth
initervals tested)was 318.6 foot-pounds, with an averace ETR of 91%.

Attachments. Page 4 Table 1 - Summary Of SPT EnergyMeasurements- I Page
Page 5 Work Instruction- DNFLR-085- lPage
Pages 6- 8 Record of SPT Energy. Measurement: -:3 .Pages
Pages- 9 -- 18 PDIPLOT Output- 10 Pages

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

410/763 DCN: FLR-317
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TABLE I
SUMMARY: OF SP.I ENERGYtNIEASUREM.ENTSý (ASTM.)."4633-045)

Southl.exas Project (STP) COL Site,- Units3 3and 4:
:wadsworth,. Tiexas

MACEtESC. Project No. 62344(8-4660

0 7;;

[ 6:.0-62L5: 4 =4:- 7 1631:81 90,9%...
S.3,5:- 6510 -7 14 .3249

. . .. ....N W4 < 6().0: 67-.5 2: 1-4. 3.27 . :.93A',X6

.(C M E :85) ;D rill~inig • • ..... ...... . . .. {..1}!2.}:L ;2 L : 2 . : . . •. ... . . ..
........... ~~~ ~ 0 1: 6 . .. . .. .27.......... .5.... .= :.=.. -8; 1I.::+ L 4::: ..... . J 4. L:74 . . 89ý7 .

/2100 .5 4.-' 3

ba"MeSetde Energy:'ýVýM in STNCIe61 65,fo cgylo reco~rd~e&Ir thyl!e.:PDA. (;it]S-sým: casPs, ti).ljC.!a: L dLna

0.1 , e::tic::p 16 b]aaldue t';W L OwS'.!rS I -w redk]CLdl o~r:ýqdlaitty-jatý+:ai O ~•ht.Lu@-1 v:il3itlel A4o. ra .elM e•spred Enmei-y.
E:FV FN•X;: 1000 bsk, wl~;EAM!X qu ais iheL im~ax m..Ium Ltr'anisfe Ilde¢gry• C8ea.sn•rC:dby thePA (s'e;Ittadh~ddDA..6aii,)

S: 140pondiame at 151.,

:U nlcru , T ransfier R atio is- tt1geayd:F i r* divided .)ti lh o e~ Cal ýsPT :¢n er+y of 350 foot: • u d •• 0 p u~ a m l ll g 2 e t

aa t-ý Ma i &F ud

The average ETRZ valfues +may :diffier sliglhtly Jkl•d.:inignt~illicaj-1t!y.::frtrriL { hosej: -,{ePiLOoa sdu:f undorf.'

s0 te rDPO <ablsd-t

I0'( 0 cle.Daa t c, >

|: - " ' : . .:•.• !•!:; •i ig i " .. .. : . .. ... ... .. . ........... ...... .. . .. ... r : : .............• . . . . . . .a

.......... ... ............... 6 1. 0 -62... . 5..... .. .. ...... -4 -7.... .. ..... .... : ......... .. .. 3 1 ... .... . . . ...... .. ... .. ... ...
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Work Instruction No. 18
STY Units 3 & 4 COL Project:

MACTE(C :-eEngiet and Consulting, Inc.
MACTEC Project:6234-08.4660.

RS-5130404

Issued To: Steve Kiser. Jont Honev~cutt Rev. No. 0.....
Isue B: Rober F.Sih Date: Junie:5,:2008

.Valid From:. June 5.:2008 _To: Junej5.2009 .

..a,, Ž.:.. r: . i.: Perform S..T Eri

II T @§k es• jp io .-Perft ir S T E u.erg .M easurem ent o:f d itrig .. ... ... ... .. .....

Applicable Technical Prýceduxresbor Plans. or other reference:

Work- Plan (current rev isionr), ASTM D4 633-05.

Specific InSt(uctions ( ow: attaýnents ý.where:neesgary): Pefform en.egy meas mentsp for eac drill
rig on sirte.colleting split-spoon samples in accordance withA5TMD-4633-05. Consult wit Site

Coordinator asto: schedule for rigs that maywbe planned for use that. are not yet present. Hammer:wights
have been chkedb i el, and.10recouS will be ayvailableo site. All rigsaei usmigaut6matic

,.hammer systems. Be sure to:check each drill rig usi'g all hammer/rod combinations that it will be using.
Depths fobr measurements.shouildbe coordinated with theSite Coordinator, but should.begmi ata minimum
depthhof 10 feet, Collect: ateast three penrgy measurements per drill rig"

Submit.copies.of calibration records for equipment to Quality Assurance for review priornto beginning
:work on site.:

Special Instructions (note attachments; where necessary): Confirm with Site Su.pe risor that approval of
equipmeni calibrationrecords has. been received prior to beginning .fie]d ?testing, If unexpected condtifons
are-epcountered that affect measurements, notify Shaun Lehman and Rob, Smith iumediately.ý

Report: Format: Stanard. report in accordance:with ASTM D 4633 405rwuirements.

Specifc Qualitv Assurance Procedures: Applable: QAP 20-1; QAP 2 5-d;. QAI for Reporting
Nuclear-Ret' ted Defects, or Noncor•pliances, per Federal Regulation I0CFR2 and Section: 206 of the:
Enierfg Reoranizatin• Act:of 1974. Currentý revigions apply.

Hold. Points% or Witness Points: None•

Records: Alil reords generated shall be considered :QA Records.

Reviewed :dand ..Approved~byj Cý4ote: Qf , is required• for i

PrOjectOManager:

ProjectPrincipial Engineer:
Site Manager/Coordinator:

Pages:

Attachments:
7.. . .. .

ssuance) Ae gOal /
Date:: : "t

Date::

Date::
SDCN4: FLR-08

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

412/'63 DCN: FLR-317



RS-5130404

t'MACTEC
2801 YORKMONT ROAD, SUITE .100t n CHARLOTTE, NC 28208

Telephoneý (704) 35"8:5004 •'.a•tm le (704) 357-8638

RECORD OFSPT ENERGY MEASUREMENT
GENERAL INFORMATION DRILL. RIG DATA

PR./EDT. Somth Texas Pro e .•C• L Sit.. .AKF" Cog .. .. "_..

MEtgaarda County, TeWaS %OE ___________________

P ROJ)ECT NO- 6244-08-4660 _____________ S AL NFO.-,__________________" " T:..... ".. ... ..

I PECTOR: ....... ...S#A RO .I....v j __ __ _

DRIULLING COMPANY: NO. OP SHEAVES: IN/A

.. BORING DATA

MOIN NURSER:. t2 3

TIME DRIVEN:

,IGOPERAT OR • c , "

P.A .PA, SER .AL NO.: 3622L " . i .... .. :.:.... . . . .... ;.. .

ActCLSERL4L N3S.: k:kr 2 4 r3 __________ _________

S,7&AINS -EIAL Nos. 4M C 4 jjýo O - f W - wowoonooo-nooooooooooonooooooooooo wloO~o

SAMPLE

'DEPTh4

EPT

42-,

43f-ý45f 13 F~ ... .

_ _ _ _-- ----------- --

____________ -I ______ _____ ___:7

.. ... .. .

REMARKS:

N
TOSHIBA CORPORATIO
Nuclear Energy Systems & Services Division

o&



* MACTEC:
2801 YORKMONT:ROAD1 :SUITE100 E CHARLOTTE; NC 28208.

Telephone: (704)357-86001 Fatsim ie: (70 36.7-o638

RECORD OF: SPT ENERGY MEASUREMENT

RS-5130404

GENERALUINFORMATION.I :-.'.i , . DRILL RIG DATA

PROJECT; South Taxis Project COL Site MAKE.,__________________

LOC-ATION;AtodwoftTA s________ __________

- .. -• m • - ~ ~ ~. .. .. .. . . . .. .. . . ...... - . .. _ . : . . L --: -

PROJECT N . . 6234ý0 660 S...AL NO.:",r .
DATE: 4 j 4 -

4 C~~~~b ~ HAMME TYPE,: ________________

D EAT WE" 14MO PE O 4 m w /
W T GCM. . . . .:-j .. .. ... Oap A S .. ..A

BORING DATA

HO, .M. NUMBER: . . ...

WAMEDRNTM: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Ro•. -E'RA. OR: C , _ ..

HAMMER OPERATOR: NWA
PDA PAX SRIAL NO'.: :. 3622L

114 TR .R O D A R E A : .. . . .. . . . .. .. .. ... .. ... ... .

ACCEL. SERIAL NOS2- .i .... ...........
STRA -N SERIAL N S . .... 4 ... _.__ __ •._ . . . . -

- SAMPLE
DEPTHi4

SEPT

N-VALU

- /2 4 11777

..... I - --------i -------- _ _

-- -- -- - -

- _ _ _ --_ -- -- -- ------------

_________ I__________ -.-- --------- __ _ ~ - ~ -

REMARKS:

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

1.11, ý ý- -v RiQld
iJVll, I 1..1% •.• I I



RS-5130404

SMAC-LEh
ý2.801 YORKMOINT ROAD, SUITE 100 M CHiARLOTITE, NC 2820.8

Telephonb: (704),357-$600:/ Fscsirnime: (704) 357-863B

RECORD OF SPT ENERGY MEASUREMENT
__________GENERAL INFOR-MATION bkDILL-FRIG DATA.

PROJECT: Sout~h Texea Prwjtee COL:Sime. ..

_________________ ý_qqod~t Couny,; Twow.O~L _____________

PRoje(CT N0:63-&O80. . EILNO:.

DA HAMMIER TYpe- j

EAHP P 4 O NN~OOTION. W/A_________

NOR. Oý SHEAVES: /
GOR... DATA ._ ..

913H RING UMER: 41f4 v

HAMMEROPERATOR. NMA

PDA PAK:SERIAL Wo:32L________________ _______________

HMSTPF. R06D AREA- ._ _ _ _ _ _ _ _ _ _ _ _ __ _____________

ACEL URAL tOS, k.4 -f- _ __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _

No&;~ ......... .O~ ..__ _ __ _ _ _ __ _ _ _

ZA APLL

DEPTH

EPT

N.VALUE

..._ _ ._ .. .... .. .... .. .. .. .. .

TT

_ _.. .. ... ...

REMARKS:

q.A4 ^ I"•t/"•F_ i.. F..-I. r..•. r•.A ,..-j

TOSHIBA CORPORATION'
Nuclear Energy Systems & Services Division



'C 43DIPLOT Ver. 2008-1 Printed:l 20-vJuv-2008
MACTEC Engineering and Consulting, Inc..: Case MetdReus

Test date: 12-Jun-20.0:

cZ
0'

CDoL

N
U.
. m
b,
e
r

6

C.SX (kvi)
max M~easureied pr m'

10, 20 30

.............. ......... .. -

40g.e

STP COL:SITE,-:Borhig U3-3;,6V. 6.',5k Sampfl

.P;•: ; ................... -.......

. 33 49.5,

-~. . .. ....~-

ITiR ((%))h .......

.F~ q .. ... .....................

.................... •".i

.. .. .. .. .. .

0

..........

-- --- - --- ----

.................

5 75

:1

:.

..... .........

24.

ý30

o

r35

..... .....

- 7777777177 i777

Oýs

..................................

.. .... ...... . ................. 520 00 1020 .. 008....... ':: ..: : .....: .

..... . .-- --- ---- -- --- L .. .. ..... .. . ...- .. .. . ....... ........ .. .. ..

:0,000 ;0.087 0.175: .0
S...................... ..

... :. .........

.,262 ,0.360:
5

iii

•0
26 016,



MAC~TO Engirneeringý andi Consulting, Inc-
CaeMethod Results

STW COL SITE - Soring U3-3; 61V::• 62.,5'Sample.
OP: JNH
AR: 1.49 win2
LE: 67.00.ft
.W S: 15,807,9. f/s : ..... ...... . . •...

TSX: Tension Stress MaximUm. M
FMX:1 MaximumFwate
VMX: Maximum.Vel/ocityBI : • !•• 4 .• r •! ,:• .. ..... .... .... ........ ............

4L# depth .CSx. TSX... . ~ ~~ft.. i " i

2: 0.O0. 276: 14.8
3 0.0.0 26,.9 14.8
4: 0.00 26.8: 15.8
5 00o. 28,2 17.6
6 0.00 27.2 15.3
7 0.0 27.7 16.6
8 '0.00 2:5: 16;.4
.9. 000 27.3- '1'6.7

10. 0.0 .28.71 145
11 ;000 27.5 1.6,81 2. 0.,00: 26.8 1.5!8

13 0.oo :28.1 1ý6.4
1•4o 0.00 0. 14.2 .

15 0,00 28.4 :15.
16 ý0.00: 26.6: 14.9
17 0.00 28.09 :16.4

... .Av e ..ra ge .. . .27.. .... ......7 ! 1 5. 8

RS-5130404

P.a . gel -1of I
:PIPLOT Vert:2008.1 - P•r ,"intd:2-Jun-2008

Hammer ID: 3564.MILLER-CME :85.):
Test date 12-Jun-200?3......... .... .. ........... . .............. L. #. t .... : ...........

SP.• 0.492 koft3:

EMf : 30,000 ksi

EF2: Enery ofFA2q

ETR: Energy Transfer 1ti o
EMX: Max Transferred Energy

. • .... . ..... ,

FMX:
Rips.

40
40
42
41:
41

41'
4.3.

41..40

A42
:42
i42
:40

:43
.41

.. .... ..-' . -- : .-------- -.:-- : ... : ........ . .

VMX: -RPM FVPf/s -** El
14.1 1.9 0.95
14-3 53.6 0.9.1
14.3: 53.3 0.86
14.2 531A 09.4.
14.6 53.3 0.9113.;9 53:.1 0:.85.

14.2 52-9 0,84
14.7 53.2 0.86
14.2 53.2 .0.84
14.6 53:1 0.87
14J.7 53.3 0;90
14-7' 53.0 0,8
14.0 53:0 1:.01
.140.0 531.3 1.01
14.1 53.3. 0198
14.49 52:9 0M93
14.3 50.0 0.91

Tota~l numbe-rof blows analyzed;, 16

•0.333:ko,•.
0,344
0.337
0.3421

:0.3481
0:345

0.348
0.347
0:.348:
0.347
0.345
0.348
0,345:
0.35 1
0.345

ETR(%)•
91

92
90:
90
90.
90.
q90
91,

901

92191:
91

92

91

EMX:E M, x

0.323:

0.317
0.314
0.315.
0.3114
0.317
0.319
0 .31.6
0.3 .19
0.320

0.314:
0.324:
:0.318.

Time Summary-a

Didve 17 seconds: 12:16:633 PM,- 12:16:50 PM (6/12,2008) BN 2 17

417[763TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

DCN: FLR-317
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' ?,LNPLOT VOr. 2008.1 - Printed: 29-Jun-2008

>.4 ICU•.× 'K~sl .................

cnZ

0 10208 0 :.d ..:. ..... .............. • .......~ .... ............. .:.,..:{..... ....

0

MACTEC Engineering and Consulting, Inc -Case:Method Results,
Test date: 12-0Jun-•20086

STP COL SITE -.Boring U3-3, 63.5' -65' Sample.

.30

co:

IN
V

b
6

6

30 ........................

- ......................... .........

............. ......................... .................. .............

..............

:40

...i .. .. .......

........... .. ... . ......

0 0.......................

PM..... ....

....... ----------. ----. ----. -----... ...........

49.5 :66.0

.. ......... . .... -----------------

0

jE;iergy Transfer.Rttcov

:25 . .50

..{::q

75. 100

4--l.

..........

...... - ---------------

................... ...............................

01i 20.

I.

.... ........ ...........

0
C)z
-rr-

0 0 0.08 ....... .1.7..................

:b.0ooo 0.:8tm 0. ".75 .0;262 o0350o-u* 0
03

5 00 056 to 15 20

> /49 IM ~4 t.
10'



RS-5130404

MACTEC. Enginoerinig and Consulting. Inc.
.Cas~e M~etho~d, Resul1ts5
STP COL SITE Boring U3;3535 65 Sample
:OP:: JNN

AR: 149 inA2:
LE: 69.0O fti
W S: 16,807.9 U~s........ ..............-- - -----------
CSX: MaxMeasured Compr Stress

TSXI : Tensibn Stresý Max mumý':
FMIX: Ma, ximrum Force
VMX; Maximum Velooty

BL# .depth CSX TSX .
ftksi l

2 0.00 27.4: I1.
0.3 000 28.8 16.2

:4 b.0.0. 27.3ý 16.1
5 0.00 28.7 16.1
6 0.00 28156: 16.0
7 0.00 28.3 -; 14'f3
8 0,00 28.3 14.7
9 0.00 27.8: 1.

..10 .00 27,56. 15.0o
11 0.00 29.0: 14:2
12 0.00 28.0: 15.2ý
13 Go0.: 29.0. 14.3
14 0.00 28.1 .1 .4.6

5 0.g00 28&5 153.8
;Average .28.2i 1t5.1

Page 101,l
PDIPLOT Ver. 2008.1, Printed: 29 Jun-2008

Hammer IlD 356 (MILLER-CME 85)
Test date-: 12-Jun-2600

SP;: 0,492 kM1t3
EM: 30,000 ksl
JO:.,. 0.70

FVIB:' ForýceiýVelocsty popo.brtiona~lity,
EF2ý,: Energy ofP .2
ETR: Energy .Transfer Ratio
EMX: Max Transferred"Energy

FMX
Skips:

414•3

41
43.
42ý
.42..
42
41:1

43
42.
43
42
42
42

VMŽx BPM . FVP

14. .1.9 0.87
1•4.4. 52.24 0.81
14. :52.5 0.87:
14.5: 52.7 0.94
14A4 5. 0.95
141. .5213 0.83ý
14.2: 5232 0U84
14.86: 52.2 0.90
14.5 52.5 0.87
14A4 5213 0.95
14.6 :52.2 .0,86
14.4 :52.3 0.97
14.3 52.3 0.95
14A4 52.5, 0.O93
14.4 48.8 :0.0

Total number of biows ana!yzed: 14

EF2

ý.0.344
:0.345

0,345
.0.34.2
0.344

:0.;340,345
0..345
01.34 9

0.349
0,345...0.3.4_3..
0.0345

ETR

'94
.92

.93.91
93

§3293

:92

.9392
•92

93

EMIX

0.328
0.322
0.324,0.319

0.327
0.325

0,327
0.322

0.323
0.324
.0,324

Time Summary.
Drive ,4 seconds 1:41:15. PM• - 1:•41 :t29 PM M(6112.22008 ).; N: 2- 1.i5

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

419/763 DCN: FLR-317



ýEPIPLOT Ver. 2008A.-~ Printed:, 29-Junr20)08

0

>b

MaolaudCmj

MACTEC Engineering and Consuffing, •.nt. - Case Method Results
Tesst date: I12-jun-20.018

STP GOL SITE -:Boring U3-3;W6'6 ; 6;:75'.SampItO

ailows pr N1-lute~r: Sires.~

.30

.'P .. .. ... .... ... .

Energy Transfer Rati.P
.5040, 0.0. 16.•5• 33;0.. ... .... .... .... ... 49.5 :6610 0

0%

25

............ .....................

.......... ...........................

......... ....
............ ...........

75 100:

12

O0)

b,

r.

1* ___________

.24 ................ ad ................ ............

............

..........

.........................

............

10

30

z
_n

......................................................

. ... .. .. ... . ....

...........

15

I:

0

................. ........................

............................................

........................ .............. ...................

........ ........

0.0 0.5 1

.............

ZO

.....................

.............

----------

0.262 0.350.1.50 S
. ........... -. 0. .

:0,08 OO'7 0.175



M!ACTEC Engineering and C6nsulting. Inhc.
Case, Method R'esults:................ ...7... .R. . • i.4.......... ......... ......... ..... .. " .. .5STh CCL SITE Boring 143-3;: 66' - 6•7.5 :Sample

AR:. 1.49 16n12:OP:.; NH .2 . ... ..
LE:l. 712•00 ft

WS: 1,6,807.9-If/s
CSX: Max Measured Compar; Stress
TSX: Tenion: Stre~ss M~aximnum
FMX a M*amum Fomre
VMvX: Maximum Velocity
qp 8PM .. wvs -p .er mnute...... ....o p •..... . • !.......... ... . ... ......::.. , . ...... ::......
BL# deph. CSX... 1 FMX

ft ksa lsi: kips
2 o0.00 27.9 16.08 42
3:: 0.00 29.40 :17,4 143
4 :0.00 27.6 17T7 41:
5 0.00 28.3 16A. 42
6 0.00 27.2. 17.1 4.1
7 0.00: 28.5: 165 42
6 o0.00, 27.6: 16.5 41
9ý 0 .00 292.. 159. 441

16 0.0:0 27:3. 15.7. 41
Average 2':"1 1-6.7; 42

RS-5130404

Pagel "of:
POIPLOT Ver.2008,1 Printd.' ý29..Juri-2006

Hammer.:.1: 356 (MILLER-CME 851
Tesht date: 12J- 6n2008

SP:: 0.492 *Mft3
EM:30,000.ksi:

F.V.P. Force/Velocity. pmjpornalit
EF2:;! Energy of F^2
ETR: Energy Tramsfer Ratio:
EMX Max-Transferred Enrgy

.... . :.. ...... .

VMX

14.8

15.3

14.6
15.4..15:t:

53.4
53.5
53.3
53.5
53.6
53.12
53.2

47.6

FVF'

0ý91.;02
0.95
0.85
0.84

0.82

•0.89
0.89••

EF2

:01,36:
.0..361

0,359.360
:0.356.

0.365

......... : ., ::.....I -

ETR:

96:
:94.
£3:
94
9492:
92:
95

EMX

0.329

Ot328
0.328
0.322
0.1 323
0,331

0.359 93 0.325
0.59 94: 0.327

Total number of. bowi analyzed: 9

Time:Summary

Drive 9 seconds 1:57:52 PM - 1:58:01.PM~(611212008): BN 2.- 10

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

421 [763 DCN: FLR-317
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42: IPLOTVer 2008. - p.rinted- 29.Jun2008

o
CSX0 ('Si)

• .0 1.0 i i2

MACT.C Enghneering and Co- ulting: Inc.,. -1Cas5 Method Results

.STP. COCLSITE - Borin- U3 .-3;: 126'- 127.5ý Sernpl6

Test date: 14-Jun-2008

>~. .S~;s

30 :4

. .. .. .. .. .... ... ...

N A 8

U,

b.

..0.0 :

:i " : ...............

165

81o.Vs Pe6r AAI iu t6

.33.0. 49,5
BWi'* : ............. m ........ .....L a......

: .:! -

66C

.

......................

........ ........ ........

............. .. ............

...................................

0~
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MACTEC Engineering and Cons'uiny.q linc.
Case Method Results.
STP COL SITE -:Borfg UJ3-3; 126!.-127;.5' Sample.OP•:JNH
O : , : J N ...... . . .... r• " " .' "rr '-r .. . . .. .... ... . . ............. ........ • .................. ....... ... ...... .
:AR. 1.49.in`2:
ILE:, 132.00 ft

CSX: Max Measured Coompr.,. Stress
T.X:I Tehsion Stress Maximum
,FMX: Maximumn Force,
VM KX:. Maxmum Velocity
8PM: Blw per. .i........Eto :.depth CSX TSX. FMX

:ft. ksi ksi: kips
.2 0.00 25.6 .12.8 38

13 0.0 2.69 14.0.0 40.,
04 .00 27.66 144 41

.5 0.00 26.8 13.6 40
8 000 27.7 .13.0 41
7 O0.0 26.9 11.4 40:
8 0.00 27.9: 13.1,0: 41
9 0.00 27.8. 13.7 41

10 0.00 27:.6 12.: 4111 0.00 26.7: 13. 40

12 0.00 27.4 12.3 41
13 0:00 27.6 12.4. 41
14 .00 27.1 11.0 40
16 .0.00 27 .1 11.9 4o

17 0.00 27.0o 11.4 40
18 0.100 27.6: 11.I9 41
19. 0.00: 27.65 141
20 0.00 28.3 :12:. 42
21 .0.00 27 3: 10.9 41:
22: 0.00 28.1 11.4 42
23. 0.00 27.9 111. 42
24 .,0 :27.9 .11.5 42:
25: 0000 2T;9. 10 42:
26 0.00. 26.7 9.9 40
27 1 0.00 27:8 10.6 41
26 0.00 F. .27.9 10.1 422 . o:0.00 26.4. 10.9 .39
30 0.00 26.8. 102 40
31 of; 0.0 ý264: 10.3 39:
32 0 .0. 27.2: 10.5 41
33" 0.00,1 2&6. 10.1 38:
34 .:000 26.1 10.6 . 39A ver e ...................2.7 .................. 1 ....................8

RS-5130404

Pa.ge 1 of 1:
PIUPLOT Ver. 20.08.1- Printed: 29-Junw2005

Hamnmer ID: 356:(MILLER-CME 85)ý
Test date: 14-Jun-25.O..... ... .... . .... .......... ....... . . ................. . . . ............. .. .. . .. ............ .... . . ............................ :.. . ..... . .. .. .:. . . .. . .

I...... 0492:kft3
EM::30,000 kSi
J.:...... ...... . . ......0

FVP. Force!Velocftty pmoporhionalAy
EF2: Energyptof:F2
ETR: Energy TransferRati.o
EMX: Max Transfe-rred Energy.

VMX 5PM FVP EF2 ETR EMXIts:. k- .. B• ft '.(%) ... k;it
1. 1.9. 0..97 0.328 87 : 0.04.
13.1. 53.9 0.95: 0,333 :88 0.307.
136 :53.6 :0.96: .339 89 .0312
13.5: 53.7 1.11! 0.337 ý89 :0.312
13.7 53.5 -1.02 02338 90 0.315
:13.4 53.5 0,9 1 0., 334 688 0.307:
13: :.8 53A4 ::0.95 0.335 .89 0.313
137 :53.2 .0.94 . 0.338 90 0:316
13.9 53.5 1-.00 .337 90 0.317
13.8 53.3 1.08 .337 90, 0314
13.8 53.4 1-01 .0236 .91 0.317
13.7 533 1.13: .0,3• 89 .0.313
13.q 5317 1.03 0.339 90 0.315
13.5 53.2 1,1. 0339 91 0.318

140 635 1.09 0.339 90 01316
13,9 53.• 1.09 0.337 91 0.317
13.7 5315 0.94 .335 .90 0 315
13.6 53.4 09-7 0.333 :89 0.313
14.1 53.3 0.98 0,340 92 0.322
13.6 5313 1 12 0.337 :90 :0314
13.9 :53.6 1 0,339 91 0.317
13.9 53.4 1.•00 0. 334 .90 0.317
13.8'. 53.3 0.9:5 0.333 90 0,314
13.8 533 .0,95 0.332 90 U0314
13.61 53.4 1.04 0.335 :90 0. 314
13.9. 53.4 1.0o. 0.335 91ý 0.320
13.9 53.3 1.13 0.332 91 U0.17
:138. 53.6 1.07:. 0.329 .89 0.310
13.5 53.2 098 0.3319 0.315
14.0 .53.3 1.06 :.0.329 :90 :0.315.
13.8 5314 .1.01 3 03.. .9.1 0.318
13A4 53A4 1.07 .ý0.329 90 0.313
13.7 :53.5 1.03 0.329 :69 0.313

1:3.7 51.9 1.02 .0. .33.5 . 90 0.. .314.
Total number of blow.s analyzed: 33:.

Time. Summary.
Drive 36seconds: 9:;1807 AM - 9:18:43 .M (6.114/2008.) SN 2N:2 34"

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

423/763 DCN: FLR-317
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Printed:,29-Jlun-2008:
MACTEC Engineering and Consulling,:I•nc. Case Method Results

Test date: 1.5-Jun-2008,

STP COL SITE - Boidnq- U3,3' 1441-1425' Sample
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RS-5130404

MA~lEGEnginering arid Consultn.Ic
Case M~ethod.Re'sults
STP COU SITE. - BorUg:133 :141' 142,5V.Saple
OR: JNH:
AR:'. 1.'49 0 A9

LE: 147.00J1
S: 1. 807.9 . ..... . ... - .......s..... ...... .................f/s.. .....

CSXý Max:Measured Campr.Stres

TSXK TensionSr;,ýessý Maximu m
FMX: MaximumF•:rce
VMX: Maximum•Velocity:

PM.: .Bl p M in ..............t
BSLt depth. CSX TSX .FMXl:

ft ksi xSi ( kips
2 0.600. 27.5 0.19 41
3 .00 27.6. 11.6 .41
4 0.o00 2. 11.6 43.
5 0:00 27.8 11.2 41
6 .000 28..2 11t3 :42
7 0,00 2127.9 11.2 42.•
8 0400 28.3 11.5 42
9 0:00 29.1 .125. 43

10 0o;0 28,4 12.1 .42
11 0 .00 23 .11.5 44
12 .00 28.1 11.7 42.
13 ,00 262 11.8 420
14 0.00 283 12.2 42.

'5 0.00 :28.1 111.5, 42Z
1b6 0.00 2.1: 1.6 42
.017 0.00 29.0 11.4 .4. 3:.
18 0.00 28.5 1!2.0, 42
19 0.00 288 :',,3 43:
20 o000 28&6 10.9 43

:21 0.00 27.9 1.1.2 42
:22 0.00 28,6 q1 1.0 n 43.
23 .00 29.2 11A 44:

:24 0o.0 28.3: 10,25 42,
25 0,00 27.6- :10.6

.26 0.00 28.21 10.5 42
27 0,00 27.8 10.4: 41
2 :00 27.6 .96 41,
291 0,00 28.5. 110.3 42

::30: 6,00 29.91 8.9 43,
31 000: 28.6 8.8 43
.32 0.00. 28.6: 18.2 43
33. .0ý0 : 292:. 8.4 43
34: 0.00: 293: 7.7 44

-.-..3.5: 0•...::j .00q. ..... 29.6 . . 7... 3::' .. ... .. 4....
S. ................... . ............ ..........

POIPLOT Vwt 2008.1 -. Printed:i 29-Jun-2008,

Hammer ID.:356. (MILLEP. .. ME-5.
.Test date:: 5-iun2008

ýSR 0,492.k/ft3,
EM: 30.000 ksi

" - _ JC:. .010:
FYP: For6c/Veodtiy p.olportionali v
EF'2 Energy of F .2

ETR:. Enefry Transf6r Ratio.
EMX: Max* Tranferred :Energy

,•......... ...... I. kiVjMX 8PM FVP1 :.EF2

15.5 19' 0.97 0.345:
15.3 54b0 0.91 . 0.345
.16,1 53S o0,87 0.354
1:5ý.1 53.5; 0.94 0.347

6.:1 5,6x 0.84 :0. 350
.1:5..7 53.5 083 0350
15.4: 53.9: 0.90g 0:348ý
1 !5.4 53.3. 0.94: 0.354:

144 s53.7: ,0.99: 0.352
15.8 53.5 0.93: o0;355
15.4 53.5 0.84. 0356
15.5. 53.7 0.9 0.349
15.4 63.7 0.92 0.350
.15.8: :53.5 .0.8A5 351
15.9 53.: 0,79. .353
15.2 .53.3: :0.76 0.355
15.3:: 5319 0.93 3 0348

5.3: 153.4 0.94 0.352
15.31 531: 0.ý94 :0.352
15.8. 53.,3 0.83 0.350
15.6. E53;3 : 0.77 0.356
1.4.9 53.7 0.76 0.355

15.5 53.6 087 0.349
15.8, 53.3ý 0.0 0.351.
15;9 63.5 0.87 0 351
152 535 0.79 :0,349
16.1 53,3 0.76 :0.352
15.7 53.6 0.89 0:350
15.7 53.2 0.92 0.35315:.2 :53.i4 0.93 0.350

6.0: 53.1 0.76. .:356
15.5 534 :0.74 o0.53
14:7. 53.6 095 0.351
.15.0 -533 -0.96 A. 353...... ..-----.--..-- .. ------------ --.......... .... .. ...... ..
15.5 052.0: 0.87 0:351

Tota~l number of blows.,analyzed: 34,

I ......:. ............. ....{.. :.:....
ETR. EMX

94: 0.330,
91: 40319

:94, 0.327
:89 3 0313
92 0.323

:92 0.3200
90 0.315
9.1 0.317
89 0.310

89 90.313

91, .0.317

90 0.3165

90 !0.315

.92 0.320

91 0;3.319

9 0 0.315

91! 0.•3.19•

92 0.321•
91: 0•31i9

-91 0,320
90 0.317

:£, .o:320
90 0.313

92. 0.3207
9.2. 0.,321

90 0.315
9.1:... ...... 0,321

9.1 0.319

Time Summa:ry
Drive 37 secondi: 11:35:40:AM1 - 11:3617 AM(6,(1512008) BN 2 -.35,

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

425/763 DCN: FLR-317
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• TMACTEC
engineering and :construcfing a ýbetter tomorrow

July.14,: 2008:

Memoranldum to File'.
From: Steve Kiser -4..:
Re.viewed By: Kaitw-yn,'An Wihite .ýAw J1hSto$

Sub eq-: Report of:SPT Energy - Miller. CTME 750 ATV
HammerSerial No. 07 Automlatic HaImmer.
WORK INSTRUCTION No6. 1:8 (FLR-085)
SIP, Cot , Pro cMt
Matagorda County, Texas
.ACTWC Iroject No, 6234-08-4660

JRonalthan floneycut, of MACFEC:Engineerina and Consultfiitlg•ig . (MAC TE Cperformed ene.rgy
measurements on: the drill: rig at the subjc site ji~r the: tfernende Wr& Iustruotions, eTeris
memorandum surmarizes the field testirg activities and presents the results of the•energy
measurements.

SPT Energy Field Measurements

SPPT encray measurements:were .made on Juine:1:i:and 12, 2008, during drilling :ofBoring:U4A4 at
Ithe referenced site; TIe tesig was performed by Jonathan .Ioneyctitt fromt aprximhately 5:54
PI to 6:11 T.PM onJun•c i•mnder Ia at degres Fahrenheit,
and :from l ... :AM :to 1 ' : AMn, Julie: !2nder puatly cloudy skies and a temperature of SU
degrees Fahitnit>...c.Te boring 'was drilled with nersonnel ýnd :equipmIe•n• r0 Mil.ler Drilling.
The.drilling equipment :consisted of a CME:75.0. model IATV " drillSPT automatic
a~mmer.h dri~.lling: louis consisted.of NWJsized drilling rods and aM.ootl•ong spit tuibe

sai tiple. ::Mdd rbtay drilling techniques wem e :used to advanicethe: borin'gs below th".de•pth at
whiich. gýroundwater was::encountered :at :the time. of energy testing. The drll rig opemtor during
samiling., was M!r. Glen•JBibrey. Energy measuremeints were :recorded du•rng•sampling at the
dep thintervals shown iii Table :A1

The: energy -asutm4'ht"s were terfomned with a Pile! Driving Anralyzer (PDA) :model. PAX
.(Serial: NO,, 3622)I, and: cieibratec acrmete. (Serial Nos. K.990 and: 1050). and: strain gages
(SerialNos. NW #146/1 and NAstee1462) see drill, rod. 2 feet: lurng:and.:intrumented :with
dedicated stradin gages, wasisnsrtedat,.th iop oe the:drill: rod: sing. mr.ediatclx: be~low:the. SPT
ianiamer. Trh sinseIrted rod wtas. also :imnerumnentedowith hwo piezoresistive acceieui, ttIthat.6
terebolid:ic tthe o:.utside of the rod, 1h inmstruenidited: rod insert had .a cross-sectional.: area of
aporoxmnatesv .1 .49. square inches and an. outide. diarneter of: approximately 1.625 inhes at the

-. -i i: d. [ " ds included in te dr .rod . string .were : • •..wro in ...: : 1 rot .lm
sectionS W~ith 'an itide: aind inside. dianetr f approx•imately 2.625 and :2.2 i5nch .

rrespecyvey. 1 he reconmmended operation rate ofthe .hamner is not known. Due to the closed
liainnh~r syster the he•.mmer lubridation condition and anvil dimensions could not be observd..

Calibration Record!s

Thd:c•al ibration: records-forall the a bov&aftefleddu:ii DCN FLRJ079.

:18 PagesThtaT
M4ACTEC Engisneering and tonsulting, lac. ------- ---------

TOgIhrnA COPbPAt:•OW-' ........ k r ii 6C 28220)8o For.r -4 r g,7,A : .5.,3, DON: F5
Nuclear Energy Systems & Services Division
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SISTEnergvo Adeasurentents --S.i? COtProjixi Ad.......08MACTEC:Proice, .NA,'o; 6234-08-4660. p age 2

Calculati ons for: EFV

The work was done.: in general accordance with ASTM4 1D 4633-05.ý The strainD:and accelemrtio:
signals were conveted to fo•jce:an.d velocity by the PDA, an~d.the data was interpreted by the
PIDA:accordinai to the Case Method equation. Thci maximum energy transmined to the drill rod
st ring(as :i measuried:at the lcation of:the. srain g-ages and accelerometers).:was- calculate dby die
PDA using te REV method tequation as shown below:

EV.=.f r- E)* V(t)* dt

Wh•,ere.:: REVM =.Trartsfcrredl~enetgy :.(EFV equat~i on),. or Firergy: of IX v

F.).= Cal culatedforce :at time t
V(t) .=.Calculteadd velocity at timaet

The E,.V Method of energy ealculationis recommennded in ASTMA Standard D4633-,05. TheEFV:
equation, int egrated :ver the, , coplete waV-e .eventM, measures diMed t6tal energY content of theeventi
usging bothlforce and ývelocit• measurements. The EFV values :associated with each blow analyzed
arc tabulated in the-Attached PDIPLOT tables.and. are also: shown graphically in the PDIPLOT

Calculations for"ETR:

The ratio of the:.measured transferred energy.(REV.)to .th theoical potial.energy of the SPT

systemi(1:40 lb weight with: the specifi.e.d 30 i inchlfall);isý the* ETR. The ETR values (as percent of
the 1heditiaL:v•.u) are shown inTable L.

Comparison of ETR to Typical EnergyfTransfer :Ratio Range:

'Based on a res rc hreport published b ite Flor.ida Departmenat of Tranpi o ation (FDOT)
(Report. WPI No. 0510859, 1999). ,the average ETR measured for automatic hammers is. 7906%
The stand' rd deviation was.9%; therefore, theý range of ETRs within one standard deviation of
the avenage was reported to be::71.7% to 8735%. This range 6f :ETR:s was also consistent.: with
other research, that was cited in the MDOT, reseýarch paper; ho'-wever, ma .ximumi A n Id 'minimum
EIR values of up t:M 98% a•d 56%:: respeceiveiy-;ere reported in the literature. The ETR values
shownin: Table: 1: are generally: Witlin ithe .range of typical valiues for automatic iaruners as
.reported. in, th, I ite•rature.

Discussion:

Based on the: :field ICtsing2 resLults, observations from the STP :eper- esurements.- are:
Ssummarizedbe~lov

The. data odbtained by the PDA are conslstent betw.een individua hammer blows
and between tle :sample depths testedc:. In general, the first, and. lasi one (and
soniteiiiiestw o) hammer.:blw -records recorde dby die PDA: produced. poriqualit

data (whichais reativelycommon) and, .as. such. thie. record(s) wswerxv=) notsised in.
the da~ta:r teduert ion.

TOSHIBA CORPORATION 427/763 DCN: FLR-317
Nuclear Energy Systems & Services Division
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SPT Enc•gy. Measiureniits --:STP. C'OL.Pr I'jed
J1.44 CTEC. Pifedt NYo: 673 4-18-4660

.Jaiy 14 2008
Page ~

*: The a•.verage. energyptransferred from. the hammer to tlhe drill-rods f.or each
jidiVidual depthý inerWal using, the E.FV ýmethod ranged from 303 foot-pounds to.

:331: fIbotp0oundsN. These average energy: tran •ers..correspond to eiergy transfer
ratios (FTR) of 87% :to 95% of the theoretical energy (350 foot-poundis) ofthe STIT
harmmer.

* The iaverage:at each:depth intervl was:.calculated as the. transf-arred. en.qrgy, fori :each
analyzedblw.of the depth ihteriais divided by the total. numberof hammer blows
analyzed-. The• oerall average enl .ergy trAnsfer of the SP T system (for:al. the:depth
intervals.tested) was 313.21foot-pounds.,with anaverage ETR of 895.

Atlachtwehnsr; Page 4 Table i. - Sumnary.of SPT Energy MeasurementsI - 1Page
Page 5•Vork Instruction.- DCN FLR-085 -1 Page:.
:Pages, 6 7: Record of SPT Energy.Measurmen.t- 2. Pages
SPage•.s 8 - :!8 PDIPLOT Output - .1H. Pages

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

428/763 DCN: FLR-317
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TABLEA
SUMMA RY OF S•PT:ENERGY. MEASUREMENTS (ASTM D4633-05)

South.Texas Projeet (SWl).COL Site •-Units .3.and4
Wads-woatfh, Texas.

MACTUG.. ProPjeit No. 6234-08:4660

- N
.. .U '., ".2-

U -,-

..... ........ (A3 .0) - 3 •: :: ,.. - -97 : • :•3 . .. . . ,:• 4 .. .:.U:=":6 9 '":ca:, :
--- -------

:i( M :2 0.0 -4 Vo 3I :42 ! - 5 21 ... ..........

0:- 34 -74- . 304 ,.. . - -, .. ... . . '; ,a:i. . .. .. t" : ,.. . ... :

6 /1 22/2,0 08 : 8 3.. 0. 8 5 ;5 -8 -i10 , . . 2 " 3 , 3 3:1 0 4 .6 % . .

A... ... .................................. ...... .... Rig 31................

aMeaclurecI Energy is energy based on6 the LFV mehod, as 0utlie7d .in STM P4633-05, for each blow recorded by the PDA, In loni:"iiis, h~iii.id .firtd r0D

one, to two blows produced poor qualitydata. ani.wtrtiisedtto calculate the Average Mhasu red Energy

E EMX-* 1000: Ibs/ip,: where :EMX equals the:aaxii uitn transferrd enTergy isiredty:the:PDA (see attacied PDA data).

Energy. Transfer Ratio is ýthe Measured Energy dividedby the theoretical SPT energy of 350 foot-poundsn (14 pound hammer falling 2k5 feet).
Th!e: average: ETR values may differ slightly and insignificantly from tlose in the PDIPLOTtables.due to roundoff.

0
7z

r-

QQ1zF77
Prqa.red Bv- e 74-14 08 Checked By-Dat Date-

-4 S7Evel fL~tw /
(A

(.3
0
A
0
.4



Work jinstru ctiol..N, No.. 1'8.

S8TP Unitsý 3 :c 4 T CLProjoect
:MACTEC Enigineern ad Conisuting,: Ic.

MACTEC Proj ect624066

RS-5130404

IIssued To:. Steve Kiser. Jon Honevcutt Rev N.
Issued-By.: .Robert E. Smith Date: 'June 5. 2008

Valid From:;Jue.2008 ...... To: Ju 520

:Task Desciption: Perforn SPT Energy Measurements 6f drilltrigs

Aplicable Technical Procedutes or Plans. or other: reference:

Work Plan (c.'urrent revision),, " IfMD4633-05.

Sp¢cificIn.structions: (not, attachments•herenece~ssa~ry): Perfornm energy measurements for each dfill.
rig on site collecting split-spoon sampl.s in accordance vith ASTM D-4633-05. Consult with Site
Co0rdinator as to schedule for rigs thatmay be pla ed for u4se that:arc n (ot yet preseant. H aumerI weights
have been checkedlby.site persorme, and records will be available-on site. All rig are Using autmatic
hammer systems. Be sure to hetck each drillrig using all hammer/rod: combinationsthatif wivll beusbing.
Depths: for measurements: should be :cooidinatedwith the: Site Coordinator, but should begin at a minimum
depth of 106 feet. Collect at least three energy measuremlents perdrill rig.

Submit.copies of calibration records for :equipment:to.Quality Assurance for .review prior to beginning.
work on site.

Special Instructions (note attachments where necessary): Conifum with Site Supervisor that approval of
equipment calibration re d has been: receved priort.: beginning field testing. ,If unexpected conditions

are encountered thea aftect measurements, notify Shauný Lehan ad Rob Smith immediately.

:Report Fo rmat: Standard report in; accordance wi t•i .A TM D 4 A633-05-05 requirementrs.

Specific:Quality Assurance Procedures Applicable. QAP20-1; Q.AP 254;QA..for Reporting:
.... Nuclea- ad Defects, Or-Noncompliances, per Federal .Reglýation I OCFR21 :'and Section.206:ofthet
Energy:Reorganiztion Act of 1974. Current revisions apply.

Hold Points: or Witness: Poins: None'::

Records dsgenerated. shallbe considered QA Records.

Revieed#and App rqved,,byj (Note: 9"'
Projedt Manager:

:Proj ect ýincipal Engineer:
i:Site: Manager/Cood.0inator:

Pages.:.

Attachments:.

is required, for Dssate 4 pv)q

__ _ _ _ _ _ _ _ D ate:. ------- -------____

:Date:-

DCN: F.LRAIS5

430/ý63TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

DCN: FLR-317
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2801 YORKMONT ROAD, SUITE100 0. CHARLOTTEýKNC 28208

Telephone: (704)357r-8600 / Facsimile:*(704) 35"7-8638

RECORD :OF SPT ENERGY MEASUREMENT
GENERAL INFORMATION. DRILL.RIG: DATA:

PROJE&' Sou TeasPoject COL S4 - ---------- MAKE:

0 O-ATIO.N. IMatacorr" County, To= 'oa ____________________

___________ [23404660SERIAL NO.:5

________ S b .o9 AMMER TYPE.; ..

DRIUJNO, iOPNY RODPIE: 3ODO: A

gAQ

BO0RING DATA

6CR INC NUMB3ER,,;._____________ ___________ _ _ _ __ _ _ _ _ _ _

DEPTH DRILLEO: 30 . f'- A S ______________

TIME RIENEW_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

RIC, OPERATOR:i. .... .~- ..... _ _ __ _ _ __ _ _ __ _

PAW-MER OPERAO:/N)MW.____________

M41 PAICSERIAL MO.; ý3822L _______________ __ _____________

lN8TR.. ROD AREA: j,

ACCEL SERIAL WOS.: / A4p f6 -'srO_______________ _____________

SThAZ.AN SERAL Nos4. N\ ýt 1 t_______ _____

SAMPLE. SPT

NNALUE

f ~ 97-I - -------- ------- --- -----

_ _J_ _ ----- -- _-

-~~~~ --------

---__ _ _ _ ------- ------

_ _-_ -v----

REMARKS

/ :. ,:/j~ .

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

-gF4D-T '- n;7 r-t i
I-fl-Il'. I I-I '~'.J I I.~.



'MACTEC
2801 YORKMONT ROAD.. SUITE 100 0 CHARLOTTE, NC 28208.

STelephone!:(704) ,,357-8800/. Facie: (704) 357-8638.

IRECORD OF SPT ENERGY MEASUREMENT

RS-5130404

GENERALNORMATION . DRILL•IG DATA
PROJECT" ot e~ ProieJt CCL.S SitE MAKE: M
LOCATION: MaaoraCfuntw, Ta-xesMOEL:

ORWE& No. i7-, •::::I s•A , mo.:• ._ ,7••- --
DATE:,4(~ HAMMER TP: I~Jjj
WEA< T<ER : tP~ ~ -.... N.P .... sa.....C

m a s, :•...~,:. ... .... . , ...o • ,•... ...: ... .. . ... .. -

INSPECTOR;.,_______________ ___ ROD SIZE:. . ________________

DRILLINOCOMPANY: O /ot No: or sHAVES INIA

BORINGDfATA -

DEPTH DRILLE: Vi.4 4______________
TIMES DFIVEN:

RIG OPERATOR:. 6-1q3,w I38a .. .
HAMMERt OPERATOR: NIA ______ _________

PDA PAR 9FERIAL NO.b62,________________

INSTR. ROD ARCAý . -.... ..... ...__ __ _ _ _ __ _ _ _ ... .-__ __ _ __ _. . .. . • l : " ' ..... .. : • : .. .. :• : . .. • : " "".. .. . .. . . . ; ' '"... . ..... . . ... .. . . .. .. . . . . .. ... ...... .. . .... ..

ACCmL = ,ERIAL lOE,.:. -_:__:0 &1 _ ___ _ _"_" -_.1-.___,__ _________.._ , " . ... ...... '

STRAIN SEMiAL NO. rSLt t •
.. AM. I.

DEPT

SPT

N-VALPTE

...-- ... ' .I

is]- ~ ~ .- 7.-12'l2 _

------ ..... I

f------- 3-- ----- ------------ _ _

-- A V _4 _

......~~ ~ ~ ~ .. . .... ... . ... .. .

TOSHIBA C ~ 10N
Nuclear Energy Systems & Services Division

4-p /3 gt ;
)M4.avnt t A3 ~;y

'-tacit 0 uurI1. rLrM-0 ItI
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n PDIPLOT Ver; 2008.1 - Printed:: 29-Jun-,2008

.0 1 20

o .

MATEC Engineering :and Consulting, Inc. C:Case Method Results
.Test date: 11l-Jun-2008'

STP CC Brin 44 33' 34.5' Saml

w.str~c~3:0
3(0 40 .00: 16:5:

PM .(fl ...............
perw~ POE inuto,

:33.0
. ............. ...........

49.5 :66.0 :0

iii•::i !• :(('}4i)) ....... ..............

25 50

...................

6S .............. .............. .............

B

U)
S

0)
'44,

N
U

ni
b
e
I.

.12

24

30K

........... ....":.T.....~i ":

S:ý5 10 15 :20

.......................

75

.1

:100

------------------- .............. .

......... . ....... ............ ...

................... ...... ...... ......

...........

............. - " " F,. . , . •..................... ...............1. 0 - 0--

.......... .... ...... .................... . :

017,5 :0:2t62 0.350•:

A m

0
z

0
.05

i

0.0 1.5 2.0 :0,000 .0,087Z
i.0.

ti OX 44

6fl

0i



MACTEG Erginearing:and CinsuATlxIg, Inc;
Case: Methlod Results

SiTP COL oring:U444:33% .34.5' SahI ple
.O R "SEK .... .. ........... ' . .
•AR: .1.49 inA2
LE. 39.00 ft

:-S .... .......... .... --- --- - . ... . . .

CSX:: Max Measured Compr Stress
:TSX:. Tens5ionSresst-ý Maximum.
F.MX: Maximum Force

:VMX: Maximuim Veiocity
8PM: Blows per Minute.......# .........: ...... '.. .. ... ........... X. .. ..........-------
SL-ft depth CSX ýTSXk

ft ksi ksi
2 0,00 28•6.2. ý16.4
3 0o00o 27:8 15.7
4 000. 29.0. 13.7
5 000 28,0 -14.6:
6 0.00 22.9 12.8
7 0.00 28.7 11.9
8 0.00 28.6 12.3
9 0.00 29;3 12.9

10 0,00 28.9 13.8
11 0,00 2.5 .13.9
12 0,00 28:1 13.3
13 0.0 ' 0 28.0 13.7
14 0.00 28.7 I!T7
165 0,00 29.0 13.7
16= 0.00 28.0 13.8
17 0.00 27.5 14.2
18 0.00 29,3 :13.5
19 0.00 27.8: :13-7
20 0.00 28.7 t3.6
21 0.00 28,0 !2.7
22 0.00 28.5 1!26
23 0.00 28,0 13.1
24 0,00 28.7 13.0
25 0100 27.8 12.3

':26... 0.00 28.6 -12.8,... Averae................... 2- ... .......... 13. 5Ave~rage 28,4- 11;5

RS-5 130404
]Pagel fO I

ýPDIPLOT Ver.. 2008.1 Printed: 29,-4un-2008

. .: .... . .. . .... .: .: . .... .. .. . .. . . . . . . . .. . .

SRP: 0.492 kJft3
EM:. 301,000:k.

.JC: 070:....... .. . ~ ~ ~~....... . . .. . . . . . . . .,C : :7 ; "

FVp".: Forca'Velocity proportionality
EF2;: Energy of FP62
ETR:. Energy Transfer Ratio
EMX: Max Transferred Energy

.......... ~ ~ ~ ~ ~ ~ ~ ~ . ........ ...... ........................ ........ ..... .................... . ... ...... .. . . . .. . . ....

FMX VMAX 131M FVP EF2 ETR. EMVX
kips. f/s: kftI (%)-. fl,
42 141., ,1.9 0.89 .0339 91 0.317
41: 12.7 '56.6 1,02 0.336 W8 0.302
:43: 12.4. 56.2 0.84 0.345 .8. 0..302
:42 :13:1. 57.0 0.92 0.343 .89: 0r.3 11
43 12.1 56.2 0.92 '0.348 .85 0.1296
43 13,2 56.7 0.97. 03..347 8.7 0.13.0-4
43 11.9 56:3 1.09 b0.349 66 0.300

44 .1.5 56,A 0.89 .o0.348 :84: 0294
43" 120 56.2 0.84 :0349 841- 0.293
43 :12, 56.3 0.73 0.350 88 01..3 .09
42 12,6 56.3 1.04 0U346 88 0.307
42 1.6 56.4 0.82 .346 82 06,287
43 13.5 56A4 0.99 :0.349 90 01314
43 10,9 56.3 0.94 :0.345 82. 0.286
42 1.4 56.4 0.98 0:.344 90 0.316
41 10.8 56.3 0.6 0U.349 82 0.288
44 :14.7 56,0 0.97 :0.349 96: 0.338
41 10,1 56.8 1.30 :0! .343 78: 0.2"4
43 14.5 55.9 0.99 0.352 98 0.342:
42 11.3 56.7 0.79 - 0.347 83 0.90

42. 13.8 56.1 0.78 ::0.345 93 0.327
42 10.1: 56.3 0.63 0.341 77: 0,271
43 14.3 56.1 .0.99 :0.345 95 0.333
41 10.3 5603 0.72 0.340 79 0.276

..............4... ..................... ..........143 ............. 9 4.3_ 0. 97 0.347 9.. 6:: 0.33 5.
42 12.6 54.2 091 9 0.346 87 0.304:

Total .number of blows analyzed:: 25:

Drive .25 seconds. 554:43 PM -45:556: PM (612008), SN - 26

434/763TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

DCN: FLR-317
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4 PODIPLOT Ver. 2008.1*- Pinted. 29-Jun-2008

cn Z ~~~~Max Mt. Sjured C6,.j:fi.... . ..
0

. .0:: 20

S.

0

MATCEngineerin'g 1ndCdniiltfig, Inc, - CasehMethod Results
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M1ACiTO Engineering and Consufiing, inc.
ýase, Method Results,

STRP oOL -. Boring )4-4,; 38. 39..W S-ample
oP: SEK
AR: 1 ,49 inZ2
LE: 44.00:ftW: 1687. /s__

Osx: Max Measured Compr. Stress
TOX. Tensimon. Stres s Maximum.
FMX:. Maximurm Force:
VMX: Maximurn .Velocity.

. .PM: Blows per Minute.. . .......-
5L# :depth OSX TSX. FMX-

ft ksi ksi. kips
2 6.60 27.9 15 .95 41
3 ý000 28,2 .15.0 42
4 0.00 28M 14,.7 43
.5 0.00 28.3 :152 .42
.6 0.00 27.6 16.2 41
7 0.00 27.5 14.8: 41
8 0.00 27.1 14.1 40
9 0.00 288 14••7 43

f1o 0;0o 27.1 1.4.6: 40
1:1 0.00 27.6 12.9: 41
12 0,0.0 27,2 1349 41
13 0.00 28.4 12.6 42
14 O0.0 28.4 12 .7 42
15 0.00 27.4 43.3: 41
16 0.00 28.5 12.1 43

S17 0.00 '28.5 12,31 43
18 6060 28.8 11.6 4.3
19 0.00 27 .7 13.1 41
20 0100 28.0, 13•. 42
21, 0.00, 27.8:. 13,0. 41

:22 0,00 27.0 12.1 40
,213 0,00: 2738 12.7 41
24 0:00 27'S.: 12.7 41

.25 i0.0 26.7 12.1 40
26 0.00 26.6 121: 410
27 0.00: 28.0f 1.1: 42
28 0.010 27.1 I11.9 40
29 0.0o 28.1 12.5 42
30 0.00 28.1 ti.1 42
31 0.00 26.9 .11;.0 40
32 0.00 27A4 10.2 41
:33 0.00 26,9 11.1 40

:34 0,00: 27.1 10-0 40
3.35 0.00. :27.5:: 9.9.: 41

036 0.00 27.2: 10 7 40
37 0.00 27.4 10;3 41
38 0.00 27,0 9J7 40
39 0,00 27.6 10.3 41
40 OQ0 26W.8 10.1 40

.41 0.00. 27.5 9.4 41
42: 0.00 26,4 1013. 39
.43 000 :2. :9.8 40
44. 0..00 27.6 10.2. 41

•45: 0.00 z27o 103A 40
-46: 0.00. 27.1 9.8. 40
.47 0.00 28. 9.6 42
.48 000: 27. 9.5. 40
49 0.00 27.4. 9.2: 41
50 0.00 28.3 9.7 42
51 0.00 2:7.1 98.7 40
52 0100 28.5: .9.0: :42
53 0,00: 28.1 9.8 42
54 0.0 27.3 8.8, 41
55: 0.00 26.8 :8.9 40
56 0.00 27.1 8.2 40
57 0.00 27. &8,8 41
58: '0.00 26.9: 6.8: 40
59 0.0 27 0 7.7 40
60 0.00 277.7: 8.6 4 1
61 0.00 .27,8. 8.8 41
62 0.0 28,2 8. 42
63 0.00;: 27.1 :83 40
64 :0.00 27.3: 7.6 41

.55 : 0.00 .27.6 :8,2: 41
66 0.0 277 8.5 ..41

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

PDIPLOT Ver., 2008.1 -' Pmnted: 294Jun-2008:

Hammer ID: I07 QM•LLER BiLBREY.V CMTE75C)'.
....... . . .. I ...... ... est. da e:.1...-Jun -2008

SP:. .0.492 kft3
EM: 30,000 ksi:
JO: ;070:

FVP,ý Fnmce,"Vlodty proportionality
:EF2: Energy.of F-2
ETR:] En•erg Transfer Ratioa
EMX' Max Tranmferred Energy:

VMX BPM

14.5 56.6
123 5733
14.4 57.1
12,6 57..4
14.6 56.9
11.83: :57.2
14.5 1 56.9.
. ..1:1.8 ;57.;2
14di.. 56.9

• 14.6 57.0
11.6: 56.6

13,5! 56.8

14,0 .57.0

12.9 56.8
12.8 5T.2

13. 8. 56 .
115.5 56.9
13ý9. 56,6
12.0 ::57.0
13.2 :56.9
10.1 1 56..9.
14.6 :.56.7:
1 0o.5 56.8
14:I.1 21 57.0
11.2 56.6
13.4,: .56.9
10,7 56.9
13.21 56.8
13.4i 66.8.12.04 .!56:.7

.12.5: 56.41

12.9 57;.2
1 •2.4• 56.7.

12.0 571
1 3.2: 568
12.3 56e.8
12.8: .57.0
12.4: 56:9
14,0:. :56.9
123. .5619
13.0• 56.6
1411 1 57.3
12.6 56.8

1.8 .668BS 13.:7 66,76
.13.11 57.3
14.6 56.6

3.7 ..56,6
12.7. :,56.9.

i 14.6 ::57..1:

12.3. :57:0
14.: :57.0

:12.8 56.7
14.7 67.1

1405 56.9

41. 576

436f163

:FVPI

0.090.

0.96
0.85.
0,91,
0.62.

.0,792

0.79,0.90

0.86

0.816

10.9:0,92

0.97:
.0.95

U9.B

1.05

•0.92:

0.97:

6.74
0.88,
1.08

0.92
ý0,92
ý0,88.

0.56

0ý66:

0.98:

0.65

0.69[

0.72
0,69
0.092:
1.,02:
0.74

:0.78
S0.74:

0.82i
0o.74:

0;93
•0.81
:0.90.
:0.92
:0.88i

0.89
0.66•

:0.83
0o.93::
0.9:.2
0.91I

:EF2
ik-ft

0:d331
0. :335
0.337

.0.343
0.336,
0.341

:0,338i
:0.3:43'
0.336

0;339

:0 3 .39
0.341:

0.332

0.342

:0 132.9

0.330

0.341

0(3325

0.334:

0.337

0;.330
0.336

0.,333
0.338

0.334

0,336.
0.333

0.336.

0•326

0,;323
0;334

• o•,325:0133.

.0;330:
0.330

0.,327.

:0,333

0329
0.323

:0,332

0.334

0:331

0.330

cl:§!!•s'

0.325

0.332
0.32&

ETW

:77

92
84
93

94
81
95
84
.92
80
92
81
90
88
.84.
89

.87

.87
:84
90
83
92.
83
85
77

.79

S92
811

.88
89
83

:85

6783
:85
84
87
903
86
8B5

95
87
91

:87
90
90
87
932
88
88806
93~
:83

94
:83
93
.801
:93
79

:EMX

0.268
0.3243:
.0.2935
0.:3235

0.327
0.283

:0:-3.12.

0.334.

0,2930.0321.

0.280

0.3123

0,285,
i0.31'4

:0.308

0.294
0.312

:0.304

0.,3.04

0.295

0.314
0;31 6

0.290
0,321.

0.296:0.270
0.326
0.276
0.321

S0.2851
:0.307.

0.298:

0.298

S0.291:.
0.300
S0.297.

0.3189

0.304

0:.0304:

0.308:
0 ...300:

:0.308:
0.298i

0.290;
:0.327!
•0.280!
0.i326:
0 27"6

DCN: FLR-317



MACfEC Eniern~p.CnutnInc,
Case Meth1d.Res•lts,

OP: SEK ......
BL# deeth CSX TSX(:

67
68
69
70
*71
72
73

74
75

,ft~
000

0.00

o~oo"
0.00

0.00:

Average.

28.4

2a.1
2814
28.1

27.4,
28.5:
27.5:

... 26:

ksi
8.3:7,9

.7.9

-7.9

7.2
.6.9
6&5

10.7

FMX:
kips
43'
42:
42.
.40
42.
42
41
42

-41-
141:

VMX:

14,9:

1412
1035

101=I

:I 0:1•~14:H

12;9

RS-5130404

Page 2 of 21
PDIPLOT Vet. 2008.1- Pipinted :29-Jun•0,08

Hammer :ID: 07 :(MILLER B ILBREY: CME75Oj----..- ---,- -- -: --- -:I : -- ---- -- .. .. .. .:; : : . : ; :. • !. -... ..
5PM FVP EF2 ETR EMX.... l:: k-f:t (%);• k4Z•
56,9 0:94 0:1.335 96 0.335
87.1. 0.87 0,330 .1 80 0 .281
56.7 0.95 0,333 .92 0.323

:57 ..0.77. 0330 79 0278
5676 087 0:337 91 0.319
57.• 0.85 0.o34 79 0.27755.9 .0.82 .033 0.325

.:.:57,0 0.62 0.333 78 01271
..569 0.... .. 081 . 0.334 .. 91 . 3 8
56.2 0.80 0.333 87 0.303

Total. numbe of bows afnalyzed: 74

Time Summary:
Drive I niute •17 seconds 6:094,7: PM - 6:11:04PM (6/11/2008) BN 2-75

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

437/763 DCN: FLR-317
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RS-5130404

AlEO Enineeri ng andJConsuIlting; Ino- .,Page 1 of. :
Case Method Results. P.IPLOT Ve- 2008.1 -Printed'.: 30•utn-2008•

.SP 001 SITE- Boring 4`4: 743.1 '- .74:6'..8Sample Himmrn eID:.07 (MILLER-CME 7 5 0)
OP: " . ....... .... Test.......... - date: .12-Jun-2008

AR; 1.49ý in2 SP. 0.492 kdt3
LE: 79.00 ft EM:.30000.0 ksiý:W Si:16,807.9 f/s . . . . . . .. .. .. ... .... .. . . JO: 0.. -070 ":C s X !:... . .. . .. . . . . . . .. ...... ..... . .. ..... .. .... .. ......................................................................... ........... .......... .... ...................." ....""....... ..... .....5• :'' = : '''
C!:SX Max, Measured C ompr.: Stress 2PM. Blows per Minute:
TsX:i Tension Stress Maximum EF2:. Energy of FA 2 :
FMX:. Maximum Force. ETR: Energy Transfer Ratio
VMX:: Maximum Velocity EMX: Max, Transferred Energy

BL# depth CSX TSX FMX VMX. FVP BPM EF2 ETR EMX
ft kal ksi :kips: Us :0 k-ft (%) k-ft

..2 0100 28,9 12.8 43 133 0.99 1.9 0362 90 0313
'3 0.00 28.1 12.8 42 12.9 -1.02 57.7 .0.353 , 88 .0.308
4 0.00. 28,6 12.2 433 12.9: 1.07 56.9 :.358 88 0.309
5 0.00 27.3 12.9 41 i28 0:88 5646 0.349 90 0.314
8 0.00 27.1 12.9 40 13.7 0.86 :56.9 0.349 90 .0.317
7 .00 27,4 :12.5: 41 13.5 0,88 57; 0.35M 90 O.316
8 0.00 28.1 124 42 13!.9 0.86 56.6 03.360 92 0.321
9 0.00 27,8 13.2 41 13.5 0.95 56.9 0.352 89 0.31:1

10 0.00 28.3 12.1 42 14.4 0,97 57Z0 0.357 92 0.323
11 0,00 28.0 12.5 42 13.2 0.86 56.8 .0.356 90 0.313
12 0,00 289 12.2 43 13.8 1,03 58.8 0.358 92 0.320
13 0.00 29.1 12.3 43 14.2 0.98 56.5 0.362 93 0.325
14 0.00 28.7 12.4: 43 140 0.77 57.0 0.362 94 0.330
15 0.00 27.: 11.9 42 12.9 1.02 56.7 0.359 89 0.312
16 0.00 28.6 12.2 43 13.9 0.78 657.0 0.362 93 0.•325
1.7 0,00 28.2 11.6: 42 13A6 0.95 56.7 0.361 92 0.321
18 0.00 27.6 11.t8 41 14.1 087 56.8 0.361 93: :0.326
19 0.00 28.0 12.5 42 13.3: 0.87 :56.8 0.359 88 0.310
20 0.00 28:3 :11.4- 42 14.8 0.87 5688 0.3634 98 0.341
21 0.00 27.8 10.7 41 12.4 0.98 56.7 0.361 88' 0.308
22 0.00 293 1:1.9 44 14.8 0,97 56.7 0.359 94 0.330
23 0.00 28A. 11.0 42 14A4 0.82 56.7 0.360 94 0.330
24 0,00 28,2 1.11 42 413:8 0.93 56,8 04361 91 0.318
25 0,00 28.8 12.0 43 1313 038 568B 0.359 90 0.314
26 0.00 28.8 1:1.3 43 14.4 0,95 56A4 0.361 93 0,326
27 0.00 27.8 11.3 41 • 13.8 0.89 56.9 0.360 91 0.318
25 0100 27,8 11.9 41 14.0 0,81 55.6 0.359 91 0.318
.29 0,00 274 1t1,3 41 134. 0.91 56,6 0,354 58 0.309
30 0.00 29.0 12.4 '43 14.2 0.80 56.7 0.360 91 0.3 18
31 0,00 286 11:.4 43 14.4 0.93 56,6 0:361 92: 0.32:1
32 0.00 281 T 1;7 42 13.1 0.84 56;6 :0.359 90: 0.314
33 0D00: 28.1 11,0 42 14.3 0.91 56.7 0.357 90 0.317
34 0.00 28:1 12.2 42 13.7 0;90 56.6 0.358 88 0.307
35 0.00: 28.4 1'1.5 6 42 14.5 0.79 5684 0.362 95 0.333
36 0.001 27.7 11,3 41. 13,8 0.89 5603 0358 89e 0.312
37 0.00 28.2 10.6 42 14.8 0.87 56.8 0.365 92 0323"
38 0.00 29.3 1122 44 12.9 0.77 56,5 0,360 go0 0.314
39 0.00: 29,0 107 43 14.8 0.99 56.9 0.358 93 0.327
40 0.00! 28.7 10,3 43 14.0 1.06 58.5 0,359 91 0.318
41 0.00 29.0 11.1 43 1318 0.80 56.5 0.358 91 0.319
42 0.00 28.4 10.4 42 1413. 0.81 W66 0.361 93 0.327
43 0.00 28,8 10,3 43 13.6 0.80 56.7 :.354 86 0.311
44 0.00 28.3 10,0 42 14.6 1.04 56.3 0.357 92: .0 321
45 .000 28A.3 10.3 42 13.7 1,02 56.8 :0,357 91 i 0.3184.6? 0.00. .2:8•. 1 :105 .42 14.3 0.94 56.2 0.354 91 0.319

47 0.00 ,28. 10.4 :2 14.0o 0.80 5.9 0,35,6 89• '0311
48A 0,00 27.5 .9,9 41 139 0,83 56.7 0.351 90 0.314

49. 0.0,0 - H- -- 29.3 ..... 42 .. 14,6 0.8 .56,4: 0 355 91 .0.3204 9 :• i 0 , O 0 ] .............. ... .. ..1 0 4 ........ •.. .. 4 60 8 . ..... 5 J .: 0 35.. ... . 9 1 . . ...0. . 2.

Average 28.3 116 42 13.8 b0.90 565. 0.358 91 0.3194
To.talnumber of blows analyzed: 48

Time Summary

Drive 49 seconds 10:42":7 AM - 10:43:06AM (6/121/2008) BN 2-49

A COURPOR ATION 439/763 DCN: FLR-317Ti3flSTIR

Nuclear Energy Systems & Services Division



CDC-,

0-
Pný ýiPLOT Va~r; 2008.1

cnZ

0

CD

•Z

PNinted; 29-Jun-2008
MACEC ngineering and.Cnutn, n.-Cs Method Resuts

Test dale: 12-Jupn2005

6*

1 2

0)
°N :18-.

U

24.

..................

............

GSX(6I01

:20 30. 4
qs.....................................

..............

.... .... ... ....... .. ............. ......

.............. .............O.G

. .. .........................

.. ... -- -----

STP COL SIT -Boring: .4.4;.8.3. 84.5'.Sample

16.5 33.0 4915

: L::*l'Iý
* fEn

3f50lvra.r}s •'r.•. Ratio,

50o
D.0C 86680 0.: ;25 75

100'

. ................. .. i.........

...... ........... .......... ... ..... ...

... .... .. ... ......

o l
z
-n

X,
;15

0 ....................... ...

-...-.. -.-.. :. - ... :.. . . .. •

.!,,..i....---.--........-.-..-.-

........... .................................

.;........ .. . . ...... i:..................... i............ .............

• ' : : : " : : ..... ....... ."..:.-" ........';''!

... .. ... .. .. ... .. ... .. .. ... .. ... .. .. ZO ;

........... a . w a . I

.......... ............... ---

0.5 1 .0.087

- - ----------

0175 0126z 0o350:b.6000. 0.05 .10
:I?

.. ... - ..- : . :

. ..... .....

i$": :- .• -J<C ': • -, C - ¾.: :•,::.

;0

4,-

41



RS-5130404

MAC:TEIC Engineering and Consulting. Inc.

STP COL SITE.- Borid•gU.4-4 8X3: 84.5' Sanple
OP:.JNH. . ..... .. .
AR: 11.49 inrS2
.LE:. 89.00 ft
W S*• : -r16•807.9 f/sS......... ..... . ... ..
C$ X .:Max MeasuredCormpr Stress
TSX: Tension Stress Maximum
FMX: Maximum Force
VMX: aximum Velocity
8PM: :Blows oer MinUte

Page 1 of I
i4JILOT'Var. 2008.1 - Printed. 2.9-Jurv-,2008.

Hammr~er ID: 07OT LE-M 750)
Test date: 12-Jun-2008......... ... ..... ... .. ......... T s a e , 2 J n- 0 -

3?: 0.492 k.R3*
EM: 30.000 kIsi

.......... .... .. .................................................................. 0 . ..70 . "
FVP. Force/Velocity proporitonality
EF2: Energy of FA12
ETR: Energy Transfer Ratio.
EMX: Max Transferred Ernergy

...................
BL# depth CSX

ýft ksi
,2 0.00 27.2
::3 0o0o 27,9
.4 000 26.6
5 0.00 27..4

0 0.00 28.4
7 0.00 27;5

•8 o0,00 28.5
9 0.00 28;6

-1 0.00 27.1
11 0.00: 27.3:
1-2 000: 27.4:
13 0o.0 27.8.
14 0.00 27,8
15.. 0.00 27.0.
16 0.00 28.•
17 0.60 27.3
18 0.0 27.419 0.00 27.8:

•20 0.00: 27.521z• 0.:00 28.4

22. 0.0 27.4
23 0.00: 28.ý5.
24 .00 2&5:.Average. 27,8..:

TSX.

12.5
14.11i3.9: -

15.6

.14.7

.1 2,T:

13-5

115.12.7
11815

FrX. VMX BPM
lips f/s

41 13,4 1,9
42 13,8 •577
40. 14.• 565
41 13.6 56.1
42. 14A4 56.541 14.2. 56.7
42 14.2 56.2
43ý 14.6 :56.4
4 1•1 3.9: 56A.
41 13.8 56A4
41 14.6 56.5
41: 13;9" 5&3
41 1 .0 56.5
40 1139 56.1
42 14.99 56.6
41: 14.5 55,9
41: 14.7 56.8
41 14.1 56.2
4•1• 14.8 56.3
42: 14,2 56.5
41 14.6 56,.
42: 14.6 56.3
42 114;3 56,5
4 # 14.2 54.1

FVP
5

0.98
1.00
0.908
0.94

0.95
1:.06.

0,97
0.90
0.89

0.84
1,09
1.08

1.02
0.86

1.09
0.94

0.96
1.00

0.92
1,03

0.97

EF2
.k-ft

04359
0.354
0.345
0.357
0.355
0.3 54:

0.3615
0.353
0.355
0.356
:0.354

0.355
0.359
0.353

0.354
0.355
0.359
0.0351
0.359
0.349
0.357
0.355
0.355

ETR EMX.
(%) ,k-ft
95 0.334
93 0.326
93 0U324
94 0,329
95 0.332
94 0.329
96 0.332
94 0.3"IN
94 0.329
94 .U,329
96 0. 335

95 :0.333
95 0.332
95 02334
94 0.330
94 0.30.
95 0.333
95 0.333
94 0.330
94 02330
93 0.326
96 0.335
96 0.335

95 0.331
Total number of blows analyzed: 23

Time:Sumimary
Drive 23 seconds, 11:13:905.AM •-11. i3:S2AM (611212008) EBN2 -.2-4

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

441/763 DCN: FLR-317
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i~1 207

C C

16.5 ~33;l) 495: 66.0 0

.............. ...

25

............... ...

..................

i i

:i

J

i
.. .. ... .

50. 75 100>

.............

..........................

..........

.0 0.

I .1

................... .......... .

" .. .. . ...........

5 1i£0. 1.5 ..2.:

0
z

r-
XA 0.000 00o67 0,175 01262 0 39~

t
} 03

CC ~

Pd

0'



MACTaO -Engineening arid Consulting, lnc;.
Case Method Results
STP COL LSITE ,-Borig U4-4;:92- 945'"Sample
O R JNH..............
ARý; 1.49.lrt2
LE- .99.00 ft.:

.C8X Max Measured Comprn Stress
TSX:: Tension Stress Maximum
FMX: MaAimum Force.
VMx: Maximurm Velocity

8P:Blows per Minute
:BL.#f

2
3
4..
5

7

10
*i
12

1 3

214

1617

28
19

230

21.
32

23
2:4:

25

27.
28

.30
31
32.
33:

...34.

depth:

0.00:
:0.00

0,00
c0,00:

0.00

P,00'.

0.0o0

0.00i

0.00,

.01.00

:0.00.

0.00:

:0.00

:0.00

0.00.

;0.00

-0.00:

•0.00:
....:0,00

CSX:

28.7.
28.4.
27T7
28;.9:
27.0:
27T04
127.9
27.0
28,7
26,8
2&8.
27.2
27.9
28.5
27.1
27.8
28,0

291:
:27.3,

27.4.
28; 2

27.7
.27.6;i

.27.9

28.6
28.3:

28.7i

27.9
27.92-7.9:2A

TSX
ksi

1031128

143

13.76
1239
13.1

12.2
,13.5

12A011.7
10.9

11.9

11.6

10.4
10.8
9,9

9.6

9.3

1:I,

RS-5130404

.PDIPLOT Ver. 2008.1 P 29-J66-2008

Hammner:10: 07 (MILLER-CME 750,)
-----------.------. ... .. '.. .... .... ........... . . ... T est date: 12-Jun-2008

SP.: 0.492 k/t

EM: 30,000 ksi,
... . ........ ..... .......... . .. . . .. ~l .::O: .

FVP: Force/Velocity proportonetity
EF2- Energy of FP2ý
ETR,: Energy Transfer Ratio*
EMX: Max Transferred Energy

...................... ..... ...... .. ... .. .. .. .. .. ... ... ....... P .. ... .. . .. .. .. ... # .......... • : ........... .. .... .. .. .. .... .. ...
FMA VMX PM FP E.F21: TRI flAX
kips . .1/s G k-ft: (N ) k.t,

43 13.7 1.9 1.12 0.376 95 0.33242 13.7 57.9 0,97 0.371 92 0,323

41 13.4 56.9 1.4 .0.350: 92 0.323
43 1.3.8 56,.6 1 .06 . 0U370 91 0.320
40 13.2 56.6 1.02 0.367: 92 0.320
40 13.5 56.9 ' 1.11 0.348 92 0.321
42. 13.4 56.6 0.95 5 .0.370 91. 0.320
40 13.6 56.6 1.09 0.371 93: 0.325
43 .13.9 56.8 1.05 0.370 92. 0.323

40 13.2 56;8 1,14 0.366 90 0.317
43 13.8 56.4 1.10 0,371 93 0.324
41 13,4 56.9 1.02 061 91 0.317
41 13.4 5616 1.16 0.363s 91 0.320
43. 13.8 56,7 1405 0.361 92 0.322
40. 13.4 56.6 1.12 0.356ý 90 0.313
41 13..5 56.7 1 15 0,364 92 0.323
42 13.8 56;9 1.09 0.363 93 0.325
42 13.8 56.6 1.05 0360 92: 0b,321
43 13.9 56.4 1.03 0366 93, 0. 325
41 1 3.4 56.7 1.01 0.367 92 0.323
41 .13.8 56..6 .1.1 0.346 91 0.320

:4.1 13.4 56.6 1,5 0.362 91 0.319
42 13.8 56.6 1.02 0.368 93ý 0.;3 24

:42 13.8 56:6 1. 02 0.365: 92: 0.322
4.1 138 56.3 1.10 0,360 93, 025

.41 13.7 56.6 1.13 0.371 9: 0.326
42' :14.:0 56. 7 1.06 0:363 92:: 0321
42 13. 56.4 1;.07 0.3561: 89: 0.3124
42 13.8 56.5 1.00 0.364 93 0.326-
42 13.6 , 5617 0.98 0.360 93 0.325
3 1.8 56.5.. 101 .355. 91 0.3109

42 14.0 56.6 1.07 0.363 91 0.320::
41 ,13.9 t _, .56.6 .11 0.362.....9 0:325:"

42 13.7 55.0 1.01 0.363 92: 0.322
Total number of blows analyzed: 33:

Time &Summar.y
Ouve: 34 seconids 11:50.55 AM'- 11:511:29 AM (6/12/2008) BN 2-.:34

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

443/763 DCN: FLR-317
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2MAGCTE'
"- engineering and consrtructinga d better t•o orrow

July 14,2008

Memorandum to.File,
.From: Steve.Kiser

...R .... e B....y:.. _ .ryn ...W i .. , (

Subj ect: 1Repw of SPT Energy -.Miller. CNME 5506 ATV:
Ham.mer Serial No. 353 AutomaticTHammer

STP COL Project
Matagorda County, Texas
MACTEC Projem ,No. 62234+08-4660

SJonathian Honeyc~itt. :of MACTIE .Engneeing and Con~stltin%.i {(MACTBC), performed &energ
measurements on: the drill rig at the suhjoit site per the Peferedced Work Instructions. This
ineinoranduni sutmiarires he :field testing activities and p:resents the results .of the. energy
memoasuremenmsu ....

sNT E~nergy FEield :Measni-ements.

SPT energy, measurements werelmade on June 1:7,•2008. during drilling of:BP•oig U34 I•at:the
referenced 0ae.itesting was pebrn d .Vby Jonathan Honcycuttfrom approximatly 2:21 PM

to. 3f14 PIM. on Jurum 17f7 utnder sunry. skies and.a temperature of 90: derees Fahrenheit.. The boring
was,drilled with .ersonnel aihd ecurprune from.Miller.Drilliig. The driing equipmlient.C tonisisted
of a. CIv.. 550 model AM drili r x. wi. an SPT autonmid :. hamtmer.. The driliiitog Ot .cnsisted
of.`; Y-JV•s.aed drill.Iig, rods and a 2 tool g split tube sampler. Mud rotarv: drilling techniques
werused 'o adva ni the borings .below ith depth. at which groundwater was encountered at.the

timel of energoy tesring.. Theý drill r:iig operator duing sampiling was,. Mr. Rick: White. Energy
measurements: w erudcorded during samplng at the depth int•sval s:Shown in: Table L.

The : ene:r measurements wer perfonnedwitha Pile Driving An.talyzer (PDA) .,model PAX
:(Serial No 36221.), and calibrated accelerometers: (Serial Nos. 11990 andL.C983 and zstragin gaes
•(Serial os. NW #146/`1 ond NW#146/2). A sltel drill rod•i:^21 fetlong. and instrumented ith

dedicat..ed s Ian.g ats, was inserted..iat the top, o th drill rod:trg. immediately hewo the SPT
hmanner'. 'The.insertled rd :was instmentec vit two piezoresistixe accelerometers that
were bolticdl to the outside of thie ,od. : 1J - aistrumented rd: insert had a cross-sectional area of
approximately 1 :49 :square inch and an .outsise iameter ti apioxu•maiv y 6> mnhes at.the
2PEP loition.. T drill rodsincl uded f in:thdri 1 rod: string w ere, huolkow: rods :in 5to 1 01.opot long
secmions. wuith a.: n0utside and inside: :diamter (ofi 2approiat 65 and, 2"5 'i~nches,
resptiVelY.. The .recommenmd..ed: o at.o..rt.0• tHI ehammer is ot: knotwn. Due to.:tii .cled

tanminner.*system;*the hammer.Iubricatidn: condition: and anvil di.mensitnsý.could:nofI be.observedl

Calibration Records

The eaibtratitirecords: for all the aboye are filed:in DCN IFLR-079.

.14 Page,0Tdtal
MACTEC Enginern nd Consultng, 1nc. _______

TOSI3 AtOROATIONce 1008o.Chukre NC 23208, o8 m 444 3 FO6& ..•r • §4.5713623 DCN: FL'4.actec.com
Nuclear Energy Systems & Services Division



RS-5130404

SPTJEhergr M&aiibtentV9STP COL Project Jui::14, 2008.
AUCTEC Pr voj t o 62,34418+4660. Page 2.

Calculatio.ns for Efl'

Theewornk was:daoneingeneral accordance with ASTM D4633-05. The straiand acceleration.
signals were:converted to force:.and.velocity by the: P.A, and.the data: was interpreted by the:
PDA: acc&rding t6 the:Case:Method equation. The maximum ..energy .transmitted to the drill rod;
string :(as.measutr6eýd t tilc.1aion.i fi thie st•'ni gages• and, accelrometers):was calctilated by the
PDA using the EFV method equation, :as shown below::

EFV '~J(n V) *.d~t

Where: EFV= Transferred energy (EFVequation), orEnergy of FV
:F(t).= Calculated forceda. timeti

V~t)Calclatd veocit attime t:

ThenP1W method of energy cailculiationis recommiended in.ASTM Standard.1D4633-05. TheEFFV
quaion i ne•g•rtad over the complete. •'aY etvkr, mea4sresi.tiihtal energy content oft the ! ev,!et Al

using both.force. and: velocity measurements.:Tie EFV values associated:.with each blow a alyzed
are tabulated in the attached PDIPLOT tables and are alsq .sown graphically in.the PDIPLOT
cha!rts .

CalculatiOns.for ETR:

The ratio of the e t e ( t t t i p e o th SPT
qsystemV ('14P.lb:weght"Wiih die speified 30 inch fal4l)is:the ETR. The ETR values (as pecenit of

the theoretical value) are shown inJ table I1

Comparison of0 ETR to Typical Energy Transfer Ratio. Range

Based on- a research report published.by. the Florida Department of Transportation (FDOT)
(Report WPI No. 051(0859: 1999), the averge ETR mea-sured for-automatic.hammet"is 79.6%.
The standard deviation was 7.9%., therefore, the.:rangeof ETRs within one :standard deviation:of
the average was. reponed to d:"be 711.7% to 87.5%. This ra.gne of. FTRs was also consistent With:
other research :that was ::cited inthat .D ;r-*searcl: 'paper; however, .... i.and.. : inimum.
ETR values. of uip to 98% and 56%, respec:tively, were reported inwthe literature. The ETR :.val.ues
shown :in Table: .i are ge.n.erally:within the: range:.of typical values .for automatic.hanuners as
:reported. i• the litcrature.

Discussion.

Based: on the field, testing results, observations from• th& SPT energy measuI rehiehts are
Ssunnarimzed below:

f The:data obtained by zthe. PDA are,.:consistent between iindividualh:.:bammer :blows
'and between the samiple: de'pths: tested. In general., the first and last one; (and:
sometimnes two) liamrm e. cr blow records recorded: by ýthe PDA producedw poor quality
data (hichis relatively :conmmon) and,. as such, the record(s) was(were) not used in
tlhe:data reduction.

TOSHIBA CORPORATION 445/763 DON: FLR-317
Nuclear Energy Systems & Services Division



RS-5130404

-i.uT Enwg,.Miasuremets. -ST! COL -Project
AVJACTCE C' -reqict eci.)Va 6234 Q:0&4660 P~age. 3..

* The avera-e energy itransferrted from .tie h!ainuer to:. t1e hil.i rodas:: for ekch:
ffidividtual 4&prh:.:interval using the EFV:r:method ranged from 295 foot-pounds to
3.1). footpouInds. lThese average energy transfers correspond to. energy transfer
ratios (LI R) of 84% to 89% of the theoreticýlc nergy (350 foot-pounds) of :the SPT
hammer,

* The a-verage at; each depth ifiterval was calculated as, the transferred energy for each
analyzed blow of the depth iwervais divided by the total:number.of hanmm-er blows
analyzed. The overall average energy transfer Ofethe SPT syslemf(for all.the depth
..fintie.als tested). was 304.4 foot-p0unds, with an.average£.ETR of 87-%-

Attachments:: Page 4 Table :...Summai ,of SPFI.Energ.Measuremients-:-I Page
P age ý5 Work instriction - DCN FLR-085 -A P Page

Page ý6 Record:of SPT.Eneruv Measurement 1: Page::
aP.ages 7:- 14 PDIPLO'I'- Output 8 Pages

TOSHIBA CORPORATION "446/763
Nuclear Energy Systems & Services Division

DCN: FLR-317
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TABLEIIU R OF SPT ENERGY ME ASUREMENT. TS ASIM ýD4633-05)

South Texas Proj ct.(STP) COL Site - U nit •3 zanid 4

Wadsworth.1Texas
MACTIEC Projecl No.: 6234-08-4660.

.,- = •+. + ++ z , • ::== +i •+ -• w -,t '-•g::• -'

'C3: • " '0-:2. :9 ) 1-0. 4233866:

-Z Cýp

x) m

a- >

.. .. .. .. "O . . . . . .... 9 8436% o

:9 1-1 3-7,4 8 *6

.. .. -. • i 26 0 -27-5 303.
________ J ~ Rlick White U3WI1 6/17/2008 NWI 1k 260 275 91-7 { 421 0 6f

,____ ____ __ __ 360- 375 3 - 7-16: ,27 :307 87:7

Averae:.for Rig: 304.4 87.0%

"Measured: Energy is Ieergy hasd..bii the El \ Im thOd.:outhnled il ASTMM D4633-05, for each blow recorded by the PDA,:In some cases, the inifid~flnai

fle t two blows produced poor qualily data, and were not. used toecalculate.the;Average Measurcd Energy.
EFV [MX .' 1000 lbs/Up, where EMX tequals fee. maoinum t.aferred elg measuedby.the:PDA (see atacied. PDA data).

'Energy Transfer Ratio is the MeasuredEnergy divided by the :theoreti cal SPY nergy of350 foit-pounds (140 pun haimmer falliing2-.5 feet)

The average FUR, val ues-mayd ifibr.slightly anid.insign!i.ficantly -from those in t.e PDIPLOT.tables due to round0off.:

C
n
z
r- Prepared -By' Date : IAkaA Byle z/a

6~
-.4 1'



Work Instruction No. 18
STP Uits. 3 & 4 COL Project.

MACTEC Engineering and Conulting,. pTn.• ' ~A~CfE r jc t 62e 34-08-4660 .. i.:. :

RS-5130404

Ustue OTo: Steve Kisr Jo Hoect ___Rv No.t

Ishsued By: Robert E. S.1mith Date June 5.200

Valid. iFrom: June!5 2008 To:. June15,2009

Task Description: Perfrm SPT Energy. Measurements:of drill rigs

Applicable Technical.Procedures or Plans, or othe .r referene':

Work Plan (cun'ent revision) A-STM D4633-.05.

Specific Instructions note atchments where necessary):Perform energy measurmentsfor each:drill
rig:on site-collecting split-spoon samples mi accordance with:ASTM D-4633-05, Consult with Site:
Coor&nator as::satsedule:for:rigs that may be plan!edfor use that Iare not yet present. Ha•mer weights
.haveýbeenchecked by site personnel,. and records willbe available on site. MAl rigs: areusing automatic.
hammer sVstems'. Be sure.to check• each drill rig usirig al hammer/rod combinations that it will be using.
Depths for measurements should be coordinatedwith the Site Coordi•itor, but should begin:at a minbimu:
depth of !0 feet. Collectdat least threeenergy measurements p•.ediig.

Submit copies of calibration records:for equipmentto Quality Assurance for re~view, priorto .beginning=
workon-site..

.Special; Instructions: (note ~attachments where necessary): (C~onirfm with :Site !Supervi•sor that. approval of
•equi ment-calibration re6ords has been Mreceied pior tobeginning fieldtesting. If unexpected clonditions

are encountered that affect measurements, notify Shaun.Lehmhan:and RobSmith immediately.

SRenort Format: SIX.dard report iM accordance with ASTM D 4633-05, requirements.

Specific Quality Assaran'e Procedures Applicable: QAP 20-1; iQAP:25-:1;QAP:. :for: ReportingI
Nuiclear-Related:Defects, or.Noncomaplianc .es, p er: Federal Regulation lOCR2 1and Section 206 ofthe
En trgy Reorg•an~izati m Act o f I974. - Curent revisions apply.

Hold Poit• Or Witnesgs Poinits .None.

Records: All]:records gererated shall. be considered QA Records.

Reviewed : a ..dApproved.b. (NoTe on ia required for D ane)

Project Manager: _ _ _ _ _ _ _ _ _ _ _ ae
.. . . ... ..e :

Project Principal Engineer: . 11ý' 1.2
Date:

Site. Manager/Coordinator:

Pages: IDN; FLR-085

Attachments:

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

448/763 DCN: FLR-317



,MACTEC
280.1 YORKMONT ROAD,ZSUITE 100 ::0 CHA.RLOT TE, NC 28208:

Telephone: (704)35.7-8001FUacsimNile: (704):357-8838

RECORD.OF SPT ENERGY MEASUREMENT

RS-5130494

:GENERAL INFORMATION _DRILL RIG DATA

PROJECT: South Txas: Projecqt COL Skt AE ________________

LOCAtoN:. . M•t.orda Cunw. Texas MODEL:

PROJECTNO.a: ...408460 SERIAL Na: . r .

DATE: 17 ow HAMMERlYP- I-
'• *• '• . . .. .. . . . .. ; -, , -.•, . . .. ... . ."• :..•7 .. - . , . " . ... .: ... . .... .... . .. . . . - . - . . .

W-EA'THERý: t...' 4n .t Y S ROE C3N~ONM iý:.

INS PECTOR: ~ gRD SIME:

DRILLING COMPANY: No, or 5NEAVES" V

BORING:DATA

. ~ ~ ...... --. --: -._ ---. ----- . ......

.• .. .. .. ... . ......... . . i . • l .. . . . . . . . .: : :
HORAMMEN UMER:A M WA4.. . . .._,. .. .DCEPTH DRIALED *L: Vie 00_________.__.__....__

ISTRAN BER,: .. .... . .. . . .......

SAMPLE,

DEPTH

I feet)

SPT

N-VALUEfbpf"

REMARK'

.~' .......... . _ _ I _ _ _

31 3 7-

r--------- -------------- -

6------- --- -------- I

T ------------ ------

__ _ _ _ _ __ _ _ __ _ _ _ -'ý a v ,- 5.__ A__ _4 _ _ _

N- __ -. 14=63 hi -i Q_2 a_ z

TOSHIBA CORPORATIO

Nuclear Energy Systems& £ "J.. ........... t v gwA (4 ) "t I.. L ...



CD

2>
CD

0J IPLOT Vert 20081:- Pinted: 29-Jun.2008

S0Mav :Meast red;.Caaw:cnZ>

.0 10.: 20,•• 0...!................ :.....: - .; .................................. ............. :.

0

MAýTEC Enginepering aind.Consultingj nc. - Case Method Resuts
,Test date: 1.7-Jun'2008

3I Srts:w

30 40. . L 0.0

3fF• COL, SIT[E -: Borin~g 13-11; :21' - 22.5' Sample•

....... •. M
. .. ..... .. .....

66.0 0

6

.04; Z::ý

..... .....

2 neprgy.T7ralnshor R

:25 50.

_,...... ... .... . :. ................ .... . . . .. . . ..

4t2 : **. '"-. "*........ ...........:.:..:.

B

N
U

6
a

3 .

30

.................. . ....... ........ ....... ..............

--------------------------------

75 :100

................. .

........... ... ;.Ji-- ..., .,•i; ........ : : :........

0 .1

0%2 0352

Li

0

z

7-

10!

:.20
I--5 2-0

0:5

o"0 , . -........... .... . .1C .5. .
:0.000: 008oe7 0.175s.i5 .0.0
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RS-5130404

MACTEC Engineering and Consulting, Inc, Page .1 of0.1

Case Method Results PDIPLOT Vet. 2008.1 -Printd:29-JUn-2C08

STP COL SITE - Boring U3-1: 21: 225.', Simple Hammer 10:1353 (MILLER:- OME 5501i
OF: JNH Test dateý:V1-Ju:nw.2005ýO P : ~~ ~ ....... JN . .. .'. . . . .. . . . ... ..... ....-.. .T••t.d t ;: r ..J •_0.....

AR: .1.49 inSF: 0,492 k/itil
LE:: 27.00 ft EM:130,00 ksil

f/s . . . . ..... ..... ........ ....... ............ JC: 0 0.
C.SX: Max Measured:Compr. Sltrss .FVF: orce el6ocity prportionality.
TSX: Tension Stress Maximum EF2 : Energy of FA,9.
FMX: Maximum F orc ETR.: Energy Transfer Ratio.:
VMX: Maximum Velocity EMX: Max Transferred•Energy
8PM: Blows0.p •r Minute. ...... ........ ----

:BL-4 depth CSX, T.SX FMX VMX. 8PM FVP EF21 ETIR EMX,
It Ie ksi W kips fl/s: /4-t % keft:

20 0.00 222 115: 33 12. 19 0.97 I0.252 68: 01237f
3 0. 00 :24.6 13.11 37 14,6.. 47 .92 V 0.307 85 0.297
4 0.00 24.3 130 386 14.5 655.3 .0.92 0307 85 0.297
:5 0.6• i24.9 1219 37 14.7 553 0.92, 03306 B6 0.•300
8 0.00 24,6 12:5. 37:. 14.0 055;3 .92 0.304 • 84, 01293!

7 , 0.0 o 25.2 .I1 2 .6 38 14.6: 55. 0.3 .309: 87 0.304,
.8 0.00 24.9 12.9. 37 146: 5:5. 0.92 0.309 86 0.301
•9 0.00 24.7 130: 37 .14.1 ý55.2 0.92. 0.308: 85 0.297
10 0U00 25.1 • 13.1 37 .14.3, :55.4 0.96. 0.308. .85 .0.298
11 0.00 24.8 13.1 37 114.5 55.5 0.93 0.Q304 :385 0C2983

0.02 00 24.7 .13.3 37 14.1 -55A4 0.91 .0,308 :85 0.2•98
13 0.00 24.9 13.o0 37. 1 44 .55.4 05 0305 85 0.298
14 0.00 25,4 13.1 38: 4.7 55.3 0.93 0.308 86 0.302

:15 0.00 24.8 12.2 37: 14.3:: 55.6 0.96: 0,305 ..86 0.301:
1 6 (0.00 24.6 :120.0 37 :14.3:: 553 0.91 0.305 84, 0.29.4
17 0,00,! 24.8 11.6: 37 14.2 :55.-1 1097. 0308 87 00.303
18 0.00 25.0 11-.6 37 114.7 55.2 0.91 0.310 87 0303:
19 0.00 25.0: 10,94 37 14.: 55;5 0.95 0.306 85 0.297

.20 0.00: 245. .103 36 144 .55.5 0.91 0.305 85 0.267
:21 0.00: 25.1 .10ý8ý 37. 14.6: 55.31 .092 0.306 86 0.299
22 0.00 24.7 :10.6 37 14.4 55.2 0.93a 0298 83 :0.291
:23, 0.00 24.9. 10.1 37 14.5: 55.1 0.95 :0.303 85 0.299
,24 0.00 24.4 1.19.0 36. 142 55.3 G90. 0.298 84 0.294
25 0.00 24.6. 10.0 37 14.Z :18.4 0.088 0.301 84 0.294
26:2 0.00 251 i10'.6: 37: 14.5: :55:2 0.91 01300 84 . 293.. ........... i•;.............. ....... ....... .......!........................ i 7.... .. ., : :' " • ; .... .......... . .......7 ............ •6•. ...... • :T7 •

Average' 243 112.3. 37: 14.3 51A.4 0.3 0303 :84 0.295.Total.nu.mber of blows •,anayzed:, 25

Time Summary

Drive 28secondas•21: PM2 0

TOSHIBA CORPORATION 451/763 DCN: FLR-317
Nuclear Energy Systems & Services Division
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2P~DtPLOT V4r, 2008.1 - Prinlted;!29-Jun-1200,8

2> "• •G~~~~*SX (k-i)-.-:-....

fMaO. Measured Co'ri

CD

:• o: :.o 20
• " :,£ .............. . .. .. . •........... :, .................

M ACTEC En, gineering and Consultingi Inc.: Case Method Results
ITest dat:1-Jn2

SIP COL SITEI. -;Bng U3.I.; 26W 27.5' Sample

i r .......... ................
•:I•s:e Minute:Pr: Str"ess

..0...4::..

20

V

rn

.......................

30........

I....i ...

40. 00. 164 S 33;0:S........ ........

: i ...... . .......... ! ......................... • --. --...

,49 6.5

. I.

.. ........... ".. . .

0 25

.................... ::'• -..

Energy 'Fransfe0r.ato

:50
.. ..... ..... .. . .........
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MACTEC Engineering and Consulting. Inc.
Case Method Results

STp CCL SITE- Boring,.U-1 -.26, -27.51'Sample
OP`: .N ........ . .... ..... .. . . . .. .
AR: 149 in4 2.
LE-: E 32. 001

W S;~ ~~~~~~~~... •& O . .:i .............. . . . .........
CISX: Max Meaýsured Comnpr, Stress:
TSX: Tension Stress Maximnum.
FMX:, Maximum Force
VMX;:WM6xirnu"m 

Velocity
"PPM' RInw• net Mihute

RS-5130404

Pa-ge T: of 1
PUIPLOT Ver. 2008.1 - Printed: 29-Jun-2008

Hammner 110: 353 (MILLER n CME 55D}
Test date: 17-Jurn-2008

......... ... .......... -....... .. ... ........ ....... . ....... . . . . . .. .:..... .. ... .. .; . . ... : :

SiP: 0.412 0113
EM:30,00 ksi
JC: 0.70:

FVP,: Fdoýce/eloy..proportionality
SEF2: Enermy. of F,2
ETR: Energy Transfer Ratio
EMX: Max Transferred Energy

*BPM: * Blows per Minute
B3L# depth CSX

ft ksi
2 0.00 26.6

3 0.0 26.9
4 0.00 26.6
5 0.00 126.5

6 0.00 26.5
7 0U00 26.5
8 0.00 26.9

9 00.00 26.8
10 0,00 26.7

p11 000 26..8
12 0.00 26,3
13 0.00 26,1114 0.00 26.3
15 0,00 2617
16 o.00 26.5
17: 0,00:. 26.9
18 0.00 26A.:
19. 000 26.7
20 000: 26.7
21 0.00: 26.5'
22 0b.00 26.4
23 0.00 26.7
24 0,00 26.8
25: 0.0 28;726: 0.00o 26.4:

27. 0.00 261.6
28. 0.00 26.9291 #0.0 26.8::
30: 0.00 26,0
3.1 0.0 26.6
32 0,00 26.1i
33 .0,00 26.4.
34 0.00 26Z2
35; 0.00: 26.51
36. 0.00 26.2

37 0.00 26,4,
38 0.00ý 26.5
39q 000 26,4:
40: 0-00 26.0.
41 0.00. 26.21
42 0.00 2.
43.. 0.0,0 267

Av•a0ge 26,5.

:::. ,:: •.:. ..: : • _ .; • .. .. . ...... .... ... . .. . . . . . . .. .. . . . .. ... .. ....,....,........,............ .... ... .... ... .... ... .... ... .... ... .... ...... ... .... ... .... ...

TSX FMX. VMX BPM FVP EF2. ETR. E.. X
ksi kips f/s *kft (%) k-ft.

13.0 40 14:4 3.5 :1.06 0.324 65 0.298
13.9 40 14.6 56.7, 0,99 0.319 85 0.299
12.9 40 14,4: 6.6 1.00 0.321 84 0.293-
13.8 40 14,3 56.3 0.91 0,319 86 0,30"1
13.4 40. :14.1: 56.5 0;91; 0.321 85 0.297
13. 2 40 14.3 66.9 0.92 0.320 865 0.299• 12.8 40 .14.9 56.5 0.94 0.19 87 0306
12,9 40 14.6 56.4 0.91 0.323 86 0,301
,12,9 40 14.9 56.6 0.94 0.320 87 0.306
12.4 40 14.6 56,6 0.96 0.321 65 0;299
30.2 39 14.3 .56,8 1;00 0.320 86 0.299
42;6 39 14.1 18.9 .1.04 0.318 86 0.301
12.6 39, 14.4 '56,2 0.88 0.322 88 0.307
12.3 40:, 14.7 :56.8 0,93 0.317 86 0.299
12.7 39 14.4 56.6 0.91 0.318 85 0.298
11.8 40 14,8 5i65 0,98 0.321 89 0.311
1.23 39: 14.6 56.6 0.91 0.318 86 0.302
11ý5 40 14.7 56.8 0.92 0:.319 86 0.301

:11.8 40 14.9 56.3 0.90 0.321 88 0.308
11.8 40 14.5 56.4 0.95 0.316 86 0.301
1.19a 39 1413 56.6 0.90 0321 86 0.299
118. 40. 14.7- 56.7 0.93 0.319 88 0.30812..0 .40, 14 6 8 56 .6 0,95 0,31,8 ..88 0.308
11.8 40 ..14.6 56.3 ..0;93 :0.319 86: 0.302
12.0 39 '14.6 56.2 0.97 :0.315 88 0.308
12.2 4 0 '14,6 56.6 1.ý00 :0.320 8 B 0.309
11.81 40. .173 56'3 0.9.7 0.32:1 87: 0.305
11.2 4a 14.9 56.3 0.91 032 :89:: 0.313
11.8 39 14.2 5666 1.02 0.316 88. 0.306
11.6 4 0 14.6 56-1 0.92 0.321 87 0.304
11.1 39 14.0 56.3 0.90 0.319 87 0.304
11.8 :39 1. 47 . 0.91 0.317 87 0.305

.11.2 39 14A 5.6.0 1.00 0.31.6 86 0.302
11.3 .40 14.4 5,6.5 0.95 0.343 85: 0.296
11.1 .39 14.3 56,2 1.00 0.,315 866 0.300
11.I5 39 14.7 55.9 0.90 0.320 87 0.,305
1 1 a. 40 14.8 56.3 0.04 0.317 68 0.309
11.3. 39 '14.8 56.6 0.92 .0.316 688 0.307
11.3 39 14.1 56.1 1.02 0.315: 66: 0.302
11.1 39 142.2 56.3 .1.00 0.314 86: 0.300
11.3 '39 14.1 566.1 1.03 0.314 87 0.305
11.4 40 14.5 .56.2 0.95 0.316W 6 . .00

,125 40 1445 M54.3 0.95 0,319 87 0.303
Total number :of .biwbs analyzoed: :42.

2:33145PM -:2:34:31: PM (6/17/2008): BN 2-43
DTime :Sum sma er
:Drive :46 seconds:

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

453/763 DCN: FLR-317
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MACTEC Engireeringyad .Consultin4,Anc,
Case M•ethod Results

STFPCOL SITE B:1oring:31:.31.'- 32.5 SamPle
OP: JNH:
AR: 1.449 mA 2
LE:: .!37.O00ft

WS: 16,807.9 f/s
C~SX: Max .Measured ComrW. Stress:
TSX: Tension Stress Maximum

IMX: Maximum, Frce
VMX: Maximum Velocity,

SlPMa:Sows per Minute.
. . ._... ... ....... .... ........ -..... ...... ... .... -...,......... ...:.:......:......:....,.•........

BL# depth CSX TSX
ft ksi kal

:2 0,00 263 15.8
-3 0.00 24.6 14.7
4 0.00 25.2 :13.9
5 0,00 24.8 :13.51
6 0.00 2417 13.3
7 ,000 24.8: 12,7
8 0.00 247 12J.
9 000 24.6: 2.6

10 0.00 24.7 1237
Ii1 0.00: 24.5: .12.6:
12 0.00 24:2,; 12,8:
13 0.0 241 2.
14 0.00. 24.; 13.5
15 1 0.00 24.6: 12.4
16 0.00 25.4 12.3:
17 0.00 25.0.. :12.7
18 0.00. 26.2. 12.3
19 0 25.-4 1.2

120 .0.00 2418 12,1:
:,21 0,00 25.1 11.8S22 .0:.00: 25.13: 11.9:

23: 0.00 25,4 11..4,
.24 0.00 25.2 11.6
25: .0.00 24.7 01,. 12,
26 0.0• 25.1: 1.1.6
2,7 .0,00. 24.0 11.8
28 A0.0 24.4 11.
29 .0.00. 24.6 10.8
30 :0.00 :24.5 1,1,5
31 0.00 .24.3 11.5
32 610.0 ý24.1 11.6
33 0,00. 2 41. :1.9
34 0X.0 24.2 10.8
35 00o 236 1110
36 0.00 241 .11.3
37 0.00 23.8 11.1
38, 00 23.9 11:.2
39. 0.00 24. 1 1. 1.17
4.:0 (01.00 24,1 11.4
41 0.00 ý23;5 -11.3.. ........ . ............. 1 .Average ý 24. 5 I2;

FMX£
kips.

38
37
38.
37
37
37
37
37
37
337:
36
37
36
37

38

36,.37:

38
38,37,

36
:38

37
3736

:36
36

.35
36

36
36
36

... 35

.36
35

.37

RS-5130404

page: 1 off .
PDIPLOT Ver. 2008;: - Printed: 29-Jun-2008

Hamme6ir ID: 353 (MILLER - OMAE ý5501
Testdate:. I 7-:Jur,-008

SP. 0.492 WUft3
Et: 30,000 ksl
JC: 0.70

FVP. Force;elocity proporlhrna.ity
SF2: Energy of F.12
ETR Energy Trarsfer Ratid
:EMX: Max Transferred Energy:

VMX BPM FVP . EF2 ETR EMX
1(S 0 -I k-ft (314 k-ft

16. 1.9 0.99 0.315 90 0.315
15 5 57.0 :0.96 0.308 88 0.309
14.5 5600. 0.88 0.306 88 0.307
14.9 56.4. 0.91 .0.305 89 0.310
14,9. 560 0.85 0.303 90 0,315
15.1 562 8 0.86 0.303 90 0.313
14:7 56.4 0.84. 0,301 88 0.309
14.7 55.9 0.83 0.301 90 0.316
14.9 563 0.85 0.300 88 0.309
14.5 56.3 0.85 0.299 88 0.307
14.6 5685 0.93 0.299 88 0.309
14.8 .56.2 092 0.304 89 0.310
14.8 55.9 0.92 0.300 89 0.310
14.9 56.5 0.89 0.299 89 0.311
1.8,& 55.9 0.90 0.306 87 0.305
15.1 56.6 0.88 0,303 88 :0.30815.1 56.2 0 89 .0303 89 0.312

14;9 56.3 0.83 0.303 89 0.312
14.3 56.3 0.85 :0.304 88 0309
14.7 56.2 0.84ý 0.302 90: 0.315
15.2 56.3 0.85 0.302 90 0.313
14.8 8 5.9 0.85 0.306 90 0.316
14,6 56.6 0.86 0.299 88 0.309
14.6 56.0 0.93 0304 89 0.310
14.7 5661 0.84 0.301 P0 0.314
14.7 56.5 0.89 0.296 85 0.299
15.1 55,5 0.83 0.U 2 88 0:309
:15,: 56.5 0.86 0.299 88 0.307
.14.7 56.1 0481 0.298 89 0.313
15.3 1867 0.82 .0,293 88: 0.307
15.0 55.7 0.86 :0,293 88 0.307
15.0 56.8 0.81 :0.2B9 88 0,308
15.3 55.7 084 :0294 89: 0.3 -1i

15.3 56;.1 0.87 0.294 90. 0.314:
,14.6 56.0 080 :0.297 87 0,305
15.1 56.0 0.88 0.295 90: 0314
15.1 56.0 0.78 0.293 89 0.31'1
15.2 56,A 0.79 0:296 '89 0,313
15,5 55,9 0.82 0.297 89 0.313
1503 56.115•.0.... 5.3•9 0:86 0.294 89

.o8 0.300. 89.
0.313
0&310

Total number of blows analyzed: 40;

Time ýSummary
Drive 44 secondsý 2:55:51 PM -42:56:35 PM (6/17/2008) BN 2-. 41.

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

455/763 DCN: FLR-317
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Test date: 17.Jun-2008
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Blows per:Minute
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MACTEC.Engineering and Consulting,.Inc. page I of Vý
Case Method Resuts "PDIPLOT Ver. 20081 -!-.rinted. 29-Junl2008

STP COL SITE -Boing U31;. 36'- 37.5' Sample H-amm,•r 0D •353 (MILLER:- OME, 5560)
OP,.I.NH ... . ..date: .17-Jun- .

AR:. 1,4.in~2• .SF: 0.492k/,fS3:
LE: 42,00 ft EM: 30,000 ksi

... ... ... .1 - s - - - J- 0... .......... ... ... .....
CSX: :Max easured, corp. Stress: " " FVP:. Forc6e/Nelocity: poporuona'it>
TSX: Tensiln Stress Maximum. EF2:q Energy of.2.

FMX::iaximurmForce ET': Enfergy Transfer Ratio
VMX: Maximum.Veib•ct EMX : Maxk TranSferWOred Energy,•
RPM;A:ý Blo6ws peir Miniute ...... . ..

BL# depth CSX TSX FMX VMX . BPM FVP: EF2 ET" ... EMX

ft ksi .'k kips ,s k-ft k)fr
2 .000 241 17.7: 356 14.2 9 1.00. 0.305 87 0.303
3 000 .24.6 18.61. 37 154. 56.3 O,94 0.317 89 . 0310
4 0.00 :25.3 192 38 15z2 56,6 1.00b 01319 88 0.307
.5 A000 24.6 18.1 37 14.4 56.5 0.98 0.317 90 0:316
6 0.00 24.8 1.7.7 37 14.2 56.7 . 1.021 0.320: 91 0.318
.7 0.00 24,8 17". 37 14.1 56.5 0.97 0.317 89 0;312
8 0.00 :24.8 :15.7: 37 14.0 57.1 0.96 0.315, .89. 0.313

•9 0.00 25.3 15.2 38 14.1 56.7 0,95 0.316 90. 0.315
10 0.00 25.1 14 ,9. 37 14.0 56-6 0.95 0.313 90 0317'
11 0.006 24.9 :15.3. 37 13.9 56.7 1.00': 0,321 90 0.315
12 0.00 26..,4 .15.0 38 14.0 56.6 0.95 :0316 88 0.3:09
13 0,00 25.2 13.6 37 14.0 56.5 0.98 0.313 88 0.307
14 0.00 25.6 14.0 38 14.2 55.4 0.93 06.315 90 0.315
15 0.00 25.2 12.2 38 14,1 56.8 0.97 0.308 89 0.313
16 0,00 25,0 1.21 37 1 3.9 56.6 1.00 0.311 88 0.309
.17 .0.00: 25,5: 11 4 38 14•1 57.0 0.96 0.304 88 0.306
SS 0.,00: 25.7 11.i 38 14.0 56.6 0.94 0.307 87 0.306
19 000 25.5 10.2 38 14.3 566 0.96 0:302 89 0.312
20 0.00 25.4 '100 38: 140 56.7 0.93 0.290 86 0. 300
21 06.00 25.5 101.6 38 14,.1 56.3 0.94 0,295 86 0.302
22 0.00; 25.1 9.9 37: 139 56.1 1.00 0.295 85 0,299
.23 0.:00 24,6:: 10.o0, 37 13.9 56.8 0,99 0,293 85 0.298
24 0.00: 25.4 10. 38: 14.3 56.3 0.96 0.299 87 0.303

:.25: 0.00 26.0. 100 39 14.6 5.7 0.89 0.306 87 0.303
26.: 0.006 25.71 83 38 14,3 56.4 0.97 0293 :83 01292
27i 0.0 25.8 9.6 38ý 14.4 563 0.98 0.307 86 0.299
28. .060: 25.6 a 80 38 14.3 56.3 0.91 0.300 85 0.298

Averag• 252 13.2 38 1442 15t 0,96 :0.308 88 :01307
Total.number of blows:analyzed: 27

Tirme Summary:

Drive 26 seconds: 3:131 PM- 3:14:19.PM (6;17/208) BN 2 - 28

TOSHIBA CORPORATION 457/763 DCN: FLR-317
Nuclear Energy Systems & Services Division
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1.0 INTRODUCTION

This report presents the results of a pressuremeter study, conducted from July 10 th to 16 th, 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.

2.0 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 pressure 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
In Situ Engineering

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

461/763 BEN' VLK-Pý
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Coupling to AW rod

Outer metal shield

-- Sgnal cable

Pressure hose

Outer metal shield
(section cut away)

Membrane

-Displacement sensor
(three independentsensors
at 120 degrees)

Pressure sensor

Fig. 1. Schematic details of the pressuremeter instrument.

3
In Situ Engineering
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4.0 HOLE FORMATION

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 appropriate size two tests were generally 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 Stpol 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 Stpo8 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 Stplo 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 Stpl3 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.

Table, 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.

9110

Pressure
(psi)

~e~d Oaa

Shear Modulus 47 s

Shear Modulus 25 s

C
4:i : ! i i :i i i 1:~ ~~iil2i: iiii ii: iii i

Radial: Displacement I RadiuIS(%)ý

Fig. 2. Test Stp06 in T4-3A at 99 ft
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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 either one of the tests is
influenced by disturbance, or there is a geological reason for the difference.

Pros:;! ufai•! * ;-:4

0
Radial 0,; ~omanI 1 Radua(%lR D~ufOAplaaast I Radua%

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 inma 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
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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.)

pro...w
wsi)

450

Pr~ssuro

12I:0:

Fig. 4a (clay) Fig.4b (sand)

Fig. 4. Test result Stp05 in T4-3A at 100.5 ft and Stpl5 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 STANDAkRD 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
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tension, then the displacement on the boundary of the pressuremeter, U, for a given pressure, P,
is given by:

U, = P(a) (1+ýt) / E 1)

where "E" is the Young's Modulus,, "a" the radius of the pressuremeter cavity, and "p" the
Poisson's ratio. As the shear modulus, "G", and the Young's modulus, "E", are related by the
following relationship:

E=2(G)(I+j ) 2)

Equation I reduces to:

Ua =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.

:iiiii:•

,:,:+:.iii.lil

Gro

Pwessii
(psi)

A

B
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Fig. 5. Modulus determination for Test Stpl6

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 Stpol 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 4,471
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 Stpl 0 110.5 2,266 15,859
6/14/2008 StpO9 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 Stpl 1 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 Stpl 5 104 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
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pressuremeter tests ever actually expand this far before reaching the limit 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 e (ua/a)

PL = Po+ c + (c)log e [G/c]

5)

6)

Where:
PL"is the theoretical limit pressure at infinite expansion

"c" 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 P0 is small relative to c) of the soil.

From Equation 5, a plot of pressure P against the log of ua/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
ua/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 materials.
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. .............. .. .

Fig. 6. Limit Pressure Determination for Test Stp05

Hole T4-3A

Shear strength from
Limit Pressure Limit pressure

Date file name Depth (ft) (psi) (psi)
6/13/2008 Stp02 86.5 314 54
6/13/2008 Stpol 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 Stpl 0 110.5 >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 Stpl1 91.5 289 50
6/15/2008 Stp14 96.5 226 38
6/15/2008 Stpl3 98 206 25
6/16/2008 Stp16 102.5 953 N/A
6/16/2008 Stpl 5 104 637 N/A
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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 in this 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.

PressLie
(psi)

- ~ Oa!u

- C!R~ Mece ~i, ~

- ~ Sirs SI'

~K
if

It

GIBSON'S CLAY MODEL

Shear Stre~igth 46 psi

Insitu Stms5 60 psi

Shear MduLUS 5000 psi

01I

Radial Displacrn Sr g t f RadeuslAn l (S ifa o SteatiSt0

Fig. 7. Simple Constant Shear Strength Model Analysis for Test Stp05
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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 Stp 15 is analyzed
in this manner in Fig. 8.

800

K
i

PressuwL

i' a Cu e

THE In Situ Engineetrim SAND MODEL

Water Pressure 20 psi

Friction Angle! 40 deg

Critical Fricjun Angle- 32 deg

Laterzl Stress 28 psi
Shear M-toduh 12000 psi

:0::

Radial Displa(ornient t a~s%

Fig. 8. Frictional Model for Test Stpl5
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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 Stpol 88 50 47 N/A
6/13/2008 Stp04 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 Stplo 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 StplI 91.5 50 50 N/A
6/15/2008 Stp14 96.5 32 38 N/A
6/15/2008 Stpl3 98 30 25 N/A
6/16/2008 Stp16 102.5 N/A N/A 42
6/16/2008 Stpl5 104 N/A N/A 40

Table 4 Material Properties from Model Analysis.
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11.0 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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600

450

Pressure
(psi)

300

150

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - FlourlSTPIUnit 3 & 4/Bay City/Texas 6113/2008

Hole No. T4-3A Depth 88ft File C:\DATA\ISE-762\STP01.P

___ Field Data

----- Shear Modulus

/

/
• ~ ~ ------------ Z .

Shear Modulus 3428 psi

Shear Modulus 2625 psi

/

0
00 4 8

Radial Displacement I Radius(%)
.12 16

shift 0
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400

300

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas 611312008

Hole No. T4-3A Depth 88ft File C:\DATA\ISE-762\STP01.P

. Field Data

----- Slope of Log qormal Data

-. I
Shear Strength 47.1 psi
Limit Pressure 308 psi

Pressure
(psi)

200

100

0 ___________________ I ________ -I- - -

1 2 5 -7

Log Radial Displacement I Radius(%)
10

shift 1
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400

300

Pressure
(psi)

200

100

0

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - FlourlSTPIUnit 3 & 4/1Bay City /Texas 611312008

Hole No. T4-3A Depth 88ft File C:\DATA\ISE-762\STP01.P

--_ Field Data

- Clay Model Curve

.... Undrained Stres s Strain Curve

.....-----

GIBSON'S CLAY MODEL

Shear Strength
I nsitu Stress

Shear Modulus

50 psi
65 psi

3000 psi

0 4 8 12 16

Radial Displacement I Radius(%) (Shear Strainl2)

shift 1
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600

450

Pressure
(psi)

300

150

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City /Texas 611312008

Hole No. T4-3A Depth 86.5ft File C:\DATA\ISE-762\STP02.P

--_- Field Data

-..--- Shear Modulus

------- ---- ----

Shear Modulus 3805 psi

Shear Modulus 1858 psi

7 / /., ,...

/
:7/

<'K!
I

0
0 4 8

Radial Displacement I Radius(%)
12 16

shift 0
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Pressure
I(psi)

400

300

200

100

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - FlourlSTPIUnit 3 & 4/Bay City /Texas 611312008

Hole No. T4-3A Depth 86.5ft File C:\DATA\ISE-762\STP02.P

-Field Data

. Slope of Log 14ormal Data

Shear Strength 54.7 psi
Limit Pressure 314 psi

0
I 2 5 7

Log Radial Displacement I Radius(%)

10

shift 3
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PRESSUREMETER DATA -Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - FlourlSTPIUnit 3 & 4/Bay City /Texas 611312008

Hole No. T4-3A Depth 86.5ft File C:\DATA\ISE-762\STP02.P

400 '

Field Data

- Clay Model Curve

- -- Undrained Stress Strain Curve

300

Pressure
(psi)

200 _ _ _ _._ _ _ __,

100 /

•~. .. ... ..,•

0/

/ /

- /

0 _____________ ______________ ___________________________

GIBSON'S CLAY MODEL

Shear Strength 48 psi

Insitu Stress 65 psi

Shear Modulus 3000 psi

0 4 8 12

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

16

shift 3
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PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - FlourlSTPIUnit 3 & 41Bay City /Texas 611312008

Hole No. T4-3A Depth 95ft File C:\DATAXISE-762\STP03.P

600

Field Data

-.--- Shear Modulus

450

Pressure
(psi)

300 "'

/

150 _____

/,J~~~ .... ... ... ... .......... ..

Shear Modulus 5961 psi

Shear Modulus 2625 psi

0 4 8
Radial Displacement / Radius(%)

12 16

shift 0
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400

300

Pressure
(psi)

200

100

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - Flour/STP/Unit 3 & 41Bay City/Texas 6/1312008

Hole No. T4-3A Depth 95ft File C:\DATA\ISE-762\STP03.P

- Field Data

. Slope of Log ýlormal Data

Shear Strength 52.1 psi
Limit Pressure 353 psi

0
1 2 5 7

Log Radial Displacement I Radius(%)
10

shift 6.8
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400

300

Pressure
(psi)

200

100

0

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - FlouriSTPIUnit 3 & 41Bay City /Texas 611312008

Hole No. T4-3A Depth 95ft File C:\DATA\ISE-762\STP03.P

Field Data

Clay Model Curve

. Undrained*Stre s Strain Curve

V/
/ -- - /, ,

/"

GIBSON'S CLAY MODEL

Shear Strength 52 psi

Insitu Stress 70 psi

Shear Modulus 5000 psi

0 2.5 5 7.5 10

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

shift 6.8
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600

450

Pressure
(psi)

300

150

0

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - FlourISTPIUnit 3 & 41Bay City /Texas 611312008

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

Field Data

- Shear Modulus

-------- ~ --------............ ~ ~ ~ ~ ~ ~ ~ ~ ....... .. ...... ,......?------.7 .... -------- ---

Shear Modulus 6752 psi

Shear Modulus 3915 psi

0 4 8

Radial Displacement I Radius(%)
12 16

shift 0
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400

300

Pressure
(psi)

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - Flour/STPIUnit 3 & 4/Bay City /Texas 611312008

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

-Field Data

-.--- Slope of Log qormal Data

Shear Strength 44.7 psi
Limit Pressure 344 psi

200

100

0
1 2 5 7

Log Radial Displacement I Radius(%)
10

shift 6
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400

300

Pressure
(psi)

-200

100

0

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - Flour/STP/Unit 3 & 41Bay City /Texas 6/1312008

Hole No. T4-3A Depth 93.5ft File C:\DATAXISE-762XSTP04.P

--_ Field Data

- Clay Model Cu e

---- Undrained Stre s Strain Curve

.... .... ... ..

- / '

¢" '.! / /,* /

/? ,; "i~i -7/

, >" .//

GIBSON'S CLAY MODEL

Shear Strength 48 psi

Insitu Stress 70 psi

Shear Modulus 8000 psi

0 2.5 5 7.5 10

Radial Displacement I Radius(%) (Shear Strainl2)

shift 6
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PRESSUREMETER DATA Mactec Enginering and Consulting Inc. I

600

450

Pressure
(psi)

300

150

0

South Texas Nuclear Plant - FlourlSTPIUnit 3 & 41Bay City /Texas 6/1412008

Hole No. T4-3A Depth 100.5ft File C:\DATA\ISE-762\STP05.P

Field Data

. - -- Shear Modulus

---

/

Shear Modulus 5000 psi

Shear Modulus 2266 psi

0 4 8

Radial Displacement I Radius(%)
12 16

shift 0
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PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - FlourlSTPIUnit 3 & 41Bay City /Texas 611412008

Hole No. T4-3A Depth 100.5ft File C:\DATA\ISE-762\STP05.P

400

300

Pressure
(psi)

200

100

0

Shear Strength 49.6 psi
Limit Pressure 314 psi

2 5 7

Log Radial Displacement I Radius(%)
10

shift 6

In Situ Engineering

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

489/763 BEN' FL-P



RS-5130404

400

300

Pressure
(psi)

200

100

0

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - Flour/STP/Unit 3 & 41Bay City /Texas 611412008

Hole No. T4-3A Depth 100.5ft File C:\DATA\ISE-762\STP05.P

--___ Field Data 1
- Clay Model Curve

- - Undrained Stre s Strain Curve

//

.. /

./7 /

GIBSON'S CLAY MODEL

Shear Strength 46 psi

Insitu Stress 60 psi

Shear Modulus 5000 psi

0 2.5 5 7.5 10

Radial Displacement I Radius(%) (Shear Strainl2)

shift 6

In Situ Engineering

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

490/763 B8~ ~
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I PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - Flour/STP/Unit 3 & 41Bay City /Texas 611412008

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

600

450

Pressure
(psi)

300

150

-0

- -- Field Data

.... Shear Modulus

Shear Modulus 4471 psi

Shear Modulus 2757. psi

/

0 4 8

Radial Displacement / Radius(%)
12 16

shift 0

In Situ Engineering

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

491/763 BEN': FL-
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PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - Ftour(STPfUnit 3 & 41Bay City [Texas 611412008

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

400

300

Shear Strength 68.5 psi
Limit Pressure 388 psi

Pressure
(psi)

200

100

0
2 5 7

Log Radial Displacement / Radius(%)
10

shift 3

In Situ Engineering

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

492/763 88~. F[~:~
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400

300

Pressure
(psi)

200

100

0

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - Flour/STPIUnit 3 & 41Bay City /Texas 611412008

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

Field Data

- Clay Model Curie

. Undrained Strews Strain Curve

-- 2 ---- --- •- -

"I

.r .. 7

GIBSON'S CLAY MODEL

Shear Strength 55 psi

Insitu Stress 67 psi

Shear Modulus 5000 psi

0 2.5 5 7.5 10

Radial Displacement/ Radius(%) (Shear Strainl2)

shift 3

In Situ Engineering

493/763 B8~ FL~:~
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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600

450

Pressure
(psi)

300

150

0

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - FlourISTPIUnit 3 & 41Bay City /Texas 611412008

Hole No. T4-3A Depth 112ft File C:\DATA\ISE-762\STP09.P

Field Data

- - - - - Shear Modulus

. .

:/

Shear Modulus: 18563 psi

Shear Modulus 3362 psi

0 4 8

Radial Displacement I Radius(%)
12 16

shift 0

In Situ Engineering

494/763 B&~ FLK-93TOSHIBA-CORPORATION
Nuclear Energy Systems & Services Division
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600

450

Pressure
(psi)

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - Flour/STPIUnit 3 & 4/Bay City /Texas 611412008

Hole No. T4-3A Depth 112ft File C:\DATA\ISE-762\STP09.P

. . Field Data

----- Slope of Log '4ormal Data

____ I

I ___________ ______________-_________________________

Shear Strength 164.6 psi
Limit Pressure 667 psi

300

150

0
1 2 5 7

Log Radial Displacement / Radius(%)
10

shift 4

In Situ Engineering

495/763 BEN' F[K-YýTOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - FlourJSTPtUnit 3 & 41Bay City /Texas 611412008

Hole No. T4-3A Depth 112ftft File C:\DATA\ISE-762\STP09.P

400

Field Data

____ Sand Model Cu ve

300

Pressure
(psi)

200

/

/ / /

100 7>

0

/

0 t /

THE In Situ Engineering SAND MODEL

Water Pressure 40 psi

Friction Angle 38 deg

Critical Friction Angle 32 deg

Lateral Stress 28 psi

Shear Modulus 15000 psi

0 2 4 6

Radial Displacement I Radius(%)
8

shift 5

lnSitu Engineering

496/763 BEN VL-iTOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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600

450

Pressure
(psi)

300

150

0

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South.Texas Nuclear Plant - Flour/STP/Unit 3 & 4/Bay City/Texas 6/1412008

Hole No. T4-3A Depth 110.5ft File C:\DATA\ISE-762\STP10.P

Field Data

--.-- Shear Modulus

- -

Shear Modulus 13467 psi

Shear Modulus 2266 psi

0 4 8

Radial Displacement I Radius(%)
12 16

shift 0

In Situ Engineering

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

497/763 BEN' FLR-Yý
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PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - Flour/STP/Unit 3 & 41Bay City/Texas 611412008

Hole No. T4-3A Depth 110.5ft File C:\DATA\ISE-762\STP10.P

600

450

Pressure
(psi)

300

150

0

Shear Strength 116.5 psi
Limit Pressure 551 psi

2 5 7 10

Log Radial Displacement I Radius(%)

shift 5

In Situ Engineering

498/763 B&F~ F[K-YýTOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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400

300

Pressure
(psi)

200

100

0

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - Flour/STP/Unit 3 & 41Bay City/Texas 6114/2008

Hole No. T4-3A Depth 110.5ftft File C:\DATA\ISE-7621STP10.P

Field Data

Sand Model Cu e

----- -- -

.- .. .. ......... iI

THE In Situ Engineering SAND MODEL

Water Pressure 40 psi

Friction Angle 38 deg

Critical Friction Angle 32 deg

Lateral Stress 28 psi

Shear Modulus 11000 psi

0 2 4 6

Radial Displacement I Radius(%)
8

shift 5

In Situ Engineering

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

499/763 BEN.* FLK-P
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PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - Flour/STPIUnit 3 & 41Bay City /Texas 611512008

Hole No. T3-5A Depth 91.5ft File C:\DATA\ISE-762\STP11.P

600

Field Data

....Shear Modulus

450

Pressure
(psi)

300

!/

150

.. / IV/

7

Shear Modulus 3805 psi

Shear Modulus 969 psi

0 4 8

Radial Displacement / Radius(%)
12 16

shift 0

In Situ Engineering

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

500/763 BEN* FLK-Ri
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PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - FlouriSTP/Unit 3 & 41Bay City ITexas 611512008

Hole No. T3-5A Depth 91.Sft File C:\DATA\ISE-762\STP11.P

400

3

Pressure
(psi)

. . Field Data

. Slope of Log qormal Data

300

200 ......

00.1

~00 ___ ___ __ _ ___ ___ ____ __ __ ____ ___ ___ ___

00o __________ _______________________

Shear Strength 49.6 psi
Limit Pressure 289 psi

2

0
1 2 5 7

Log Radial Displacement / Radius(%)
10

shift 1

In Situ Engineering

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

501/763 B&~ FLR-93
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400

300

Pressure
(psi)

200

100

0

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - FlourISTP!Unit 3 & 41IEay City ITexas 6f,512GO8

Hole No. T3-5A Depth 91.5ft File C:IDATA\ISE-762\STP11.P

Field Data

I Clay Model Curve

.... Undrained Stre s Strain Curve

.. ........... ............. .". ....... .. ,i ....... ..
../. /,;

/ ./i/ i ,

GIBSON'S CLAY MODEL

Shear Strength 50 psi

Insitu Stress 45 psi

Shear Modulus 3500 psi

0 4 8 12 16

Radial Displacement / Radius(%) (Shear Strainl2)

shift 1

In Situ Engineering

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

502/763 BEN' FA
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PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - FlouriSTPIUnit 3 & 4/Bay City /Texas 611512008

Hole No. T3-5A Depth 90ft File C:\DATAXISE-762\STP12.P

600

450

Pressure
(psi)

300

150

0

Shear Modulus 4471 psi

Shear Modulus 1091 psi

0 4 8 12

Radial Displacement I Radius(%)
16

shift 0

In Situ Engineering

BEN' FL-TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

503/763
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PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
.South Texas Nuclear Plant - FlourISTPIUnit 3 & 41Bay City ITexas 611512008

Hole No. T3-5A Depth 90ft File C:\DATA\ISE-762\STP12.P

400

300

Shear Strength 60 psi
Limit Pressure 323 psi

Pressure
(psi)

200

100

0
2 5 7 10

Log Radial Displacement / Radius(%)

shift 4

In Situ Engineering

504/763 BEN' FLK-Yý
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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400

300

Pressure
(psi)

200

100

0

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - FlouriSTP/Unit 3 & 41Bay City /Texas 611512008

Hole No. T3-5A Depth 90ft File C:\DATA\ISE-762\STP12.P

Field Data

- Clay Model Cure

. - - -Undrained Stre s Strain Curve

.. : ... ... . . -- -. --- " -- - -- -

. - : " --. ,- -"-;- -,-

' / /
. ...... ;/ .--.. !/ ,.,,,.

GIBSON'S, CLAY MODEL

Shear Strength 54 psi

Insitu Stress 45 psi

Shear Modulus 3500 psi

0 2.5 5 ' 7.5 10

Radial Displacement I Radius(%) (Shear Strainl2)

shift 4

In Situ Engineering

88F$ FL~:~TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

505/763
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PRESSUREMETER DATA Mactec Enginering and Consulting inc.
South Texas Nuclear Plant - FlourISTPIUnit 3 & 41Bay City /Texas 611512008

Hole No. T3-5A Depth 98ft File C:\DATA\ISE-762\STP13.P

600

450

Pressure
(psi)

300

150

0

Shear Modulus 3093 psi

Shear Modulus 648 psi

0 4 8 12

Radial Displacement I Radius(%)
16

shift 0

In Situ Engineering

506/763 B8F~t FL~:~
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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400

300

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - FlourlSTPIUnit 3 & 4/Bay City /Texas 611512008

Hole No. T3-5A Depth 98ft File C:\DATA\ISE-762\STP13.P

• Field Data

----- Slope of Log Normal Data

Shear Strength 25.2 psi
Limit Pressure 206 psi

Pressure
(psi)

200

100

0
1 2 5 7

Log Radial Displacement I Radius(%)
10

shift 2

In Situ Engineering

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

507/763 BEN' VL-
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PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - FlourfSTPIUnit 3 & 41Bay City (Texas 61f5(2008

Hole No. T3-5A Depth 98ft File C:\DATA\ISE-762\STP13.P

400

300

Pressure
(psi)

200

100

0

-- Field Data

-- - Clay Model Cun'e

- --- Undrained Stress Strain Curve

.. .././.....

GIBSON'S CLAY MODEL

Shear Strength 30 psi

Insitu Stress 50 psi

Shear Modulus 3000 psi

0 4 8 12 16

Radial Displacement / Radius(%) (Shear Strainl2)

shift 2

In Situ Engineering

508/763 B8~I FL~:~TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - FlourISTP/Unit 3 & 41Bay City /Texas 611512008

Hole No. T3-5A Depth 96.5ft File C:\DATA\ISE-762\STP14.P

600

450

Pressure
(psi)

300

150

0

Field Data

.... -Shear Modulus

Shear Modulus 3611 psi

Shear Modulus 748 psi

16

?iy
//

,</ /

/.

1

0 4 8
Radial Displacement/I Radius(%)

12

shift 0

In Situ Engineering

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

509/763 BEN' VL-i
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PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - FlouriSTP/Unit 3 & 41Bay City /Texas 611512008

Hole No. T3-5A Depth 96.5ft File C:\DATA\ISE-762\STP14.P

400

300

Pressure
(psi)

200

100

0

. . . Field Data

- Slope of Log qormal Data

_______________________________________________________ b

.÷ ._~-

Shear Strength 37.8 psi
Limit Pressure 226 psi

1 2 5 7

. Log Radial Displacement I Radius(%)
10

shift 1

In Situ Engineering

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

510/763 B8~ F[~:~
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400

300

Pressure
(psi)

200

100

0

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - FlourlSTPIUnit 3 & 41Bay City ITexas 611512008

Hole No. T3-5A Depth 96.5ft File C:\DATA\ISE-762\STP14.P

--_ Field Data

- - Clay Model Curv e

.... Undrained Stre s Strain Curve

..../ .. ---- ,,

..- • /, /: ,,

GIBSON'S CLAY MODEL

Shear Strength 32 psi

Insitu Stress 50 psi

Shear Modulus 3000 psi

0 4 8 12 16

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

shift 1

In Situ Engineering

TOSHIBA CORPORATION
-Nuclear Energy Systems & Services Division

511/763 BR,~ FA
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600

450

Pressure
(psi)

300

150

0

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - FlourlSTPlUnit 3 & 41Bay City /Texas 611612008

Hole No. T3-5A Depth 104ft File C:\DATA\ISE-762\STP15.P

Field Data

S shear Modulus

-------- ----...... 
tr -

- ----- ---- - -
- ----

,/I

/ 
/

I, '[

. 7,/

7

Shear Modulus 18563 psi

Shear Modulus 1954 psi

0 4 8

Radial Displacement / Radius(%)
12 16

shift 0

In Situ Engineering

512/763B8TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division



RS-5130404

600

450

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - FlourlSTP/Unit 3 & 41Bay City /Texas 611612008

Hole No. T3-5A Depth 104ft File C:\DATA\ISE-762\STP15.P

-Field Data,

- Slope of Log qormal Data

__ _ _ __ _ _ _I ___ -

- I

.1_ _ _ _ _

Shear Strength 136.4 psi
Limit Pressure 637 psi

Pressure
(psi)

300

150

0
1 2 5 7

Log Radial Displacement I Radius(%)
10

shift 3

In Situ Engineering

B~ ~513/763TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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800

600

Pressure
(psi)

400

200

PRESSUREMETER DATA Mactec Enginering and Consulting Inc.

South Texas Nuclear Plant - FtourISTPIUnit 3 & 411Bay City [Texas "611612008

Hole No. T3-SA Depth 104ft File C:\DATA\ISE-762\STP15.P

Field Data

-_ - Sand Model Curve

THE In Situ Engineering SAND MODEL

Water Pressure

Friction Angle

Critical Friction Angle

Lateral Stress

Shear Modulus

30 psi

40 deg

32 deg

28 psi

12000 psi

/~\ (

A

0
0 3 6 9

Radial Displacement I Radius(%)
12

shift 2.5

In Situ Engineering

514/763 B8~ F[~~
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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600

450

Pressure
(psi)

300

150

0

PRESSUREMETER DATA Mactec'Enginering and Consulting Inc.
South Texas Nuctear Ptant - FIourISTPIUnit 3 & 4lBay City (Texas 611612008

Hole No. T3-5A Depth 102.5ft File C:\DATA\ISE-762\STP16.P

-- Field Data

S-----Shear Modulus

. . -/

...7i

/ /

/i /

Shear Modulus 16538 psi

Shear Modulus 2500 psi

0 4 .8

Radial Displacement / Radius(%)
12 16

shift 0

In Situ Engineering

515/763 BEN'. FL-PTOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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PRESSUREMETER DATA Mactec Enginering and Consulting Inc.
South Texas Nuclear Plant - FlourISTPIUnit 3 & 41Bay City /Texas 611612008

Hole No. T3-5A Depth 102.5ft File C:\DATA\ISE-762\STP16.P

600

450

Pressure
(psi)

300

150

0

Shear Strength 260.5 psi
Limit Pressure 953 psi

1 2 5 7 10

Log Radial Displacement/ Radius(%)

shift 3

In Situ Engineering

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

516/763
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PRESSUREMETER DATA Mactec Enginering and Consulting Inc. I

800

600

Pressure
(psi)

400

200

0

South Texas Nuclear Plant - Flour/STPIUnit 3 & 41Bay City/Texas 6116/2008

Hole No. T3-5A Depth 102.5ft File C:\DATA\ISE-762\STP16.P

Field Data

-- - Sand Model Cuive

7,o

7/!

. THE In Situ Engineering SAND MODEL

Water Pressure 30 psi

Friction Angle 42 deg

Critical Friction Angle 32 deg

Lateral Stress 28 psi

Shear Modulus 15000 psi

0 3 6 9

Radial Displacement I Radius(%)
12

shift 3

In Situ Engineering

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

517/763 BEN FLKFý
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MACTEC Engineering and Consulting, Inc.
STP COL Units 3 & 4 Revised Data Report
Project No. 6234-08-4660 Revision 2

R July 15, 2008
Revised December 23, 2008

ATTACHMENT D
LABORATORY TESTING RESULTS

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

518/763 DCN: FLR-317
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STP Units 3 & 4
MACTEC Project No. 6234-084660

Summary of Laboratory Testing
For Moisture Content

ASTM D 2216-05 Method B

Boring No. Sample No. Depth (ft) Moisture Content (%)

U4-4 SS-15 63.0-64.5 21.1
U3-4 SS-13 48.1"-49.6 35.5,

U3-4 SS-16 78.1-79.6 19.9
U4-1 SS-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 SS-8 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 SS-11 38.4-39.9 23.8
T3-7 SS-12 43.4-44.9 23.4
T3-7 SS-14 53.4-54.9 24.9
T3-7 SS-15 58.4-59.9 23.9
T3-7 SS-16 63.4-64.9 22.9
T3-7 SS-17 68.4-69.8 22.6
T3-7 SS-18 73.4-74.9 24.2
T3-7 SS-19 78.4-79.9 18.4
T3-7 SS-20 83.4-84.9 23.6
T3-7 SS-21 88.4-89.8 27.7

T3-7 SS-22 93.4-94.9 26.2
T3-7 SS-23 98.4-99.9 34.6,
T3-7 SS-24 108.4-109.9 24.5
T3-7 SS-25 118.4-119.9 20.3

T3-7 SS-26 128.4-129.9 22.4
T3-7 SS-27 138.4-139.9 21.4
T3-7 SS-28 148.4-149.9 23.2
T3-7 SS-29 158.4-159.9 20.3
T3-7 SS-31 178.4-179.9 26,2
T3-7 SS-32 188.4-189.9 29.1
T3-7 SS-33 198.4-199.9 33.7

T3-7 SS-34 218.4-219.9 20.1
T3-7 SS-35 238.4-239.9 20.0
T3-7 SS-36 248.4-249.9 30.2
T3-7 SS-38 268.4-269.9 38.6
T3-7 SS-39 278.4-279.9 34.3

Reviewed by: A* -7 1- 8

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

519/763
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LIQUID AND PLASTIC LIMITS TEST REPORT

w
0
z

LIQUID LIMIT

MACTEC Engineering and Consulting, Inc. Client: Fluor

Project: STP Units 3 & 4

Charlotte, North Carolina Project No.: 6234084660 Figure"•A"d-8.oa

Tested By: Doug Pryor
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

Checked By: David Kopitsky
520/763
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LIQUID AND PLASTIC LIMITS TEST REPORT
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LIQUID LIMIT

70 80 90 100 110

MACTEC Engineering and Consulting, Inc. Client: Fluor

Project: STP Units 3 & 4

Charlotte, North Carolina Proiect No.: 6234084660 Figure Aq l..-g. ,

Tested By: Dougi Prvor

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

Checked By: David Kopitsky
521/763
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LIQUID AND PLASTIC LIMITS TEST REPORT

xw
0
z

C/)

-J

LIQUID LIMIT

SOIL DATA
NATURAL

SAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY
SYMBOL SOURCE NO. CONTENT LIMIT LIMIT INDEX

(%) (o/,) (%) ... M,%

S U4-1 SS-14 58.1'-59.6' 18.8 16 24 8 CL

MACTEC Engineering and Consulting, Inc. Client: Fluor
Project: STP Units 3 & 4

Charlotte, North Carolina Project No.: 6234084660 FIgure M& "-i- eA,,
)

Tested By: Dougi Pryor
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

Checked Bv: David KoDitskv I6N?~:
b2t2W/ (



RS-5130404

LIQUID AND PLASTIC LIMITS TEST REPORT

xw
z

I-

LIQUID LIMIT

SOIL DATA
NATURAL

SAMPLE DEPTH WATER PLASTIC, LIQUID PLASTICITY
NO. CONTENT LIMIT LIMIT INDEX

(%) (%) (%) (%)

• U4-3 SS-24 59.4'-60.9' -20.9 14 23 9 CL

MACTEC Engineering and Consulting, Inc. Client' Pluor

Project: STP Units 3 & 4

Charlotte, North Carolina Project No.: 6234084660 Figure W-,i

Tested By: Doug Pryor
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

Checked By: David KopitskyM/13ie NC: -
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Particle Size Distribution Report

100 FFT
J d ~ s

Z = , I I 1 1. .I I I I
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80I I 111 i I i1 18I
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5l I I iI L I I lI i,60
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40--4 - -

30 - i i-

20 - -Ii

IC -0 -i-I0.1 L,,
100 10 0.1 0.01 0.001

GRAIN SIZE - mm.
%+3.1 % Gravel % Sand % Fines

Coarse I Fine Coarse Medium Fine Silt I 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)

3R. 100.0
2in. 100.0

1.5in. 100.0
31M 1OO.0 Atterberg Limits
Min 100.0 PL= 14 LL= 30 PI= 16

318in. 100.0

#4 100.0 Coefficients
#10 100.0
#20 98.8 D8 5= 0.0597 D6 0 = 0.0250 D5 0= 0.0125
#40 97.8 D30 = 0.0025 D1 5 = D1 0 =
#60 97.3 CU= c=
#140 93.5
#200 89.8 Classification

0.0297 um. 64.4 USCS= CL AASHTO= A-6(13)
0.0195 mm. 55.1
0.0116mm. 49.4 Remarks
0.0082 mm. 46.7 Jar Sample
0.0059 imm. 42.0
0.0030 mi. 32.5

-. 0.0013 mm.. . . 23.3 . .. . . . .. . . . .

(no specification provided)

Sample No.: SS-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 Units 3 & 4

Charlotte, North Carolina "Project No: 6234084660 Figure A* 1-a-o;

Tested By: David Kopitsky
TOSHIBA CORPORA IION
Nuclear Energy Systems & Services Division

Checked BP9Hg Pryor



RS-5130404

Particle Size Distribution Report

100=
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70-i -

40 4-

20- -L--
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0c-

100 10 0.01 0.001

(•RAIN £17F - mm
%+3" % Gravel % Sand % Fines

+Coarse I Fine Coarse I 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)
3in. 100.0
2in. 100.0

1.5in. 100.0
liii. 100.0 Atterberca Limits

3/4in. 100.0 PL= 24 LL= 70 Pl= 46
3M8in. 100.0
#4 100.0 Coefficients
#20 99.8 D8 5 = 0.0101 D6 0 = 0.0023 D50= 0.0013

#40 99.8 D3 0 = D15 = D1O=
#60 99.7 CU cc=

#140 98.3
#200 98.0 Classification

0.0263 mm. 89.6 USCS= CH AASHTO= A-7-6(52)
0.0169mm. 86.8
0.0099mm 84.9 Remarks
0.0071 . 82.1 Jar Sample
0.0051 mm' 77.3
0.0027 m. 63.0

.. ... 0.00 1.2 m. ....... .48..9 .. . ... ... . ... . .. . ..... . . .

(no specification provided)

Sample No.: SS-13 Source of Sample: U3-4 Date: 6-25-08
r Location: U3-4 Elev.IDepth: 48.1'-49.6'

MACTEC Engineering and Consulting, Inc. Client: Fluor
Project: STP Units 3 & 4

Charlotte, North Carolina Project No: 6234084660 Figure A 1-8 -0 s

Tested By: David Kopitsky
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

Checked 5[g Pryor N



RS-5130404

Particle Size Distribution Report
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I I 1 1 1 I I 1 1
I I II I I II1 1

50 II 1I

20---- L

30.---

0 IJ II I

100 10 0.1 0.01 0.001

GRAIN SIZE - mm.

+3 % Gravel Cr% Sand % Fines
%_+3" _ 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)

3in 100.0
2in. 100.0

1.5in. 100.0
lin. 100.0 Atterberc Limits

3/4in. 100.0 PL= 10 LL= 27 Pl= 17
3/8hn. 100.0

#4 100.0 Coefficients
#10 100.0
#20 99.6 D8 5 = 0.1815 D60 = 0.0788 D5 0 = 0.0385
#40 98.5 D3 0 = 0.0026 D15 = D10=
#60 94.7 Cu= cc=

#140 65.7
#200 59.3 Classification

0.0274 mm. 45.6 USCS= CL AASHTO= A-6(6)
0.0181 mim. 40.9
0.0107mm. 37.8 Remarks
0.0077 mam. 36.2 Jar Sample
0.0055 mm. 34.1
0.0028 mim. 30.3

...... 0.0012 m .. .. _26.2 ......

(no specification provided)

Sample No.: SS-16 Source of Sample: U3-4 Date: 6-25-08
Location: U3-4 Elev.IDepth: 78.1'-79.6'

MACTEC Engineering and Consulting, Inc. Client: Fluor

Project: STP Units 3 & 4

Charlotte, North Carolina Project No: 6234084660 Figure A* I-A-og

Tested By: David Kopitsky
TOSHIBA CORPOKA TION

Nuclear Energy Systems & Services Division

Checked BE.m Dor a Prvor
2.)f..UI 103



RS-5130404

Particle Size Distribution Report
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GRAIN SIZE - mm.

1 % Gravel % Sand % Fines
%_+3" _ coarse Fine Coarse Medium Fine Slit Cay

0.0 0.0 o.0 0.0 I 6.7 17.1 48.1 28.1

SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO)
3m. 100.0
2in. 100.0

1.5in. 100.0
lin. 100.0 . Atterberc Limits

3/4in. 100.0 AtregLmt
3/4in. 100.0 PL= 16 LL= 24 PI= 8

#4 100.0
#10 100.0 Coefficients
#20 96.8 D8 5 = 0.1035 D6 0 = 0.0436 D5 0 = 0.0302
#40 93.3 D3 0 = 0.0060 D15 = D10=
#60 91.9 cU= cc=
#140 85.5
#200 76.2 Classification

0.0312mm. 50.8 USCS= CL AASHTO= A-4(4)
0.0204 mm. 42.0
0.0120 mam. 37.5 Remarks
0.0086 umm. 33.9 Jar Sample
0.0062 mm. 30.3
0.0031 mm. 23.9

.. 0.0013 aM . 17.7 .

(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 A* "-t_-oB

Tested By: David Kopitsky
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

Checked BY. i Prvor
-I I I U1J



RS-5130404

Particle Size Distribution Report

1 oo 177-7-
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I I II I I I~I .1*
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I I 1 11 , I II

I 11 1 II I I II

, I, 1 11 -o I I I
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I 1 I

0...I Il I I _ III
100 10 0.1 0.01 0.00"

(•RAIN RI7F - mm

% +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)
3in. 100.0
2in. 100.0

1.5in. 100.0
11i. 100.0 Atterberg Limits

3/4in. 100.0 PL= 14 LL= 23 PI= 9
318i. 100.0

#4 100.0. Coefficients
#10 100.0

#20 99.8 D8 5 = 0.0921 D6 0 = 0.0480 D50= 0.0335
#40 99.5 D3 0 = 0.0071 D1 5 = D1 0=
#60 99.3 cU= .c=

#140 90.3
#200 76.2 Classification

0.0314mm. 48.4 USCS= CL AASHTO= A-4(4)
0.0206 mm. 39.6
0.0121 mm. 34.3 Remarks
0.0087 mm. 31.6 Jar Sample
0.0062 mm. 28.9
0.0031 m. 23.5
00013mm. . 18.3 .

(no specification provided)

Sample No.: SS-24 Source of Sample: U4-3 Date: 6-25-08
Location: U4-3 Elev./Depth: 59.4'-60.9'

MACTEC Engineering and Consulting, Inc. Client: Fluor
Project: STP Units 3 & 4

Charlotte, North Carolina Project No: 6234084660 Figure A* 1-o.--

Tested By: David Kopitsky
TOSHIBA CORPORA IION

Nuclear Energy Systems & Services Division

Checked If Prvor N 9 Uý
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Particle Size Distribution Report (ASTM D422-63 (2007))
U.S. SIEVE OPENING IN INCHES

3 2 1-W12 1 314 112 318

U.S. STANDARD SIEVE NUMBERS
W _f 2flD f 30 AR - 00_140 2006 4

100

90

80

I-70

(5

WU 50

Z40

0~

Ii

___I

I

h_•___

~I -~ Ii
HYDROMETER

-7

0

10

20

30 rn

m

40 --1
0
0

50 o
'n
U)

60 -

m
70

80

90

100

t-1-t 1

I-I !" ! ! I I' -- --

0 5 0 100500 100 0.0110 1 0.1
GRAIN SIZE IN MILLIMETERS

0.001

% COBBLES % GRAVEL % SAND % SILT % CLAY
O__ 0,0 0.0 - 0.5 14.6 " 84.9

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL PL

0 U3-2A UD-l 1 48-50 ft 6/25/08 CH Brown-Fat Clay 61 25

Client Fluor Enterprises, Inc. MACTEC ENGINEERING 0 Tested by: EH Reviewed by:JW

Prqiect STP Units 3 & 4 AND Specific Gravity = 2.749 (ASTM D 854-06)

_Project No. 6234084660,Task 1.21 Lab NO. 8950 CONSULTING, INC.
k.,

0
C:



GRAIN SIZE DISTRIBUTION TEST DATA

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

Sample Data

Source: U3-2A
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 0.00 100.0
# 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 Eff. Diameter Percent
time, min deg C reading reading depth mnu 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 92.4
30.00 23.3 49.0 44.3. 0.0127 49.0 8.3 0.Q067 88.4
60.00 23.3 47.0 \42.3 0.0127 47.0 8.6 0.0048 84.4

TO0SHIBA3A CORPORATION Engineerir 0n Consulting, Inc. DMN LR17
Nuclear Energy Systems & Services Division



Elapsed
time, min

250.00
1440.00

Temp,
deg C
23.3
23.3

Actual
reading
42.0
36.0

Corrected
reading
37.3
31.3

K Rm

0.0127 42.0
0.0127 36.0

Eff. Diameter PerKzpnt044
depth mm finer

9.4 0.0025 74.4
10.4 0.0011 62.5

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES =
% SILT = 14.6

-% GRAVEL =
% CLAY = 84.9

% SAND = 0.5

D8 5 = 0.01

TOSHIBA CORPORATION
Nuclear Energy Systems & Services

MACTEC Engineerin and Consulting, Inc.

Division
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Particle Size Distribution Report (ASTM D422-63 (2007))
U.S. SIEVE OPENING IN INCHES

3 2 1-1/2 1 314 112 318 4

U.S. STANDARD SIEVE NUMBERS
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GRAIN SIZE IN MILLIMETERS
0.1 0.01 0.001

% COBBLES % GRAVEL % SAND SILT % CLAY
_0 0.0 _ __0.3_ 7.4 25.7 66.6

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL PL
U3-3A UD-2 50-52 ft 6/23/08 CH- Gray Fat Clay 60 24

Client Fluor Enterprises, Inc. MACTEC ENGINEERING 0 Tested by: EH Reviewed by: HJ

Project STP Units 3 & 4 AND Specific Gravity 2.784 (ASTM D 854-06)

[rojectNo. 6234084660,Task 1.2 Lab No. 8956 CONSULTING, INC.

i



GRAIN SIZE DISTRIBUTION TEST DATA RS-5130404

Client: Fluor Enterprises, Inc.
Project: STP Units 3 & 4
Project Number: 6234'084660,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:
Liquid Limit: 60 Plastic Limit: 24 USCS 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 0.89 98.5
# 40 0.99 98.3
# 60 1.06 98.2
# 100 1.77 97.0
# 140 3.25 94.5
# 200 4.54 92.3

Hydrometer Analysis Data

Separation sieve is #200
Percent -#200 based upon complete sample= 92.3
Weight of hydrometer sample: 54.41
Calculated biased weight= 58.95
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
time, min

2.00
5.00

15.00

Temp,
deg C
23.1.
23.1
23.1

Actual
reading
55.0
52.0
49.0

Corrected K
reading
50.3 0.0126
47.3 0.0126
44.3 0.0126

Rm Eff.
depth

55.0 7.3
52.0 7.8
49.0 8.3

Diameter
MM
0.0241
0.0157
0.0094

Percent
finer

82.9
78.0
73.0

MACTEC Engineeri-ý 3MI Consulting, Inc.TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

UU;& JrX6LF(1i



Elapsed
time, min

30.00
60.00

250.00
1440.00

Temp, Actual
deg C reading
23.1 47.0
23.1 45.0
23.1 43.0
23.1 4.2.0

Corrected K
reading
42.3. . 0.0126
40.3 .0.01-26

38.3 0.0126
37.3 0.0126

47.0
45.0
43.0
42.0

Eff. Diameter Perb404
depth mm finer

8.6 0.0068 69.7
8.9 0.0049 66.4
9.2 0.0024 63.1
9.4 0.0010 61.5

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL 0.3
% SILT = 25.7 % CLAY= 66.6

% SAND = 7.4

D8 5 = 0.03

TOSHIBA CORPORATION
Nuclear Energy Systems & Services

MACTEC Engineerin 4• Consulting, Inc.

Division
DON0 FL81i7~
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Particle Size Distribution Report (ASTM D422-63 (2007))
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GRAIN SIZE IN MILLIMETERS
0.1

% COBBLES % GRAVEL % SAND % SILT I % CLAY
0.0 17 5]_4 46Q

514 469
lily

SOURCE SAMPLE # DEPTHIELEV. DATE SAMPLED
U3-3A -- UD-3 60-62 ft I 6/'23/0R

USCS MATERIAL DESCRIPTION
'T U , .fhnno 1Rrrnxn I p~n C"Ioiu

NM% LL PL

Client Fluor Enterprises, Inc. MACTEC ENGINEERING 0 Tested by: EH Reviewed by: JW
Project sTP Units 3 , 4 AND Specific Gravity = 2.758 (ASTM D 854-06).

Project No. 6234084660Task1.2 Lab No. 8951 CONSULTING, INC.



GRAIN SIZE DISTRIBUTION TEST DATA __-_IU_

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

___Sample Data

Source: U3-3A.
Sample No.: UD-3
Elev. or Depth: 60-62 ft Sample Length(in./cm..): 8951
Location: U3-3A
Description: Strong Brown Lean Clay
Date: 6/23/08 Natural Moisture: 22.2
Liquid Limit: 35 Plastic Limit: 16 USCS 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 99.9
# 40 0.11 99.8
#60 0.16 99.7
# 100 0.26 99.5
# 140 0.56 99.0
# 200 0.93 98.3

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
Automatic 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= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
time, mrin deg C reading reading depth nun finer

2.00 23.3 50.0 45.3 0.0127 50.0 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 d0.6 0.0075 53.5

TOSHIBA KCORPOATION MACTEC Engineering3& Consulting, Inc. uoNVti'r
Nuclear Energy Systems & Services Division



Elapsed
time, min

60.00
250.00

1440.00

Temp, Actual
deg C reading
23.3 32.0
23.3 27.0
23.3 23.0

Corrected K
reading
27.3 0.0127
22.3 0.0127
18.3 0.0127

Rm Eff. Diameter PerVU5J404
depth nmm finer

32.0 11.0 0.0054 48.2
27.0 11.9 0.0028 39.4
23.0 12.5 0.0012 32.4

Fractional Components

Gravel/Sand based-on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL =
% SILT = 51.4 % CLAY = 46.9

D8 5 = 0.03 D6 0 = 0.01 D5 0 = 0.01

% SAND = 1.7

TOSHIBA CORPORATION
Nuclear Energy Systems & Services I

MACTEC EngineeriDR• Consulting, Inc. DCND•FLRA1W

Division



cZZ
0)

Particle Size Distribution Report (ASTMV D422-.63 (2007))
U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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% SAND % SILT I % CLAY
o .0.0 0.0 __ 0.2 __59-4 "___0.4

SOURCE SAMPLE # D EPT1IIELEV. DATE SAMPLED usCsBrw MATERIAL DESCRIPTION NM% LL PL
0 U3-6A ID-3 100-102 ft 6/25/08 CL Brown and Light Brownish Gray Lean Clay . 1__-

Client Fluor Enterprises, Inc. MACTEC ENGINEERING 0 Tested by. EH Reviewed by: HJ

Project STP Units 3 & 4 AND Specific Gravity = 2.777 (ASTM D 854-06)

PRoiect No. 6234084660,Task 1.2 Lab No. 8957 CONSULTING, INC.
po



GRAIN SIZE DISTRIBUTION TEST DATA RS-5130404

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
Description: Brown and Light Brownish Gray Lean Clay
Date: 6/25/08 Natural Moisture: 27.1
Liquid Limit: 43 Plastic Limit: 18 USCS Class.: CL
Testing Remarks: Tested by: EH Reviewed by: HJ

Specific Gravity = 2.777

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 0.00 100.0
# 4 0.00 100.0
# 10 0.01 100.0
# 20 0.01 100.0
# 40 0.03 100.0
# 60 0.04 99.9
# 100 0.107 99.9
# 140 0.09 99.9
# 200 0.10 99.8

Hydrometer Analysis Data

Separation sieve is #200
Percent -#200 based upon complete sample= 99.8
Weight of hydrometer sample: 64.5
Calculated biased weight= 64.63
Automatic temperature correction

Composite correction at 20 deg C = -5.4

Meniscus correction only= 0
Specific gravity of solids= 2.777
Specific gravity correction factor= 0.973
Eydrometer type: 152H

Effective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Pm Eff. Diameter Percent
time, min deg C reading reading depth mm finer

2.00 23.1 59.0 54.3 0.0127 59.0 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

MACTEC Engineerin 3  Consulting, Inc
TOSHNBA CORPORATION gSyem DSNev(icsD
Nuclear Energy Systems & Servces Division



Elapsed
time, min

30.00
60.00

250.00
1440.00

Temp, Actual
deg C reading
23.1 34.0
23.1 32.0
23.1 28.0
23.1 26.0

Corrected K
reading
29.3
27.3
23.3
21.3

0. 0127
0.0127
0. 0127
0. 0127

Rm Eff.
depth

34.0 10.7
32.0 11.0
28.0 11.7
26.0 12.0

Diameter
mm
0.0076
0..0054
0.0027
0.0012

Perl•:k404
finer

44.1
41.1
35.1
32.1

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL
% SILT = 59.4 % CLAY = 40.4

D8 5 = 0.02 D60= 0.01 D50= 0.01

% SAND = 0.2

MACTEC Engineerir 0_ _ Consulting, Inc.
TOSNulA CORPORATION SmSev
Nuclear Energy Systems & Services Division

DMNE4L"1B11
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Particle Size Distribution Report (ASTM D422-63 (2007))
HYDROMETER

I-

z

0
w2

1001

90

80

701

60

50

40

30

20

10

0

U.S, SIEVE OPENINGIN INCHES

2.. .. 1-1- 2 1 3t

---. ----- ---

-- ~~1It

U.S. STANDARD SIEVE NUMBERS

10 20 30 40 60 100 140 200
'1 • , , • .. . . . . . . . . ; . .

L -

H III-] T-R
K

HYDROMETER

-0-~

0

10

20

30

b I 

I~!!I 

I I J I | -- 41n

F V

Vv

50

60

70

80

9O

100

-0m
0
IT
z

0

m

500 100 10 IGRAIN SIZE IN MILLIMETERS 0.1 0.01 0.001

I %COBBLES %GRAVEL 1 %SAND %SILT %CIAY
o0 0.0 0.5 7.7 23.0 68.8

SOU0RCE SAMPLE-# DEPTHIELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL PL
oFU4-1A UD-2 1 -l 6/28/08 CH Light Greenish Gray Fat Clay 60 22

Client Fluor Enterprises, Inc. MACTEC ENGINEERING 0 Tested by: EH Reviewed by: JW

Project STP Units 3 &4 AND Specific Gravity 2.744 (ASTM D 854-06)

Project No. 6234084660,Task 1.2 Lab No. 8963 CONSULTING, INC. .j



GRAIN SIZE DISTRIBUTION TEST DATA KS-I3U4U4

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./
Location: U4-1A
Description: Light Greenish Gray Fat Clay
Date: 6/28/08 Natural Moisture:
Liquid Limit: 60 Plastic Limit: 22 USCS
Testing Remarks: Tested by: EH Reviewed by: JW

Specific Gravity = 2.744 (ASTM D 854-06)

'cm.): 8963

25.0
Class.: CH

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 98.7
# 60 0.86 98.4
# 100 3.02 94.5
# 140 3.40 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= 54.63
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= 16.294964 - 0.164 x Rm

Elapsed
time, min

2.00
5.00

15.00

Temp,
deg C
23.3
23.3
23.3

Actual
reading
51.0
48.0
45.0

Corrected K
reading
46.3 0.0127
43.3 0.0127
40.3 0.0127

Rmn Eff.
depth

51.0 7.9
48.0 8.4
45.0 8.9

Diameter
mm
0.0254
0.0165
0.0o98

.Percent
finer

83.1
77.8
72.4

TOHB CMACTEC Engineering42•g Consulting, Inc.
TOSHNlA CORPORATION S s
Nucl~ear Energy Systems & Services Division -

..... D t .t " 1175i,



Elapsed
time, min

30.00
60.00

250.00
1440.00

Temp, Actual
deg C reading
23.3 43.0
23.3 43.0
23.3 43.0
23.3 42.0

Corrected K Rm
reading
38.3
38.3
38.3
37.3

0.0127
0.0127
0.0127
0.0127

43.0
43.0
43.0
42.0

Eff. Diameter PerR 040 4
depth mm finer

9.2 0.0071 68.8
9.2 0.0050 68.8
9.2 0.0025 68.8
9.4 0.0010 67.0

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL = 0.5
% SILT = 23.0 % CLAY = 68.8

% SAND = 7.7

D8 5 = 0.03

MACTEC Engineerin 4adConsulting, Inc.
TOSHIBACORPORATION gySsem erie Dvso
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

m
0•

1--z
wU

T*m

z

0
W

m
Xo

C~)

% COBBLES % GRAVEL % SAND % SILT I % CLAY
0.0 0.0 0.3 I 37.2I 62.5

SOURCE SAMPLE # DEP FH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM.% LL L
U4-1A IUD-4 218-220 ft 6/25/08 CH Dark Gray Fat Clay 61 22

Client Fluor Enterprises, Inc -. ......-- MACTEC ENGINEERING 0 Tested by: EH Reviewed by: Hi

Project STP Units 3 & 4 AND Specific Gravity = 2.793 (ASTM D 854-06)

Proect No. 6234084660,Task 1.2 Lab No. 8958 CONSULTING, INC.
c,,

40



GRAIN SIZE DISTRIBUTION TEST DATA KS-•I.u4u4

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 Sample Length(in./cm.): 89.58
Location: U4-1A
Description: Dark Gray Fat Clay
Date: 6/25/08 . Natural Moisture:
Liquid Limit: 61 Plastic Limit: 22 USCS Class. :- CH
Testing Remarks: Tested by: EH Reviewed by: HJ

Specific Gravity = 2.793 (ASTM D 854-06)

Mechanical Analysis Data

Initial
Dry sample and tare= 72.02
Tare - 15.63
Dry sample weight = 56.39
Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained finer

# 4 0.00 100.0
# 10 0.00 100.0
# 20 0.04 99.9
# 40 0.07 99.9
# 60 0.10 99.8
# 100 0.13 99.8
# 1.40 0.15 99.7
# 200 0.17 99.7

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
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 Corrected K Rm Eff. Diameter Percent
time, min deg C reading reading depth mm finer

2.00 23.1 60.0 55.3 0.0129 60.0 6.5 0.0233 97.0
5.00 23.1 58.0 53.3 0.0129 58.0 6.8 0.0151 93.5

15.00 23.1 52.0 47.3 0.0129 52.0 7.8 0.0093 82.9
30.00 23.1 47.0 42.3 0.0129 47.0 8.6 0.0069 74.2

TOSHIBA CORPORATION MACTEC EngineerinS4 9 Consulting, Inc.
Nuclear Energy Systems & Services Division



Elapsed
time, min

60.00
250.00

1440.00

Temp, Actual
deg C reading
23.1 41.0
23.1 33.0
23.1 27.5

Corrected K Rm Eff. Diameter PezIkn404
reading
36.3
28.3
22.8

0.0129
0.01.29
0. 0129

41.0
33.0
27.5

depth
9.6

10.9
11.8

mm
0.0052
0.0027
0.0012

finer
63.6
49.6
40.0

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL=
% SILT = 37.2 % CLAY = 62.5

% SAND = 0 . 3

D8 5 = 0.01 D6 0 = 0.00 D50= 0.00

TOSH__A CORPORATION MACTEC Engineerirs 6 " Consulting, Inc.

Nuclear Energy Systems & Services Division



ZH

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

S. COBBLES % GRAVEL %ISAND %SILT % CLAY

C~)

0I 0.0 0.0 0,5 17.8 8.

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL PL
U4-IA UD-5 228-230 ft "6/25/08 CHVery Dark Greenish Gray Fat Clay [ 8 29

Client Fluor Enterprise_ _ MACTEC ENGINEERING 0 Tested by: EH Reviewed by: JW

__Project STP Units 3 & 4 AND Specific Gravity = 2.791 (ASTM D 854-06)

Project No. 6234084660,Task 1.2 Lab No. 8964 CONSULTING, INC.

0
41



GRAIN SIZE DISTRIBUTION TEST DATA K•->I3U4u4

Client: Fluor Enterprises, 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.) : 8964
Location: U4-1A
Description: Very Dark Greenish Gray Fat Clay
Date: 6/25/08 Natural Moisture: 41.1
Liquid Limit: 68 Plastic Limit: 29 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 = 16.19
Dry sample weight 49.43
Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained finer

# 4 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 99.5
# 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= 2.791
Specific gravity correction factor= 0.970
Hydrometer type: 152H

Effective depth L= 16.294964 - 0.164 x Rm

Elapsed
time, min

2.00
5.00

15.00
30.00

Temp,
deg C
23.3
23.3
23.3
23.3

Actual
reading
54.0
52.0
50.0
48.0

Corrected K
reading
49.3 0.0126
47.3 0.0126
45.3 0.0126
43.3 0.03.26

PRn Eff.
depth

54.0 7.4
52.0 17.8
50.0 8.1
48.0 8.4

Diameter
num
0.0243
0.0157
0.0092
0.0067

Percent
finer

96.9
92.9
89.0
85.1

MACTEC Engineeringry? Consulting, Inc.
TA'ZT4TRA rARPAR ATI( UUMM li• ¢2 i01ifi //
Nuclear Energy Systems & Services Division



Elapsed
time, min

60.00
250.00

1440.00

Temp,
deg C
23.3
23.3
23.3

Actual
reading
46.0
41.0
36.0

Corrected K Rm
reading
41.3
36.3
31.3

0.01-26
0. 0126
0.0126

46.0
41.0
36.0

Eff. Diameter Pe2MP404
depth mm finer

8.8 0.0048 81.2
9.6 0.0025 71.3

10.4 0.0011 61.5

Fractional Components-

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL =
% SILT = 17.8 % CLAY = 81.7

% SAND = 0.5

D8 5 = 0.01

TOSHIA CORPORATION MACTEC EngineerixN9• Consulting, Inc.
Nuclear Energy Systems & Services Division

DL;Ni*'ULFAb11P~
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Particle Size Distribution Report (ASTM D422-63 (2007))
U.S. SIEVE OPENING IN INCHES
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U.S. STANDARD SIEVE NUMBERS
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0.0 0.5 9.5 28.7 613

S SOURCE SAMPLE #[DE-PTHIELEV. DATE SAMPLED ] USCS MATERIAL DESCRIPTION NII--L P

U4- IA UJD-6 1268.5-270.5 6/26/08 l CH Greenish Gray Fat Clay74 2

Client Fluor Enterprises, Inc. MACTEC ENGINEERING 0 Tested by: EH Reviewed by: JW

Project STP Units 3 & 4 AND Specific Gravity 2.746 (ASTM D 854-06)

Proiect No. 6234084660,Task 1.2 Lab No. 8965 - CONSULTING, INC. -

41



GRAIN SIZE DISTRIBUTION TEST DATA KS-5130U4O

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
Location: U4-1A
Description: Greenish Gray Fat Clay
Date: 6/26/08 Natural Moist
Liquid Limit: 74 Plastic Limit: 24
Testing Remarks: Tested by: EH Reviewed by: JW

(in./cm.) : 8965

ure: 43.0
USCS Class.: CH

Specific Gravity = 2.746 (RSTM D 854-06)

Mechanical Analysis Data

Initial
Dry sample and tare= 75.28
Tare 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 3.16 94.7
# 100 3.77 93.7
# 140 4.81 91.9
# 200 5.97 90.0

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: 152H

Effective depth L= 16.294964 - 0.164 x Rm

Elapsed
time, min

2.00
5.00

15.00

Temp,
deg C
23.3
23.3
23.3

Actual
reading
52.0
50.0
47.0

Corrected K
reading
47.3 0.0127
45.3 0.0127
42.3 0.0127

Rm Eff.
depth

52.0 7.8
50.0 8.1
47.0 8.6

/

Diameter
mm
0.0251
0.0162
0.0096

Percent
finer

77.9
74 .6
69.6

TOSHIBA CORPORATION
Nuclear Energy Systems & Services

MACTEC Engineering5 .pConsulting, Inc.

Division



Elapsed
time, min

30.00
60.00

250.00
1440.00

Temp,
deg C
23.3
23.3
23.3
23.3

Actual
reading
45.0
42.0
40.0
35.0

Corrected K
reading
40.3 0.0127
37.3 0.0127
35.3 0.012.7
30.3 0.0127

PRn Eff. Diameter PerK•q-t@404depth mm finer
45.0 8.9 0.0069 66.4
42.0
40.0
35.0

9.4 0.0050
9.7 0.0025

10.6 0.0011

61.4
58.1
49.9

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL = 0.5
% SILT = 28.7 % CLAY = 61.3

D8 5 = 0.05 D6 0 = 0.00 D5 0 = 0.00

% SAND = 9.5

MACTEC Engineerirg2ý Consulting, Inc.
TOSHINaA CORPORATION
Nuclear Energy Systems & Services Division
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0.

1--
% COBBLES

F % GRAVEL % SAND % FINE

I COARSE FINE 1COARSE! MEDIUM FINE SILT

"S
CLAY
78.1ol no 0.0 0.0 0.2 1 0.2 31 I IXR4

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS

C U4-1A UD-7 277-279.2 Ft 6/27/08 CH
MATERIAL DESCRIPTION NM% LL 1 PL

0 Dark Bluish Gray Fat Clay -
81 27

J -:

I I
J-. I I I

Client Fiuor Enterprises, Inc. MACTEC ENGINEERING 0 Tested by: EHl. Reviewed by: 11J

Projec STP Units 3 & 4 Specicific Gravity 2,689 (ASTM D 854-06)

Pro2ec No.6234.0846.60,Task 1.12- Lab No. 8952 ..... CONSULTING,. INC... ........
- -- -- ---------- ...... ........... --



GRAIN SIZE DISTRIBUTION TEST DATA __-_I0Q4_

.lient: Fluor Enterprises, Inc.
?roject: STP Units 3 & 4
?roject Number: 6234084660,Task 1.2

_Sample Data

Dource: U4-!A
3ample No.: UD-7
Elev. or Depth: 277-279.2 Ft Sample Length(in./cm.): 8952
Location: U4-1A
Description: Dark Bluish Gray Fat clay
Date: 6/27/08 Natural Moisture:
Liquid Limit: 81 Plastic Limit: 27 USCS Class.: CH
resting 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 1 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 99.7
# 40 0.15 99.6
# 60 0.18 99.6
# 100 0.53 98.7
# 140 1.05 97.4
# 200 1.42 96.5

Hydrometer Analysis Data

Separation sieve is #200
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 Corrected K Rm Eff. Diameter Percent
time, min deg C reading reading depth mm finer

.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 0.01076 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

:iT{QSFi1B3A-ORPQFLAflK '-'neiy 4  .DCNb(LR1& 7_ ............Nuclear E eg . .Sytms.Sevc.... s..Dvi.... .................. .[ ...... ........................... % C TE C E:n g~ n e ln n C on su l tin g , In c . -.... ,....=..... .... :.. .• ......... ..=....-.. ..... ...Nuclea EnrySses.evcsDvso



Elapsed
time, min

60.00
250.00

1440.00

Terap, Actual
deg C reading
23.3 37.0
23.3 34 .0
23.3 32.0

correcrea r%
reading
32.3
29.3
27.3

0.0129
0.0129
0.0129

AM Z I .j.Z W -L CULL= L=.~L

depth mm fiP30404
37.0 10.2 0.0053 79.0
34.0 10.7 0.0027 71.7
32.0 11.0 0.0011 66.8

Fractional Components

3ravel/Sand based on #4
3and/Fines based on #200
6 COBBLES % GRAVEL =
ý SAND = 3.5 (% coarse = 0.2

SILT = 18.4 % CLAY = 78.1
% medium = 0.2 % fine = 3.1)

)85= 0.01

...TOSHIMA CORORATION TEC.555/76 DCN ' LRA8117
....N-uc ear Energy-Systems&-S s CTEc ngineering an Consulting, Inc . -.-.. ... =...=..=.==.==.=
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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 MLGINSIZE IN MILLIMETERS 0,

V
I 1001

10 0.01

I % COBBLES % GRAVEL % SAND % SILT % %CLAY
I % COBBLES % GRAVEL % SAND % SILT

ol 0.0 1.1 42.2 45.2

I

0
0
g

SOURCE SAMPLE # DEPTHIELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION N L P

0 U4-3A UD- 1 52-54' 6/25/08 CL Light Reddish Brown to Light Olive Gray Lean 46 20

Client Fluor Enterprises, Inc. MACTEC ENGINEERING Testedby: Reviewed by: HJ

Project STP Units 3 & 4 AND Specific Gravity = 2.762 (ASTM D 854-06)

Project No. 6234084660,Task 1.21 Lab No. 8959 CONSULTING, INC.
4/1



GRAIN SIZE DISTRIBUTION TEST DATA RS-5130404

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./cm.): 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= 94.64
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 97.9
# 60 1.81 97.7
# 100 2.91 96.3
# 140 6.27 92.0
# 200 9.94 87.4

'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 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= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
time, min deg C reading reading depth nun 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 43.0 9.2 0.0100 50.7

MACTEC Engineering 5s Consulting, Inc. J'•7-

Nuclear Energy Systems & Services Division



Elapsed
time, min

30.00
60.00

250.00
1440.00

Temp, Actual
deg C reading
23.1 41.0
23.1 39.0
23.1 37.0
23.1 36.5

Corrected K
reading
36.3
34.3
32.3
31.8

0.0127
0.0127
0.0127
0.0127

Rm Eff. Diameter PerX925404
depth mm finer

41.0 9.6 0.0072 48..1
39.0 9.9 0.0052 45.4
37.0 10.2 0.0026 42.8
36.5 10.3 0.0011 42.1

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL = 1.1
% SILT = 42.2 % CLAY = 45.2

D8 5 = 0.07 D6 0 = 0.03 D5 0 = 0.01

% SAND = 11.5

MACTEC Engineering 8 f Consulting, Inc.
TOSHIBA CORPORATION
Nuclear Energy Systems & ServicesDivision

UUI'&,IIq.LMAD•b-l1
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_ _Particle Size Distribution Report (ASTM D422-63 (2007))
U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER

6 3 1- U2 1 314 11231 10 20 3040 60 IM0 140 200 __

W ml

LL m

__I I
-- -- F-F--- --- 2- so

_U ---.... .- "........ <4I I b It
30 -. .. . . . .. 2..... .. I .. .... . . . 7 0 G

0 .__ .. .. "" - 100
.500 100 1 0 10.1 0.01 0.001GRAIN SIZE IN MILLIMETERS

%COBBLES % GRAVEL % SAND % SILT % CLAY0 -0.0 0.0 8.0 68.4 [23.6

I. I SOURCE SAMPLE # DEPTHIELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PL

o4 U4-3A UD-2 85-87 ft 6/25/08 CL Light Gray to Lig_,t Brown Lean Clay 30 19

Client Fluor Enterprises, Inc. _MACTEC ENGINEERING 0 Tested by: EH Reviewedby.JW

Project STP Units 3 & 4 AND Specific Gravity = 2.725 (ASTM D 854-06)

Project No. 6234084660,Task 1.2! Lab No. 8953 CONSULTING, INC.
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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.): 8953
Location: U4-3A
Description: Light Gray to Light Brown Lean Clay
Date: 6/25/08 Natural Moisture: 27.9
Liquid 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 99.6
# 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
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= 0.984
Hydrometer type: 152H

Effective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Pm Eff. Diameter Percent
time, min deg C reading reading depth mrm 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 1i.9 0.0114 29.8
30.00 23.3 25.0- 20.3 0.0128 25.0 12.2 0.0082 27.1

"-rM~[3 •AION MACTEC Engineerin•S6%7 Consulting, Inc. P,,,
Nuclear Energy Systems & Services Division



Elapsed
time, min

60.00
250.00

1440.00

Temp, Actual
deg C reading
23.3 23.0
23.3 21.0
23.3 20.0

Corrected K
reading
L8 .3
16.3
15.3

0. 0128
0. 0128
0 .0128

Rm Eff.
depth

23.0 12.5
21.0 12.9
20.0 13.0

Diameter
Mm
0.0059
0.0029
0.0012

Pe•e~i404
finer

24.5
21.8
20.5

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL =
% SILT = 68.4 % CLAY = 23-.6

D8 5 = 0.06 D6 0 = 0.04 D5 0 = 0.03
D3 0 = 0.01

% SAND = 8.0

TOSHIBA CORPORATION MACTEC Engineerir%1 % Consulting, Inc.
Nuclear Energy Systems & Services Division

I.J t., I•q'N:. N,,t•t It7
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Particle Size Distribution Report (ASTM D422-63 (2007))
U.S. SIEVE OPENING IN INCHES

3 2 1-112 1 3/4 1/2 3/8

U.S. STANDARD SIEVE NUMBERS
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GRAIN SIZE IN MILLIMETERS

0.00110 0.01

% GRAVEL % SAND % SILT I %CLAY
% CLAY

0.0 0.0 7.6 1 R6 7• R
7k 186 738

- - I -- I--
SOURCE SAMPLE#

- U4-6A UD-3
I UEPFHIELEV. I DATE SAMPLED USCS I MATERIAL DESCRIPTION I NM% i Li I P

DEPTHIEL :TED b- _
1110.5-112.5 1 6/26/08 1 CH I Liolit Greenkh Gray Pat Clay I I R4 172
I fn I ..... Gr I I - -I

i.- -. -" o esed y:EH eviwe by J
I Client Fluor Enterprises, Inc. MACTE0 Tested by: EH Reviewed by: JW

_Pr cSTP Unt.s 3 & 4 Specific Gravity 2.762 (ASTM D 854-06)AND
SProject No. 6234084660 Task1. Lab No. 8954 CONSULTING, INC.
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GRAIN SIZE DISTRIBUTION TEST DATA RS-5130404

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
# ý10 0.15 99.7
# 20 0.29 99.5
# 40 0.34 99.4
# 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:. 49.38
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= 16.294964 - 0.164 x Rm

Elapsed
time, min

.2.00
5.00

15.00
30.00

Temp, Actual
deg C reading
23.3 51.0
23.3 48.0
23.3 46.0
23.3 45.5

Corrected
reading
46.3
43.3
41.3
40.8

K

0.0127
0.0127
0.0127
0.0127

51.0
48.0
46.0
45.5

Eff.
depth

7.9
8.4
8.8
8.8

Diameter
mm
0. 0253
0.0165
0.0097
0.0069

Percent
finer

84.6
79.2
75.5
74.6

MACTEC Engineerin 6 aa ,Consulting, Inc.
TOSHIBA CORPORATION St3esDi
Nuclear Energy Systems & Services Division

DCNrN•LR.•"1i1



Elapsed
time, min

60.00
250.00

1440.00

Temp,
deg C
23.3
23.3
23.3

Actual
reading
45.0
44.0
44.0

Corrected
reading
40.3
39.3
39.3

K

0. 0127
0.0127
0.0127

Rm Eff.
depth

45.0 8.9
44.0 9.1
44.0 9.1

Diameter
mm
0.0049
0.0024
0.0010

PertedP404
finer

73.7
71.9
71.9

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL -

% SILT = 18.6 % CLAY = 73.8
% SAND = 7.6

D8 5 = 0. 03

MACTEC Engineerin and Consulting, Inc.
TOSHIBA CORPORATION gysSi s
Nuclear Energy Systerns & Services Division

D1~L~ii~
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Particle Size Distribution Report (ASTM D422-63 (2007))
U.S. SIEVE OPENING IN INCHES

3 7 1-102 1 3/4 112 3/8 4

U.S. STANDARD SIEVE NUMBERS
!.0 20 30 40 60 100 140 200
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GRAIN SIZE IN MILLIMETERS

0.1 0.01 0.001

Ll % COBBLES |_% GRAVEL % SAND % SILT % CLAY
0.0 0.0 0.2 5.1 "94.7

__ SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PL
U4-6A UD-4. 265-967 ft 6/27/08 CH Olive Brown Fat Clay 87 34

Client Fluor Enterprises, Inc. MACTEC ENGINEERING 0 rested by: EH Reviewed by: JW

Project STP Units 3 & 4 AN D Specific Gravity = 2.77 (ASTM D 854-06)

Project No. 6234084660,Task 1.21 Lab No. 8955 CONSULTING, INC.
ý0

C)



RS-1 110404
GRAIN SIZE DISTRIBUTION TEST DATA

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

Sample Data

Source: U4-6A
Sample No..: UD-4.
Elev. or Depth: 265-267 ft Sample Length(in.
Location: U4-6A
Description: Olive Brown Fat Clay
Date: 6/27/08 Natural Moisture:
Liquid Limit: 87 Plastic Limit: 34 USC11
Testing Remarks: Tested by: EH Reviewed by: JW

Specific Gravity = 2.77 (ASTM D 854-06)

/cm.): 8955

38.8
Class.: CH

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 Cumul. Wt. Percent
retained finer

# 10 0.00 0
# 20 0.02 100.0
# 40 0.02 100.0
# 60 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

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
time, min

2.00
5.00

15.00
30-00
60.00

Temp,
deg C
23.3
23.3
23.3
23.3
23.3

Actual
reading
53.0
53.0
52..5
52.0
50.5

Corrected
reading
48.3
48.3
47.8
47.3
45.8

K

0.0127
0.0127
0.0127
0..0127
0.0127

Rn Eff.
depth

53.0 7.6
53.0 7.6
52.5 7.7
52.0 7.8
50.5 8.0

Diameter
MM
0.0247
0.0156
0.0091
0.0064
0.0046

Percent
finer

99.0
99.0
97.9
96.9
93.9

TOSHIBA CORPORATION
Nuclear En6rgy Systems & Services

MACTEC Engineering 6e8 Consulting, Inc.

Division
DCN7Vt'LMV--



Elapsed
time, min
250.00

1440.00

Temp, Actual
deg C reading
23.3 47.0
23.3 42.5

Corrected K
reading
42.3
37.8

0.0127
0..0127

Rm Eff. Diameter Per1tO404
depth mm finer

47.0 8.6 0.0023 86.7
42.5 9.3 0.0010 77.5

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL =
% SILT = 5.1 %CLAY = 94.7

% SAND = 0.2

D8 5 = 0.00

MACTEC Engineering 6  Consulting, Inc.
TOSHcA CORPORATION ' Srvce Dviio
Nuclear Energy Systems & Services Division
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Particle Size Distribution Report (ASTM D422-63 (2007))
U.S. SIEVE OPENING IN tNCHES

3 2 1-1/2 1 3/4 112 3(8
A

U.S. STANDARD SIEVE NUMBERS
in n An An nR in1 n 9f
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GRAIN SIZE IN MILLIMETERS 0.1 0.01 0.001

% COBBLES % GRAVEL % SAND %SILT % CLAY
0.0 0.0 0.5 35.9 63.6

SOURCE SAMPLE # DEPTHIELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PL
0 T3-5B JD-4 98-100 Ft. 6/25/08 CH Brown Fat Clay 55 _25

Client Fluor Enterprises, Inc. i MACTEC ENGINEERING 0 Tested by: EH Reviewed by: H]

Project STP Units 3 & 4 AND Specific Gravity 2.754 (ASTM D 854-06)

Project No. 6234084660,Task 1,2 Lab No. 8960 CONSULTING, INC.



GRAIN SIZE DISTRIBUTION TEST DATA RS-5130404

Client: Fluor Enterprises, Inc.
Project: STP Units 3 & 4
Project Number: 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: T3-5B
Description: Brown Fat Clay
Date: 6/25/08 Natural Moisture:
Liquid Limit: 55 Plastic Limit: 25 USCS Class.: CH
Testing Remarks: Tested by: EH Reviewed by: HJ

Specif.ic Gravity = 2.754 (ASTM D 854-06)

Mechanical Analysis Data

Initial
Dry sample and tare= 76.16
Tare = 15.98
Dry sample weight = 60.18
Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained finer

# 4 0.00 100.0
# iL 0.00 100.0
# 20 0.04 99.9
# 40 0.09 99.9
# 60 0.13 99.8
# 100 0.15 99.8
# 140 0.25 99.6
# 200 0.31 99.5

Hydrometer Analysis Data

Separation sieve is #200
Percent -#200 based upon complete sample= 99.5
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= 16.294964 - 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 60.0 55.3 0.0127 60.0 6.5 0.0229 89.4
5,00 23.1 56.0 51.3 0.0127 56.0 7.1 0.0152 82.9

15.00 23.1 51.0 46.3 0.0127 51.0 7.9 0.0093 74.9
30.00 23.1 47.0 42.3 0.0127 47.0 8.6 0.0068 68.4

TOSHIBA CORPORATION MACTEC Engineerin9 697 Consulting, Inc.
Nuclear Energy Systems & Services Division



Elapsed
time, min

60.00
250.00

1440.00

Temp, Actual
deg C reading
23.1 44.0
23.1 39.0
23.1 32.0

Corrected K
reading
39.3
34.3
27.3

0. 0127
0.0127
0.0127

Pm Eff. Diameter Pergg-P0 404
depth mm finer

44.0 9.1 0.0050 63.5
39.0 9.9 0.0025 55.5
32.0 ii.0 0.0011 44.1

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL
% SILT = 35.9 % CLAY = 63.6

% SAND = 0.5.

D 8 5 = 0.02 D6 0 = 0.00 D5 0 = 0.00

MACTEC Engineerin ^and Consulting, Inc.
TOSHIN A CORPORATION Systems CSr(ics-4Dviio
NuclearEnergySystems &Services Division



Particle Size Distribution Report (ASTM D422-63 (2007))
- U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER

1- 1 1/2 3-8 1 20 30 4Q 80 10D 14 200 
0
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2 11711 -- -- -- - -..... --- . 20
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SOURCE SMPLE # DPTH/ELEV DATE SAPLED IUSSIZ INERA MILLIMEOTERS•. L P

0 D3-__IA UD-I 48-50 Ft. 6/24/08 CH Reddish Brown and Light Greenish Gray Fat Clay 60 20

I Client Fluor Enterprises, Inc. . MACTEC ENGINEERING 0 Tested by: EH Reviewed by: HJ

Project STP Units 3 & 4 AND Specific Gravity = 2.775 (ASTM D 854-06)

L"Project No. 6234084660,Task 1.2 Lab No. 8961 CONSULTING, INC.

c..•

0
0•



GRAIN SIZE DISTRIBUTION TEST DATA RS-5130404

Client: Fluor 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. Sample Length(in./cm.): 8961
Location: D3-1A
Description: Reddish Brown and Light Greenish Gray Fat Clay
Date: 6/24/08 Natural Moisture: 23.4
Liquid Limit: 60 Plastic Limit: 20 USCS Class.: CH
Testing Remarks: Tested by: EH Reviewed by: HJ

Specific Gravity = 2.775 (ASTM D 854-06)

Mechanical Analysis Data

Initial
Dry sample and tare= 72.34
Tare 15.35
Dry sample weight 56.99
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 0.866 98.5
# 60 0.93 98.4
# 100 1.40 97.5
# 140 2.56 95.5
# 200 3.97 93.0

Hydrometer Analysis Data

Separation sieve is #200
Percent -#200 based upon complete sample= 93.0
Weight of hydrometer sample: 56.99
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 PRm

Elapsed Temp, Actual Corrected K PRm Eff. Diameter Percent
time, min deg C reading reading depth mm finer

2.00 23.1 51.0 46.3 0.0127 51.0 7.9 0.0252 73.5
5.00 23.1 49.0 44.3 0.0127 49.0 8.3 0.0163 70.3

15.00 23.1 46.0 41.3 0.0127 46.0 8.8 0.0097 65.6

MACTEC Engineeringa Consulting, Inc.
TOSHNcA CORPORATgy N System DSCervfie Di
Nuclear Energy Systems & Services Division



Elapsed
time, min

30.00
60.00

250.00
1440.00

Temp,
deg C
23.1
23.1
23.1
23..1

Actual
reading
43.5
41.0
38.0
36.0

Corrected K
reading
38.8
36.3
33.3
31.3

0.0127
0.0127
0.0127
0.0127

Rm Eff. Diameter PerKSP• 404
depth mm finer

43.5 9.2 0.0070 61.6
41.0 9.6 0.0051 57.6
38.0 10.1 0.0025 52.9
36.0 10.4 0.0011 49.7

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL = 0.9
%SILT = 35.5 %CLAY = 57.5

D8 5 = 0.05 D6 0 = 0.01 D5 0 = 0.00

% SAND = 6.1

TOSHIBA CORPORATION
Nuclear Energy Systems & Services I

MACTEC Engineerin_7and Consulting, Inc.

)ivision
DON FLRB1i7
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Particle Size Distribution Report (ASTM D422-63 (2007))
U.S. SIEVE OPENING IN INCHES

4

U.S. STANDARD SIEVE NUMBERS
10 20 30 40 60 100 140 200

HYU•RUMETE I -

I ] 1 I1-.. .. ... ........ -..T .. .... .. - -.-.- m 12
100

90

80

70

60

50

-- --- V1
II

II ......

I1 I I )

F

0

10

20

30
I-

03

W-
z
L-
Z
W-
W
wd

, I I _ _

-i "-- - N

m

rIl
z-4

X
C)

m

--t

AMl I- I+--I

V30

2D

10

0

50I

500O

60

70

80

90

100

-4 I I I 4-I -1---~-Th ... =---I--- -I-I it -.- . " -1 -+ 4 I--II

---- 4-4-4-!-4-f- 4- -4 I 4- -4 -1--I-I-4-4--4-- 4-4-4 -1-I-I--I-4----!-- + - + -4 -4-4-I

100 10 1
GRAIN SIZE IN MILLIMETERS

0.1 0.01 0.001

%COBBLES
% GRAVEL I % SAND % FINES

CLAYCOARSE FINE COARSEL
0.0 0.1

MEDIUM I FINE SILT
0.0 0.0 0.3 15.0 41.6 L43.0

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED U - MATERIAL DESCRIPTION NM PL
o D3-1A UD-2 98-100 Ft. 11/11/08 CL Brown Lean Clay with Sand 44 18

Client Fluor EnterpIrises, Inc. MACTEC ENGINEERING 0 Tested by: EH Reviewed by: HJ

Project STP Units 3 & 4 AND Specific Gravity = 2.692 (ASTM D 854-06)

Proiect No. 6234084660,Task 1.2f Lab No. 8962 CONSULTING, INC.



GRAIN SIZE DISTRIBUTION TEST DATA RS-5130404

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

Sample Data

Source: 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 Plastic 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= .00

Sieve Cumul. Wt.' Percent
retained finer

# 4 0.00 100.0
# 10 0.09 99.9
# 20 0.20 99.7
# 40 0.29 99.6
# 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
time, min

2.00
5.00

15.00
o0 -.00

Temp,
deg C
22.8
22.8
22.8
22..8

Actual
reading
42.0
40.0
37.0
35.0

Corrected
reading
37.2
35.2
32.2
30.2

K

0.0130
0.0130
0.0130
0.0130

Rm Eff.

depth
42.0 9.4
40.0 9.7
37.0 10.2
35.0 10.6

Diameter
mm
0.0282
0.0182

0.0108
0.0077

Percent
finer

56.5
53.4
48.9
45.8

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Di

MACTEC Engineeri§% Consulting, Inc.
ivision

U kL ,MI(•t1iLKW[ l7



Elapsed
time, min

60.00
250.00

1440.00

Temp,
deg C
22.8
22.8
22.8

Actual
reading
33.5
31.0
28.0

Corrected K
reading
28.7 0.0130
26.2 0.0130
23.2 0.0130

Rm

33. 5
31.0
28.0

Eff.
depth
10.8
11.2
11.7

Diameter
Mm
0.0055
0.0028
0.0012

PeWOPP04
finer

43.6
39.8
35.2

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL =
% SAND = 15.4 (% coarse = 0.1
% SILT = 41.6 % CLAY = 43.0

% medium = 0.3 % fine = 15.0)

D8 5 = 0.08 D 6 0 = 0.03 D5 0 = 0.01

MACTEC Engineeri61fw Consulting, Inc. DNt

Nuclear Energy Systems & Services Division
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LIQUID. AND: PLASTIC: LUMITS TEST REPORT (ASTM D 4318-05)

0
z

LIQUID LIMIT

S.SOURCE SAMPLI # I DEPTHIELEV. DATE SAMPLED tuSe . MATERIAL DESCRIPTION NM LL !P N
I ., SOURCE -.. . .. D

"A YT') •A t* -,' t* Ann •AN

0
0

U3-kL- .ul l +-JU IL OI/,UO B- .lrown a y [., Ori, Clay

Client Fluor Enterprises, Inc. CTEC ENGINEERING 0 Tested.by:EH Reviewedby:JW

Project STP Units 3 & 4 A Specific Gravity = 23749 (ASTM D 854-06)

Project No. 6234084660,Task 1.21 Lab No. 8950 CO __NSULTING, ING.. C
C,41
C



CD

00

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

z
w
z
0

0z

W

!5

LIQUID LIMIT

SOURCE SAMPLE IDEPTH/ELEV. DATE SAMPLED USCS
I !

0 U3-3A UD-2
MATERIAL DESCRIPTION

Gray Fat Clay
NM % LL Pi

50-52 ft 6/23/08 CH4 6f) 36
60 36----------- I- . I

--I - I -I- _______ I -_______________ _____ _____ -4-
0
0

Client Fluor Enterprises, Inc. 0 MACTEC ENGINEERING ° Tested by: EH Reviewed by: HJ

Project STP Units 3 & 4 AND Specific Gravity = 2.784 (ASTM D 854-06)

Project No. 6234084660,Task 1.2 Lab No. 8956 CONSULTING, INC._
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LIQUID AND PLSTIC LIMITS TEST REPORT (ASTM D 4318.05)

zull
I-z
0

0

z

LIQUID LIMIT

0

SOURCE ... AMPLE # D , " .. ELEV: DATE SAMPLED USCS MATERIAL DESCRIPTION f".. . - , CC- rU3-3A UD-3. 60M62ft 6/23/08 CL Strong Brow- Lean Clay 222. 35 19

cllert Fluor Enterprises, Inc. MACTEC ENGINEERING Tostvd by..EH Reviewed by: JW

Project STP Units 3 & 4 Lao_5 Specfic Gravity'=2.758 .-

ýProject No. 6234084660,Task 1.21VLab No. 8951 CONSULTING,_____________ INC____________________
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Cd)

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

W
l,--
z
0
C)
wv

w

z

0~

LIQUID LIMIT

C~)

SOURCE SAMPLE# DEPTIELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL PI
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.7_ _ MACTEC ENGINEERINGA Tested by: EI Reviewed by: HJ

Project STP Units 3 & 4 ANDSpecific Gravity = 2.777 (ASTM D 854-06)

" .-- CONSULTiNG, INCabNo._CNSULTING,_INCIProject No. 6234084660,Task 1.21 Lab No. 8957 _______CON _________ULTING,____________________NC. _____
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LIQUID ANDP LASTIC ULIMTS TESTREPORT (ASTI D 431 8-05)

62.7

61.7

Z 60.7

z
0

5-c 5.7

a~n. 

--

I

Iflilill lilI LLFILU
I

40.
x
W

0

co

0.
20

Dashed line indicates the approximate/
upper L~t boun~dary for natural saft

4

-- ' .. ..... .. -..... .. i.

1IL "OL MH Ir OH

TI-

I
58.7

10

7

4iIN
57:

5 20NUMBER OF BLOWS 25:30 40 10 .50
LIQUID LIMIT

70. 90 110

I .SOURCE SAMPLE ,DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DlRCRIPTIOJN
""4 I- - - -.. ... .... ... E•- IT....

U4-1A
5NM%1 M P1

I25J.0 60 F:18UD-2 108-110 ft .6/28/08 CH Light Greenish Gray Fat Clay
-- d C I

-I ______________ ______________
I -I I

0
0

1A
Qb

S-I . I -1 mix
--__________________ -. . ________ _____ -.-. . -- . .__o_"__"_...... . ..___.....
Client Fluor Enterprises, Inc. A E GINEERI Tested by: EH Reviewed by: JW
Project STP Units 3 & 4 Specific Gravity = 2.744 (ASTM D 854-06)

Project No. 6234084660,Task No. 8963 CONSULTING, INco



00

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

z
LUJ

z
0

LUi

0
z

C)

C/)

LIQUID LIMIT

SOURCE SAMPLE#
4 -~I0 U4-1A

DEPTH/ELEV.
21R-220 ft

DATE SAMPLED USCS
6/25/08 I R

MATERIAL DESCRIPTION I NMO/o LL
NM % LL P1PI

UD-4 ":{'3

0

Client Fluor Ente-prises, _ _c. MACTEC ENGINEERING ° Tested by: EH Reviewed by: HJLProect STP Units 3 & 4 AND Specific Gravity 2.793 (ASTM D 854-06)

Project No, 6234084660,Task 1.2 Lab No. 8958 CONSULTING, INC.
j,

0

0
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LIQUID AND PSTIC LIITS TEST REPORT (ASTM D 431 :-05)

60 WOO

501ý

401

F-z

W

0

x

_30

U)

:5

Dashed line indicates the approXimate
upper limit boundary for natural soils

/

• /

/ 0

/

//

_ 1 /
MIkrOHii MI1

201

10
7
4

. .......... . -Wo- , -
I U 30t

LIQUID UMI•T
70 .1 iv

1 T
SiOURCEUI SAMPLE # i DEPIHIELEV. I DATE SAMPLED I USGS MATIPIAI fIl:5• c.PI IPTIflt•

aSG MATERIAL DESCRIPTION -NM % I L [ .F4
All ~QHOK.1 u-A UUj-5 28-2i3U tt 6/"25/08 .. CH VAry DArk C~rppnid, C~r2u 1~t ('Irn,

Ver TIr GreihQp t-
-t I *-..-----4-.......~.

C) I ______________________________ I _________________________ . ________________I __________ ~ I.....~............ I ______

Crient Fluor E3n & ~es4 Ic.
Project STP Uni ts 3& 4

Project No. 6234084660 Task 1.2 Lab No. 89•
54

M CT C. E G.I Ri G *. Tested by: EH Reviewed by: JW

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

.......... ... ........ .
(d

0

C•
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LIQUID. AND PLASTIC LIMITS TEST REPORT ( ASTM D 4318 ,,5).

.fit --------

5C

40

I-
z

0
C-)
a::wu

z

0

a-

3C

Dnshe. line indicates the approximate / "
upper limit boundary for natural soils

• /

/ • -

"/

"t i F"QrOH

20

10

10 .30 50L
:LIQUID LIMIT

70¸ 20 110

0

SOURCE SAMPLE# L DEPTHfE:EV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % Li, ____

T-U4-1A UD-6 1268.5-270.5 6/26/08 CR Greenish Gray Fat Clay 43.0 74

ft

Cilritlur Eternss, 1~C NGR EERNG Tested by: EH Reviewed by: J1W
jct sTrP Units; 3& 4 ASpecific Gravity 2.746 (ASTM D 854-06)

Project No, 6234084660,Task 1.2 LaB No. 8965 CONSULTI G0, NCG. 11 ý

0•
0)
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LIQUID AND PLASTIC LIMITS TEST REPORT ASTM D4318 (05).

I-

z
0
(.)

w

uJ
z

i2

LIQUID LIMIT

r r - 1 r C C

p

SOURCE

U4-1A
SAMPLE # DEPTH/ELEV. I DATE SAMPLED USCS

I- -I- F
UD-7 277-279.2 FtI 6/27/08 CH

MATERIAL DESCRIPTION

Dark Bluish Gray Fat clay 81
NM% LL P1

- F 1 1 1. -
54

.,Client FlUor Enterprises, Inc ..... MACTEC I
Projject STP Units 3 & 4

Project No. 6234084660,Task 1.21.LabN . :CONSNU

ENGINEERING
AND

0 Tested by: EH Reviewed by: 1-J

LTING, INC.. . ..............



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

I-

z
0

XW
Q
z

5

LIQUID LIMIT

1A
0Q

SOURCE SAMPLE# DEPTHIELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL P1
9 U4-3A LTD-_ 1 52-54' 6/25/08 CL Light Reddish Brown to Light Olive Gray.Lean Clay _ ____ 46 26

Client FluorEnterprises, Inc. - - MACTEC ENGINEERING 0 Tested by: EH Reviewed by: HJ

Project STP Units 3 & 4 AND Specific Gravity 2.762 (ASTM D 854-06)

Project No. .6234084660,Task 1.2 Lab No. 89591- CONSULTING, INC. _
Cr
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LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 418-05)

W
z

0
li
w•
HL

X
U'
0
z

HL

LIQUID LIMIT

SOURCE SA-APLE# IDEPTHF-LEV.
i--~ 4

DATE SAMPLED USGS
6/25/08 I CL

MATERIAL DESCRIPTION
LiEht Gray to Light Brown LeE

Imm % Uo
U4-3A UD-2 85-87 ft 27T9

C
0

Client Fluor Enterprises, Ic. . C E N . Tested by: EH Reviewed by: JW

Project STP Units 3 & 4 ANU Specfc Gravity 2.725 (ASTM D 854-06)

Project No. 6234084660,Task 1.21 Lab No. 8953 CONSULTING, INC.: c,,

40
0



0)

CY)

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

I--
zw

I--

z
0

XW
0
z

a--

LIQUID LIMIT

0
0~

SOURCE SAMPLE # DEPTHIELEV.1 DATE SAMPLED] USCS MATERIAL DESCRIPTION NkM % LL PI
0U4-6A UID-3 -110.5-1 12.5 6/26/08 ~. CH Light Greenish Gray Fat Clay 3 0.7 -i84 62

Client Fluo,-r,,te _____e_ _ _. MACTEC ENGINEERING T Tested by: EH Reviewed by: JW

Project STP Units 3 & 4 AND Specific Gravity = 2.762 (ASTM D 854-06)

Project No. 6234084660,Task 1.2j Lab No. 8954 CONSULTING, INC.

W I
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00
Cd)

LIQUID AND PLASTICLIrITS.TEST REPORT (ASTWD 431:8 .5)ý

z

z
0

C--

x
Lu

5

LIQUID LIMIT

0b

SOURCE SAMPLE# DEPTWELEV, DATE SAMPLED uses WMARAL DESCRIPTION INM U Pi l
U4-6A 014 265-26,7 ft 6/27/08 CH Olive Brown Fat Clay 38.8 87 5 3,

Client Fluor Enterprises, Inc. ______ T C G0 Tested by. ER Reviewed by: 1-W
Project STP Units 3 & 4 Specific Gravity= 2.77 (ASTM D 854-06)

Project No. 6234084660,Task 1.21 Lab No. 8955 CONSULTING, INC .
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LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318-05)

z
I--z
0

Lu

X
0
z

0

cI-

LIQUID LIMIT

I r 1 T 
-,j1~ -.--- _____ _____ __-__ 

------. 
t --

SOURCE SAMPLE # DEPTH/ELEV. i DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL P1
a Q3-5B UTD-4 98-100 Ft. 6/25/08 CH Brown Fat Clay 55 30

0
0

Client Fluor Enterprises, Inc. MACTEC ENGINEERING 0 Tested by: 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. 8960 CONSULTING, INC. .
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LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318-05)

0
C0

X
0

LIQUID LIMIT

0

0A

K SOURCE SAMPLE # DEPTHIELEV. DATE SAMPLED USOS MATERIAL DESCRIPTION NM%*D3-IA UD- 1 48-50 Ft. 6/24/08 CHRdihBonadLgtGens ryFtC.v23.4 60 40

Client FluorEgterpses, Inc. MACTEC ENGINEERING " Tested by: EH Reviewed by: HI

_Project STP Units 3 & 4 AND Specific Gravity 2.775 (ASTM D 854-06)

Project No. 6234084660,Task 1.2- Lab No. 8961 CONSULTING, INC.
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LIQUID AND PLASTIC LIMITS TEST REPORT ASTM D4318 (05)

I-z
LU-

0

ILI

x

LU

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED
1 1/11/0£,-

US CS MATERIAL DESCRIPTION NM %i LL I PI
4 - I- 4-

o D3-lA [I I ID)-2 QR-] 00 Ft I. "PrAnAn T .• rlnu u,,'it .£n 44.1 26UD 11/11/08 cL Brown T ean Cl with qa-d

0
C~)

4. 4. + 4. 4

*1- ***-f 4. 4.

--4 .4 I. 4-

,__________ - LI. ___ _.I ___ _

Client Fluor Enterprses, Inc.____ . MACTEC ENGINEERING 0 Tested by: Ell Reviewed by: HJ

Project STP Units 3 & 4 AND

Proect No. 6234084660 Taskj12 Lab No. 8962 CONSULTING,: INC.



RS-5130404

UNCONSOLIDATED UNDRAINED TRIAXIAX. TEST by ASTM D2850
.. . , ......... I .,........ I, ......... I.............. I...........

30

20-

a-

....................................... ------- ----------------- ................ ......... .............

.......................................................... ---------------- ................... .... ............ ........... I ......................10-

0-

0 10
2,20 30

p. psi
40 50 60

35-

30-

25-

I , I '

'8(. 20-

15-

........... ......... - ........ ...........

.... ....... ...............

... ........ ............ -----------

. .......... ------------------------ -----------

............ ............ ...........

........... ----------- ------------------------

sampl No,.UD

Test Nol. B

D5et f85 . .t . .

ToOWedby aEM

Test- Date, 8/27/04_______

Chetike~d by .1W

Ch~ck. Date

Diameter, in2.5

Height, in

Water Content, % 34.9

Dry Density, pcf 87.37

Saturation, % 99.5

Void Ratio 0.965

Confining Stress, psi 28

Undrained Strength, psi 15.25

Max. Dev. Stress, psi 30.49

.SVrin at Failure, %. 15

Stroin Rate, %/min .

Measured .Specific Grovity 2,785

Liqu'd Limit. 61

P.stigc Limit. 25

5-

0
I I I i
5 10 15

VERTICAL STRAIN, %.
20

PllosVHzlty, Indx

Prjct Th U nits .1 4 ___

ocoio,;U32A UD- 1

-JProjýectN663046.

Sample Type- Urn~lsturbed __ ___

Description: Brown Fat Clay (CH)

Remarks: By ASTM 02850-03a 2007. SG (ASTM 0854-06), PI (ASTM 04318-05). Task 1.2

. Phase calculations
Wed, 08-OCT-2008 14:40:25
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

based on.start of test.

593/763 DCIEXFL"tI17



RS-5130404

UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850

r'.

p, psi

I , I , I ,
70

60-.

(n

0.

w-
0i

50-

40-

............ !.......... . ........... ............

.......... .. .. .. .

.. ...... ... .... ...-- -- -....... ..... F............
. . . ... . .. .. -- -- -- -

Symbolr01 i i

Sample No. UD-3 1
Test No. 8951 1 1
Depth 60-62ft

Tested by SM

Test Date 08/25/08_

Checked by 4W

Check Date _ ]_
Diameter, in I2.866
Height, in 5.996

Water Content, % 22.2

Dry Density, pcf 104.9

Saturation, % 95,3

Void Ratio 0.643

Confining Stress, psi 28

Undrained Strength, psi 20.69

Max. Dev. Stress, psi 41.38.

Strain at Failure, % . 15

Strain Rate, %/min 2

Measured Specific Gravity 2.76

Liquid Limit 35

Plastic Limit 16 J

30-J

20-

i , 4-

5 10 15

VERTICAL STRAIN, %

20

Plasticity Index 19
1* .4 .~ 4

ject: STP Units 3 & 4

Location: U3-3A UD-3

Project No.: 6234084660 2Hring No.: U3-3A

Sample Type: Undisturbed

Description: Strong Brown Lean Clay (CL)

Remarks: By ASTM D2850-03a 2007. SG (ASTM D854-06), PI (ASTM D4318-05) Task 1.2

Phase calculations based on start of test.

594/763 DCNDfF.LR,&1f7
Tue, 14-OCT-2008 16:21:15

TOSHIBA CORPORATION
Nuclear Energy Systems & Seivices Division



RS-5130404.

UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850
; l Ill, 1l 1llllll I IIIIii, li III 11111 ,. I ~II~i il l., i i i ll

150

100-

O_

.......................... ........................ ............. ---------- --------------------- ---------- ......... ------- .................... ....

--- ----------- ------ -------------------------I -------------------------I - ------------------------------------------------ -------------------50-

0- I I l • ] l l l i l l l l l l l l l

'500 !
-I I I ''I I I I I . . I . I I I

00 150 200

p. psi
250 300

70 -

60 -

50 -

a
C/)

U.;
I-

0
I-

5:w

40-

30-

20-

10-

----------- . ......... i ........... :............

. ............. . . ......... -- -- -- - ............

-- " --- -- . . . .

.. .. . . . . . .

-- - - - - -- - - - -
-- - - -- - - -- - - -- - - -

.. .... .. ... .. .. .. .. .

g

Symbol .(

Sample Na. UD-7

Test No. 8952

Depth 277-279.2 f

Tested by HJ

Test Date 1 0/9/08 I

Checked by _" _ __

Check Date

Diameter, in ".864 _

Height, in 6

Water Content, % 32.2

Dry Density, pcf 88.55

Saturation, % 96.7

Void Ratio 0.896

Confining Stress, psi 126.4

Undrained Strength, psi 24.08

Max. Dev. Stress, psi 48.16

Strain at Failure, 5 13.5

Strain Rate, %/min 1

Measured Specific Gravity 2.69

Liquid Limit 81

Plastic Limit 27

0
0

S I I '
5 10 15

VERTICAL STRAIN, %
20

Plasticity Index. 54

TFT

Project: STP Units 3 & 4

Location: U4-1A, UD-7

Project No.: 6234084660

Boring No.: U4-1A

Sample Type: Undisturbed

Description: Dark Bluish Gray Fat Clay (CH)

Remarks: By ASTM D2850-03a 2007. SG (ASTM D854-06).

Phase calculations based on start of test.

PI (ASTM D4318-05). Task 1.2

Thu, 20-NOV-2008 15:56:31
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

595/763 DCNMI-t"LR-1f7l
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UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D28.50
30-

20-

:/

10-

0 II

10 20 30

p, psi

40 50
060

aX.
vfi
UV)w

I-"
on

5. .......................4 : .. ..... ........... ............ --- ----- -- ----

2 ------- -----. .. ......-"' "

0 5 10 15 20
VERTICAL STRAIN,%

somrpie Na. UD-2
'fet NoG 8953

Deph . :85-87 ft
----------

I .. .... . - I •Heigt,DatI

Wnoter Content, 5C 27.9

Dyoensity, pct 95.49

Saturation, X 97.2
V61 d Rotio .0.785

Confining Stress, psi 49

Undraiined Strength, psi 2.4'9

Max. Oev. trspsýi 4;981

Strum ~at 74lua X 1'5

St.raln Reto, 'X/min 1

Moasured. Specific Gravity 2.73

Liquid Limit 30,

Plastic Limit 9

Plasticity Index

[Project- STP Units 3 & 4. - ........iLocation; UI4-3A U0-2 ... .. . ' .. . ..

, ,,. Project No.: 6234084660

* iMA . ,! Boring No.: U4-3A
" .. ..' •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

Phase calcu
Wed, 08-OCT-2008 14:12:04

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

ilatians based on start of test.

596/763 DC NWL"1RIti
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UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850
60

40

0~

0~

, VL----------- ....~~~~~~~~~~~~~ ... ... .................. ..... ...... . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . .

S............................................ . ........................ ............................ _ _ _ _L_20

0
0

20 40 60

P, psi

80 100
'1i120

14-

12-

10-

0.

(I)

0

8-

----------.---........... ; ..... ;..... . .........

---- ---- ............. I ........... I ............
... ...... ........... .....-........ -------.. ..

Symbol 1 _ _ 1
Sample No. UD-3

Test No. 8954

Depth 1!10.5-112.1

Tested by BM

Test Date 08/28/08
Checked by !JW

Check Date __i______ __

Diameter, in 2.863

Height, in 5.62

Water Content, % 30.7
Dry Density, pcf 911.87 1

Saturation, % 96.9

Void Ratio 0.875

Confining Stress, psi 56

Undrained Strength, psi 5.987

Max. Day. Stress, psi 11.97

Strain at Failure, % 15

Strain Rate, %/min 1

Measured Specific Gravity 2.76

Liquid Limit 84

Plastic Limit 22

Plasticity Index 62

4-

2-

0 , I • I . . . .

0
I *

5 10 15
VERTICAL STRAIN, X

220

Project: STP Units 3 & 4

Location: U4-6A U0-3

Project No.: 6234084660
T, ý. Z'jl

Boring No.: U4-6A

Sample Type: Undisturbed

Description: Light Greenish Gray Fat Cloy (CH)

Remarks: By ASTM. D2850-03c 2007. SG(ASTM D854-05), PI(ASTM D4318-05). Depth in feet. Task 1.2

Phase calculations based on start of test.

r 606ýAf,45K 597/763
Nuclear Energy Systems & Services Division

DCN-ILRi•h17
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UNCONSOLIDATED UNDRA:NMED TRIAXIAL TEST by ASTM: D2850
i r i i l I I I I I I • I I I I I • I . . t. i ,. . . . • I I . . . . I , , , ,

150

100-

I I 1. . I

C.
a-

r

II I I I II I 1 II -T111 1 .

50-

0-

7o

60-

50-

3 DU) 100

p, psi
zuu z2U 3uu

- L ' 1 •Lb ....... I '

'ui
CL

0

40-

30-

................................. ------------

........... ------------ ------------

.... ...... . ......... ........... ------------

-----------

........................----- -- --------..........
----------- ............ ..........

-----------

Smpripie -No. j tD-4 ____ ___ ___

Test No. 81355

Depth ft.2

Tested y - I_ _ _

Test Date,0/8-1

Checkecd by JW
Cheek Date

Diameter,. in 23 5 7

Heigt in5.601

Water content. %s3,

Dry. Density, pat 81323
Saturation, %Z 100.0

Void Ratio 1.08

Corfnking t~s psi 126

Undroimed Strength, psi: 20.911
kaxt oev.Q S'ese, pao 41,81___

Strain at Failure, 139~ ____

Strain Rttan____ ________

MesrdSpecific Gravity 2177 ___ ____

Li~ui&. Wit 7 _____ ___

20-

10-

0
0 5 10 15

VERTICAL STRAIN, %
20

Plasticity Index 53:

Project: STP Units: 3 & 4 ___

Location U4- SA UD-4

Project No.: 6234084660 .'I

Boring No.: U4-6A -

Sample Type: Undisturbed ____

Description: Olive Brown Fat Clay (CH)

Remarks: By ASTM D2850-03a 2007. SO (ASTM D-854-06), PI (ASTM D4318-05) Task 1.2

Phase calculations based on start of test.
Wed, 0B-OCT-2008 14:30:06

TOSHIBA CORPOPRATION
Nuclear Energy Systems & Services Division

598/763 DCNt•X-LR.&1I?
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

a-
0~

P', psi

.F
Q..

U)

0

35 I. L.. I ! T

30-

32 ....... .........5..........5.............

25 --- ---- ---- ---- ---- 4 .... . .. ........... \ .... .. . .

5 --- --- -------- ............

1 Symbol I 0

I Sample No. UD-2 UD-2 UD-2

Test No. 8956.1 8956.2 8956.3

Depth 50-52 ft 50-52 ft 50-52 ft

Diameter, in j 2.858 2.864 2.867 1

Height, in 6.004 6.007 6.002

- Water Content, % 27.6 26.7 26.6

_ Dry Density, pcf 93.82 1 97.2 97.53

Saturation, % 90.1 94.4 94.5

Void Ratio 0.852 0.788 0.782

Water Content, % 28.2 27.5 26.9

. Dry Density, pcf 97.35 98.38 99.4-5
V'
e, Saturation*, % 100.0 100.0 100.0

Void Ratio 0.785 0.767 0.748
Bock Press., psi 99.99 104. 94.

Ver. Eff. Cons. Stress, psi 13.99 20.99 • 35.

Shear Strength, psi 9.71 15.34 14.79

I Strain at Failure, % 7.75 4.73 10.3

Strain Rate, %/min 0.008 0.008 0.008

B-Value 0.96 0.901 0.76

Measured Specific Gravity 2.78 2.78 2.78

Liquid Limit 60 60 60

0
S I I

5 10 15
VERTICAL STRAIN, %

20

Plastic Limit 24 24 24

Project: STP Units 3&4

Location: U3-3A UD-2

K
Project No.: 6234084660 ( ( KBoring No.: U3-3A

Sample Type: Undisturbed

Description: Gray Fat Clay (CH)

Remarks: ASTM D4767-04

Thu, 04-DEC-2008 09:22:03

Tfl3T-flflA rrilRPnR ATIn"'J

Phase calculations based on start and end of test.

* Saturation -is set to 100% for phase calculations.

599/763 DCNW-•RI17
Nuclear Energy Systems & Services Division
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15

~-10

UJ
O-

(n1
LU
0 5

Li

* CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

. ... . ...---- .-.. ..... 460 - - - . .I . . .

! i

.... 20.......

0 0

VERTICAL STRAIN, % VERTICAL STRAIN, %

30

20

C_

10

0

p', psi

Sample No. [Test No. Depth Tested By Test Date Checked By Check Dote Test File

0 UD-2 _ 18956.1 50-52 ft .1W 19/17/08 B 956.1-2,581 a.dot
A UD-2 8956.2 50-52 ft JW 9/18/08 8956.22582.dat

[D UD-2 8956.3 50-52 ft JW 9/18/08 " _ - _-- 8956.3_2583,dot

....... Project: STP Units 3&4 Location: U3-3A UD-2 Project No.: 6234084660

, Boring No.: U3-3A Sample Type: Undisturbed

k Description: Gray Fat Cloy (CH)

Remarks: ASTM D4767-04

Thu, 04-DEC-2008 09:22:03

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

600/763 DCWDF.LR117J
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767
. I I . , 1 . . . f , ý , , I . . . . . . . . .l 1 . . . . . . . ..i t I I t l ! ' I . . . I " i 1 1 1 1 1 1 1 I

40-

20-

0-

User Spec.

c = 15 psi

= o.o
ton = 0.00

................... . . ........................ ,..... ........... 1....... -- ........ ........ ......- ......... ............. ....................... .

* 4.1111111 111111 I~I II
I I 6 0 . 1 I 1 I 1 1 1 1 1 I I 1 0 0 I I . .

60 80 100
I I I I

120
pi psi

I
35 i ! I t i I i

3

2

2

1

I.-

4Y-

0

0o . ........... ,:. ........ .. ........ ... 4 ............

o -... ......... i........ .... i........... i............

0 - • ----------------------- . ... --- --- • . . . . .

5 "- - - -

5.I

. ,0,

1 Symbol (D A

Sample No. .UD-2 UD-2 UD-2

ITest No. 8956.1 8956.2 8956.3

Depth 50-52 ft 50-52 ft150-52 ft

Diameter, in 2.858 2.864 2.867

Height, in 6.004 6.007 6.002.

- Water Content, V 27.6 26.7 26.6

- Dry Density, pcf 93.82 97.2 97.53

Saturation, % 90.1 94.4 94.5

Void Ratio 0.852 0.788 0.782

Water Content, % 28.2 27.5 26.9

S Dry Density, pcf 97.35 98.38 99.45

Saturation*, % 100.0 100.0 100.0
0 Void Ratio 0.785 0.767 0.748

SSock Press., psi 99.99 104. 94.

Ver. Eff. Cons. Stress, psi 13.99 20.99 35.

Shear Strength, psi 9.71 15.34 14.79

Strain at Failure, % 7.75 4.73 10.3

Strain Rate, %/rain 0.008 0.008 0.008

B-Value 0.96 0.90 0.76

1

0
S I 1 I

5 10 15
VERTICAL STRAIN, %

20 Measured Specific Gravity 2.78 2.78 2.78

Liquid Limit 60 60 60

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
L

Description: Gray Fat Clay (CH)

Remarks: ASTM D4767-04

Thu, 04-DEC-2008 09:23:34
Phase calculations based on start and end of test.

* Saturation is set to 100% for phase calculations.

601/763 DCNDFLR,1&1171
Nuclear Energy Systems & Services Division



RS-5130404

15

~-10u-I0

c/i

cci0-

U)
Li..

0 5

60

CONSOLIDATED UNDRAINED TRIAXIAL rEST by ASTM D4767

.................. ------ ---------- o_4 ...... ...... • ..... .........

. ....... >- Q . . .

-" -
----

n,"

1--
UI
U,.

20

5 10 15 20 25 0 .5 10 -15 20

VERTICAL STRAIN, % VERTICAL STRAIN, %

401

CL

User Spec.

c = 15 psi

= 0.0

ton = 0,00

----------- .... -------------- ---------------...... ................... ----,---

F
20-

80 100 1200
p. psi

Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File

* UD-2 8956.1 50-52 ft JW 9/17/08 8956.1 -_2581a.dot

A UD-2 8956.2 50-52 ft Jw 9/18/08 -8956.22582.dat
M UD-2 8956.3 50-52 ft JW 9/18/08 __ _ -- ____.g 8956.3_2583.dat

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)

FRemarks: ASTM D4767-04

Thu. 04-DEC-2008 09:23:34

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

602/763 DONDFR31
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767
60 -

40-

'n
0_

20-

0-

70-

60-

50-

p', psi

K I

vi

V)
U) 40-

30-

20-

10-

......... ................ L.... .... •...........

-..... . .....

Symbol

Sample No. UD-3 UD-3 UD-3

Test No. 8957.1 8957.2 8957.3

Depth .00-102 f 00-102 fý00-102 f

Diameter, in 2.863 2.86 1 2.841

Height, in 5.948 5.963 5.561

Water Content, % 27.0 23.6 24.2

' Dry Density, pcf 95.65 I 1013 99.82

I Saturation, % 92.2 92.3 91.1

Void Ratio 0.812 0.712 0.737

Water Content, % 26.5 22.5 23.6

D: Dry Density, pcf 99.82 106.7 104.8

L Saturation*, % 100.0 100.0 100.0

SVoid Ratio 0.737 0.624 0.654
Back Press., psi 89.99 j 98. 84.01

Ver. Eff. Cons. Stress, psi 35.01 49, 62.98

Shear Strength, psi 21.18 23.46 29.99
Strain at Failure, V.J 3,95 7.71 ' 3.57

Strain Rate, %/min 0.01 0.01 0.01

B-Value 0.96 0.96 0.92
0 5 10 15

VERTICAL STRAIN, %
20 Measured Specific Gravity 2.78 2.78 2.78

-I.
Liquid Limit 43

Plastic Limit 18

Project: STP Units 3&4

1 Location: U3-6A UD-3

Project No.: 6234084660

........... Boring No.: U3-6A

~~ Sample Type: Undistuirbed

-Ny

'V7
_____ _____ _____ .1

Description: Brown and Light Brownish Gray Leon Cloy (CL)

Phase calculations based on start and end of test.
Thu, 20-NOV-2008 13:17:26

* Saturation is set to 100% for php3n,6•lations.
TOSHIBA CORPORASTION &SrieDvs
Nuclear Energy Systems & Services Division

DCMv(FŽL",1i1
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767
J [ i , i ! ~60-" . I •

----------- ....... -- -----.. . .. . ". . . . . . ............ C1 4 0 -........

U)

rj)

En

0

0 1i-

VERTICAL STRAIN, % VERTICAL STRAIN, %

p', psi

Sample No. Test No. Depth Tested By Test Dote Checked By Check Date i Test File

D UD-3 8957,1 100-102 ft JW 9/27/08 _' 8957.1-2581.dot
Zk UD-3 8957.2 10-0 tJ /80 957.2_2582.dat

, UD-3 18957,3 100-102 ft JW 9/27/08 I "'.d

3 897. fKW____9 8957.3-.2583.o.dat

I-• -- • , Project: STP Units 3&4 Location: U3-6A UD-3 Project No.: 6234084660

Boring No.: U3-6A Sample Type: Undisturbed

' Descripton: Brown and Light Brownish Gray Leon Cloy (CL)
| / Remarks: ASTM D4767-04

Thu, 20-NOV-2008 13:17:25
TOSHIBA CORPORJATION
Nuclear Energy Systems & Services Division

604/763 DON LR"11i7
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100

RS-5130404

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767
,kI i i , ij , i i i i i i I, i i i i i i t i i ' i ii i i i.

User Spec. '

c 7. 16 psiý

14.0

. . . . . . . . . . ... 0 2 .. . . . . . . . . . . . . ....................... ........................................ -- --- --- --- --- --....--- --- - ............. .......

.. .. .. ... .. .. .. ... .. ... .. ... .. ... .. ... .. ... .. -- -- - ....... . ........... ..................... ..
I I l 1 j I I I I I I * | I t • 1 'l I

(n
Q.

a-

50

0

70

60

50

0 50 i100 150
p, psi

200 250 300

0.
40-

30-

------------ ...... ............

--- -------- .. ........ ---------- ............

---------- -----------

--------------------- .........

---------- ------------- I ........... I -------------

............ ----------- ............ ----------

rSymbol [ A T 1_
Sample No. UD-3 UD-3 UD-3

Test No. 8957.1 8957.2 8957.3

Depth )00-102 f900-102 f4 00-102

Diameter, in 2.863 2.86 2.841

Height, in 5,948 5.963 5.561

.- Water Content, . 27.0 23.6 24.2

= Dry Density, pcf 95.65 101.3 99.82

Saturation, % 92.2 92.3 j 91.1

Void Ratio 0.812 0.712 0.737

Water Content, % 26.5 22.5 23.6

Dry Density, pcf 99.82 106.7 104.8

Saturation*, % 100.0 100.0 100.0
o Void Ratio 0.737 0.624 0.654

r Back Press., psi 89.99 98. 84.01

Ver. Eff. Cons. Stress, psi 35.01 49. 62.98

Shear Strength, psi 21.18 23.46 29.99

Strain at Failure, % 3.95 7.71 3.57

Strain Rote, %/min 0.01 0.01 0.01

. ....ue 00.96 -096 0.92
Measured Specific Gravity 2.78 2.78 2.78

Liquid Limit 43 43 43

20 -

10-

rt.
I ' I K I I I
0 5 10 15

VERTICAL STRAIN, %

20

i Plastic Limit 18 18 18

Project: STP Units 3&4

Location: U3-6A UD-3

Project No.: 6234084660
7'~~'~-'

i/ /
Boring No.: U3-6A

Sample Type: Undisturbed

Description: Brawn and Light Brownish Gray Lean Cloy (CL)

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

TOSHIBA CORPORATION
Nuclear Energy Systems & Sei

Remarks: ASTM D4767-04

Phase calculations based on start and end of test.

* Saturation is set to 100% for ph 0 5 7.Ilotions.

-vices Division

DCINDFLR,14I17
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

60

• 40-
Li -
xi -

0.-
Ut)
V)
Li

O2

Li

20-

150

100

CL
L/i

Cl-)

Ld

VERTICAL STRAIN, % VERTICAL STRAIN, %

I i I *tII~I; I III III,,, II I I I L I I • I L I I ] I I 1 1 P I I

ZA
0.

a-

User Spec.

c = 7.1 6 psi

= 14.0

tan 0 = 0.25

......................... i ........ : ......... ........ ...... . .. ....-- -- --- -- --- -- -........................ ----------------- ....

50-

0 50
0I01 00 150

p, psi

2 I 0
20 0 250 300

JSample. No. Test No. Depth Tested By I Test Date Checked By Check Date I Test File
0 UD-3 8957.1 100-102 ft JW 9/27/08_ -- ,8957.1_2581.dot

A UD.-3 8957.2 100-102 ft JW 9/18/08 j.j• i i , 8957.21-2582.dot

ED UD-3 8957.3 100-102 ft JW 9/27/08 8957.3_2583_.dot

Project: STP Units 3&4 Location: U3-6A UD-3 Project No.: 6234084660

Boring No.: U3-6A Sampie Type: Undisturbed

SI Descript on: Brown and Light Brownish Cray Leon Cloy (CL)

Remarks: ASTM D4767-04

Thu. 20-NOV-2O08 13:18:58

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

606/763 DCW~F.LR"i11
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767
. ... . ......... I.........1 , I . . . . . . I . . . . . . . .

150 I

100-

0.

ii

User Spec .

c' = 17.8 psi i
€'= 9.6

ta n 0.17

............................. ......................... .....................

------ , ---------,- -------- ....... ..............
50-

0-
C 150

p', psi
200 250.

, I
70

60-

. I I ' I I ! I

50 -1

0~

(I)

I.!)

U)

0
I-

0

40-

30-

- 4 - . .........

.. ......... -- ---- ---------------- -------

.......................... ------------

....................... ------------

----------- ------------ ------

Symbol ® A m

Sample No. UD-4. UD-4 UD-4

Test No. 8958.1 8958.2 8958.3

Depth 218-220 f118-220 118-220

Diameter, in 2.862 2.863 2.863

Height, in 5.999 5.612 6.018

-3 Water Content, _% 40.4 33.9 35.9

.S Dry Density, pcf 80.41 86.01 83.2

Saturation, % 96.7 92.3 91.6

Void Ratio 1.17 1.03 .1

Water Content, % 34.4 33.0 35.0

Dry Density, pcf 88.92 90.72 88.14

Saturation*, % 100.0 100.0 100.0
0 Void Ratio 0.961 0.922 0.978

Back Press., psi 137. 138. 126.

Ver. Eff. Cons. Stress, psi 83.99 97.96 112.

Shear Strength, psi. 30.32 L31.19 32.53

Strain at Failure, % 3.45 3.44 3.58

Strain Rate, %/min 0.00114 0.00114 0.00114

8-Value 0.73 j 0.87 0.84

Measured Specific Gravity 2.79 2.79 2.79

Liquid Limit 61 61 61 ii

20-

10-

0-
0 5 10 15

VERTICAL STRAIN, %
20

Plastic Limit 22 22 22

Project: STP Units 3&4

ILocation: U4-1A UD-4

-,.-I Project No.: 6234084660

. .. 8oring No.: U4-iA

V. •ii•:.`•)},1° ,.`:Somple Type: Undisturbed : : ' _ __

Description: Dark Gray Fat Clay (CH)

Remarks: ASTM D4767-04

Phase calculations based on start and end of test.
Man, 24-NOV-2008 13:28:44

TOSHIBA CORPORATION * Saturation is set to' 100% for ph§ff7fk6:lotions.

Nuclear Energy Systems & Services Division
DCNboLRA31i7
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

0j

V)
U)
U-

L/)
U.)
U
0
UL

cn

U)

(A
of

U)J

0D

VERTICAL STRAIN, X VERTICAL STRAIN, %

"B

oe

150- User . . .. .. .

1 User Spec.-

Ic' 17.8 psi
0' 9.6: ,

ton 0.17

50-7

0( .I I L II T a 1 1 1 I II 'II

0 50 100 1 50
p', psi

200 250 300

Sample No. I Test No. I Depth Tested By I Test Date Checked By Check Date est i e

0 UD-4 ~8958.1 '218B-220_ft IJW 9/18/08 - t8958.1-.2547,dot

A~ 00-4 8958.2 ~218-220 ft I1 A 9/18/08 " Y -A 8958.2-2546oi.dot

o3 00-4 8958.3 218-220 ft I JW 19/18/08 _____ _____ 8958 .32580o.dct

I.Project: STP Units 3&4 Loc

i:'AG I. Boring No,: U4ý1A ISO

Description: Dark Cray Fat Cloy (CH)

ation: U4-1A UD-4
mple Type: UndisturbedI Project No.: 6234084660

rnple Type: Undisturbed

I Remarks: ASTM D4767-04

Mon, 24-NOV-2008 13:28:44
TOSH[BA CORPORATION
Nuclear Energy Systems & Services Division

608/763 DCNI4&,3"B11-
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I1 r~r

100

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

User Spec.

Sc = 21.4 psi

= 4.6

i tan 0.08

~~~~~~~........................t ................ "........ ,. ..................... +........................ •....... -.......... . . ........ . . . . . . .

- -- - - -- -- - -- -- - -- ---- - -- - -- - - -- --- -- - --- --- --- ---- -- .. . .... .. . ... .. .. ... ... .... . .. ... .... -- -- - ---

- -- - - - - 7

1~

a-
a-

50

0

70

60

5O

0 50 100 150
p, psi

200
I2.250 300

v-

Cz

40-

30-

20-

10-

0

M

. ......... ........... ............

--- -------- -- ---- -- ---- ........

- --------- .. .... .... ---------- -

- ---------- ......................... I -----------

----------------- ----------------- ----------

............ .......... -------

Symbol 0 A 1 1

Sample No. UD-4 UD-4 UD-4

Test No, 8958.1 8958.2 8958.3

Depth 18-220 f 18-220 f 18-220 f

Diameter, in 2.862 2.863 2.863

Height, in 5.999 5.612 6.018

aE Water Content, % 40.4 33.9 35.9

-S Dry Density, pcf 80.41 86.01 83.2

Saturation, % 96.7 92.3 91.6

Void Ratio 1.17 1.03 1.1

Water Content, % 34.4 33.0 35.0
Q

Dry Density, pcf 88.92 90.72 l 88.14 1
V)

9USaturation*, % 100.0 100.0 1 1 00.0

Void Ratio 0.961 0.922 0.978
n Back Press., psi 137. 138. 126.

Ver. Eff. Cons. Stress, psi 83.99 97.96 112.

Shear Strength, psi 30.32 31.19 32.53

Strain at Failure, % 3.45 3.44 3.58

Strain Rote, %/min 0.00114 0.00114 0.00114

B-Value 0.73 0.87 0.84

Measured Specific Gravity 2.79 2.79 2,79

Liquid Limit - 61 61 61

• I , ; , I ,

0
I ' I I
5 10 15

VERTICAL STRAIN, %
20

Plastic Limit 22 22 22

I.Project: STP Units 3&4 -

1 Location.- U4-1A UD-4 :

_ Project No.: 6234084660

BrnNo:U4IA/

•;,,-.,• - . . •':":+ Sample Type: Undisturbed _ _:

- Description: Dark Gray Fat Clay (CH)

Remarks: ASTM D4767-04 '

Phase calculations based on start and end of test.
Man, 24-NOV-2008 13:28:07
TOSHIIBA CORPORATION * Saturation is set to 100% for ph~g~ssIatians.

Nuclear Energy Systems & Services Division
DCNWc.(.L"h17



RS-5130404

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

60
I , I I

LU

ct:

a.
U)

x
LLJ

40-

20-

.... .. . .......... ...... ....... .................

. .......... -------------------- .....................

[A

* LU

' I ' I ' I I
5 10 15 20

VERTICAL STRAIN, %
25

VERTICAL STRAIN, %

I I

100-

a-
0~

User Spec.

c = 21.4 psi

t 4.6
ton 0 = 0.08 '... ... ... ... ... .. . .................. -- --- -- ...... ....................... ..................................... ............ ....................

............ i......... ......... ...... ......... -- -- ------......................---- ---........................ i ......_I-Z : : -: -

-- -- -----

50-

0 . . . . . i [ I I t I

0 50
. I . j r i i , I , , i , i I - I - •

100 150 200 250

P. psi
300

Sample No. Test No. Depth Tested By Test Date Test File

) UD-4 8958.1 218-220 ft JW 9/18/08 1 8958.1_2547.dat

[A UD-4 8958.2 218-220 ft JW 9/18/08 - . . 8958.2_2546a.dot

0 UD-4 18958.3 218-220 ft JW 9/18/08 1 1 7 8958.3_2580a.dot

-~ ~ - _________________ ________________ -. ____________

' ýT- Project: STP Units 3&-&4 Lo
••;M• ECTý:j Boring No.: U4-1A SO

Description; Dark Gray Fat Clay (CH)

K Remarks: ASTM D4767-04

cation: U4-1A UD-4 T-ýroject No.! 6234084660

mple Type: Undisturbed

I

J

Man, 24-NOV-2008 13:28:0B
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

610/763 DC N•fLR,•IW1f?



RS-5130404

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767
I . . . . . 1 1 1. . . . . . . . 1 -I . . . . . . . I - -. . . . . . . .1 ,1 1 . . . 1.. I , , , .

150-

100-

6. -

o•

User Spec. i
c',= 10.2 psi

- ........ - - ------- - ......... ........... ----------------- --------. --.... -------------- .- ....... (.............. ........................ . ........... - --------- ------50-

0-

70-

60-

50-

50 100 150
p", psi

2I 00200 250 300

C,)

U-1

of

(A
(i

40-

30 -

--- -- ---I ... ..... i.....I.-- ..... ........ .
..... . . ......... . -. . . . . • . :. . . .

........... ---- -------------- --........ --........
------------ ........... ...... .- ......... -

-- -- -- -

Symbol 0 _D A
Sample No. UD-7[ UD-7

Test No. 8952.1 8952.3

Depth 77-279.2_77-279.2

Diameter, in 2.874 2.876

Height, in - 6 5.998 _

-6 Water Content, % 32.8 33.0

.E Dry Density, pcf 89.99 89.44

Saturation, % 101.9, 101.1

Void Ratio 0.865 0.877 1
Water Content, % 31.7 31.5

Dry Density, pcf 90.63 90.85

.,Saturation*, % 100.0 100.0

o Void Ratio 0.852 0.848
M Back Press., psi 116. 96.

Ver. Eff. Cons. Stress, psi 125. 138.9

Shear Strength, psi 34.8 25.82

Strain at Failure, % 3.96 2.25

Strain Rote, %/min 0.00114 0.00114%

S-Value 0.83 0.68

Measured Specific Gravity 2.69 1 2.69

Liquid Limit 81 j 81

20-

10-

0
0 5 10 15

VERTICAL STRAIN, %
20

Plastic Limit 27 27
Project: STP Units 3&4 7 , 7-7

Location: U4-1A UD-7

Project No.: 6234084660 ,,. ,

Boring No.: U4-1A I
Sample Type: Undisturbed "_"___:_:

Description: Dark Bluish Gray Fat Clay (CH)

Remarks: ASTM D4767-04

Phase calculations based on start and end of test.
Man, 24-NOV-2008 13:32:30
TOSHIBA CORPORATION * Saturation is set to 100% for phi l 1-1@@ations.

Nuclear Energy Systems & Services Divisionr
DCI LI1f7I



RS-5130404

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

60

" 40

n

2n
U]

020

0

4" 1 -

-----..--. - --- ------...... • .......... .... ....... -----------..

.-
1".

4 ..........•. .....•. ...........
0. 100-

V)
U3I

0

, 50-

0-

............ ...................... .....................

---------------------- -----------

I
5 10 15 20

VERTICAL STRAIN,
25 0 5 10 15

VERTICAL STRAN, %

220 2 5

150 -

100-

Fri.;;;, I ii,;,;,, I .;r;~,;;; 1 r~;;;;;; I

(j,

User Spec.

c' = 10.2 psi

= 10.2

to 0 0.18

50-

0-
0I 50 .. .. . . 1l . . .. . . .' ' ' ' ' .' 1. '.' ' .1 '. .2 0100 150 200 250 300

p', psi

Sample No. 1 Test No. Depth Tested By Test Date Checked By -Check Dte T~est File

(D UD-7 8952.1 277-279.2' HJ 10/8 /8952.12580a.dct

A UD-7 8952.3 1277-279.2' HJ 10/9/08 1 ., 8952.3_2546a.dat

-.__________ __________ __________ __________r__________ ______________________________________________

,Project: STP Units 3&4 'Location: U4--1A UD-7 roject No.: 6234084660

N~/IAUitA• Boring No.: U4-1A Sample Type: Undisturbed

________ ':-:-" - Description: Dark Bluish Gray Fat Cloy (Cl-I)

Mon 24-NOV-2008 13:32:31
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

612/763 DC Nix.LR8i11l



RS-5130404

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

a,

15I 0 ,II I ,, lI ,I.I . . . . . . . I .

- User Spec.

c = 4 psi

= 10.2

1 tan ,= 0.18

0 I I . i i i "' I I II I 1 1 1 1 1I I I I i iu,

0 50 100 150
p. psi

200 250 300

I . . . I

0

70-

50-

40-

30-

20-

.... ......... ........ ...................

............ ............

----------- ------------

----------
----------- .......... ...... -----------
.......... ------------ ---------- -

........... --------- ------------ -----------

Symbol 0 A

Sample No. UD-7 UD-7

Test No. 8952.1 8952.3

Depth 277-279.2 Z77-279.2

Diameter, in 2.874 2.876

Height, in 6 5.998

-6 Water Content, % 32.8 33.0

"E Dry Density, pcf 89.99 89.44

Saturation, % 101.9 101.1

Void Ratio 0.865 0.877

Water Content, % 31.7 31.5

Dry Density, pcf 90.63 90.85
C/)

, Saturation*, % 100.0 1,00.0
0 Void Ratio 0.852 0.848
m Back Press., p.si 116. 96.

Ver. Eff. Cons. Stress, psi 125. 138.9

Shear Strength, psi 34.8 25.82

Strain at Failure, % 3.96 2.25

Strain Rate, %/rain 0.00114 0,00114-

B-Value 0.83 0,68

Measured Specific Gravity 2.69 2.69

10-1

0
0

I I I
5 10 15

VERTICAL STRAIN, %

i20

Liquid Limit 81 81

Plastic Limit 27 27

Project: STP Units 3&4

Location: U4-1A UD-7

. Project No.: 6234084660

S-AGT.,i Boring No.: U4-1A

Sample Type: Undisturbed

Description: Dark Bluish Gray Fat Clay (CH)

Remarks: ASTM D4767-04

Phase calculations based on start and end of test.
Mon, 24-NOV-2008 13:32:52

TOSHI•BA CORPORATION * Saturation is set to 100 for pJ16)l ations.

Nuclear Energy Systems & Services Division

DC N•-FLR43117



RS-5130404

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

60f 1J 1 1 1 . 1 -L I

d

~-40 -

US

(A

(I)
LOJ

020-

0-

........... -------- ----------- ............ ............

.............. ........... ............ ......

150-

0-. 100

(A

(A

U -

0 -

w 50-

0-

............ ------------- ......------------ ...... ...........

.................... ...........

-4" , ; , * , I-- , ,r , - 1** i
(

j 5 IS 5 10 I 20I 215 20 25 I I I
0 5 10

VERTICAL
15

STRAIN,
20 25

VERTICAL STRAIN, %

150

100

Ca
a-
0~

User Spec.

c = 4 psi

= 10.2
tan 0 = 0.18

.......... . . . . . . . I ------------------- --. . . .. . . . .----- - -----------------4 ------------------ ..... . . . . . . .

50

0

0 50 100 150 200 250 300
p, psi

Sample No. Test No. Depth Tested By Test Dote Checked .By Check Date-, ,Test File

0 UD-7 8952.1 277-279.2' HJ 10/8/08 .. , ) /, . 't j952.1_2580o.dot

A UD-7 8952.3 277-279,2' HJ 10/9/08 4 8952.3_2546a.dat

Project: STP Units 3&4 Location: U4-1A UD-7 Project No.: 6234084660

Boring No.: U4-1A Sample Type: Undisturbed

Description: Dark Bluish Cray Fat Cloy (CH)

Remarks: ASTM D4757-04

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

614/763 DC NbfL-R,6117



RS-5130404

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767
30

20

a.

10

p', psi

I . I . I
70

60

50

I . I i . ! [-

.6

CLUi

05:3

wJ

40

30

-/ g - -----------------

------ - ------- I - - ---- -

Symbol 0 A

Sample No. UD-1 UD-1 UD-I

Test No. 8959.1 8959.2 8959.3

Depth 52-54 ft 52-54 ft 52-54 ft
Diameter, in 2.872 2.864 2.863

Height, in 6 6 6

-o Water Content, % 21.2 21.7 21.9

Dry Density, pcf 106.1 105.3 104.1

Saturation, % 93.6 94.1 92.3

Void Ratio 0.625 0.638 0.656

Water Content, % 21.2 21.1 21.0

Dry Density, pcf 108.7 108.9 109.2

u Saturation*, % 100.0 100.0 100.0

C Void Ratio 0.586 0.583 0.579
m Bock Press., psi 90. 92. 78.

Ver. Eff. Cons. Stress, psi 14. 28. 42.01

Shear Strength, psi 12.05 1 6.52 1 19.5

Strain at Failure, % 1.98 3.95 4.76

Strain Rate. %/min 0.022 0.022 0.022

B-Value 0.96 0.97 0.97

Measured Specific Gravity 2.76 2.76 2.76

Liquid Limit 46 46 46

20

10

0
0 5 10 15

VERTICAL STRAIN, %
20

Plastic Limit 20 20 20

Project: STP Units 3&4 - - -

Location: U4-3A UD-1 :

Project No.: 6234084660

':MA.i•., E;" .c.: •Boring No.: U4-3A

Sample Type: Undisturbed I

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

Remarks: ASTM D4767-04.

Phase calculations based on start and end of test.
Thu, 20-NOV-2008 13:13:22

* Saturation is set to 100% for ph wq !oations.
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

DCNb LRW1i7~



RS-5130404

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

40

c. 20

(A

CL
a-
Cl)
-()

U 0
2i

-20

60

a- 40

UlLi

0
I--

w~ 20
0

• I I r
I

If.. ....... ...................... ....... . .

I

U

0
I ' I
5 10

VE RTI CAL
15

STRAIN,
20 2 5

VERTICAL STRAIN, %

LL

Cr

p', psi

Somple No. Test No. Depth Tested By Test Dote Checked By Check Dote Test File

0 UD-1 8959.1 52-54 ft HJ 10/8/08 ...._____. ?.959.1_2581.dot

A UD-1 8959.2 52-54 ft HJ 10/8/08 " 8959.2_2582.dat

03 UD-1 8959.3 -52-54- ft [NJ 10/8/08 _____ ____ -8959.3.2583.dct

..... ............. IProject: STP Units 3&4 Location: U4-3A UD-1 I 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 I

Thu, 20-NOV-2008 13:13:23

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

616/763 DMC NLRA81h7



RS-5130404

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767
. . . , .. .J . . . . . .. . . . . I . . . . . . . . ... I . . .

hu-I .. . .. ...... ..... ..... ..... . .. .. , .,, , ,, ! ! , , .t , o t ;I

40-

5
CL

User Spec.

c = 6.91 psi

= 12.2

tan.0 = 0.22

20

0-

70

60-

50-

0 20 40 60
p, psi

80 100 .1 20

-- a •F--

(n

0

40-

30

20-

10-

........... ------------ -------- ------------

----------- ............ ..........

........... ..... ----------------

.. . ....... ........................ ............

- --------------------------------- ............

----------- ............ .......

Symbol 0 A ED

Sample No. UD-1 UD-1 UD-1

Test No. 8959.1 8959-2 8959.3

Depth 52-54 ft 52-54 ft 52-54 ft

Diameter, in 2.872 2.864 2.863

Height, in 6 6 6

I6 Water Content, 7, 21.2 21.7 21.9

-E Dry Density, pcf 106.1 105.3 104.1

Saturation, % 93.6 94.1 92.3

Void Ratio 0.625 0.638 0.656

Water Content, % 21.2' 21.1 21.0

Dry Density, pcf 108.7 108.9 109.2

Saturation*, % 100.0 100.0 100.0

o Void Ratio 0.586 0.583 0.579
m Bock Press., psi 90. 92. 78.

Ver. Eff. Cons. Stress, psi 14. 28. 42.01

Shear Strength, psi 12.05 '16.52 19.5

Strain at Failure, % 1.98 3.95 4.76

Strain Rate, %/min 0.022 0.022 0.022

B-Value 0.96 0.97 0.97

Measured Specific Gravity 2.76 2.76 2.76

Liquid Limit 46 46 46

'.,# 0 I - '. I k 1
5 10 . 15

VERTICAL STRAIN, %
20

Plastic Limit 2.0 20 20

Project: STP Units 3&4

Location: U4-3A UD-1.
Project No.: 6234084660

IV IMTIEGLi' Boring No.: U4-3A :/"

Sample Type: Undisturbed :_:_'___:

Description: Light Reddish Brown to Light Olive Gray Lean Cloy (CL)

Remarks: ASTM D4767-04

Phase' calculations based on start and end of test.Thu. 20-NOV-200B 13:13:51 * Saturation is set to 100% for pherT/i)lations.
TOSHI3A CORPORATION
Nuclear Energy Systems & Services Division

DCN~flR&1i71



RS-5130404

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

S20

(I)

If)

D-~

inl

60

a_ 40

20

,• 20

0

VERTICAL STRAIN, % VERTICAL STRAIN, %

60- . I i I . . . ._._._._._._.. . . . i.i II . I . .I . ii I

User Spec.

c = 6.91 psi

q= 12.2

tan 0 =0.22
4 0 . . . . .. . . .-- ---- .. . . . . . . . . . . . . . . . . . . . . . . .......... -- ---------- .. . . . .. . . . .. . . . .. . . . .. . . . .. . . . .. . . . .. . . . .

2 0 . .... . .. .. . .. . .. ". .. . .. .. . .. . .. . .. . .. .. . .. . ... ....... ......... . ---------... . . .. ".. . . .. . .. . . ..

0------------------------------------------------------------------------ -------------

01 7 rI r I F-.I I IIl

020 40 60 so 100 120

p, psi

Sample No. Test No. Depth Tested By Test Dote Checked By Check Dote Test File

0 UD-1 8959.1 52-54 ft HJ 10/8/08 .Che. . .. 959.1 .2581.dat

A UD-1 8959.2 52-54 ft H.1 10/8/08 K/ //1 8959.2_2582.dot

C1 UD-1 8959.3 52-54 ft IHJ 10/8/08 I 8959.352583.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 Cloy (CL)_ _ _ _

Remarks: ASTM 047 67-04 __________

Thu, 20-NOV-2008 135:13:52
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

618/763 DONb LRA8117



RS-5130404

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767
f ' . . i " ' ' ' ' . . . . . . . .

U•

40-

20-

Max. Shear

c'= 7.32 psi

=' 20.8

ton ' 0-38

S................. .. . ----- ... ................ .. .. ................... .................

20 40 60
p', psi

80 100 1 20

70 -

s0-

So-

I . I . I

(n

UJ

0

40-

30-

........... ............ ......

--- -------- ---------- --------------- ------
- ------- ------------ ----------- -------

------------ -----------

............ ------------

--------------------- ........... ....... -----------

Symbol 0 A

Sample No. UD-4- UD-4

Test No. 8960.1 8960.3

Depth 98-100 ft98-100 ft

Diameter, in 2.817 2.756

Height, in 5.998 6.002

-5 Water Content, % 26.2 29.1

-S Dry Density, pcf 99.11 95.66

Saturation, % 98.0 100.6

Void Ratio 0.735 0.797

Water Content, % 25.3 27.9

Dry Density, pcf 101.3 97.17
(n

Saturation*, % 100.0 100.0
ao- Void Ratio 0.697 0.769

Back Press., psi 113.9 118.

Ver. Eff. Cons. Stress, psi 35.01 63.03

Shear Strength, psi 19.66 26.24

Strain at Failure, % 4.52 3.32

Strain Rate, %/min 0.0095 0.0095

9-Value 0.96 0.97

Measured Specific Gravity 2.75 2.75

Liquid Limit 55 55

20-

10-

0-
I I I ' I

0 5 10 15

VERTICAL STRAIN, %

20

Plastic Limit 25 25

Project: STP Units 3&4 7-7:

Location: T3-5B UD-4 i I

Project No.: 6234084660 i

Iv•- : .• s,.'. Boring No.: T3-5B 1:3

Sample Type: Undisturbed

Description: Brown Fat Clay (CH)

Remarks: ASTM 04767-04,

Tue. 25-NOV-2008 08:31:31
TOSHIBA CORPORATION
Nuclear Energy Systems & Se

Phase calculations based on start and end of test.

* Saturation is set to 100% for ph 8mptslations.

rvices Division
DCNDILR,81h7



RS-5130404

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

60 -

"* 40-
LI. -

,)
U,,,'

09
a-
U)

0 20-
X

0-

60-

40-

20 -

Vii
V)

U)

VERTICAL STRAIN, % VERTICAL STRAIN, %

I IIt,,IiiIiIII,4hI I I t t I H ¶ I

Max. Shear

c = 7.o4 psi

= 13.6

tanI = 0.24
.... ... ... ... ... . -- --- --- --- --- ---- --- --- --- --- --- ---- --- --- --- -- ---- --- --- --- --- ---- --- --- .. ... ...

',7

I

I0 ,.b

0 20 40 60

p. psi
80 100 120

Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File

0 _UD-4 [8960.1 96-100 ft HJ 11/12/08 8960,1_2546.dat

iU0-4 [8960.3 98-100 ft HJ 11/12/08 )LJ , 160.3_2580.dot

M oT c Project: STP Units 3&4 Location: T3-5B UD-4 Project No.: 6234084660

Boring No.: T3-59 Sample Type: Undisturbed
# Description: Brawn Fat Clay (CH)

Remarks: ASTM D4767-04

Tue, 25-NOV-2008 08:31:47
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

620/763 DCNtI4&LRA811T



RS-5130404

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767
. .. , . . I , . . I , , , . . . . . . . . . . . . .

40

20

0

70

60

50

Max. Shear
c =7.04psL

€ 13.6

tan 0.24

........ ----...... ... . ..... .. .... .. .. ..... .. .....- .....------- --------------

0 20 40 60

P. psi
80 100 120

(0
0~

U)
ul

I-
In

0
H

Ld
0

40

30

...... -----------

-t-------ý ------- ------
. ~ T ..... '......

Symbol 0 (
Sample No. UD-4 UD-4-

1 Test No. 8960.1 8960.3

Depth 98-100 ft]89-100 ft!

Diameter, in 2.817 2.756

Height, in 5.998 6.002

o Water Content, % 26.2 29.1

.S Dry Density, pcf 99.11 95.66

Saturation, % 98.0 100.6

Void Ratio b.735 0.797

Water Content, % 25.3 27.9

. Dry Density, pcf 101.3 97.17
'U,

Saturction*, % 100.0 100.0

o Void Ratio 0.697 0.769

Back Press., psi 113.9 118.

!Ver. Eff. Cons. Stress, psi J35.01 63.03

Shear Strength, psi 19.66 28.24

Strain at Failure, % 4.52 3.32

Strain Rate, %/min 0.0095 0.0095

iB-Value 0.96 0.97

1 Measured Specific Gravity 2.75 2.75

Liquid Limit 55 5 1

20

10

0
0 5 10 15

VERTICAL STRAIN, %

20

Plastic Limit 25 25

Project: STP Units 3&4 -

Location: T3-58 UD-4 / ,

Project No.: 6234084660 ',

Boring No.: T3-5B
"....... Sample Type: Undisturbed J

Description: Brown Fat Cloy (CH)

Remarks: ASTM 04767-04

Phase calculations based on start and end of test.
Tue. 25~-NOV--2008 08:.31:47TOHB COPRON-2008 08:31 * Saturation is set to 100% for ph 6 s51 glbtations.
TOSHNaA CORPORATION
Nuclear Energy Systems & Services Division

DCNixLRA117



RS-5130404

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

60

S40

La-

U. 20x
Cd

60

V)

0.

40

L

L20

0 0
0 I I '1 I

5 10 15 20 25
VERTICAL STRAIN, %VERTICAL STRAIN, %

. .. I . . . . . . . . I ......... ....... ...
60-

40-

20-

0-

.... ........

Max, Shear

c' = 7.32 psi - -

tn' = 20.8 .Ston0'= o0.38 . -
. .......................i .............. .; . . . .:.. ........................... ........................ .. .. - - .......... . ------------------------. .

---------------------- ------------------ ---- --------- -----.-- --------------................ ....
0 20 40 60

p'. psi
80 100 120

Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File

0 UD-4 8960.1 98-100 ft HJ 11/12/08 .- -- 8960.1_2546.dat

A5 UD-.4 8960.3 98-100 ft HJ 11/12/08 1______ _ ,'_ 8960.3-2580.dat

Prjct T Unt 3&4Location: T3-56 UD-4 Project No.: 6234084660
.%j. . - .... - Barina No.: T3-5B

.-A Description: Brown Fat Cloy (CH)

Remarks: ASTM D4767-04

Sampie Type: Undisturbed 1

Tue, 25-NOV-2008 08:31:31

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

622/763 DCNl-FLfRW117
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767
... ... .. ,.... . . . . . . .I...... ..... ......... I ,. . . . . . . I . . .

60

40-

20-

0-

User Spec. - -

c' = 3.06 psi

= 23.8 -> "

ton =0.44 .-........................ 1 ....................... ................... ........................ . -. ... ..... ........ ...........

-------------- - -- -- -- -- -- -- -- - . .. .. .. .. .. . .. .. . .. .. .. .. . .. .. I-- -- -- -- - -- - .. .. .. .. .

I

0 20 40 60

p', psi

0 I I I .8O 100 120

Cfi

V)

0
I-

0

60-
6 0 ............. • ............ . . . . ..I. . . .---------

5O . -......... •.... I -....... ............. I .............

20 . ......... I-- ............ I . ... ...

10 ' -- -- -- -- ------ -----------

50

Symbol 0 A 1 _

Sample No. UD-1 UD-1 UD-1

Test No. 8961.1 8961.2 8961.3

Depth 48-50 ft 48-50 ft 48-50 ft

Diameter, in 2.874 2.881 2.855

Height, in 5.965 5.957 5.965

8 Water Content, % 32.5 32.8 29.0

"S Dry Density, pcf 87.14 88.51 94.91

Saturation, % 91.0 95.0 97.4

Void Ratio 0.992 0.961 0.829

Water Content, % 34.7 32.6 28.3

j Dry Density, pcf 88.38 91.05 97.2

cu Saturation*, % 100.0 100.0 100.0

Void Ratio 0.964 0.906 0.786

m 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 at Failure, % 2.47 2.08 2.36

Strain Rate, %/min 0.0013 0.0013 0.0013

B-Value 0.95 0.94 0.88

Measured Specific Gravity 2.78 2.78 2.78

Liquid Limit 60 60 60

0 5 10 15

VERTICAL STRAIN, %
20

Plastic Limit 20 20 20

Project: STP Units 3&4
Location: D3-1A UD-1 K ::

-Fm' Project No.: 6234084660

E... Boring No.: D3-1A

Sample Type: Undisturbed ]: : _ _

Description: Reddish Brown and Light Greenish Gray Fat Cloy (CH)

Remarks: ASTM D4767-04

Thu. 20-NOV-2008 13:31:07

TOSHIBA CORPORATION
Nuclear Energy Systems & Ser

Phase calculations based on start and end of test.

* Saturation is set to 100% for p- ._ .,I otions.

vices Division
DCN(4&RA1i1
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

30.

S20

U)

U)
U)1
bi
W Q

0.
0.
U)

VERTICAL STRAIN, % VERTICAL STRAIN, %

1 1 , 1 1 . 1 1 . 1 1 . 1,i t i

40"

(n
0.

2-

User Spec. -

c' = 3.05 psi

= 23.8 , -

ton 0' = 0.44 4 -

............................................. ........................ ........................... . . ................... . . . . . . . . .

............. . . . .. .. . .. . .. . . . .. .. .. . .. . .. . .. . .. . .. .. . .. . - - -- - -- - -- . . .. .... .. . .. .

20 -

0- I I I I

0 20 40 60 80 100 120

p', psi

Sample No. Test No. Depth :Tested By Test Dote Checked By Check Date Test File

0 UD-1 8961.1 48-50 ft JW 10/17/08 _8961.l12581o.dat

6 UD- 1 8961.21 48-50 ft 1W 10/17/08 8961 .2..2547-a.dot

1 UD-1 8961.3 48-50 ft JW 10/17/08 8961.3_ 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 and Light Greenish Gray Fat Clay (CH)

Remarks: ASTM D4767-04

Thu, 20-NOV-2008 13:31:07

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

624/763 DCWNfFLRW1i7
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767
Rfl -4
40

4.0

0.

User Spec. i
c, =1.37 psi

= 17.3

tan 0 7'0.31

.. .. .. .. . .. . .. . .. . .. . .. . . .. . . .. . . .. . . .. . . .. . .. . . .. . .. . . .... ... .. . ...I ................... ......~l20-

]
60

p. psi
80 100 1120

- - I i I I
/t1"3 • i • i l I

(n~

Q-

0

Li
60-

50

40-

30-

........... ------------------ ...........

........... ........... ------------

----------- ............

- ---------- .......... -------------------------

---------- ............ ----------- ......

----------- ------------ -----------

Symbol 0 A m
Sample No. UD-1 UD-1 UD-1

Test No. 8961.1 8961.2 8961.3

Depth 48-50 ft 48-50 ft 48-50 ft

Diameter, in 2.874 2.881 2.855

Height, in 5.965 5.957 5.965

-6 Water Content, % 32.5 32.8 29.0

.• Dry Density, pcf 87.14 88.51 94.91

Saturation, % 91.0 95.0 97.4,

[Void Ratio 0.992 0.961 0.829

4. Water Content, % 34.7 32.6 28.3

Dry Density, pcf 88.38 91.05 97.2

Saturation*, % 100.0 100.0 100.0

o Void Ratio 0.964 0.906 0.786

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 at Failure, % 2.47 2.08 2.36

Strain. Rote, %/min 0.0013 0.0013 0.0013

B-Volue 0.95 0.94 0.88

Measured Specific Gravity 2.78 2.78 2.78

Liquid Limit 60 60 60

20-

10-

r)'

$ I t I - I ' I
0 5 10 15

VERTICAL STRAIN, %
20

Plastic Limit 20 20 20

Project: STP Units 3&4

'Location: 03-1A UD-1

.. , Project No.: 6234084660 :
ýA• • ;fi : Boring No.: D3-1A

: .Sample Type: Undisturbed

Description: Reddish Brown and Light Greenish Gray Fat Cloy (CH)

Remarks: ASTM D4767-04

Phase calculations, based on start and end of test.
Thu, 20-NOV-2008 13:31:34

* Saturation is set to 100% for pht-,06. ations.
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

DCNboFLR48117
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

S20

(A

U10
bJ

VT

(n

0

VERTICAL STRAIN, % VERTICAL STRAIN, %

i
U•

40-

2-0

20 -

User Spec.

c = 1.37 psi
•= 17..3

tan = 0.31
....... ....... . . . . .................... : ............. :.................. .................... ........................... ! ................. . ....

---- Ki

E
I

0
I 20 40 60

P, psi

80 100 120

Sample No.. Test No, Depth Tested By Test Dote Checked By ICheck Date Test File

0 UD-1 8961.1 48-50 ft JW : 10/17/08 8961.1-2581o.dat

6x UD-1 8961.2 48-50 ft JW 10/17/08 8961_.22547a.dat

[m UD-1 8961.3 48-50 ft AJW 10/17/08 2 8961.3_2582.dot

_ _ _ _ i -I

Location: D3-1A UD-1 Project No.: 6234084660
. . Project: STP Units 3&4

•M~ T•NT Desoring No.: d3-oA
-~Description: Reddish Brown and,

I Location: D3-1A UD-1 I Project No.: 6234084660

ISample Type: Undisturbed I I______

Light Greenish Gray Fat Clay (CH)
I

Remarks: ASTM 04767-04

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

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

626/763 DCNLFLR,-8117
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767
I .. . 1 .. . . . . . . .I. .

60

40.-

Co
ca

20-

0

User Spec.

c' = 7.5 psi

= 18.4

ton ' 0.33

... .. .. .. ... .. .. . ... .. .. .. .. .. .. .. ..... .. .. .. .. .. . ... . .. ....... .. .. ... ... .. ... .. .. ..

220 40 60
p', psi

80 100 120

70

60

50

Co
a-

U,uJ
I-
U,

0
I-
4

ci

40

30

.1.. .......----------
.~~ ~ .. . .. . . F -- - - - - - T-- - - - -:- - - - - -

Symbol A [

Samote No. UD-2 UD-2 UD-2

Test No. 8962.1, 8962.2 8962.3

Depth 98-100 ft98-100 f 98-100 ft!

Diameter, in 2.847 2.874 2.843

Height, in 5.95 5.595 5.944

. Water Content, % 24:.5 T 23.1 24.6

.S Dry Density, pcf 100. 96.67 99.1

Saturation, % 96.8 84.3 95.1.

Void Ratio 0.65 0.738 0.696

Water Content, % 23.5 23.9 23.8

.u Dry Density, pcf 103. 102.3 102.5

, Saturation*, % 100.0 100.0 100.0
0 Void Ratio 0.632 0.643 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

Strain at Failure, % 8.01 8.1 4.83

Strain Rate, %/min 0.018 0.018 0.018

B-Value 0.96 0.96 0.96

Measured Specific Gravity 2.69 2.69 2.69

Liquid Limit 44 44 44

20

0
0 5 10 15

VERTICAL STRAIN, %
20

Plastic Limit 18 18

Project: STP Units 3&4

Location: 03-1A UD-2 771;)
-- 7M7 C -!:Project No.: 6234084660 / :/ "

Boring No.: D3-1A " :

Somple Type: Undisturbed

Description: Brown Lean Clay with Sand

Remarks: ASTM D4767-04

Tue, 25-NOV-2008 08:39:59

TOSHIBA CORPORATION
Nuclear Energy Systems & Se

Phase calculations based on start and end of test.

* Saturation is set to 100% for phm-rO•a-Itions.

rvices Division
DCNDxFL"~1i1
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

60

~-40

V)
Ln

20
xI
WI

LI)
a- 4

LU

w~ 20
0

0 0

VERTICAL STRAIN, %

. . . I . . I . ., i i

VERTICAL STRAIN,

60-

40-

User Spec.

c' = 7.5 psi

= 18.4 '

ton 1b = 0.33 - - '-

....... ......... :....... ....................... ..............I. .-- ------... .......... ... ............

------------- --------- l -- ---- ---------------------- --- -------20 -4

0
0 20 40 60 80 100 120

p' psi

[sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File
0 1 UD-2 8962.1 98-100 ft JW 10/31/08 *"962.1_2547.dat

A UD-2 8962.2 98-100 ft JW j10/31/08 4.._- 8962.2_2546o.dat
13 UD-2 8962.3 98-100 ft JW io10/31/08 ,i'a 8962.3_2580.d__

...... Project: STP Units 3&4 Location:. 03-1A UD-2 Project No.: 6234084660

•MACTEC Boring No.: D3-IA Sample Type: Undisturbed

Description: Brown Lean Clay with Sand

_ _ _ JRemarks: ASTM •4767-04

Tue, 25-NOV-2008 08:39:59

TOSH0BA CORPORATION
Nuclear Energy Systems & Services Division

628/763 DCNI(LR,-31'7
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767
, , , ,I I , . . . , , ,,I I F L L II . . . . . 1~,, , , , , , , , I , , , , , , , , ,!f . . . . .-- I , .

r, r I•fJal I

U

-40

40

0.

0'

User Spec.

C = 8.95 psi

= 94

toan = 017
-- -- -- -- -- - ----- --- -.. .................... ........................ '•....................... . . . ................ i .......................-- ----

20-

20 100C
P, psi

7n I r I . I

60-

50-

40-
ri-

o 30-

2O

20 -

---------- ------------ ----------- ------------

..................... -----------

... ........ ............ ........... ---- ---

----------- ------------------------
-- -------------------- ------------- ------------

----------- ------------ -----------

Symbol 0 El

Sample No. UD-2 UD-2 UD-2

Test No. 8962.1 8962.2 8962.3

Depth 98-100 ftJ98- 100 ft 98- 100 ftl

Diameter, in 2.847 2.874 2.843

Height, in 5.95 5.595 5.944

a Water Content, % 24.5 23.1 24.6

S Dry Density, pcf 100. 96.67 99.1

Saturation, % 96.8 -84.3 95.1 !

Void Ratio 0.68 0.738 0.696

Water Content, % 23.5 23.9 23.8
0 ,

Dry'Density, pcf 103, 102.3 .102.5

, Saturation*, % 100.0 100.0 100.0

Void Ratio 0.632 0.643 0.639
m/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

Strain at Failure, % 8.01 8.1 4.83

Strain. Rate, %/min 0.018 0.018 0.018

8-Value 0.96 0.96 0,96 1

Measured Specific Gravity .2.69 2.69 2.69

Liquid Limit 44 44 44

10-

0
0 5 10 15

VERTICAL STRAIN, %
20

Plastic Limit 18 18 18

Project: STP Units 3&4

Location: D3-1A UD-2

Project No.: 6234084660
A

I _______
PER-,, Boring No.: D3-1A

Sampie Type: Undisturbed

Description: Brown. Lean Cloy with Sand

Remarks: ASTM D4767-04

Tue, 25-NOV-2008 08:35:14

TOSHIBA CORPORATION
Nuclear Energy Systems & Se

Phase calculations based on start and end of test.

* Saturation is set to 100% for ph ns"9 lations.

rvices Division
DICNI-LR,1&l
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

40

a- 4

LU

20
LU

60

0. 40

•2)

0::

wU 20
a

0 0

10 15
VERTICAL STRAIN, % VERTICAL STRAIN, %

60-

40-

.11,111.1iý11.11ýllillli.I.Ii.11r''''Iil;.''''.IiiI.11.11I

In
0.

0~

User Spec.

e = 8.95 psi

=tn 9.4
Iton 0 = 0.17

" - -- -- -- .................... i . . . . . . . ........................ " . . . . ................. . ...... . . . ............ " '"......... ...............

............-----..................... . - --------- ------------

20.-

0 20 40 60

p, psi

I .
80 100 120

Sample No. Test No. Depth Tested By Test Date Checked By 'Check Date

0_ UD-2 8962.1 198-100 ft JW 10/31

A UD-2 8962.2 198-100 ft JW 10/31

Test File

8962,1 _2547.dat

8962.2_2546a.dat

8962.3_2580.datID I UD--2 8962.3 98-100 ft JW

Project: STP Units 3&4

Boring No.: D3-1A

SLoction: D3-1A sur-2 Project No.: 6234084660

ISample Type: Undisturbed

Description: Brown Leon Cloy with Sand

Remarks: ASTM D4767-04

Tue, 25-NOV-2008 08:35:14

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

630/763 DCN'x LRA8117



RS-5130404

CONSOLIDATION TEST DATA
SýUMMARYý REPORT

............ ... .... .

10

• .• i; ! i ! :- • :~ ~ ~~~~.......:i:• .. .... .. ~ : ! i .. : . : . :,. i. i .

....b .. .. .. .. .. .o•. .. ... ... . .. . ... -: o.• ~ .

... .... ..

... . : !: ! .: i: . . .... .. .:• : ...L .... i , ... ... ... . . .. . : -. : . : .: : :I

".:. i-IQb o: I 00ooo

VER•CAL ST.RE$SS ps•i . .

:" : .'.
Project: SIP Uinits .3,& 41 Location: U-W-3A UO3PoetNa.: 62340894560

* Boring No: UZ'--3A Tes~ted: By: BrA ChceSy: JW'

Sample No.: U03Test Date: 08/28/05 Deth 0-62 ft

:•I -.. • Teto; 891• J :Sampl~a•ne Type. Undisturbed Devotion: -31.2/-332
Deicription: Strong Brown Len la (CL .. ... 0....

Rmarnarýs ASY~m.02435-04: Method B.ý SG,(ASTM 0854-06), PR (AM 041- . Task 1.2:
i : : : . . . . ... :. .: : : . . . . .. . . . . :... .. .. ... . : .: ... . .. . : . .. : . :: . . . . . . . . . . . .. . . . . . . . . . . . . . ...

TOSHIBA CORPORATION 6311763 DCNc•xFRL ".1P
Nuclear Energy Systems & Services Division
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CONSOLIDATION: TEST :DATA
SUMMARY REPORT

.0 ... .... . * i. ...... ..... . ... ......... i .....i i ..' ...i : 7 i

10

20 -.....

.2"5: I v "'.'rrr. " E -•1 - r' r r : :

10100 0000 I1WI00000

VERTICAL STRESS, pf

:Before Iest- Af ter Test:

Over:urden Pressure:,900 p f__________ . .Water Content X 2Q, : T i , s
•Pr eCansalidation Pressurei: 754e4004 i8f Dry:Unit Weight,:pd. 107.3 Il . 11:61211..

. . . . " .. .~ ~ ~~~~~ . . . ... .. . . ... " ..: : .: .i > . : 1

Compression~In•dex:.0.20. S aturat 2....... .. . 2 4 9 .0

Project: SIP Wnits 3 & 4. Lcto:U~3A :UD-3.?o1t +. 6234084660-

Saring ýNa. U.3-43A Tes'tedf By: EMH Chec-ked By: JW/tr~rr(r 1  Saple No.: UD-3 ls t:0/60 Depth 50-62 It•@•: • •'{~~~~~~~~~~~ ..... ......... : 7i = : 77.... 1222ii7 ETest No.: 8951 Sample Type: Undistu Elevation: -3.. ... O 7

~~ ~escription, Srong Bron0eaCly.1L

Remnarks: ASM 024,35-04 Method S3 SSC .ASTM 854-06), RP1 (Csr4 0431:8-05). Task< 1.2

mon, 13-10CT-2008 15:16:53
TOSHIBA CORPORATION 632/763 DCN .aR-.1?
Nuclear Energy Systems & Services Division
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CONSOLIDATION TEST DATA
SUMM I ARY REPORT I

03.7
I ., ' :1 : I t,¸ "-, , :;.,

9
.H ,

.. ... ..

-{ :-,

010
0

-r r r-H
1000. . ..

1 0000 Io0o000
VERTICAL STRESS, pat

10,
:1.0.'

N
5'

. i .. 0 .....

U

F!;

100 10oo00 10000 100000
VERTICAL STRESS ,paf

[P eject,: 51? U nits 3: & 4 Lato:U3-3A ý:UD-3 Projiect Nc6,: 623.4084660
: Borin•o No,: U3-d3A 7 s•Ysd•8k ::4wSSample..o....Test.D.te..08/26/0 ....- : . : .. .:..
sar[ l .D- 1" ,~te C /:.:. :I Depth ::.:.: :

STest No,:8951 Somple~~ Tye nitrbed Ela,.,060w ýý LZ/ 312:{ ~ td :S~n Bow .en ly ci)Cr0LRemarks: ASGTM 0)2435-.04 Meth~ad S. SG (ASTM D854-06), 0-1 (ASTM .14,31 8-05)., Task 1.2

.. ... ..... ... ....
Mon. 13-O0cT-2008. i5-26:03
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

633/763 DCNCfLROt17
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CONSOLIDATQN: TEST DATA
S .UM MAPRY REPORT

C

C
C

71.
.... .... ... ... .... --- -- L

:100 ,1000PP 10000 1.00000
VERTICM .STRESS, :sf

Before Test After: Test

.Overburden Pressue;. 3900 . .sf WaterContent, % 20938 18:61

Prcn idto r-estsure: 1.754e-ý0041:psf DrY Unit Weight, pof. 1 :107. 6,82
Com• .ression Inde 0.. .206 Satu.a..o.92 •4. : 9- .04
Diamneter: 2.4959 inHi1 097 nIVod' Rdti 0.61 ' C,• +-• :•: :• .......•:: ... I:!:• •.•' 9 i: : iv• R• ....... .. --,::•

....................: .... . ...

ProjeeO ST UNits 3 & 4 f Lo3con; .U3- 3A .. UD-3 Pwroiec No.:: 6234-054660

orong No.: 3. A T .. -3 . .td By: .. .. Ch.cked By: JW

A~~t~rrr1ý Sapl o.:-3 v et Dae: 0/6/08Det;062f". .. .Decri ption:. . ... s3t B L l )3row. .an lay.(L): C 0017
No.,: 8951 Sample •ype' Undisturbed Elevation: •31 .2/33.2.

Remarks: ASZM 03.-0.MethodB.:SC (ASTM: 084-'6 ), P1 ( DATM4318-005)• :T•d • :1-: J

_•__~_._..._.._._..... .y:. ... . .... O

ion, 13oCT-02008 15:26803
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

6341763 DC NDXFŽLRABI
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CONSOLIDATION TEST DATA
T•IE CURVES

Coristant Load Step: 1 of •16
Stress: 103. psf

ii

ll ll '. I " " :: II . "II II" "I 0I : """ I

I-

.1
-0.

0. 3

10 .4 .

. ... .., . .. ...... ! . ......

.............., .. .......... ...................

.. .........

J... .. .. ... ..

0.01; 0,1
++i .... ... . . ; I ; I ; • IL . , L • . .

T•ME, mm I iob;

.. .. . ........ . ...................... .... ... . ........................

0 2 ..... ... .. i

.. .... . . . ..z

0,5 0 15. O20 25! 30
.SQUARE ROOT ol TIME, Min

I~rjet:ST Uit 3& L xaio: U3-3A :UD-3 Prjca:6234084660.

[Brig No.:. U3-3A Tested By: BýM Sy-ck.d Ay

No ..: N UD-3 Tet Dote:.8/2608 Depth:; 6062 ft
,. i Test No;.: 895.1. :Sample Type: Undisturbed :Elevation: 3i.2/-33.2
`escrý ition: Strong Brown Lear Coy (-CL)' .. .... ....... Crz 7T I

R oq= =rks: AS=TFM 02435-04 Method (A== M== === O= ), E3 :: s'1k: (-. 12:• •.2: " _ } . : : :: . ....- ...-- - : :- .. .7 t... . . .. . .. :

Man4 13'oCT-2008<t:25:5

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

635/763 DCONR.iaL?
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CONSOLIDATION TEST DATA
TIMEoCURVES••CLR$ES:

Constant'Load STp.2of16
stress.50. pSf

:2

.00 4 .. I . ... L L i i iiii . i . iia

S .2

-0.4.

.. ... . ... ..i , ...... ... ..... .... ......
o a~i ......----..-:

1 01o -o'- --.. . ..... •0 ]oo :g

0 T 0 :. A<. .. y . k .

:0 
4

SQR• RU .f :.. . ...........
4 " -

21 1.~'' S' R.E: RooT o.f: Ti~ME:, mn-i

. .. .. ... .. .. .. ... .. .... . . . ..

P5raiec~t: SIP Unite 3 & oain 3-3A' U--ý3 PoetN 63046

BRý3ing No.: U3-34 Tested By:_BIV Checkd edy: JW

Sampe Na UO-3 Test Dote: 08/26/08 D ept.:. 60-6z

Thet No.:8951 3 Saple TypeýUdibe I Elevaton §0,3Lý1b33 2

Ospion: Strong Bro6wn Leon Clay (WL 0r0.101 7:

Remarks: AS;M 02435-04 Method B SG: (ASTM 08540, P(ATM :D4318- 05). Task: 1.2.

. .... . . . .. ...... ... .. .. .... ...... . . . . . . . .

Mon,.1 3-OCT-20083 15-25:513

TOSHIBA CORPORATION 636/763 DCNt•1tR.-11
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATION: TEST DATA
:TIME, CURVES,-

Constant Load Step;o: 51 f 1.6

stress:le 10' 0 0., p si

I-
(A

tn

t•.•::~~~ ~~~~~~~~~~~~~~~ ..i ..i .: ., •• ; : i : i '- • -• : £ . . .. ... . .. J • •.... ili -

0:0 .. L .."....-....... ----------,.,J,,,.,..... .. . .... .... .. . .. .. L4 •
.. ...... . ...... ....

0 1 .: ; : i : ~~ . .... ..... i . . •

.• " : : .. .... . . !•: !: :: i -:i:j i J... ... . :i i !: : . !::::! ::! .. .. . ; ! • i :!::!: !•: i • . .. : ii.........,.... : P,.•

,.: :. .. .
...

210

.......................................... ......... •%.......................: : .

.4 r I , ri- 4  r r r t' r tr: ri-i: n ':E
0.0 1 0.1:!!: 1'1 tO O : 1 0 0

i~ t • •!:• :-:- :-: :: ' : : • : : . . :/ ::, . W : T IM E; :• m : : . -. ! := .: . :i ==== ======== ==. : . :

0 • O ''•: •' I' 8 1s ., . .:0a... 4 4 &.t. 4 1'4 44 2:

SQUARE ROOT of: T iME mm

Prpojct SU-P nis3 &1: 4 Localtion: U-3-3A4 U D-3 project No.0: 6'3 40854660:•~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~~...... .. ...: .•••i:•:• ............................,P • •... :- .. ;-
Bornn9 No,: U,3-3A Tested 9y: SM hta > ______

4,~r <-~¶ 4iF SmpeNo.; U0D. Test ae 82.6/08Det:6062f

•Tes't: N ,i 8951 Sample >:yd:isturbed Elevation: -3.1.2/-3n2
'Descri pti on: Str• o :B G wn Lean Cloy (CL) Cr.. ' . 7:

Remar'ks;AST7M 2435-04 :Mthod :8. SC (ASTh: 0854ý06), : (::P h :418-05). Task, 112 J:. . . . . . . . . . . . . . . . . . . . . . . . : :.. ................ ...

Motn. ý3-OCT:T200S i:25;53". ...ý . . I.. I . . I. I-... . : . . .. . : .:. . . ..- .

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

637/763 DCNI•-F.R,.I1



RS-5130404

CONSOLIDATION TEST DATA

Constant.Load Step; 4.: of 1.5
Stress' 2000,1 os

10-.5

M-

20O

.• • I : . , :.i. , • • • , •1 : • •: • i J • • ;..4 . .•.•.- . ..... ... . • _.'..:_ .__ -. _ . L '.X

30 T----------- i -- rrr

IME, Hn~

0 5 ".... ............ ------- . .......-------- - .....

-... .. .. ... .. ..

0 . 1 77 1•50 25

SQUARE POor, f IMn mi

'Projeci: SIP Units 3&4 jLoao:U3AUD3Poeto.620460 1
-. No: U3 -3AM C.ecked ,y: Jw

• • : .: • ,.... . !, . . . • . : . : . .. .. ..... . .. : . '

No: UO- TT 2 0 6/08: et 0-t)2 ft

z .5~~ ~ ........ ....... ......... ..... ....... ....... ......

No.ý: 8`951 Tw ]Undiaisnturb/ed
~ escription: StFircny Bfow Leanr Cloy (CL) . Or-C 017

aka A D .-2M 0 ,4'ý--:0 .4:thowl B. SG (ASIM Pi P:(ASMT -43 05 T.k '. 1A.

U0wls i3-0CTw2a08 15125:253

TOSHIBA CORPORATION 638/763 DC fit"7No,:62.
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATION TEST DATA
TIME. CURVES.

Constanit Load Stp5 of IS
Stress,:: 40Q0,C p f

. • : .. .... .... .

C
. . , . , , .... ... . .. .

S. ..........

7-7

.. ....• ... .. .. -- - - ..... ........ " 5 I • . • . -

0 • : :: o .. .. .. .............. o :

50 152.4ý

S:UAR ROOT of: TIMEn .f

et ".Units 3:& 4 Location: U.3-A U"-3 Project Na: 8234084880

-D Sa-I N:UO3 T Tet Date: M8/28/0 Depth-: 80-62 Iýt
No_____P __________ 1,Sampla. Type:, Undisturbed. Elevation: 7-3 .2/-3312

" ":'r':,rt-:-:t~~~ ~~~~~~ ... :••?.::'Y"': .?' . .... .... '-:r' .? ?T

'~Deocnýpt~on: Stron Brawn. La ly L,.Ccý.1

: . .. .. . . . . . .. ..... . . . ...

Recmars: AS2XM 024-35-04 Method::B. SW(5W05-6.P~~r 44-5. To

Mn. tO-OCT-200515:225:,53

TOSHIBA CORPORATION 639/763 DOMo( iLil1
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATION TEST DATA
TIME CURVES

Constdnt Load Step: 6 Of :1 6:
Stre.ss: !.000,. psf.

".. ... .......... J. LA' ..... ..... . , I

.. .. ....

TIME, rnino

..•'.:.......... ..... .

2 :,~ ~~ ~~~~~~~~~~~~ ~~~~ ~~ ~~ .-oo :• •: .v • -: --:,- :: , • • • --@. w .. -• f : -- ------, ---:.- .4 . :. .... •;, .:, = ,:

...........

:0 ,4; :6: 8i 1.0

OJ3ARE ROO0T :of TIMtE, min

:ptelct: SIP Ijnits: 3 & 4: Locawion: UJ3-3A U0'-3 Prlc o:6234084.6610

..... .. .. ... .• r .... . . . . . • ....... . . . .. . .
.. . No.: ..... Test 4 y:ý ..M ....... ..:.JW
Samhple No, UO-Z p"Oj~ Ut 08/260 Depth:60-62 ft

.1.T t Test NO.2 895 Sompips Tiype.: Undisturbed j Elevation: -vZ1,2/-31.2

Decito:Strong Brownvr Lean ,Cl (CL) Cr-0.1 7

.Remar-'ks: ASTM 02435-04,lMethod,.B. :SC, (ASIMD 054-06 Pi (AsLM, C4318-ý05) Tas .

TOSHIBA CORPORATION 640/763 DCNlbEFLtRAll
Nuclear Energy Systems & Services Division



RS-5130404

CONSOUIDATION TEST DATA]
•TIME CURVES: .

Con.stant LOad Step; 7: of 16
Strs•: 2000:.psf0

; : : ; ; : 1 . . .• • , , j : .•::i :| .+ :II : w. .

1.0

20

..... 4L. J..LtJ~....L..L -
.! : . • ;.: • T :I

•u

ci Ji

0: 0:.1 10 1,00 :1OOC

TME:, mIn
SI:",,,: :

S. .. -. . . . . ".:...

..5 .... . .. . 5

5. *T0
5555 5551555555 5 *1.. . ý: : f -1 1

U T . 20
SQIUARE ROOT: of: TIME, m

25: 30

• Proje -TP Unit! 3 & 4- JLocatn U3"3A UDý)-3 Project No $234084550

..... t! i!• c. n.. , 47 .e t .:::23:8 66,~ ~ ~ ~ ~ ~ ~ ~~~~~~: ýki~N. 33 ______ ~~td.' MICeked By: JW

_________._______IretDae S/5O I eth ............tT E--. ___________8__9.5 Saxrfre Type:, Undistuted E3vtin -3232
Decipin' Sfrong brown Lean. Cloy (CL)CQ.1

i :: 'Remo ASTM -W 0243ý55-04: VethooB. SC (AS TM 0554'08), p M AVM D4-••SC Ts 1.2
_____-_-_-__--___-_• • .. . . . ..i.... .. ...

Man, '13OCT-2005 q5:25:53

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

DCNDxFLRAl8111-641/763



RS-5130404

0.-

Cf

CONSOLIDATION. TEST DATA
TIME CURVES

C~onstan Load:..Step:: S of.1 ]6

Stres~s: 40.00. psi

-• ;• i..J..... -..L. :I: a,• .... ... " -:I :. : !::: _____ _________•i' •I:/i; _,___________• :• !:~ii:

vo ... ...

... o ~~~~~~o.... .......o t o :.. . .i

.. . .. . ... .. ......

.4

6 :
00 l110 1100 1 000

1TVIME min:

.. . ..... . .. . .. . . ..... ..... ....

A .............

.. . . . . . . .. . .. .. . .. .. . .. . . .. . .. . . .. . . . . . .... .. ..... . .. .. . .. ..

i.: •'" "" " .... "" "" ": • "....... .... • :..: ' ... • "". : ' :' .......- .

It-"

0
I..

4 6T
•i 10 1:2

projc!:t: SI7p Units 3 "1 4 7LoCoton: t 3-3A UD-3 I rjetN .:2314084680-
Sanrinn No;: U-3-3A Testez -By:v 91V. Chiecke~d.:B~y: 4W

MA ~Sample No,: UO--3 Test Dt:08/26/05 et:6-2f

GTE§I 4V i ST 15 2435-04 Method 8ý SrO (ASIM D65-4-06),. 01 ASN 41O). Tasa-, 1-.2-----------p-----o---: -to o B o n Ler ly (

Mon, 13-001T-2008 .ib:25:S3

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

642/763 DC N)R--•t1i1



RS-5130404

CONSOLIDATION TEST DATA
TIMEI C•URVES:

Con stnt. Lo60d Step; 9S of. 6

Stress, 8.000: pWf

::. .. . .... ........

0 . '..".... [ i . ..

...............i i~ i.................. .. .. ...-• • ....••::• •• •.................................. ................. ........... '4

" '.. ........ •..... . . .. . . .. ;. : ; : : :: ! : ! '

6 • " : = i: .• . . ........... ... .............. ....... :3rjc STrUi1 3&4Lrtin:U -A D3p 'itNý, 24860

-- -- -- --- ---- ----

S01ong rooL 011 L) 00 iro100

... . ...............

"-243'5- 04 M5: i::. . L
. 41 .4.444"414.14 .. ,.l .44

M0M 1.!51. 20 25! .30
" SQUARE : 0T o :6! T IM•:t:Ei. mm•

. . .d444*S ~ii~ ~i~ ~iii~?•,i•!i•::liii'i::J D e s c i p i o n i: S• t r o n g B r o: w n " L e a n C• l aiy : (C Lk ) . . . . ...... .. . .. C.. . . . . .. . . .. . . . . r g O . 0 1 7• :

TOSHIBA CORPORATION 643/763 DCNb(cxFL"R41i
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATION TEST DATA
TIME !CURVES

Consta tLoad .Step: I10. of 16Stes: 1600 p sf

it,

1 10

TIME, min

.:4;

..........

............................-...-................ ..............•...

BEornn; No:. US3-3A Tested By; BM Cheaked B:y:ý JW

7 Sample No-: UO- 0 3es Date: 0/28/08 6 Det; 02 ft.
~~M .;Nt~t ým t No' 8951 Lea Smp~i6e type, UndsturEe Elvtio: -31 . 2/3.2

~ eooo:Strong Brown LenCloy (cL)

IRýý mrk''SM023.4MehdB SG: (ASTM 08354-OS). RI (ASTM N.43.15&-) Task. .

...............

TOSHIBA CORPORATION 644/763 DCMrFLR"1i1P
Nuclear Energy Systems & Services Division



RS-5130404

'CONSOLIDATION.: TEST DATA
TIME :CURVES

Constant Lood Step!: 11. of :1:6.
Stre•:ss: :322000; psf

I A

0.0 1: 0.lo0b0

.• : . ... . . .•. : .. .. ... . ..... .....::::::: : :: ::: : i :

TIME, m

• : ........ "•"i ... !i •::-*i-ii::'••"'P + -,+ !••i+ , ,+ ,+ }}i: i.................. ...... i•:

C.: :L ... . .: : ... I:::L

-----------

.. .. .. .....

152
: ................. . .

!i -3 nV: §M: It ekd y

, ~ ~ ~ ~ ~ ~ t o i E r uwi L e ar.. C ] . . . . ...i . .... .. .. . .. .i .. ... ...: .. .. . . .i . ... . .. . .f

•~~~~. ..• i. •::... . . .......

SQJUAR RO :oo TIME;, :mii

Froject: ASTP ý Units35 & 4 j PCictir U3A$M085. ... Poet c:630660 .I

TOSHIBA CORPORATION 645/763 •.DC Nt'•PFa"17t
Nuclear Energy SystemsU& Services DivisionM



RS-5130404

CONSOLIDATIONi TEST DATA
TIME1 :CURVES

Cosat Load Se•5 p: 12 of 16
Stress: 64000 osf

,.1 1 . 100 , ..F..

10 ....... .

: , . . . .. ... ... .,

:25 ................ ...............

N ', I7 -I I II II -I

'0 0120230

30 b:r Tltfl:r 52 30 46.60-

0 : p b jF.U 3 
..

t.,

I 0 - ! O 2 F2 3.

•SQUA•RE P#O"OT f I;ME, mm•

V Gonna' No.: :U3-3A

~ i A~~'V~ttA C Sample No,: U045

. .. t. , B 0M .:Chdcked..B : JW

:Test •Dte: 08/25/0 De.th: :'0-62 ft

... Ts Na. 8 1ample Type: Un b bmv n.

i: emaF':: ASTM 0D24,35 04 M tl " . 6 1 ,1 1 .14 t), iASTM .D43 8-05). T 1 .:2 :

TOSHIBA CORPORATION 646/763 DMC I-L"1R,17
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATION: TEST DATA
• ' ' " " .. . . ? : ' :: i : .": : . ..:: ...- ' ..:. - -'

TIME CURVES.:

Constcnt Loo Step: 13 Of 1:6
Strems 1 6000 of.l

0 .. . . .. . , . .L 4.. W.....: 1; . 4. , a .& .... ,J............ 4-.- . ,. ,-.4.J... !. .1: 1 , 4.- 4.Ja,. .. u .- ... ..'. ...L . . L..L- 4. . .

.... *- aS ~ ~ r i t• ;:; :,; ; , ,: • } ,.. !

.. ". ... . ..n:.

i

3O0 Ovl V 1& 103 100
liMER I0 f •MEmran

.25.:

SQUA E , ROT f iME,

Project: STP Unts: 3.& 4, L5air: -A UD3PoetN.23.408'4563'
Baig a:U3-3A Te"te BySM I Chcked By.- uW

"-~~~~ .... .:::" . :" .. .....
] • . .... . . " . ..:,.: " ': ' : ..:L :: : " :.. :•.:.:_ ::: :::. :" : " . .. . . " . . .... . .. • _! . < ::?: -.... .... -..-...L .:

T No,. 891

Test Date: 08/26/05S Depth: 60-52::ft

Sample To:Udsubd Eeain 3./3.

Desc-riin: Strong Brown .. a..Cloy (Cl.. C-.0'0l7
R'emarks: ASTM,02435-04, Method B.SC (rM0854-05) P1 (ASTM, 0431'-ý05). Task 1.2

TOSHIBA CORPORAT.ION 647/763 DCCxt•,L 17J
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATIlON TEST:DATA
TiME:CUKVES

Constant Load Step: 14 :of 16:o -.. L:•L . ... L:....:.A:. .: .. 4...........*St e~i: 4:000- :p Sf: . ..

.... 0... .•..............

I1

TIME .. m in::: .:::25:-

0.0.. 01 1 .....

2.5....................................... ....... ......... 2j 25.53

SQA.E:RGTc 'M, Mn

Project: STP:Urits 3 &4 Loain: U3-A U4-~31 Projeot a 6234084650

"ori•g •No: -3-3A Tested ::By: , C bi"heck.ed By: JW

Sapie No.: UD-3 Test: Ote:08/26/08 Depth: 60w6 t•-,I '• p ::• ":•o:• ... ... ... . ......... : ,•o. ': ~ '• o : ... .. .. D • , o • :+: ...• • :: :::::::
tTest tNo.: 895,1 Seamp• e Type: Undisturbe.. Elevaton:- 2/ . -3 1, .- 33

jDescripton: Strong &ron Lean Clay C)r001
Reak:ASTM D2435-04 Method 5.S (SM0540), P1 (tý 0.431805). Tas .2

TOSHIBA CORPORATION - 648/763 DCNIf-RlI" 7
Nuclear Energy Systems & Services Division



RS-5130404

p1

a:
to

'CONSOLIDATION TEST DATA:
TIME CURVES

Cons tan t. Load Step: 1:5 of 16:
S tress: 1000. psf

. . . . ..- .. . . . .: . . . . . . . . ..... . . .. . .

.. : • ?! ;':......... .. , : ":.: .. . . . , . .:, : , , .::.

2-d.''. • ' • •:• '?".: °•!.."..'° :" .....
•: ,.............i•::

Si . -,,n

12J, Trr7 i1T17 77-- T-r rr f

0.01i.. •0 4 1 10: 100 1000

2-2

6S'.U.R 
- -- TIME.... M

: I:

. 4

o. 5 :, 1,5 . 20 25 :30:

SQUARE ROOT, of TIME,( mai

Project :P Units 3 &"J f I Locaion: US-3A JUD--3
Bor .ing No2 U3-3A Tested : SM

-~ ~ ------ -'-s- ample. No.; UO3 es Date: :08/25/08
. .. .. ,.• :. . . • ..... . . . .. ... . . .: . . . : . . ." . . r . . . . . . . . :

JMAGTEQ<TO-t No,: 8951 j;nrnble Type: Uni." -ured'

- - Decrptin:strong Brown Lean Clay (CL)

Checke-kd By: JW

Deth:_ 60 -62 ft

Remarks: NASMi 02435-04. method B. SC (ASTM 0854-'06), Pf (ASTM E;431,8 -,O). Tk 1.1 ý2

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

649/763 .........DCI• b: R OI'



RS-5130404

CONSOLIDATION TEST DATA
TIME CURVES

Constant ,toad :Step: $. of. 1 6

Srs:5000. psf

Z .. .. . .

01

00' • ' .0.• 1 .0 100 1000

TIME, Mtin

...k .... . . ..•.......... F

4 .... .. .. . .. ....... .. . ... . . . .. . . . ... .. ..

4---- . ---- . .-: .. .........

.. .. .

I I

102 25~Qt 30
SQUARE: ROO6T of TIME, rnM.

Project; :S Unhits 3 & 4 Location: U3-ZA UD-3. Project No:..6234084660
Bori No.: U3>3A .td y: . ....... Checked :By JW

: : .. . .. • :~~~~~. . : ...... ..... ...... . . . . . . . . . . . . . . . . . : . . . :

Samp.le.No: UD-3 .T.st Date: 08/26/08 Depth:: 60-62 ft

TetNo,:: 895'1 SapeTp;Undisturbed- Elevaotion: -3;t2/-;33-2
Descripkion: Strong: Brown, Leajn Cla~y.(CL. Cr"-(,0 07...Rema rk.s...: AT 02 54.cro 8.. ( A 8 6, (A .. .. ... .. . ............ 2!Remwrks: :AM D2435ý:,0,•,. MehO~d B SG;(•k D5•0),P (A ST P..D04 3..8 -0 51:.. Tk..

ýA T( SN I"

Mon, 13:OCT- 2008 15f25.54
TOSHIBA CORPORATrION
Nuclear Energy Systems & Services Division

650/763 .............. ............



RS-5130404

CONSOLIDAT.iON TEST DATA
.SUMMARY REPORT

0.-

10

r•

a)

-y~

40 -f .-,I . .. ........ ,

1.00
. . .. ..... :. ...

•1000 1:0000! 0oo0o0
VERTICAL STRESS., psf

10'

t~ 100
-V
4%~~

IN
St

(A 1.0'

I ....... .. ............ . . . . f
A~ ~ ~ ------ I i j ýL -- ý-v - - -S~ I 'ý ý _

i
---- -- -- -- ----

lot J

10000•1:00. 10001 1 00000

VERTICAL STRESS, psf

* .P-ject:*5 $ J1?Uits 3 &.4 . LcQCtier:.IUS-SA UD:-S- Project No.:, 6234084.660
... ~ ~ ~ ee By ............. .......

8&n I No.:61 U-3-6A,-. . .. .. . . .. . hcedB:J
Sa pl N.:co~3*. T~ ...... ................ .. eph ........... ...

f A k No*V8t I"C•s 857 V0e>pto I T.!7: !I.
k.:Des^ripti: 6:rown and Fi-h G t B.onis•hGre. Lean Ciay (CL) LCr 0.29 I
Remark: AStI 02435"04 Methc) Bo SC :(ASTM 0854-06), P1 (AS"TM 04318-05). Task 1.2

i

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

6511763 DCNbxFtR-48lil



RS-5130404

CONSOLIDATION TEST DATA
ýSUIMM(ARY REPORT

:Th~j

:. .....

20 -4I ... .. .- - ......... . L

VEKlICAL. SMESSi, osf

Before: Test A.fter Tes t

Overburden Pressure $-800 pet Wdtrýootent. % 7
Prcosodoio Pesur: .172et04_Of 1-0% try:nit Weight, Po', 1_ 1584101.7I • • ; a • -? . • .:... ..... .. . . .... . . . .................... .............•..... .. .. ...z :

IE129 1,97;50:
Coampýression indx [Heigh2 j1t.p%64j nr'

Nei'nt .41n.3i dt.

IProjeict: STR Units. 31 4 Location: U 3-SA 4 'U0-3 P-jt N- ' .3 40 8 4860
Boring No.: .U3-A .. Tested By: SM . . W

SapeNo.: UD-3. Tst Oats: 1/j:7/`08: DeptH 1007 1012 ft:

... ''Jd # '".......o..'' . --. :: .Descriptio ; Brow and i i s GryLe Co. ) C. ' ..o 0

Remo s:ASTI. Method B. 's (ASTM rBD4808), Pr (STm 04318:05). Task 1.2 ]
Tu, 14:OCT";'2ot 16:*13r

TOSHIBA CORPORATION 652/763 DCNIX•fLR,61IT
Nuclear Energy Systems & Services Division



RS-5130404

CONSO IDATION TEST DATA
SUMMý,ARY R;ERPORFT

.. ... •... ... .

. . ... 04 - 4 .....:.:. ..... . .. . .. .. .

:100 1:'000 : 0000 ! .00000

VERTIC.. STRESS, p:f

. ................................. .......... ...... . ..................... .... .. .... ... ...... .... .

1:.i

..

100 1000 10000 100
VERTIGAL SYPESS1 pW.

" ~ ~ ~~~ ~~ & , .f ' : " ;. •: :: - : ..... 77: .r" : ' " . . : :. . i ^ •... .. .Prject: STP EUnits U & 4 6ooln:U-A UD- 3 .. oec No. ...... 88

Pbrino.. •.ý: U A: E ..... .. ..::".:.::::.y.; E .M Chtcked By: JW
W$MY ~r~' No: D-3 s~s ae /70 Depth: 100-102 ft:

QA(TE rh o:85 opeTpe; Undisturbed lvto: 7./7....:;•!•:••x !••;!•!, !:!• ;! !~ •. .. .... • ... ; ....•: .i .... ..... ..... ...... ....... • • O O . . . . ...
D 0detin Brow an ght. Brownish: Grezy Leon Co ( Cr :0;029

rRemoisks:ý ASTM2435-ý04 Method 8, SC6(ASTM1 D854-06), P F (ASTM 241-s Tak1.

.ue .. ....- 0 .1.6<..4:.......

TOSHIBA CORPORATION 653/763 OCNDC•N.fW 1t7
Nuclear Energy Systems & Services Division



RS-5130404

CONSCLIDATION TEST DATA.
S U4MARY :REPORT

0.9 4 " ... ....... i 4.

0.6.

:04:

05............................. •: ! i ' i"............................." .....

:100 1000000O 100000O
VERTICAL: STRESS, psi

B~eforIe. Test After Test
. . .- { .... •..... :,y.' ..... :.ý:Overburden Pressure:, 6600. psi Water Content, % 710 .19.90

I recosldto PrDue j.7e+0 ps nit Weight, paf 95.584 .... 0.. .7
.... ...

Compre~ssion. Index, 0.382 saturation,%921 70

Diameter-:,25in Heiight: 1.004 in I.. Voit Rýatio 0.81 " • .018.7
:LU; 43 PU:. 186 .. . i: nS C S: 225 __...______---___---: : .....- .. .. .

Projet:ýt Si 1UJni ts 3. & 4 L&otion: W-6A t0'.3 Projeict No,: 6234084660

Barng o.:U3.6ATestedS By:S Ch:cked By: UW:

4% +K ' ampole: No.LD-, Sl Te6 Dte: 9/"17/0 Oezth: .1Q0-02

... = N, . 8957 ""smpe Type: Unhdiwrbed jEleeva.ti0o: 71,2 '-712:

Dlescnptiacn: Bwrown and Light. Brownisih Grahy Lean 'Clay (CL),C 0>2
Remarks : ASTM 024351.-04 Method 8. S3 (ASTk 0854-06), P1(ASTM.D4-318,05)., Teek 1.ý2

Tue.: 1 4-O•cT-•2 00 l : 6fI 4.:23

TOSHIBA CORPORATION 654/763 DCNOFLR•1•h?
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATION TEST ýDATA

Constant Load teo: 1 of 1.9
Stnes': 100.:psi

Irk

Cz

'0 25 . ....... .. ............ .. ............................ ¢...... ............ t

A.:

0320 ......

O5 101 1025 1.0
SQU ME4 ROTo Mii in

.. .. .. .. .. [ .

'fnq 10. i :;-!: :....I:1: i I : :U 3 SA J ::i : ,

160. No'! 1 'S e th,1G - 01
... .: ...- ..........

.. . . .. ... • ... .,..

...... wk -::• i: :S -Y., C, 43 :::4 M et ho .... SC ; A :. 85..') M: (ASTV. 03,1 .... ... .. .. } . 2•

:- ! i " :!• ............ ..

T00e •045 1 ,0 1.5 20. 253
SQU.ARE ROOT Of :TIME, ruin

Tuclear 9n.7ergye Type: Unrvtues Eai:1ion

TOSHIBA CORPORATION 655/'63 DC Ir)F-L.RB1'1
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATION: TEST DATA
TIMEP CURVES

Constant :Load: Sltep.: 2 of 119
Stress:i 500. :psf

0.2

0.0 .. . •1. 10:-:O,

TIME. Mht

0.2 - . .... .. - --

0. .. ".' ............. ". ...."... ... . ". . .. . ..

SQU0AP- ROOT of T:ME, mirij

Remarks A102 023fAtMD5&0)

ue . .... :.:. eat No.,

......
' :..f-i 

~ G.. by Le:a.:: Cly. (CL 
..... C ) ,

TOSHIBA CORPORATION 656/763 DCW(vaR 1ili
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATION. TE.ST DA

Str:ess: 10.o:00 psf

2

'7

.7.
Z~
at
I-.
t/ll

o.2

.0.4

0.8

12-1

..,: : < : :

pi!!!L L

• :ii •:. :,: :: !::i •: .. . : : :ii i i: i : i •

2.1
......................,

ai.

:TiMme:
:10: 100: i0 0c,

04b

..... •: ............ri

06 •.............. ......... .....-. .. . ...-.... -------------------------

..... ... ... ...
S: 10 15• 20 25, 30

SQUAC ROOT of TIME; min:

Project, STP:06;!,ts:*3,:&.4 LdootioM, U3.-.6A:.

:Boring No,::iU3-6k-. .ese B:S Checke-d By: 1W,

Sample No.: 'JD-3 .~..Test Dae /7O e~:100-10"2 fiMA T aE.
.. W..w.:.

Test No.: 8957. SaIrnple Type- Undisturbed
Sample Type: Undisturbed I Elevation: -71,2/-73,2

Des-rlption: Brawn anCd Light Brown ish Grey Leon Cla y,(CL) C 0 0029

Reýmarks:. ASTM C024350 MehoB SG (ASTIM D0 -6 (A85408, P1 (ASTM 04318 05., Tasnk 1 .2:

Th,14-.-OCT 2008 816-140l4

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

657/763 DC NWfLM1i1



RS-5130404

CONSOLIDATION TEST DATA
TIME CURVES

Constant Loo,ýd Step: 4 of 19
Stress!: 2000. psf

0.5

W.5

2.0

30•0

ý I

... ....... . ....

I1 .0~ I • -i •+ 4 • 1 [
T0

TIME, rai
100 1000

5. 5 4
•$ "Ls : .,..

z

I-

05

3.0

:15

2.0 :K

2.554

...: . ...

I

I " ".
21 4 6 8

SOUARE ROOT of TIME, min
1~0

12

its &4 Location:, U3-VA UD-S3 Project No:6234-084660
...................... e • et i £ I7708' . .. .. . . i ~ •HT

Boring------ -. ------ Tested: By: 81.1 Checke-d BY: JWV

Samnple, No.. U -S Tesat Dote: 9ý"I/b7/S Dopth: 100-102 ft
.est ,No.. 895 Sample Type: Undi•s•urbed 1 Etevobon. -7 1.?/tT2

Description; Brown and Light Brovnish Gray Lean CLoy .(C) n02
• Remarks:. .ClM D2435-04 Method 8.; S (ASTM DS54-06), Pi (ASTM P4'38-OS> Task 1.2

Toe, l4-0CT7 2OO8 150:14•
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

658/763 DC N[rxFtR"1i1



RS-5130404

CONSOLIDATION TEST:DATA.
TilIME CURVES

Constort tLoad: Step: 5 of 1-:
stress. 4000'.:psf.

• 4:..L.4....• ... .. •..:.. .I

• ., . ... .. I.. . ....... .; ........... ...... i: :i: i ,:h i}• : .; :': :

.....0...... ... ........
Az .. ......,

2 :0 : -•i ....... 00•1 00

::

.. .... . .

:; ..: . 1 : " . • . . • .; ; . . .. . . . : ... . ... . .. .... . .. .. . . .. . .... ..... .. ... . • : . . . . . .

2 0 2. ri .0 p
SQUARTE, ROOT:of TIME. min

------- -. IS. .---- , ---- ....... ... .... ....

2 --'--- -------- --- ----- ---..•M -- - (..T .... .
BorinsN.: U3-BAT Tested04 Mehd y:: i STM Thecke ''2J

Tue .4-.....0.5.....4....

TOSHIBA CORPORATION 659/763 DCNWFLR"1 17I
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATION TEST D.ATAI
TIM.E CURVES

Constant. Loadi:S~tep: 6 ýof 19
Str~ess: 80,00. :PST

:7

j'4

.0

T1

,,L:•

Z

I

-Z

Z:
.. ........

7
I

333:::

..~~. *... 3'. ..... ....-.....- r rl
0. 1 .10 :100 100(

TnmFE3 Fphin.

-r------

.................- ;

I

2 4 S 6:
SQUARE:. .. ROOT of.. Ti:E: m .. ..::

S:.. * :
1

K ~ ~ 12:

-rjc-,: STP:Units 3 &4 1Lctd: .U64A UD-;3 j arct: No.; 8234054660

BorngNoAU3SA escd y;BMChecked: By; JW.
Samp'l .. : UD.3 . ... ..... . Dc.te: 9/17/08: Dp th.: .1 0.-102 A

......... :.8.. 7.S.mple.Type:.Undist urbe .ev. ..n ... -. 2/. .. .i~~ ~~~ ~~~~~~~~~~~~~~ .....i•,r~.... ,a~•-;, i i ooi : •:• ••• ... .:...

Deitit4h: to-nand .i4ht 5owniýsh Cray Leon Cly.(CL Cr A 029

Rem-arks A D 2.4,35704 Meth'Vod B& SC (,ASIM D854-.06), P1 (ASTI D4,318-05)-: Task 1,1ý

I,.Ile... 'I.4..2O 8.. 0 414:

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

DCNDXF-LRA81f?660/763



RS-5130404

CONSOLIDATION: TEST DATA
TIME: CURVES

Consýtnt Load Step: 7 of: 1

Stre~ss: 2000, psf:

-- 0

: . . . . " . " :... .. ... ... .•

.J3-

• :.. ........ i :: : • . . : .: . ...... . ..

I

3 i:I..... -•:- - ? -: : " " !: • t ' ! : , t•: •: : : t• H P .......... •: - . ......:•:q b •

0i:: i i:iLii IME mm 10~i~i .... ii ,iooii!L i~i~ c6i

. ........ :... .... . ., .! ... .... .. . . .:- • i .L ..... . . . ! . : :l q . . . .... ........... i.: '... . :•

821

~q 3

...........

c . . . . . ....... ......... :.........:

Reh3 * 4 3 *,t j : D2 35 04 Me" had S4,: :'1 3 434, t63t 0 3 ( .'tM ::t t3: :t.t 4 -

TOHB COPOATO 661/763 DM(L 12

Nuclear: EnTRg Unstts 3 Sevie Division>A D3 etNo:624546

-, Sompte N . :. UD , . .. e..;. • D. s , /17/O: Depth'•-: : : : : 10 .0 • : .'t .

S .::: ils o : .8.7$ r~ Cly CL. : 0~
1~eork: ATh4D245~ MehodB S ~ATIME 084O:.P ASM D31-5n ok1. 1

_____________.... .._

T:i&14 0*T AOR:1 i'

TOS IB CO PO A.ON. 6176 DC.. .. . .. R-.....
Nuclear..Energy Systems.&.Services Division



RS-5130404

CONSOLIDATION TEST DATA
TIME CURfýVES'

Co0rnston t, bod Ste~p: 8, of?: 191
Srs:5M0 psi

( ! .. .. • ..L..L.• : ,: I ..L4.." L........ . , , ... .4.L 4 4 : 1 ...... " .......:: . ....- :4 L ..4...L _

44 ....
...."

011

• ..........

3t

y! ".7

: : i; :i : U
4 -: . .. . . . .. . .. . . . . : . . . . . . . . .. : . : .. .

• , , ... • .............................. ............. ,...

2 . .. ... :. . :• " • / . : . . .... .:i . . . . ! . . .

. . .. . . . . . . .. . , , . . . . . . . . . . ..r e. . . . . . : . . . . . : .;

s i K . >::: :::: ":" '_ _ _ _ _ _ _ _ __..... '_ _"_.....: :_ _ _ _ _ _ __...... _ __:_ _ __: _.!'•

MAC

,SQUARE ROOT of: TýIME, H

'-projea-'~Prjeto. 6TI nt . 1-tfoýL~~.234084860.

Borsring No.: 'US-6A Tested By: BKA . .. .. ... .Checked By:. JW... ....

TestC- No. 897. Sampl Type:c Undisturbecý Elvtoni7 ./7.

Oescripbar: Brown :and. Light: Brownish Cray Lean Clay (-L" r 0.029

Remnr~ -ASTYM 02435-04, Mcthoc 1. S (A M 5-0) ElATM 4 -5) Tak12,

DCNDOLtR,1i1
The,. ]14-O0T.2006 16&14:14: . .
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

662/763



RS-5130404

CONSOLIDATION TEST DATA
TIME •URVES:

Constan~t LodStep;, 5S Of19
Stre~ss' 1:000,: pet

0 .0 L ...~....J J 4 , : -4 . •J L .L44L[.... ...... L4!. . .1 ... 440. ... i"
1,5

.. .. ..

..: . .•ý '........

20p

5 . . .: . ....... . . . . . . ... • . .. :• :..:: :" :. .........

V1..

30 r" 'rq-

TIMRE .:M

.22 0 .•; ,•, L ,;;,: ,.:, ,• :.,::•i :- " •;':'• •: ':; :- • 4 : •: ;' ;': ;: •;: • : :• 7 -::.-====== ========== ... .. :.4 : :•::. :> ,,o;; • :;;::,:-i,• :• , , -•-•- :,-,.:t.:

g • -: i . : ,; "ii"- •.i : :• i . . •::i !:! ;::!i! :ii• ; i ":i :: ? • • :ii44 4 ''' I-• "::i•i • ! .. :.. .. . .. . .. .! : ' ":.. . ."" " •' '•

M : • . .. " :... .... " .'"" " .. . . .i .. .. . .: " "* a:.. ..24. . . . . .i:! .:: :.............. { ............ i ...... . .. :
" 1( " : "• : : : ". . . . . " . . . .

1, .~. ...A ...

o: 2: 4.: 8 8 1!0: 12:
SQUARE ROOT..of:TIME, rain

S'~eT: $1Qnits 3&4 Locotion: U,3--6A UO3Poect No.: 62340848560.

S orin;- No.: U3EA ........ .. Tested. By:ý EMCce By: JW

5om-npa;e No.-: UD-.3 .Test Oate: 0/7/O8S Depth: 100-102 ft,
rK~~t9J L* 5ht No,; 89 57.. oni. 1Ž1.06e ndtre lvctlon: -71.2,/-?71Z

" - :Des•cription: h: Light B,. :gey Lnen cuy (CL) cr- =

IRemabrks;:.ASTM D24ý3z5- O4 Method B, SC (ASTM: D95+-66, R A~ /1-5. Ts .

... _____________________..... . ... ... . ..-- : : : : : = : . . ....----..-~-.-. --- --. --------.. . : . . ... .... - . .

Tue, 14-'J*C1-.2008 M6:14:14
TOSHIBA CORPORATION 663/763, DCMIFLIR"I?
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATION TEST DATA
TIME CURVES

Constoart Lood Step: 1.0 of .9

Stress: 2000.: psf

1 :

44

-4z : ': .: : . .. ... •... .: ' , . • "., -.. ,:::i :i

A

TI.1E too
:. ~~~~IE I..:.:..

2

1h. I

314

..... .. .. ............. '

f

.. . .. . .. . ...........

03--:

0 ,2v 4 6 8 1•0 1 2
SQUARE. ROOT of TIME. mrn

[Poet: 1 UJnfts 5&: JLb-ýatctn: U3-o6A UD-L3j.y roeat. No' ý6234084660
i • ,. • i_ : : .: ..: :. .._ : .: : :. .. .....: --.-... : .. . . ....- .... --. .-- -----. .- -. •... .. . .. . . .... "... . . .

IVIQI orng o. IM56A..I Tested By: SM ::hadýAtrt SapeN. O- e ce 01/8Opr.1012f

TeNo.: 8937Sample Type:.Undis*- Epvt- •ud .... a.on... .2 -72..

: Descr.pipnq:, Brown and Light Brownish Gray Leo .C Cl (CL) (CrQ=-.029

IRemcrks:ASTM D2435-:04 Method B. SQ (ASI'M 05.-,O6), o! (ASTM 4318:-05), Task.2
..........

Tue, l4.O-2008 615:148.4
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

664/763 DCO$L- R811?



RS-5130404

CONSOL.ID-ATION -TE-ST DATA
TIME. CRVESStress: 4000K

...............0 . .." .. ......... . ." .. ... ..L : :.. ... ... : :. ........... . .. . ! . . . .. . . . .

.6 1

. .1 ..4:3: i " ," ; : : I . . : : :: : " . : : . .•: . • • " :: : :: V :: i ;, : :.. . : " : / ' .i

21; : !{ f :: ii! ~

:i i ! ::i iiiii~i 'i i ::: i i i i i ii.; i i ! I::

"1 " " ' " ' '" , .: . . : , ." . " , :. ".. . . • , [ i ." ; " :•.. . . . : • . : l . :. .. .: .. . .I. : . . ' : t.

... . : • • -, • • • ... A , .. v A .. . , . . . " " • ; 1

0 4 " 1 1; •.:!.. . i i . .:i i { : i ". i ; • " .4 4•I' 44 1 4.! .4: 4 4 4 4: i~

• . .: : ;'4.: : 4 ; ; : : . . . i . : ' : ; i: : ::. l : } ! : : , I ': : :

::4 . :: :" . ;",: :• :" : .,-, i• [,.:;i : .. ... : ..::< 2 . - .. : ':: :- ::' • ':. ; , .i , '

:0: 2.I 8 10 0 1200

SQUARE ROOT of TIME; min

IProjePCt :STP Units- .4 Lo0to :6U--A UD;O-Z lretNa:25048Bring :No.: U3-GA Teste y' UM: Checked By: JWV
. . . .. . . .. . '• , l~....."......

. .- • • ..~ ~ ~~.. .... ... ....... __:._ .:.:.. .. . ...... " 7 :• : ; :: --

tMAOWQTe Na:897Sampl T~ype: 'Jrciturb-ed Elevation: +7-/7 2 ... ...
... : .,..' .Desc" •Br. .own and igh r i Lead n Clay (IL) qq .. .:02 . ..........

________ jR-emorksý: ASMT D24375-O4 Method a. so (ASTM 85-0 Pi (ASTM D4-,180 -C 'Task: 1.2

TOSHIBA CORPORATION 665/763 DCON .RM17
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATION TEST DATA
TIME CURVES

Constort Lsod Step: 12 of 19
... r... . :0 0 p . ... . ..

4 . L .4.4,L.......... .,4 ... I • A , 1..4 ..... .. :.., 4. ... :. i .. S .... 4 . k.

2-

.2

3-

4

5-

6

-- ' ------

... .•.: : : '. i : : : , ii i : : ;:! i . .. . . • ! i: f~ i.:; i : :, ! 1V

... ..... .. . .. . . . ; . . . . . . . . .. . . . . . . . . . . ..: . . . .. . . . . . . . .,

,01 .0.1 1 10 100 1000
TIME, min

"-J

- . .... ,-'" *............'

WI- .I

.... ... .... ... .... ...

0
.5: 10 T5 720 25 350

Project: STP Units k &4Location; U3-ýA :6 A rect No•.]: 6234084660.

( ng :No,: 413-SA : Tested By: BM B•ChcKd B •; "

M A 'I.O p No: .D-3 ......... est:Dote: 9/7/O Depthi: 100-1,02 ftKI A GT: ::':-: M =G7Meth T.•oh omi h p. Undisturbed d . vk.. -7.. 1 3,2/ .

Ž rf ption B vn:onand.Ligqht:1Brownish GryLea6n Co C)C ~
k~~~~~~~~~~8*0) §:IP1 23 +Mthd ,S ý~ i K A-:D3 -

tuýe6 14-0CCTS40 1:14:15
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

666/763 DC NMLR(.LS111



RS-5130404

CONSOLIDATION TEST DATA
TIME CURVES

Co,'nstacnt Load Step: 13 :of 'i9
S''ess: 16000 psf
.1: . . . .. . , .... ~ I,| . , .

------------ -

2~

0

2

.4.

son.

CI 00

12 ~"'t- -I--r -rtr w-l----r- r tre- -r rrrr OCc

Z~ ~ .... .... ....... .........10 !

&...... .... , T -.. r ......... •.• CT•S 4 F ;i •-••:"• •

121 ~-12:o 2: 4- 6 8 10 12,

SQUARE ROOT of TIME min

Prbect: STP Uits:3 & Location: U3-EA UO-3 Project No.: 5234084880
Tt. teate- By. 3SM S hecked By, J

Sampleý, No-. UO-, Wes-t Doe /17,/08 ep th: 10010 ft
a.; 82 57__ Samnpfle Typeý: Undisturbed- Elvain:?1 :2/V h

ý)n: an Lýqh, rown (jy -eon r.

Remarks: ASTM 02435-04 Method B. 50 (ASTG D854-,08), I (ASTM:D4318-0S). Tak 1.2

Tue' 14.O0CT-2008 5:14:15
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

667/763 DCNI•iFR•117



RS-5130404

CONSOLIDATION TEST DATA
TIME CUR VES.

...... .... .. y. .... ..... .

.... .Ste~ss..........ps

.:i: .. :;• ."/ ::, ; : :;:i . . .. ; ; ,• ., .;: , .;: i : i : .. . .. , .i: :-, I : . : ," " " . '. i : -...... ...... ;.,..:

b : . . . .. .... ..-.. .. . ......... . . ... . . -. .: .

10

......• .:: ....... i+ : ! . •, : i !..." .? •÷ i ::........ .e . : i• !? . :i : ; :

2 0' • • . ..... ......! : : • ! : ' } : i : ., : ! . . . i . : = ! : i . . . : . • = i : " , : :

-------- r •-r-r-r ------- r,. A

•0.01i" 0 ":1 ;-""::: I: .... 100';1.0;

0 i 2-. 68i0.:
:12

SQUARE::RooT 0:Tl-:Er . M-1 ran

----------

" ý: ........ joc:• sTP ::uni• t o at n I ... ... . .... . U.: - D- 3 ..... t~ o 623...:......[ " . . . ' :: •.4 1 H ..... .: ::2 .............------------------•U-,-".:"

•:;••'i4!P;••:::•U :::::-:- ib•; et•p•tpbion: Browni drd L~ight:.Brown'..ý,G L, eny- :• .:Clay.(:'L-, .................. .. C.-g -• -2 -l

R•fir•:.ASTM :D2.35 0-4- Method. B, SG :(AST•M D854.. 06), :P!::(AkSTg•.4 314) Tmk 1.2:

TOSHIBA CORPORATION 668/763 DCNofL 12•
Nuclear Energy Systems & Services Division



RS-5130404

CONSOL!DAT!ON TES.T DATA
TiME CURVES.::

Constant ýLoad Step.,: :1.5 of 19

Sress: 64000 isf

? 13 .....v

20 ... ..... . ........

2 5 , .. . .,....

0, 01.... :10: :100 11000
TIM.E Mint

A . ..... t~I¶ ga~. ~ .. ......'... " .......

" ..' " : " " : ... ........ "....• " " . : : : . . . . . . : . . . ." " " : " v : " : .. . ..

2 5 7 ... ...

. ........ ...... :;A A A-A .. .... .

0: 5 :10 15 20. 2:5 ,30.
SQUARE ROOT of TiM ..

y ......

.rSIt:PT Units 3 A- 4 Lototlion: UZ-BA UD- P:roject No.ý: 5234084660
Bor: : . ::. .. :.: . , . . . :..... .i:. I•ng(' No•.: U3.'-S•P A .. .. Tested:. By:: .BM ... . .. Chec.ked y•: ...

~&Sam~plel No.: U0-3. Test Docte: S/1/0 Depth.: 1Q00102 it
) IVIY4,ftY est N.: BS7 Smple lype:Udsurbed--V letin,

výr . z esription: Brown and Li1ght Brwih ryLenCoy(L r-0

. Remarks: ASTIM 1)243,5-04 Method B. A S (ASTM 0854-06) P (ASTM D43.16805). "oz k 1..... .....~ ~~ ~ ~ ~~~~ ~~~~~~. . . ......................... ... ... ..... .... ... . . .. .. ....
rThCA I:tOYA2:00S i:16:6142 i5:

TOSHIBA CORPORATION 669/763. DCNc•ft RAOI1i
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATION TEST DATA
TIME CURVES.

:Con1stant Lood S~tep; 16 Of 19.
:: ..... ~ ~Str~ess: 1 .6000 .psf .. .

C t; " i; i '' W:.L .ii :s :: i: •i: : ! .; tI4444 •:i 4 4 4:! : 4 4 4 4• !: • ?:.:.:::

4 ; i i.. . . . . ...... ..i ... .. i- .......i i.. i i i l. ...: i-40

10-

15 -

30 1 -- 4 r--r-rt-r~r1 ---------- ---t -- r - I rI I rtr

.......... A...,A4

.................................................................,....:; :;....... .... ;,•.•• ; .... ......

. ... ... ... ... .

S41 54~4.44f4iJ. ''1 201 25ecEi 8

n, Test E 0M . . ..: M JW

4.1' l N o.; LE- Ts Leva 1,0 ý t Ion: 41.021-ft

•~... ......: :. ..

.Desr ptom .Brown end Light Brow.ish .Gay Lean Cloy (CL) Cr 0.029 ;:

Remo.,rksý::ASTM. 0243ý-.04. Method- B. -,C (ABTM U-854-06), P! .(ASTM.0431i8-o05)- Task T,2

Tue, 14-O•T•-2C0 1614:15I
TOSHIBA CORPORATION 670/763 DCNDIW-,bIBl11l
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATION TEST: DATA,
TIME CURV•TES

C~onstant Load Step, 1? olf 19
Stress: 00. psf

.... ... ....

... .. .. . .. .... ......

•~ O".i- ... . 00. -

:T.•.Ei: Mi:m.
• . . . .. . ... .. .. .. .... . . . . . .. ., . . . . . . . . . .. . . . ... ... . . . . .. . . . ., . . . . . ... • :

iii44 i'1i~

0..

•.• ..•`•":• ~~~ ~~~.•: .•:• #..........................•••"" .•. .." :. , •: "".;,:o•G •," '-• . .

,• o .. . : ' ' : : i • : . . : : : :: : : : : •............ ' . . . . . ... ' ... . ...... . . .. . . . ..... " i.. "
10 .- -

.~. ............ •

0 ... •.... ....... ......... :. :..
30-'-rrr'r-r r5 r'r 1b- r, . . . 20 2454

SQUARE SOOfT.. of TMlME,:-mn

Project: -7 Uis5&4 Lcto:U5AU5Preto:5234084660ý

...... : UTet. B: .M Ch cked.By:.JW
Sample " .: UD... .Test Dote. •: 9/17/08 Depth: 100'" 0 ft ' ,

MAO T EC No.:. 8957 Sp pe: Undisturbed l : .12-73.2
Descriptio{S.ýn: Brawr-a.ndi.ght Brownish .Cra Lean Ci.y.(a-.) . r 0.02 .

Rnok:ASTM D2435-ý04 Method S.GS (ASTM 0854-06. P(AsIMj 043185-05X.Task'>

_'u , L ", Wt:T-o7.005 M14!1-1:.5
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

671/763 DCNoaFR4ialil



RS-5130404

CONSOLI DATION TEST DATA
TIME ý;CURVESI

Constn Load Step: 1of 1
stress: 1000. psf

Ii,.

Z.

r' . • f: , i:. • .i • :F i•l

TF
J1.

. .. ........... .-"• • . ... . ., o .... ...

•. ~~47 1! : .. iL

:10.

2 - . .. .. .. . .a. =.:. ..

2 , ..:i . .. .: . ...

"0.

.30 0t2r5

S1UARE: R0OO •. TIE, 1i.0 1 00

• it ..5: ..:': U P o-. :. ..:. :

Bo6ring No.: U3-6.A 4Tested By: BM Chcke y:4

S..p'i No.. .UD-: Test Dole,: S/1/0

A _Tr ___t Somp ype: U ndLSturbed
Decription: Grown and ULiht Brwis ray Lea Cloy ( CL

D epth: 1 O0-1.0•2 ft
Elevation: -7f;2/7.

.. .. .... . ..... "F = 0.029

Remarks; ASTM D2435-04 Method BU S(3AS•TM 554-06),PRI (ASTId 43: 8 -05) 16~ 1-,1.1.

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

672/763 DCNDXFŽLRI111



RS-5130404

cc,

"0 i-
U)3

CONSOLIDATION. TEST DATA,
Tf ME CURVES.

constant Lad Step:f 19 of 19
:Stress: 500. psfi

., . . . . . ... .. ........ .............. . ..... : .........

.......................................................

. .. . O n i.. ... ..... ...

5....... . ..

.... . ...
.. .4.

30 •...... .."...",'.-.,,.",-."

.0: 5, nw

SQUARE R.OOT: of TIME,: min
20 25. .0

1Project; STP Units* ZS& 4' Lo0catin;M UJ-ý6A UD- IProjec'tJ4o,: 8023484

Boring Na.: US-GA .... Tested By: 9 M. Chce yJW.
Sope o: D3Tesýt Dote: 0/7/08 De11pth: 100-1:02 ft

MA T G TetNao,: 89573. SapeType: UndizturbenEeain 7./7.

-~-' soroton; ra and Lgignt Brownisht Crayp Leo-, Cly(L:r0.029

RZemcrks: ACSM 024,35-04 M -th , S.S (ASM C,354-06), P1 (ASTM 04318A-CIS". :Tsk -1.2

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

673/763 DCN•,..•LIW?



RS-5130404

CONSOLIDATION TEST DATA
SUMMAARY PEEPORT

z
iv-

cc
H -
U,

151

IZ

203

100 1000 10000 IIo

V.ERTICýAt STRE ISS, psi

:101

1 *0~

"...... . . ..- I:.

.... ... ...
.. ... ..

7. '7.':'-r--r-r-t

ib-1
100 1*000

VERTICA :STRESS, psf
1100000

Pr~oject:. STP Jnlts 3&4 Lb~ttkih: Y+-iA. UV.2 Project No,: 62340546~0
Boring No2ý U4-IA ITa te d B: WM >CheCkad 9y.-JW

Sample o.: UD2 Dept:.1........f

AK'

S:ý,r Die NoAýý.::UDý2 Test .D-. 06/ : 27/ popili. .1 d8,ý JJ:G. ft:
t...................................
Test No, 5963 

I Elevation: -77.51-79.8 I Sa~~ple Type~ UndisturbedT,
re~~~ripticn;~~~.. ..gh .re.s .ry....a C-I r .2
ish Grýiy Fat Ciuy (CH)

Remarks:4 ASTM F1243 5-0 4 Mthod .L, (ASTMS G .Q854- 0 6), P (.: M D4318.-O. T5%sk .2:

Ivo,13-OCT-MUOS 5:,0W47

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

674/763 DCNCtFLR1t1?



RS-5130404

CONSOLIDATION, TEST DATA
.SUNMARY REPORT

•' :•j:

-

.. .

15

p. .

20-•

.>1

00 1000:
¶ 000

¶~0000o:
VERTICAL STRESS, If:

S61ore: Test: MWte Test

IOverburooen Pressure:- 7400 pf WXet ..Cotent, :24.98 2318
Pr teconsolidotion Presqure: 1, 848e5004- psf Dry. Jnit We•iht, pc 9757 103. Q

.' ............- ....... ..... .. .. .. .. .. ..... ..." .. .. ... .. .. .. .. .. . .. ..... . . . . ..
.Di):te n 29i 1rt098 'Void RIat~07

:L0L1Ph 2 t3 29.274 ___

Proiect: STP. Units 3 & 4 Location U4-1A UD32' I %ojet N (o.' E204 ý0 3..

FBcriný No.: U4-1A TýeSepc By.: SM Checked By;: .W. * _

.NSamplle Nq: UD-2 4est:Dote; 06/27/06 Depth: 10Q6$ - 11. 0 ~f t
. _____ .______________________________________ .. 1...

ii. __________________________________

I.

T est :No,• 8963
L..........................,•...Dtpti6i U:Li•th Greens•ti Cray Fct Clay (CH) .Cr.... : 0.027

RemaýMs: ASTM D243.5-04 Method B. S : (ASTM 0854.-06), P1 (ATM: 4.31:8-05). Task 1.2.

Mor. i-OOCT.-2008 15:3WO-47

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

675/763 DCI•L'*LP •h



RS-5130404

.J

CONSOLDATION TEST DATA: . ."" • .: - .: .: '.i: -... ... . i.: .. :: : : ' "

SUMMARY R EORT

0 6

.. .... ...• .. .. i " i : : : ! ! • : . : ! i ! . = . I i .: : i . i : .

!. • ,ri, \ : • •• !: ••e • " • •

:I i : : : i :i : : • i : !

...::.•..100000:
1.00 1 000:

VERTICAL.. SToESS, ps
100000

10~

...3 :

1 S .. 1. 1 i I I

0
'0

C..

a

ý-7

M.M.

..........

... ... .......

.!:

-1. I ....

J'O• •1.000

VERT.ICAL,, STR ESS, paf

100000L•:•i :: ..

IProet SI 3nt & 4 Locatfo: UDI U02 Prjt $:n 4660~

Soring No.: U4- ,IA Tested By'; BM4 C'hecked BY: JW

Sape 6-,:D.2:Test Dote.:'05/27`/0Q8 Oeth 05-1,10 ft
M+AA4CSamled No.: 896.3 SaMIPIe Type:' Undisturbed Elevlatin:.- 77.6/-79.6

. s C'e•" D rt I Li1ghtý reep;ih a', attiy 'LCH) Cr .- 0,027'

R ýemrirks: ASTM 02435:-04:Met6hod 8., SrC (ASTM 040),Pl1 (ASTM 54318-05). TeaOk 1.2

Moo fI, 1 .3 -OV T-ZOO 1 5:30:59
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

676/763 DIC rXft RA& 17



RS-5130404

CONSOLIDATION: TEST DATA
SUMMW&~REPORT

-4L

0. 55

Nii

0 5

.. verb roe 7rs r ," .400 F .sf W C r Oonte rt, 7. 2 4:g ; : 5

> . ................... ......... : : •: • :: .. , : •: .,......... ... . .4ý ~ q i t ; p ý0 7 5 0

• :•"• N o •::U .,• . . . . .. . e~t• :Sy'.B • : " ' ... ... ...... ,. c ~ c•. ci-B ;:. .. . ..... .. . .........•

•,.>.-:•;• : :.-"•:•.• .s:• 'Sj•• :• g1/6.1d R " t .. '. ..... .. 5,:. . . • . . . ... .: : • .

• .!

0:ý60-

0ýýMq 0.R AA SflESSM psickd

Uor Tes Afte Teat

I rea daorPesur 1 645+0 psipj I Dyp Uni'tuWigt, n 75 0.

.6 2 6

Cula.neg ytems &Sriest Divison8~ ape T p:Udsued ~ eoin 7./96 i

~ Dscrp'in: igh GrniShr Gra 1Fat Cla (CH) Cr~0027,

Rtmark~sa ASTM 023-4 Method G..S (AsrtM 0854-ý06). :pi (ASTM 41~ Task 1. 2

TOSHIBA CORPORATION 677/763 DCN1)f?,LI11'7
Nuclear Energy Systemn's & Services Division



RS-5130404

CONSOLIDATION TEST DATA
ýTlIME' CURVES

Constant Load Step: of: 19

Stres: 1; :,. psf ::F
...... ., ,...

zup

02

I .. . .. ....

0 .0 .L..4......... ).4.4... 4... .4 4 A .4 . ..4 ...... ... L. ........... ~. 4 L~. ....

2
4:

U,

04.

0' .

0;.

..........

... ...... . .. ... ..... .. ... ....

it.

V

0 0:5
SQUARE. ROOT of IME, in;.- :

2.5• 3,0

jPro~ject,, STP. Units 3 & 4 Locetkvn: U4-IA.. UD-2 Projct: No.: 82340846600
[oigNo.: 4I Tested: By BM IChacked By JW

~< amleNo; D-2 Test Dote:, 08/2/8Dph;4610f
TetNo.: 6983 Sape ye Udstre Elevation;fl./'76

~ { Destriptian: ih Greenish Gray rct Gly CibYr0.2jRema-nrks: ASIMJ. 02435-04, Method B.- SGC (/SRI 0854-706) j'i (A.STM D1C5.,Task ;2:

Mon, ..OC~2O ..... :47
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division,

678/763 DCNI*,L-,"117



RS-5130404

CONSOLIDATION TEST ýDATA
T vE CU JRVELS

o nta•Vn 0-d step: 2o.. f .9
:Stess: 503. psf

-0.0- - ";:.'.. , , .j.. L.Li``*:::, 4 q.•..a..t. :'L.LJ ,___________ : * :7• c• •:`..`..:;:: .;•;;:•:

i5 0.6P~f

'jH

• ' ..• .. .... : : ' i: ... !... .\ . i i : ! . . . .- ; i • ' . ... '" ' !" iY ,

0.o01: 10 00
TV-"NF min

...o~ ::• i !:: :i~iT • • :..........iE

• " . . .. ... ... .. ... . . . " . ... . . .. . ..... . ... ... ... ..... . .. . . I. . . . .•

-00~ i I' I''' :I.: L*

SQUARE OT. ME, min.

Proiect 57? Units" 3 & Lacco'Vw U 4-ýý1A, UO- 2. PRe-ýt NO 6274034C-60

" "i " "" :' " " " ... ...... ... " ..U......e t ": "M C h ecke" -y JW.

Samo' , r: Ie I Na• : UO-2 Test Dote: 08/27/08: 1 Depth: 108-110 ft

:.es Na.:6. 8963 Sample Type: Undist urbe Eei .. . 9.6

[ ecription: tight Greenish Gray Fat Cloy (jT) :(.CH. Cr .2

FRmak I: AST 0243-1.M04, Methnod B. St. (AM D854-04), P[ (ASTM o43 18 05).Ts12

....... .... ............................... ..

Mon 13-CT-201315z3047
TOSHIBA CORPORATION 679/763 DCNEXFLtR,l•h'
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATION TEST DATA
tIM0E CURVES

Constont Lood S:tep 3 of 119
sftres;:ý 1000. psf

0.4'

0.1

:1::
•04i

:i

0i:
0/I Tm r

:10
- . .. " " " L

:i00

... {> (] ., ~ a..'.. At.Aaaa~,aa.&aa4e4a+ta.daaaM..a I .a.a.~....t....a..'.aa'.'.a'..a.a.

0:2

0:4:

••0

1:05

.............

V

t
F

0 Vk b2 3 T~~~SQUARE. ROOT: of TIME, rain 4. 5 6

Projeet• SI'• Uit; 3 & ... Lab..utrn U4-:A UO-2 Project No.: 6234,084660

Boring No.: tU4'7i.- A Tested.. By: M Checke~d Byý: qW-

So:!- N D*! 02 irn0 Dot 08/2:"06/D :.i 1
Sape ye Unitre lievotion: -77.6/-79.0

Test No'.: Te.st .ae:0,:70 .... h. . :Si~i
•~~S . ... .... : . :

IC. .... . . .. . .Light Gry-o.t Cl..y ( H0.........027

iýRemarks-: ASTM D 02 43L5-04 .M thbd B.ý 1C ASTU 0506),P (ST W43:16-8 Task: 1.2j

Mon 13,.0CT'2C•08, 15:30:47
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

680/763 DCNboFL"1'1



RS-5130404

CONSOLIDATION. TEST DATA
TIME •:.CURVES.

Cons.tantf Load. S.tep!: 4: of 1 9
Stress: 2000. :psf

.. -: l..... .. . .." .. .... .... .. ... ....... . . . . .. . .

w. . . .. .. ... ...

i •i::!i............

5 ---- ----

2 , .. ... ::! • : ' :: ... .. ... ...............i i -

3- 0 .......... -------

TIME, :m m

0.5.

... .~t ii .. .. ... i.

1.0 c ' U s-

K.£

: .:..-.:- ........ B. . B y : .:

le 6II 8D1 1 I G 1 " 0 ft

SQUARE .HOOT a fl M[, .mian

>iQ SampleN-jTe•- 2 ".....st Doate:: 08/27/08 Depth: 108.110 ft
'st: ... : 8... Samp...e.. :ni ed Elev•. oti: .- 77.6/-79 ..

Descriptbion: Liht. Greenish .ray rot Clay (M). "r = {3027

1rn.rks:.ASTM D2ý4365-04 Methto•d ;B S :.(AS•IN D854-05), pi (ASTM D4318-05). Task- IV2

TOSHIBA CORPORATION 681/763 DMC IcLtR"Ili
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATION TEST DATA
TIME CURVES

Constant Load Step: ý5 of 1:9
Stress: 4000. psf:

tt 
...

Ott:

U')

-1i

29 54.

:0001 ' 1. 10. 100 I:1obO

.:d j:.::,__ :__.. _ _ .f _____________ :Ai iC 2 A!''' i':,:

ms

1 .5 . ....... ...... .. .... .... . ... ..... j

;05

.2 .....

2.1

0 2 : i6 8 10 12
SQUARE ROOT ofT:IME min

Project:ý SP Units 3 1& 4 Loc ati on: Ut-1 A U0Q-2A Project No.t: 6234084,660:

Boin N.:U41ATested ý:By: BMChecked: By: JW:
:Sonple Na.: U0-2 Test 08/27/08 Depth: 108s-110 ft

MAG.est NO 8963 SpTye: Undist -776

i ' C F C iy H) Cr = ' 2:
Rzemarks: ASTFM 02435-04: M 9th......ASTM, D854-06). .1 AStM 41-5.Ts .

• . .. .: . . . .. .. .. x . . . . . .. . . .

TOSHIBA CORPORATION 682/763 DC~ofLR- "11
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATION TEST DATA
TIME CURVES

Constant Load. Stepý :: of 19

.... . :_ _ _^ ._s .. .... ......

° ' : : ::" : ~ iii : ... ..... ...... . • •• : , .. .. ..i • • i • ... i•• ::i

2

i V

I ........... .

..... .. .. .

6• • i :i :!i~ : :i : : :i:! ' :i :: r r r r t r r i v-rrrrr • , i~ !: r!

.I I T. . 1 1

sOUA E: ROO ino .PE.

0ý Ur. U~wiA* jD 2j. 4046

....... .Ch--ked :8:.- J;

A• ,....... ......

Nuolear Energ Unitsm 3 Sevie 4:DcivisJionO roet o: 24046

:'A~ TE4• Somie:2~ .. :! 08270 D;: 1810

Type Unitre Elvto:-76-l

Moo, 13 Uf:500Si5 30:4
TO H B O P R T O .. 6.: 3:/... D.C:. • .. R. . 1i. .

Nula Enrg System & Services.. .. . .Diiso



RS-5130404

CONSOLIDATION. TEST DATA:
TIME CURVES.

Constont.Lood Step: 7 of. 1.9
Stress: 2000. psf

0 -.. ..... . .......... ...... ....

-7. .......

TIME

•~~~. .. . . . . .... ............ l • :; I

23

:':: , '; . ;... ... ... ... ....

. ........... . .... ... ......... ...... . ........... ...

00 5:1: 20 20 100:00.

5= 2: i. ! . . .. . . .•,.. . .• . *i

:0 5 : 10i .. . 15 . :20 25: :30•

SQUARE 'ROOT of:lIME, min

- . .Je:t. ST..: n .. . & 4 . ..... . . 2Pojt: 6234064560

zwinq No. U4-1A d: t ýd B M: Chece By

08?t 02/7105 Det:108 110.4t

MA G T E C P .. i.. - . - .. ... Tye..... . ' .- ..b ....E.evtion ... . S.. ~ ~~~~~~~~~~~~ ~~~~~~ .....L:•r::.. i h:•: : ; : '• • • " :':: :: :' : ... .. ..... 6, ..... .. :'.. .. .yp : •• = . .. . . . . .

O"seription; .: 11gh t:reenish Gra ot Ow.. ((N...r. 0. 027

e manrIk.. s' AkSTi 12435-04, Method 8. SC (ASTM D854.-0), PýStm 4-318-05. ak 1

Moin, 1: ocT-2008 15:30,348
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

684/763 DCWtxFtRA111



RS-5130404

CONSOLIDATION TEST DATA
TiME C U•VES:

Consn•t ).ad. Step: 8 of 19.
Stress: 50.0. pPs

2: ..... .. . . ..
.4 ... .. ... ....

1001 01 1 10 100. 1000
TIME, rmin

.. . . . . . . .. ... .. . . .. . . . . . . .........• . . . .. .

4 "• ....... 1 ......... ..... . " ........ ...... ..... ....

!1 5:20 25' 30

:.. :: .. .. :. .

I
64

SOUARE ROOT of .iME, Mr:.

Mon • C•0C2O08 15:30:4f

TOSHIBA CORPORATIOI
Nuclear Energy Systems &

.4 j.octi.o: ýU4-•A• UD-ý2 Project .:. 6234084560"
tSorino. No.:4-1A Tt-6S hce y W

tSapeNo.: )O?-2- 27/ :0_IC
- • • . ....• . .. . . . ..

ij escrIfiption: Light Gpreenish Gra Fa Cla Uy (CH): Cr O02
.: ;. ... • - •. ........-• -: - -.- ------- -.. --.- ".;.: .. ....! . ]

I ReMaIrks:. ASTM- :02435.-041ý Method 0. SG (ASTM D854-06),i (A. rAM 0D431 8-05). rooský 1 .2:

685/763 D C FL"RO-ih
Services Division



RS-5130404

CONSOLIDATION TEST DATA

C:onstod Load Step.: .. f 19
Stress: 1:000. psf

0 0 ...-........ L " . .. . . . ..... . .. . ...

3 . -. -- -- .-- --

• .. : ... :. : ; , ; ::• x. ....... ... . •:.. ; , ; .,

,0 01 0Ž1 1 10f001
TIME, mi

.5 .... .... .. . . . ............. .............. ..... ... .101

------- ... . ..... -- o-~~~

20 L

04: 22
SQUA.RE. ROT :of TIME, mini

Project: STP UnftM :• &.4 Lpotion U4-lA JCO):- Project 64.: 6i254084660
. loring No..:4L4- .Tested B::! BM Checked BY: JW::

NSo : I 0- No • •:2 Tes t..t .08/27/0 L o.pt: 103 110 fthi Tst o.:893 Smle ype: Undisturbed I lvto:-l-9.6

. .- .Descipton:.Li ht Greenish: Gr Fat .Cla (C') -Cr.: 202?

Remrirs: AS 102435-04 Method B. SO (ASTMvD854-06). Pl (ASTM0.431.-05). Task 1.2

Mori , .3t0,T:(2OP8 15.30.4.
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

686/763 DCNbfL- "117



RS-5130404

CONSOLIDATIONi TEST DATA
TIME CURVES•.

'Constant Lood Step: 1 ::of 1:9
Stress' 2000:: psf

0 • '.0 ; : . . ......... . .. .. . . .......

btt

'. ... ... . . ..

.•5 .4

3.0 r••------ ... ..- rrrrrr- .- r•rrr 9 rtr

001a 110100 1000
TIME, m~i~

O.D..

10 A15 20 25 0
SOUARE ROOT of TJME, min,

project, SIP Units3 & .4. L.oati on: U4-l.A UD-2 Pr"oiect No.:ý 623408,4660

Sample No.: UD.2 Test Date. 05/27/08 .Depth: .1"08,1O .. t: : ,

Mý:AGT ' Ts;N.,86 SamnpleType; Undisturbed, Elevation;i -77,/-7.9,.6

R ,ýASTM 2 4 35 -O4 Method 0ý. 50 (ASTM 0854-06> P1 (ASM 04,3186-065). TasIk, 1.2

TOSHIBA CORPORATION 687/763 DCNxFLRA8I17l
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATION TEST DATA
TIME CURVES;

Const':ant Load Step:' T11 of 19:
Stress: 4000.. psf

4--

':.~~~~ ~~~~~~~~ ~~~~~~ :. .... .. .'. .... .:.;'..: .; '• • • , t , ; :, :;I •: ; ;,'

0 . ....... J• , .LL U .".; , .. j .. 4-. t. . 4L .r.. ... . ...... 4 :. :. . .44 , : . .... • L... I., A A: 1.....:L. .4 & " 4 44 ,

7 - ----------- -- - .. ......

.. 0 .... "...,.

. . . . . . • . .• .. . ... .... .. .. .. ... . . . .. ...... ...

t5 .... .. ..... ... .......,. :. : .::: . ; . : . : . . .

0. 0 20 5

'7
~3Q.

r

K
0.

SQUARE "ROOT of TME, rain:

jProlect Nbo.: 6234084680
................

Project: SIR Unit 3 & 4. tL~ooti.n: U4-1A U0-2
S ~ p • .o .U •.2 .. :: . ... ...... .. i .: t ............:0 / o ....................... .......Borng0 o. U4-1IA ýTested :By: BM1 Checked By:: JW

Sample ~ ~ ~ 16! No:U-2.fTettei: 08/27/05 [Depth:.1810f
'~MACTEQ

"~.2Y.4
Te~st::o.l~~: SiB3. Sample Typ -e: Undisturbed, Elevation: -77.6/.-79.6
Descriptin: Light Greenis .Gray Ft.Clay ............(OH) .Cr:= .:.027

.... ASeM .. ; .- 04- Method B..Sc (ASI .. 854-0). P.... ( . .0.18-05). . T.ski 1. 2.

Mon, !Z3OCT±2008 15:30&48:
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

688/763 DCNI)tLRi.l



RS-5130404

z

CONSOLIDATiON TEST DATA
T1iML CURVES

Conswtant Lood•• Stp:ý 12 of 19.
Stress:ý 8o000, psf

0 - -------I

•:

ý00 o 1. 10 10lo
TIMei trni,

: _ _ _ _ _ _ :_ _ _ _ _ _ _' .. _ _ .:':. .: , I',' :.j•• J . , :_ _ ::. _ _ : , I li t il: , , j:• ;~

S -...............

4 ..... ~'''

............S~ 7

U z,.. U T " . 20
SQAE ROOT of: TIE min

25 *J0

Sj~a~T:.51 Units 3 &4- ýLpqtoatkn U4-'t4. UDn -2 P roject Na;, 6234084680
Satiy N.: L A ested ByM. Che~ckd By: AW

MAGT~tSm~eNa. D /Tes Dot: 0/27OS epth: 108 - 10 f

T....t No.:. ..sb.Z Sample Type:: Und~iswtured: Elevtion: -7/7.
Dspbt g' Greenish Gryfat Clo OC) r 0;027

Remarks: ASTM, 023-0-MthdB.SASTMi 0854v-06), PI. (ASTM 043315-OS). Task 1.

•Yon.. 13O•C-TýZOOS 15:30:40,

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

. .. .... . . ... .... . .

689/763 DCN•FLFR.WI1?



RS-5130404

CONSOLIDATION TEST DATA
:TIME, CURVES,

Co.nstant Load step: I of 19:
Streess: 15,000 psf

--------- -----: --:" : o o o ...• .... ... ... .

o;L w ~ I .L.tJ -::. 4 : LLW : t..:.:.;. : ... £ :

0.1 to. 0 1000--

"1. ....... ..:: ! : .{ ...: .•" : " : : i l ! : i , " ' ". .. .. .... ......

.•q :.~ ! .. . ..... .......

................. :.:1~ý 01'100100

rr.*T r Il ""-rain -- c IIl rr
oo ,,•..., i ,,.,-,,.. ,I , .,] •, : :• L:,::i• ,,:-. i.: .. '7 -;:'.77, •,.,:;:;

S l " 1 5 . i .. i lt... .. . .. . .. .. . . . . . . ..l . . ... . . .. .. .. . . . . ..

O $ • 0 15 20 2550

SQUARE ROOT of TIME,; mmin

h~ -.-A' APT'..

Proec Unit 3- .1A LcabuU -IA 2 projeo.Ct Na:234084-660 J
tinNa:U4- 1A n.T ", OhlSM JChecked By':Auw

; ap a.: 2 Depth.: 10811.0Af

Tes:Unisturbed Elevation: -776/-7q.6

Descr-t on: Light G-reenish Cray Fat Clay.(H r .2
jRemar6s: ASTM 02435-04 Method 8. SC AM05-6,P AT 41-5.Ts .

Moat" 13OCT-20018, 15:30:45
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

690/763 DCNEI•,FLR,.1



RS-5130404

CONSOLIDATION: TEST DATA
TIME: :CURVESI

Constant Load Step: 14 Of 19
S0tress ..32,00.0 pO0

. . ... .. .............. ..... .. .. . . .. . ... ....... 4I

.... ........

• :• i • •• .... ... : :i. ... .... .. ... ....... : • ..... ... .. ..... .. ... .i .... .. . .... .... : ... ... ..... .. ... ..
• ~~....... .... ....... .. ... . .!.. .. . ..

:.0 ... 0i:5.:20: 25 :0.... s''•'T OOT. .ME r . .000

i Pr•'ect- STP Units 3: & 4" .- U41A UD::. .r..t•. '
Bo?~ 44,.., Uj.I eN 2.y;B. c : Sy;: 0866

4444

4.4 : B•,mpt. No:. UD•-2 .1. jTet Dt:0/70 et:0-~oigN 41 etd :By: IBM f:!P Cocked By.:.• JW.

4E -S4 No: 8963. S ip~ypo: Undisfturbed ElevationM:

.. ..... /.....

Re marks: ASTM D2435-041 Methodý B, S&, (ASM0540) I AT 4w0) Tast 1,2

l : : " " " "••' • ;;:: : -- -• -- -- -- -• ::: :: F : . .. .. : :; :: :: '. i1 :: :: : ::: :: :: :: :: :: :: :: :: ::: ": • ', • • " . .. .. ...:- . , .. .. . :, : . .. .. . . .. .. . ...... .. . .. .... .,.i

Mon. :13-ýOCTý-Z .153049
TOsHIBA CORPORATION 691/763 DCNL(Fr-tLRl11l
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATION TEST DATA
TI ME CURVES

Con stan t Load Step,: "15 .of 1:9
Stress: 6,4000. PsIf

.. :.: J.. .. .. :. . .. ,

i

U,

.071

50:

1•5•

20-

r r T rrrfil i ii- i:! ~~ -r-r-r ~ rrnr-'i- i t rrrj-'-; T "r-r-i--
3:0

ný ,;% :~.. . .. . ...........J:•i ::::: '!":::'•. i-•:.. ... •t.+.:..• .•..+ -.... 11•. 11 %j_ , : I. III!++ +t , I l : . $ I ; I + SI +. •:

J10

A2

:25 -E

- - - - - - - - - - - - - -- --..- -.-..- - -:- . --

4: .. ... .. . ..... .. . . ... ~ ~ ~ ~ ~ ~ .: " ".. . . . . . .. .. ..... . . .. .. . . . ... . .. .. . . .. .... ... . • . .... . .. . . . . . " " " " . . .

i~ ~ ~ ~~~~ ~~ ~~~~ .,. . .... .......... ..................

I I

U 5 . 10 15
SQUARE ROOT of lIME, min

20 25 30
i f ý ý .1 - I -ý . i 1 .1 f, . . .

TItN.:85 r-rompi; Type Unitsube 3 <co i:r 7.6/23.4846

4 esripýt iq0: Lih GreIs Ara Fa3td Clyý (61) Checked __

Remars:.A.M.02.....Methd......(.TM.084........AST.043180.....Tas....

!.T++ e., Un++++ is: be%:....
::+: ecrit+ iLight. Greenmsh :ry O Cl .(H)Cr -:d. =,C++ +L2,7 ,<

_ ._J ..L . . ._ . . .................

Mon; .' -QUCT,2OB 15'30:49
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

692/763 DCNC)aFL"117



RS-5130404

CONSOLIDATION TEST: DATA
TME: CU!RVES

Co.nstant L:.o,,d Stýep: 1:6 of 19
: Str.eýss: i600 psI

1. 1 : - : ý ; , , . e , , , ;,:

I. ~ ~ ~ ~ ~ ....... ..J..I_________________

20,.....

25

71

TIME, min

....... ........

201...

.. ~ii .........

5 01 025, 30
v w

SQUARE ROOT-of. TIME,' min

" 'M A C TEC::••.: .'!} :•i:i

•rojee1: Units 3 4& Location: U4.-A UD72 riject No:6 6231084560

.1 .. .. ... .. .. ... :. .. . ........ • : . : ..
Y• NGhea:. 89y3 'MBermnt- No.: "4- I A TestedBBeakee By: JW

Sampole Na.-: UD2...... Test Dae 6 08/?2 7/08 Depth,: 1:08-:1O1 ft

sr est No.- 8q963ý Samplp Type: Undisiurbet- Eevation:, ~'7 6/-l
Desbri}tatto: tght Greenýih GrayNa Cly (OH) Cr 0,027

Reaks: AsTP. 04-35-ý04: Methodý Y, 5, (ASTM 01854-OS), pf (AlS-TMM D043.18-051). T6sk 1-2
... .. .............

DCNWxLR,61'1TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

693/763



RS-5130404

CONSOLDATION TEST DATA
TIM.E CURVES:,

Constanr.tLoad Step; 17 of 19

Stress: 4000, psf

10

1i Z

........... Sý ..............

z.

2 .. :. .. .. . . .. . ..: . . . .. .. .....

2j ..... ...r . . ...

00 01 1 10 1040 500 60
S .UA TE m: of . M . .:,.

KT. M@k T-EZ S mpl No UD 2 .c mpe T yp; Undst rb d E 6evaT40i n6:7 . ; :-7 . "6
!Sat No.7 8963 om ____________

;[ q !•! :=!i!!•i. . .i % ? :• 0e s c r i p t~ i o 6 i . ~i g h t O & &i shrG r a y 'a t C l a y " [iý.j :ecp~n Uqh•:' Gc• ~ (H

"Remar;"ASt M .2.35-04 Mehfiod :.. S (ASTM 0854.-06), P! (ASTM D4-3 18-05. Tok:1 12

TOSHIBA CORPORATION 694/763 DCNv',LR-"1i?.
Nuclear Energy Systems & Services Division



(R5m130404

CONSOLIDATION TEST DATA
TIME CURVES:

onstant Load Step: 108 of 19
Stres:- 10O0, psf

.' . • . . . . . . ' : i " ': "........" .'.... .f " : ... ... . . •...... I . . ............... • • I ..

2 . .. . .... p..... .

1 : ' ; " '" •" • • - - .. ... " .. . ....... . : .... .. ... . .... . . ...."" :. ". " '...

o~~~o;•.~~~. ... .... o .... ."• . io 0

-,:

S:I No, UD 72 Te"D e!0/2/806 h i 08ý I 0

A A .. .. : ..

0,0 I 0: 2.150 '00 '00

•Teý .$T 8 nts63 .: e-, UnitEea v--76 ý7 .

l--ME-.m

oM•' .- • -, ... j, ,:..• .... *,...js;- F- FJII :FFF .F .I • o o• : v t

II

U g ht$!•• •. ; i £i q • .... •.G . ..... p .: : . . . . ..... ) ..... .... .. . ... ... .. . ..... ... ... ..
. . •5 .V D4 `18ý-O . " i .11 .

,en rs kl51v 2 F,.

Mon,

TO0ISHIBA-CORPORATION 6951763 D CIl.N-bFl"17;
Nuclear Energy Systems3& Services Division



RS-5130404

CONSOLIDATION TEST DATA
TIME ICURVES

Constanit Load Step;: 19 o 19: 5 .. p . ..... .. .:stre . 5: 500.: p:S•

12

.0

• 0:.

4-1

ýj
z 

4. . . . .. .. . .. . .. .

... I0m 1 10 100 100
T IMEX mmi

.........................

......... ....... ........ ........ ..

, 010.4,

...........

. ............ ...... --- ---

r.,,

[-T .5 M1

SQUAE ".ROOT of TIME, .

.1
20 25

:30i

.. .. . .... i~~~~r~jedt!: STP :U n~~~~ts::3. &~ . ......:...... .L•.......• A "UD • . .. . P~ j c : •:: 6 3 0 •6 C.retSTP Unit 3. & 4- LOcation U4-IA UD-2 Project Nft.: 623408 645560
Satinyrl Nan.: L4-iA, Tested By: 3M, checked B:J

NoA;TLID :T:e N' Te. t Date 7/:: 08/27/08Depth: 1.5-11.0 f
,A A(' t N ____;"______ ____ Type Undisturbed Elevationý -77,b/-"79,6

0~s~ptio: liht reenish Gray, ot" UCly (CH-).
i ~~~~~~~~. .....: : . ... . ... . ...... . .. . . .. . . . . . . .. .. . . . . . . ,Remaka: STM0243-04Method B. SC (ASTM Dash-OS),, RI

TOSHIBA CORPORATION 696/763
Nuclear Energy Systems & Services Division

.. .. •. ... . .... r 0 0. 2 7: . .. .• !
.(ASTM . 4•..... 0) "s• .2

DCNMtFLR•I"?



RS-5130404

CONSOLIDATION TEST DATA
SUM MARY REPORT

;: , ; 1

1.0+

A~ 20'-
at
(A

30-

.. .... ... .....

z

I d,

----------- .................... ------

Z

Z.

h• 5 It.I - ý - 1. 1. -- p - .............. ..
i ! • i:::. K

lOO1100c.
VERTICAL STRES•S. 00

100000 " e+006

N ......

0~ ~~ 7 3r " rr r -r '-----------, i-------r T7

"03:: 1000o 10000
VERTICAL. STIRESS,ý psi

100000

[Project: STP. Unit; .3 &4;' +Lo6cbatin:U-1).A: UD-5 Prjc o:6234084880

Boring No.: U4-iA J:TestedSy Pr BM Checked:By: JW
..... Samrple No.' Ut1-S5 jest Date 0/9/08 Depth,: 228-n230 It

No.: 8984. I mpie Type:UdsubdEeoi

Decit:Very Dwrk, Greenis2h Gray.Fat, Clay::(OH): Cr- 0.08_2 :(El .-19T6166-199.16):

Reak$: ASP 2435-0A ethod B SO G(AShIM D654.06"), Of (45TW [),I18-0) Ta~k, 12.2

_______________________ . . . . . . . . . ___________________________________________.___..........._____________._

Tve., 1 4-OCT-20lOS 1 5.V4.47V
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

697/763 DCONrFLRAB1l7



RS-5130404

CONSOLIDATION TEST: DATA
SUMMARY REPORT

:U:ý: - . - ý ý, .4ý . _ý__ .ýý14ý. _J, L. _"_ A------------ ---- Ký

104-

2.0

40,-_

• 5 . .... -i ' ii ': , :

... ... . .. ......

........ .. .

50 -4 I :

I.00. 1000. 10000

VERTICAL..: STRESS,! p. i
100000

::'.1e400...

___________________________________________ _____________________ Befoqre T~et After Test

Ove-rburde) Press- ::ure: 1 --.-... ps.f W.oer O 4-eA-,-- 'x 29. 75..

•D • .•::=:• .~ ~ ~~~~~~~~~~~~~...... ............... ... i~ ! :: !• ::... { 1 •• ':i........::~rrns~idtin Pesure 1453.04 pi ry Unit Weghtý. pqf 79.65& 94M.2

np. essi n .... Index-: 0.664 S.t---:: .- 96.58 :7.9

Daee:2.5 i n 0~t..01 acRta11 .85
LL 58 PL: 29 P~ _____

... .. ......... ...... ...

MIA CTEC

Project:.SPUnit :3 ;&. 4. Location: U47.1A U-5 Project::14 • 6234084660

Baring No.: U4-1ATested By6 MCekdB:~
Saomple.Na,: UDl-5 :Test DOct- 08/29/08 Depth: 228.230 it.

- That No: 8954 - Samnple Tytpe; Undis~turbed Eeain•:! :Te~tNo; Sg•;. ........... ... ........:: ~ p•TpU ••~ ~e•jEe~ n•.....

rjeý;criko. T 5Very, 0ork Greenish Groy Aotl .oy (CHI). Cr.0.082 (Ee -1,97ý5. S199:.)
R.rkASTI' D2435-04 Metnad 8, SCG (ASIM !3854-:06), P (AS7MhIQ I3380) Task 1.!,.

Tue4 14-OCT-20o8 .168!2•4:48
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

698/763 DCNWrFLRMI1?



RS-5130404

CONSOLIDATION TEST DATA
I:SUMM,,ARY REPORT

S I : • :I:I.I.II ..II ......:: I !: I! ..... ... , 4 4 , 4 44IT....i: i: . .I L ... SI.i II 4 A %-II..AI...'!: : i :: : . L:• : i:V .

.44
-3 . ... ...

50 . .. ... -I .. L.Lý6o ....... ... ...t .. .. ... .4... .... &4{.

:100 1000 .100000 ie"O06

VERTIAL SIRESS "'ef

ProJect:STP Units.3 &4Lo t: U4-iA UD-,x P r ojetC No.: 6234084.660.

[Bdrint No.: U4-1ýA amst By MChecke~d. By.: .W' : ................. .
V MA T Q est N:864Sample Type: Undisturbed Elevatian:

' !'.Description: Very: Oaý1 Greenish Gray Fat Clay (OH) Cr.. 40.05 (Eke -1 9716/-i99.8)
Remrk: ATM0245-4 MthC B;. G (ASTwM 54-0) P(SM 041-0) ask: 1.ý2

V.~~ .__._.__._.__._.__._.

TOSHIBA CORPORATION 699/763 D01-ItRABI'?
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATION: TEST DATAý
TIME CURVES:

Constant Load Step4:1 I f:2.0
St•ress.. 1.0..psI

4 :.

. .. . : " . ...o ............ . .. -

0.011
TIME~ M i

... ..... .~~~ ~~ .. ... .... : ... .. .. . .... .. . .. .: .. .. .. ... .. .. .. .... .. . ... .. .. .. .. . ..

0 2........ .... ....

:: t777z277Tz:tz: L2
bQ: UAE-OO TME, --- -

0, 0 0.5•: .52O2. ,

SQ UARe ER 010T ýf T1 M E. m

iet:. StW Un•in ts 3 &, 4.ocotn U4.IA U- 1Proiec9t No: 6234.084660:

3oig\4 A Tee Sy: eM Cheke d By: .W

CSmpl No,": UO- T"Cs•oe: 08/29/08 IDepth: 228-230 ft
Test No.: 8964 ~~~Samrple Type nitred Eeain

Description: Very Dark Gýreenish Cray Fat Cla-y (CH Cr0,82(E: - 1978/ g99.16)

Remarks: ASTM 2350 Methaa- b. SC ('ASTM D8`4-66). P01 (SIM D4318705),: Task. 12

TOSHIBA CORPORATION 700/763 DC FLIWIR1?
Nuclear Energy Systems & Services Division



RS-5130404

CONSOULDATION TEST :DATA
TIME CUXRVES:

constant Load Step, :2: of 20:
Stress: 500,: Osf

-0.0-

0.2

0.4

06.1
Z1
4

tOT!

T"

I

0.01 0.1 .1. 1 10

TiME, frni

S . . ..

0.81 .... ........ .. .... ... ............. .... ..... .. .. . .. . ..... .

0': 0.5 10.0 ! 3.0:
SOUARE ROOT of TIME. milm.

•. t, SIP. Units 3.&.I U4-1A U... -roi..t.N.o 62,34084880

jSam,-nplo No.: UlS-S :T1)a~:O /2 /8epth: 2286-230 ft
B orinq : N o.: U4.. ..A .. t.... . .:..M .l ke .By:. W . . .

MA~~T~Oitma No,: 89864ý ISample Typv;Udsub jiv~n

O escitia ey.n DG ray at lay,:r(a) Ct 0a.o82 (E:,e I-W7s./19.6):

Re.Ks: -. ASM 02435-04 Method. B. 5G ýASTM 0856406). P1 (ASTM. 18-05). Tusk 1. 2

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

701/763 DCN1?(LR"'11



RS-5130404

CONSOUDATION TEST DATA
TIME CURVES

Constant Load Step: 3: of 20
Streýs: 1300., 0s

0:0-

0.5

ED
4
II.51

3.0 -~

Os

¢ • •: I: • • I, • ,¢ •,

q ~-

~31
,, ,•,,

ott
TIME5,&:

1 - : .. • ' : !.1 ;
.10

.e

.. . ............... ................. .......... . ...... ........... ................ .....

94 ...........

2,0

-4q
2,0 .. .... .......... . . . . . . ..

0•0 U.5 to 1.5: 2.0 m
SQUARE ROOT: of TIME,. mln

'215,
;.-_:
3:0

1Prject: 17 USiudts'3 & 4 Locationr: U4-IA UD--5PrjcNo:23040
borlroc No.: 04-lA;ý Tested Qy: BM j, Che-cked By JW

:.T~ Testth No.: 594 TypeM C~rtt 4,ý86 Sample:Tp N- UD-5tub~ ThtPti 8299 eph223 sU
uescripUon Very Dark.Gws Gray Ft Cloy (CM) Or: 0,08Z (E - 97,6/-i99,6)

Rainqrka: ASTM .02435-04 M.ethod B. SG_ (ASTM 0854'a6), 01 (AT 38~) Tiok 1,2

Tuie, 1.4-OCT-2008.16.24:48

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

702/763 DCNCR ,•FLt il



RS-5130404

CONSOLDATION TEST DATA
TIME C-URV.ES,

CL.4 of: 2
s•ress:: 2000. psf

1 , 5 ... :...... .. ".......".'..L .'

...... ... ........ 1I{

0 , .•. . . . .. .. . ....... ... .... .. . .. . .... ........

'.4,

-74

iL

0~ T

•i ' . . ., ................ ...... . . . . . .,•:. ,•, .• •• .. . ....•. +

0: 2 2&N. [

SQUA00 R1OT•of TIME, 011n

S .... .... .. ... 11.0ý .......oj6c . STP .- •:Unit &. . . .. Oe t
l z.. 

. . -. ... : : ... .....

Scf-lpl No--3-0• 015 29Deth 28-30ff
Nuclea Energy9 4 Systems Unitre Services: Division...

0.0'.k~:. ASTM' 0245it0 mctto S" (AtT Dw&6) r.(SML4180):T

h-. ... ...
TOSHBA ORPOATIN 70176 DCW"-4

Nuclar nery Sstes & ervcesDivsio



RS-5130404

CONSOLIDATION TEST DATA
TIME CURVES "

Constant Load 'Step; 5 Of 2'0
Stress: :4000. •psf!

pC

*1.5

205

. . .. ..! : . .... .. ... .. . . . . ..... . ..... .• . . . . . .... . .q- - - . . . . : : : '

0011 0. 1 0 100: 1000

TIME, min:

!. 5; - -. .. .... .

0.5.•. . . .

2; .05 7 : . . . .. .. ., ..... . ....

-; --• - -. ..... . .:! .
. :.... ... . ....,.

Ah

0 ~ ~ ~ ~ ~ ~ ~ ~~. ... ....... . .. 6.:..:.. 1: 1

L :: . ..... ' .... . . ..: '. '' " : ' :. - -. . - " - . . . . . .. . . . ... . ... ....... . ....... .

TO-nm pO.ORTO f0/6 e N ND5eýt^' 2/0 et 3tRh
Nuclear Energy Systemse & SeviceDivsio

........

...... ....

. . . . . . . . ..O. . . . . . . .

Pula nrySses&S rojces t Sivis Unis.&4.L atn:t-A U-PrecNc:2404 0



RS-5130404

CONSOLIDATION:: TEST: DATA
T1ME CURVES,

Constan. Load Sttep: 6 of 20.
Stress: 8000. psf

'4:

i,. '!

2.d

001 Clii: I '1' !0 1000

bbb

9:::!: ii : : i !:

4 " " " . . ... . " ' '.: : • V" : ' ... ..

.. ... ... ..L . : ... " : :... i .... .......'... .j : . .... .: . ... .. ..g : • :

0• .l ll I-lz t It l -

SQUARE ROOT of TIME, .

Prolart: 31? Unlts 3 LoccUkn: U4-IA UO-5.......Project No., 6234084660

Bo~ring Nip: U4-IA ThtdySMChecked ByAJ
S~mpe i~.: lU~J est Drt 8/2908 epth:! 225-230 F

MACTEC _ _eet _No __ _- ..6..Spemp.ie -ype;: Undisturbed Elevation:....J!i...::.:::.:.:..:.. : .: Descripti!on: Very Oa.k :Greenish Gre;y Pot :Cloy. (CM): C.... 0¢r .082..: (•.E. -1.9,7.6•/ -199.6) . .:. -

Remarnks: ASýM D24Y3%:04 Method B:. SOG .(ASTM:D854-0n) (•STM 043i:805)• task 12 %- :

Tue, 1 4.:-DcT 20ob -i G-24 1,48.

TOSHIBA CORPORATION 705/763 DCMNFL.R,117
Nuclear Energy Systems & Services Division



RS-5130404

I

1.

CONSOLIDATION TEST DATA
TIME CURVES

Constont LIoad Stop 7 :of -20.

2.

... . .............. .. .... ..... . .

2 : 'r'-t" 1i:. ! :iii~ i. i:i::ii :--r--,t s: rt- --ij-----.: '-r"-"r ir'rrrr::i:

4,

A'

oil. 1 1T0 1,00 loTIME, mmn

I"
.............

..................... ....•. .............

! !

.. ;- I 1 --1 - -- -------------Poo No P 9 o o q F 0
O 5 •10 15

SQUIAREROOT[ of T{IME, rai
20 25 30:

Project: S7I? Unit Locatin: U4.slA UD'' Prjc a:34046
. . ...... ... ... . ..... ....... .. .. . . . .. . . .Boring Na.::. U4TIA, T....... M Checked ByU: JW

M A G TE •,i•--i:•-=!dj-uP••:=~p• I..-........ le. No.: LUD-S...... Tst. Date•: i08/29/05: -D*''- fept•h: 228-230 (f1

.escription: Vary Dark Greenish Groy rat Cla (,R) Cr- 0.082• (Ele - 10,76/919.6) T
Rears:ASM 2435-0.e Method iB. 50' (A'sTM 854-06), Pl (ASTM 0431.,8-0.5> . Taský j'2

Tue, i.4•0.Tt2008 16-24:46

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

706/763 DCNWRiFL-8Il



RS-5130404

CONSOLIDATION TEST DATA
: :~TIME. CURVES•

Cc ":"ton: it 1o0ad step:, 3 of 2
Stesls:' 4000M s

• : i• !: :!.. :! i i~i i i :! !:: . i : .. ... .. : : I . ! i : •

a : .... . . :!..... ..- : . ,• : 4 - 4, • .. Fo •:

p~

0.1 :2:01& A

:TIME, mmni

2 . .- .....' ,. .... - ." . ; . : . . , • . • : . , :. .

4 : .! .. . .; i. : " : : : : : ;: : : ; . " :: • .

...................... 1

:0 5 10 15, 20 25 :30:
SQUARE ROOT of TIME, min

Projet"S5 bntZ& Projet No.: 62Z40,8455 6r0 j.. .. .. .. .... .... .. ... .. . .. . ... .. . . .... .... ... ... . ... .... - ------

Sampe No: U-5 T~ Dae 0/29/S Dpth; 2S23D .fttMA QT~j est 8o64 DrGre 4  SphypzUstrd Elevaton:

Rethmarks-: ;ASTMWD2435- 04- MethodF, SCbO (MID854'0S), :PI:(ATM (D4A3Si.O• Task1.M2

:t . 4...OC . 2008 1 . .244.

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

707/763 DCNI-*LRPB.t1?



RS-5130404

CONSOLIDATION TEST DATA
TIME CURVES

Cons~tant Load Step: 9S of 20
Stress: 100.pSf

I~' .~l

:i

: (/ : .

4•:.

5i ?

2> -~~Y---------- ----

F

rs

b

.4

T.ME m• ....

.. , .

..........._ _ _ _ _ _ _ _ _ v fv - .........._

.... .......... ....

. . . .. . . .. . . .. ... ... .. . . ... . .... . . . .:. .. . . . .. ... ... ...... . . .. . . . .. _ _ . _ . •. •

0 5 :10. 20 235 0i
SQURE R•OOT .•TME, min,

Proje-ct: STP. Units 3 14 1oain U1A! UD-5 Pr Nc o,:' 62 34084.660

BaringNo:U--AIetd By: Sm .... h.-ecked y:ý JW
Sernpl7-5 N':a- {etDte 0,8/29/08. Det 25-230, ft;

Te C lst No.: 8964 1Samplej Type: Undisturbed Elefvato:.Ž7 MA.. .. .

-• - A::•••* •"" ~ 1Oescripton" Very Drk: Greenish Gray Fat l (CHý Cr= 0.082E -197h6/-"99G)
:,H; .;

*Oei rk: :AS],t02435ý.O4Metho: Si SO (ASTCM..85.Od 6) .- P1 (ASTM D4318•.0S)1: Toak 12,...... ....... . ... ................... ...

Tu .: .1 "-,0T :. " 24:49

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

708/763 DCNb-f.RR"I•



RS-5130404

CONSOLIDATION TEST DATA
TIME, CU.RVIES

Constant, Load Step:i :1G of 20
Stress: i2000,: psf.

" !. i . •~ i ,i:i : .. • ; : : : :•: . ...: ..'.. : .... .. . : .L.: - . . ..: .. , ' . " • T '

-• :1 • L i •..• :.L:~ ij : , .. i • •. .. :• :........,...,..

!:7: ! ..ii i i :... .. ' : i i : .. . f ii

0• . i . . . . . : i . ..........

2 >) --------------

Z .. . . . . . ....: . ... .. •• . .. . . . . . : . . . .

205

1i: • n '.. T - . :-T ý: :- .I T - -

0 5::, :15,.: 2 : ,::

U4,ý! ,U•ý ,rpac N6: 62 4 " !6.....

•:•~ :Chc:~ 8ý Al ;":i.::•

."01 "' " -, . 4:' P. •e• i . • : .:.U..n... ... • •::..... . :: !:

4.4

. ... .i•6r- V..., i.• . ai" i: .:.n• s ...... •"ýY " 0%" clay (6 ): -'::'- 0 ,092 : " '" " ...... .":"'" ::

D2ý.-.5 04i Me.tbod'.. P,•i SG (461 IV . ...0C FI( '-M D4 '8 0. , e ... .... ..... . •.

TME,1 14mmT 0 1o6:2.:09

TOSHIBA CORPORATION 709/763 DC1L-"117t•
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLUDATION: .TEST ýDATA
TIME CURVES

Constant Load Step: 1 of 20
Stress: 400O.O psf

::0 :• • :. . ......... • " " ' - ' ": :... .i " .. .. •

40 .........~ .... j~ . ..

T I2 ........ ..... .... ... .. .. .. .... ... ... .. ...i~ l i l i : i i
.....: -i • : :i' €• ': ;:. ::; ': i , ':'• -............ ,..

..........

5 ~ ~ ~ ~ ~~.... .............. b..4.....ea.a

~L

t No.. 89 4 -Ip- Uq: .:! rbe

escrptih; aryDor Gronih Goy o, ioy &Ch,

rRMD

•_ _'" "" " ' " ... . , ,. . :_ ,,.,4,AF

TO t a 1 .1 aRATI ., a 10 .. .. . . . . .. . , . .

01ea E•rgy 1t &0 1evi0 1000sion

.. . ... ... . .... : :: .. ... • . ••: • T ]] : :' -r:' r ~'TIM rr' an! :• ':? • "0 a a a a otat5: aaaaaam•0

U) .... .. •. . . .... -- ,- .,. 7 - .

0OHB OPRTO 5.1 15/6 25I 30•t•
Nuclear EnergUAys PmsUT SfvTcesMDivisio



RS-5130404

CONSOLIDATION TEST DATA
TIME CURVES

Constant Load Step: 12 of 20G

Stress 80'M. D9s

• . . .... ... ... .•.. .......-.. .... .Ll, .

2...... ..... .....

.8-., ..r:-t .,., : ,.:i .1 :s it- :i; r - j i- 'r r

2~

TIME, :rain •

0.0 0 1: i: 10 10 10
, : :..: . - : . . . . . . . . . . .

. .. .......

-- •--- ----- --- :---':'

4 ............. .. ..........7 1 .............. L

?:i: I: I: 1.1 1 1 ... .. :.

0 5 10: 1.5 20 5 :30
MAI.LRAE ROOT of TiME, mii

............... .... . ....: .,i • : • :;:.... ....: :• _ :c • ;B ] : • .. . .. ... . .
Boaring No.: U:4-1A: Tete Ry; SM Chece By w

-Sorp'e No., UDZ5 Test Octe: ,,/29.S Depth: .,28-230 ft
7~AQ''T; qrest Noýý: 8864 Samnp le: Type: UndistuWrbed --- e-- ation--

.........Decipio:Very Dark Greýenisah ary. Et. Clay(OH) C=002(l'-9./9.6)
emrsATM02435-0 4 Mletho~d B. SG (ASTM, 0,8541-06), 01. (ASTIM I43P8-0D51. Task 1.:2:

'Twe. 1 -C200B, 16C,24:49

TOSHIBA CORPORATION 711/763 DCNbtfLRiAh'7
Nuclear Energy Systems & Services Division



RS-5130404

CONSoLIDATION TEST DATA
TIME CURVES

Constwnt Load Step: ,13 of 20
SStress: 165000 psf

0 . . t ... ... ." , ....... " -- ..-. . .. . .-. . .-.... ..... ........ . .--- . ..- -.

.4 .... !i ., :.. .... .. ... .. ..... .
Z

• i !:

.............

0 :510 15.2 25 30
SQUARE ROOT of TIMEi mlh

rphet WUits3 & :4 U~~at14-1 1A, I-5 Project No:524084.660
..ma. . .. ..- M .. 6 ( 0. T.2

..e . ...... . .. .. . :::1.:.4

::o ;.5 •0 :1:,5 :: :........ .. . . . .. . 0 :

,ue,~~~~~~ ............0B i1t2 :-9

TOSHIBA CORPORATION 712/763 DCNcfLRt"•1
Nuclear Energy Systems & Services Division



RS-5130404

.CONSOLIDATION TEST DATIA
TIME CURVES:

Constant. Load Step : 1A of 2.0:
Strýess: .3200.0 PSif. ... .k, .... ........ ±.. 2..4IIi i!ii i !'i .~i4J<~ ! .......

*- ---0- ---

'---------

:1i5

:20 -

:3.

0. OIL : 0100, *t00o
T1M.E,: min

0. . .:i . .. ....... . . ......

S : .... ,. .4......

.. ... ............... ... ..

3i0 •i. i . , . .:: -. : 0 ';~

T- -:T7T:, m+!

.. 1

+~ 10,+ :20+ 25: :+ __

. . .. . . . . : l .. ... . ". ..... .. .." " . . . . . . . . " . . . . . ." . . . . . .

m ~ ~ ~ ~ ~ ~.. .• .. . ..: . . ........ .... ......

Urn 4o - IA Tested By: Ckh d y:JW
.- ,mb.e4 N U-5 Test Da ote:1 •:08/29/108 .ept .2. .2308ft

WTst tNo. -8964. Sample Type: Undisturbed Eeain

iDecriptani: Very 1a3k Greenisih Gry Eaýt Cloy (CR) Cr=z 0,082(Ee17./1.6

if:~~~~~~~~~~~~~~ B-----:N ,: --------- ........... . . ...... ...•+e :B i?+ • ........ ,a •e " W : . .

Remarks: ASTM U"43'r5-04 Metýd• F, SG (ASTM 0854-06)i:.; (ASTM :431 8-05).. i. k .2 .

I ue 4 1 20815;24ý49

TOSHIBA CORPORATION. 713/763 DCNEMFtR,"117
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATION TEST DATA
TIM.E. CURVES

.Constcnt Lobcd Stem: 15- 5of 20
StresS: 864000 psf

Q .4 .............. : : A . '.. " .. . : ..- . .t . .. : .: A. I .. . : :J" " ::4: :.:..: L: ::.: 4: " • :,..

•~ ~~ ~ ...•....". .. . ; " " . . .. .. ' • ;

1.5

20: . . . . ...

20:

2-"

tAn

l:l

D10Ž1 1 0 100 1000
TIME,'Hn

_________________________ r:.3 3 13 j,

4E

10'

15-

20-

-- - - - - - - - - ... ...

. .......- --

kr- 3.i i i ,• ,•, • • $ i ,,•¸ • •, • • i i • i i

0 A: 1:0 15 20
SoUARE ROOT of TIME, ri.n

3 3 I :t

30'

Project: 87? Unit-s .3&4 Lcaln 14-lA IJL0-5 Project No.:624846
Borning No .; 4-1A Teste Byre hec'ked By; 44 -

•t~~~~. ....... ..... t.n:
SampleN. 1- Test. D~ate; 018/29/08s Depth: 228-2.30 ft

TetN,;86 Sopi Tpe: Unistiu'rbed Deoin
• Deseioption: Very Ddrk Greinish GOry Fd t Cloyý (CH) Cr= 0.082 (Ele -16 :7.6/ 1, 9.6)

Rerorkm.ASTM D2435-04 Method B. SG (ASTM ,P (CM D4,3:18-05). 0s0 1,.2

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

714/763 DCNDxFLR•17h



RS-5130404

CONSOLIDATTION: TEST DATA
. ME CURVES:

Con toht Lodd' Step;,: 7 6 :of 20.:
Stres: .25eOO5psf

0. .... .... .L. A:JI AttAA.

.. .. .. ... ........ . .... :• ... . .... ... . .. ...

:40-

... ...... ......... J:: . ., :: :: • : :;,:q ......•. i , : ! ,: : : -+ - • . - :4 :

.- .

• i !:: : : • ~~IME m: in:..•i r :: ! ; .0 7 -- r i " . . ....... .. . . ...... . . .

:TIME2 .rin

€,; i" • , ~ ........... :: ......... Y •..... i • • i ; i'

.s..o. • . .• . . :... . . . . • ".. .. .. ." ' ; ' •

10- 101 2 50

,OE. of .. m it..

..... .......

pr j c :57?.~t :4 .. ... n U-1 .- 1, A ,

A1 A• • A.... •.....• •... A. i.a 1 8 AV

..... T y p i E l• ! :i :. :

.• . ' ..: • • .'=' ." •• 7 7 !- ::-ýrae ish ýI a F: . V c (Q h)! ::;::i: . : - " -. .-.m :"'•,::• ," "i ; . ... .. .•! ... ::' Ji•:

-'- Desripio:.-r Qrk GayFt l Cli 0r= 0~02 (e-197.&-199.6)

14-00t-2i::AS 162:42435 04r:. Metho~d .BSfASTMD5% Q) I AT 04318ý-05)., Task:1 1-2

:•o :5 : m . . ... . . .. ... • •....... 3 0

TOSHIBA CORPORATION 715/763 DCMcFLRB1i7NcerEnergy Systems & Services Division



RS-5130404

CONSOLIDATION TEST DATA
IME: CURVES

Cpon.st.hnt Lood Swmp: :17 f: 20
Stress, 320001 p:f

0 oI I- I Ii .... L ... L. ..... .i 4 A 44 I .... i
.. .. . .

0,1 01 1 10100 1.000

' is i ii :i :I! i ti:i I: I,; • , ,:TME rri n i

.... _. . . .I , iI Ii '

15 15 20 : 250.
SOJARE ROOT of TIME, , rnin

_~ ~ ~ ~~~ ....•II I I . . I I: I _ i ..: .II • . . . . . . . . . ... .. .. . . . . .

P : STP U ni t & * fcot [ U 4 '- IA -
s q . .. : : . : . • . . . • . . . . . . . . , , . . . . : . . . ... ; . .: .... .. ... .. . .... ....

i I.~~~Bor;ng No,: U4-:!A : '"... ..... " flt~dllBy': { ........ ' .... :.....\ lChecked ay:l JW :: "... "

SSample N o.;Un5 <Tl:de:0/90 Depthý:228-2-0 f

Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATION TEST DATA
TIME .CURWES

Coonstorit Lroad Stepý:i 18 of 20.
St.. .. : : 8 0.: : ps.

. . . ±..., . L 2. . ... .... . 4 • . I L L

2 5 ' ...... ----------

2uu•

..... :..:......:........;.:.:. .... . ,•..:..

- I

L "
•~~~~ ~ ~~~~~~~~ ~~~~~~ pt• • .• : :'.. '-J.-• ' : : ... %..:,_ •

:. ,. • •'; . • .... .. . , . ,. ; .7

TIME.: 'Min

--- -------

............. ------

E ROOT6•o•fiME, M•
ý20 25:

3Q

.P o e t .. STP.. Un.t. 3 & -.. .. ....... .... Projec t N .; c 3. 8: .62.................................... i.i o ~ • s -1 :u n i4 • :3 k 4 -:i . . . • 0 o a , i u # i # : ... : S•..... .. - ! P o • • .. • i : 2 0 • : :• ::i
So3rbn9 :Nos: U4-1A Tested:By; W.M Checked. By;- JW

......... .. ... .. .. ......!? ' :• : i!ii ..: * . . . .. . . . . .~'AO EQ Smple 'Na;U- Test Date; 08/29/08 Depth; 228-23 ft:
Test Na.. 8954 'Samiple- Type: Undisturbed Elevation:

Dect~n Very, Dcrk GreeihCo o ly(H r=002(l 175-196

Remadrks; :ASTM D2435-0.49Method FB: SO ýI :(ft..854-06), P! (ASTM 04318-05)9). Task1.

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

717/763 DCNIxFL"RI7?



RS-5130404

:5

1t0

20

25

CONSOLIDATION.TEST: DATA
TWE CURVES

Constao.nt Load Step: 19 of 20
S~tre ss:: •2:000- .p sf.

.... .......7... 4.

..... ".......i !................:.

4..,-. ,. .... . .*•.... •.

V, :: ' _ _: j
*"- I .... .. .. :l. .. .. '' "; :" : ) '.... . ' :• : :• ..''!j 4 444 ') 4444 • ' r•: - fl-.. ...

0 .1 . .t 1 0 ".0 1 0 0 1 .0 0 0 0
TIME., min,

,{ ' : ) L : .} . t .. . • I: ..: .t .[ .• :A L:....J_ ) : . : &.... . _• ------ ----------.L :. L _:L LZ :: •--- .... . L....

:-1 4444 IjIj ]. :44 '1 ~ 4444~

1 " ' ... .............

.. .1 ) ;• ..,, , , , , , , , , , . .. ...... ... . . .....

0 10 20 40 50 60
SQUARE ROOT at TIME, min

Project- :1S Units,.3 & 4 Loectin: ,4-1A UD-.5 Pr t No..::623408460 1
BoJgN, 4-IA% T. .... 74.e d "y: SM>r-ke- VJ4

4M :cTEO | Sample No,.: UD5 est: Date- 08/29/05 8D~'-h- '% 230 -t-TV ( ýt -Io 9 . ....... . .. o oitre 'v nNo,: 8954 SampeType:ý UndisUre ElevbnDescription-: Very Dark Greenish Gray. 'Fat :Clay(O•CH) Or- dýa)2 (E 476/9-9r..

R .mrs 4. ......... M ethod.. . . -( 0 --- --- T k 1

Tue.: '14.r0T-20Q0"6:324":50

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

718/763 DCN•t•FLR8•h17



RS-5130404

CONSOLIDATION TEST: DATA
TIME CURVES,

Constaot Load StCep: ý.20 of 20,
Srs:500 Jpsf. .... :.:4:.. •L.4AI....1.. • :4.J.•....

10.

z.:

20- ./... w tt $.- -.,.4; -so"

20 -----------

.. ... . .... .. . ..... .. ..

0....~ I. . * t. i J. . i.... . . . ..i.. . . : . :. . .. • ... . . .....

5. z~............... .............. ......

0 5 10 15. 20 2:5 30
s QAuRE ROOT ofTiII& mir)

SI Unlt'. 3 & ". Lh:"ti:n: lU 5ProjectNo. : 6234084660

1: . .........:..4• ...... - :.stvd Byp::: 8: Chew :By : .B ::"W

TMA - Sample No.:0- Test Dote: 08/29/05 228____230_________r OTEC Ts o:86 y nitibd Eeain
pi :V Da C is r, Ft Clay 'CH. Cr 0.082(Eta1 19

I Remprks: ASYTM 02435-04 Methbod, B. SGC (S MI 0~854406j, (AS.TM 0431,8-OS).. jtcsk 1,2

TOSHIBA CORPORATION 719/763 DCNOhf-LR-"117
Nuclear Energy Systems & Services Division



RS-5130404

CONSLOUDATION TEST DATA
SUMMARY REPORT

10 [

.40..

100 1000 10000 '00000 le.006
\'c.TICAL STR4ESS, p09

10 -

10 000 I00 1i00 e+006
VERTICAL STRESS, :pse

.iProject- STP Unis 3 & . Location:- IA UD36 Project No4: 6234048660
Boring No:U4-1A Tested B1y: am Chlecked; By: JW:

....~~~~~~~~~~ --.. ... ------- - .......... . . . . . ... ..•.... r...... ( i . . . .[ ÷ 4 ;:":)'a _j E oý8965 n qu

Desclnpdion:. Greenish Gray Fdt Cloy (O)Cr=: 0.060 (O.-23V1/--240,%)
R.emrks: AS,.4 M.3L5-04• Method:8. SG(ASTM )854-,06) PI(ASTM 04318-065)t . ak,2

.. ...... .. ... ... ..

Tu.1-OCT--TOOB16: 19:03
TOSHIBA CORPORATION 720/763 DCN•fFLMR4Il1
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATION TESTDATA
SUMMARY REPORT

. 0. .... • 4 .: .. .j... , ...

zF
.0

40 . .. ... .5o

-rr

10 .100 i.000.0 A :0000a'. i•006
VERTICAL STRESS,; :sf

Ovrburden P ressure 1 .77e.0 $ ae onet 42.99: 261.
PreconsoiidOtion P.rssure; 1.17e.+004 p, .:. .. DryUnit:Weightp•. f 78,32 99.95:.

Comoress i I•n n :•I -0..322 Saturtiorn .1 8 10 .23
Di~ameterý: 2.5 in I01 Vitt4.19 0.72
.LL; .. h P . . ' . .. '; .. .. ... I••. 3 • .. .... .. . . .... ... . . . .. . . ... . . . . ..... .. . .........

F . Location: U4 IA U023 4roj09't N 82ý4660

Testeg N. U4,A .. By; eM Ched By:.

. Sompie N6.: UD06 DTept tOte; 08/28/h; 268.5-'270t5"

Test, No.; 89-55 JSample Type: Undisturbed> EIfczvobvnI "-::;.;:•:'•;:;:"~';.• C Description:. Greenish: Gray Fot Croy: (CHON Cr 0.060 (Ele, -236A/-240.)

Remar k TM 0D2 435. Met .o B. SG(ASTM 0854t.-M06),: PI(ASTM:D4318-.05). Task1,2

TOSHIBA CORPORATION 721/763 DCNE--LRA&1I1
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATION TEST DATA
SUMMARY .REPORT

: ... . i: :" • i~~~~~~~~~~.. .. . . . , . . . .• .. .1 " : :: • k : ': : : : i

'A:
10

. . :: .. .. ..0.4

100 1000A 106000 1,00000¶e06
ViER~ICA STRESS,:pet

101
; a ~ i •.1 ....... ... ..... • .: ; • . !. ' ... ... .? : ~ ~i. ... . . . . : } . i .• i : .i i .. . .: . . i . . : :[ : : :

•l O ' : :: i: :: i ::......... .... ... . .. '" " ' ' ' , . - E : . ' . . . • . . . . -- ;

"~~~~~~.. .... ...... vra 'RSS• ....
i 0. 1 0C. £:M0

VERMiAL STRESS, psI

.. ~ .. . .. ... .. .. : . :

Project: SIPOUnits 3 & 4 LoatinO: U4-TA 4 Project 'No. 6234084660

Baring NoE: U4-1A Temted B y;iM DCeckedivy: iW
SSample6 No.: U0-6 Test Diate: '08/28/08:Dah 6,-7~

IVM QI ACTE Test No,: 8965 Saimple Type: Undlisturbed Elevaton:
~• ¾Zi~~oecrtin: renih rayRa Oay OH C~z0,06D.. (Ele, -238.1/-2-40.1

Remark: ASY 0243-04 Mt~ad . SO:-.((ASTWr 0854r:016), Pl(ASTMr41o5. .- '-.-'-

TOSHIBA CORPORATION 722/763 DCNbxFLR"117
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATION TEST DATA
SUMMARVY REPORT

-4

. ...... . .. .. .. ............

... ..... .'.... . ." . . ..-

: 0 4 t ':'.r '. • , : . ! .i i 7. 1 F. . 1:;

100 lwob 1%oo 100000 arO.
VEPtCAL: StW E55i: pst

Before Test After Tesat
OvYerburden Preasur& 1.7.70+004 pOIjWtrCnet . .4~ 61

rpsI Dry Unit Weight, p. ..32 P9,95

C o p e s o ; n d e : 0 . 3 2 S a t u r a t i on. I " : Z: . .9 9 i i :i .1 1 0 0. 2 3 .

Diamter 2.5 in ight: . in Void Rai 149 i 0.. 2r c0.U1: & 4 ion: 1 A Ut P No.:9 2304 00 .1

::: ........ : ..:........... 
. :. : 5234-064: . ...0

Baring No.: U4 -iA: Tested :By: Bki.CekdB:4

M E:Test 08 8Depth;:268ý5-27 10.5•f... ....

0 .. a -. Elevation:

. : . : : .F : : . .D : u i u . .... .: . . .. .. . ...-. -. : -

Oec~to:Grens GryFtCa O)0~000 (c 238.i/-24G)

Rairk:A~h045-04 Method 9.SG(ASTM. 0654-0. 8), PK(ASTM, a41-05), Taswv-2

-: 
.. ...... .... ": .................

............. .... ...... ~ ~ •- .7 -- :: ... .......

TOSHIBA CORPORATION 723/763 DCNIb-FLRA8If7
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATION TEST DATA
TFAE CURV'ES

Constant Load Step : 1 f 2st r .ess.:1 .1 0G, . psf

:b

0010W 10 100100

: .in

: " ••..:o:•i : .. .,;:• ........... ....... .•:...

SQAR ROOT of TIE -n -: n 0:

:1 . .... .. . . .. !): ojecti S•P units :..:.& • . ... 4n:L otioo•,• U4,-:1A: :Up:;6 . Pr iqt 'N ;.62,34 8:,.660 " .. :

.. ........ .......

q U4T -: I724/763Ied ByT0M mC Nmt=.Byý JW

Nul arT C , Energype Sysems& Srvies iviio

.Q5 . .. .~ ~.. ..... .... . . . . . . . . . _ _ _ _ _ _

A I 4 9..... ....... ... ... .... S K . . U

0 :21 . .COPRTO 72476 D FL 12-

NulaPnry ytm&Srvicet:sT Uiiints3.&A Lato;UlA OS PretN.:6485



RS-5130404

CONSOLIDATION TEST DATA
T•ME CURVfE.S

Con:stant Load: Stesp:": 2 of 20
Stress:., 500V. sf

0.5

...

20

IME, min

0 1 ........ ' _ _ __ __ _ __ _ __ _
.. ..... ........ . ................. .. . .. . ...... ...... ........

.. .. ., . ........................ . ... . •i: ~i•i i: : i •:::.i•:;:! :! . i i.: i!!

. 0 1

...........................................................................................

5 .20 . .

SQUAR'E ROOT 6f TIME, rui~n:

....... ... :•"::0i : O :I0 0

I rjet S nts g 4 'Locatbon U4- IA UJD-6 Project Nc.f: 6234084580

Boring No:UtiA SMChced : UW

Sapl N.:U-6 Tet5t: 8280 epth; 268;5-276;5

~iVIA~1tt4rst_,No. 895p[Si4e Jype.Undisturbed j Elevation:

~ ecitin reis ryRt Clay (C)' Cr~ 0.060 (Ek -3.1-401

{ eak:ATM:02425 04 Met-hod 8. SCCASTM D854:-08),, PI(ASTWrDe. 4318O) 5'sl

Tusi, I 4-.OiCT-2Q08 16: 19:04

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

DCWrFtRABI'7/725/763



RS-5130404

CONS.OLDATION TEST DATA,

CCMStanlt ýLýý)d 3t:.3 iof 20

....... ... I .. .. .. .•-

.41"

71tesi 007 .in :p
:i i I

3,5

I W.;
V).4

::' • ~~~~~~~~~~~~~~~~~~~~~~... ................ l.............::............................................ ::...................... ........... L-

,;..:..:: :: .. ................. • ........................ . ......... :, : . •................. , :

SOOM. ROO ofi TIM: i i n

,4:1A 4 1lpk? BY: JW

s a. le c -: '.D 6 . . . . " 2 ý ý' 5 -2 . . . . . ' : ' ' . ... !. . :. : : .

3 0s:ur . " 251 o i0n

tio.:. "G. e:: :38h G:! •a i ("-I' 0'0 ;"23 .".':-:2.,.01,

5 i !ii• •-• . .... . . . . .. .. . . . . .... .. . . . . . . . . ...~...: .. .5. •

p±1.-9, MYJ p95. (El

Sd a. SG(A OT-TI ), TM M. 
.

Nuclear Energy Systems & Services Division



RS-5 130404

CONSOLIDATION TEST DATA.
TAE: %CURVES

Constant-Load Step: of 20
S:tress: 2,000. osf

a:

I-..

..... ........ ; ............
55. .......... .......

* .i 4 • K : 1 . :. ., .. .

3 -.1 .5 . .... Io.

.. .. ........ ............. •.......

SOAE07 f nlM'M n

-ii
I.0rm c' i' U4 - I A 8___ Che_________

UDi6 'ae e2h 26527 5.

Moin Ao, C42I Tested Ty M
________ . . . . . . . . . ....... .. ..eaked. - y J

Desriptioný: Greeish.i Gm Fit -lay. (0) r 5Y-28.>401
:Remtrks.: "AST.M 02435-0 D4 Method B, SG(ASTM 0854-06), Pl(ASTM rdAkl .2
.... .. ".....".:• .... . .: :. .. . .• ": ... - :

Tue. 1400VCT2008. 16:19:04

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

727/763 DCNboFLR"11I



RS-5130404

CO NSOULDATIQN1: TEST :DATA
TIM E C URVES

Constont, Load ýStep: 5 ofi20D
'Stress;' 4000^ psf

4... 1• . I:. .t.........4..) i ......L. ...... k .i :: i ' i j 1.i : . ... i !- • i~ i " .i ! . i•i~ ~:

¶04

:O•O• ~ ~ ~ ~ ~ ~ ~ ~ .o.......:. o :00 ... ;o'12: :

14 ....

1 6 r r - - . rnrp- i-,r-rr --- :

0 1:0 1 0 - ........1 .. . .
•:30: €0: 50 0

t\

0

SOLARE ROOT of TIME. min

IProject 'STPý Units .3 & .. . ocaion .... 4-14UT ý` UD-ý6 V*c o:63046

---g -o. ---- A - - Tested B; Mecked B~y: J2W
SopeNo.; UD-6TstDe: 08/28/08 Dph 6.-7.

Test No.; 89F5 uopl Type Uiube Elvtin

Description: Gr.eenihCaFtCly(HOr 0.060 (Ele, -n3.1 A 0i

Remarks; 'ASTM 02435-04 ?Method .SCG(ASTM 05.0) PI(AST D3 -05). ak.

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

728/763 DC Nzxft "11i7



RS-5130404

CONSOLIDATION TEST DATA
TIME CURVES

Constoit Load 'Step; 16 o f 20
Stress: 80.OD :psf

12q

:1ý

~1:

0;F

Ca0

TMEm tin *'t

..... . 50.. .....

........ "......

0.1.0 20 30 .40. 5.60.
SQUAýRE- ROOT o~f T~l iE.:m

.. .........

R:c:. ro k: AST M 24s 35 O4: e D 0A T5

.. ... .~~~~.... .,.. . . . . . . , . . ..

Th _ :200p 16190•.4:
TOSHIBA CORPORATION 729/763 DCNbxftRA&1'1
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATION TEST DATA
TI:ME CURVES

Constord:t Load Step, 7 of 20
Stress: 1i6000 psf

1 ..... . ....... . .±. ... ..... ...44 ,

27 : ... ..... ..

.18

21 o 10

1.6

...... . I. . . .. * sf
....... ................ ;.... . :: : : .:, .:..

2 1 ' , .. : . ... . . . . . . . . ......... . . . ------. . . , . . . • . . , • . . . .. . . . . - ; : . . . . . . : . q . . .. •: .

,z- - Zc..j r 7

0.. S 1 S L15.

SQAEROTo TMm

20 30

Pro;ect: STP Units 3.& 4 Ldoction U4-:A1 UO-ý6, Project No).: 6Z340845
Boring No.: U4-1A T'ested B~y:, BM Chýcked By: JW
Sompie No.: UD-6 :Test Date: 08/28/08 Depth:_268.ý5-270.5

.~IVItS~I¼~i est No.: 896 sompieý -type: Undistubed lvain
...........tesclpGon 3 eenish uGroy Fat C~lay(CH).0 006 (Ee-28/24)

_____ P~mos:ASSTM 024-35;-04 Methdd B.S(SM 8,-6) IAT D4V 8-Os-). Týki2
_________ _ ____ ___ ____~ - ____ ___ ____ ___ ____ ___ ---- k1. 2 .

Tk. 14-,,T-:SOO2•8i 16:19:04.
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

730/763 DCWNiLR-iTlil



RS-5130404

CONSOLIDATION TEST DATA
TIME CURVES

Constarnt Load Step:: B of 20.

.Stressý 4000, psf

20.0

.2.5

221.0

-

- ... I -I-- I. ........ • • , 4::
i'5'' U..

. .r. .4 ..

: ;. ,"

CA
J:r7rr~y rr! 7 . .1-"r-~r"r 1 -"-.?t~t rt

1S.5"-

:20.5":

:21. 0.

>215

:22•.•0-

22,5 -

1'

2015"

........... .. . ....

: 5 !

10 15 20
SQUARC ROOT. of TIM•E min:

, _ . ,

25 30

Ptojet: S Units 3 , & L.cia 1)-i ýJ5:

Not.N:W 8s65rap 'yp 6 .: Undsturbed. j Eleation:
DeocripV-on:: Greenish Groy, Fat:Cioy (OP r .60 (o 28./2C ) .

R marks: -ASTFM 02 35*-04 Method ...A. ..••4(.. ....-.... ..... .
!~ ~ ~ ~ ~. ....... .... ..... :B cit:r•"ceih re Fo OOy(}:........... . ýAS : D854 060, PBl((.AS8:!t••¢ 1: L,... 4. 31

TJto "I-OCT-2001i 15.19:05
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

731/763 DCNWxFLRA1t



RS-5130404

CONSOLIDATION.TEST DATA
TIME CURVES

*:Canstont Lood Step .: of 20:
Stress: !000. psf

.. .. ............ .

20. 0111 1010tS.0i>, 1 tii k1 I It:-}- j,:jj 1111111i Ii

25-

2 1:.! 0 ':f:.. .i*.....r ..:t I .tl:itt : .i.: ........ i:. .. i! .i !i? . : . . .. ... i i .!

.. . . .... ...... .. . .....

o £ ' 8 .. •- •000

.SQUARE ROOT"of TIME mM

-. ... ..

......... "._L.:L_• ... .... .. : ...- :..-...-.....

: 0 0 6 , 4 1: - i , • , : • . ' i : i . . ; • . . . . . . . . i . • . - : . . . . . . • -: - : : " i :: : . . .. . t Y ' - : : . . . " ' • -• - 4

rrjaoýt: .r unis 3. & 4 Lotion: 4.4 1A UD-6 Proje•t No;-:6234084660
:sriigo.; U4IA . Tested By. SM CheckedB: A ........-.

somple, Na-. 0L0- • Tes:t••".oe: 08/28/08 - .eI :2688.5"27M.S ft rI~*r'tI"..

. .• . ...... ... . .. 89.65. . . "Type .:U ndis o ed....
"Descripion: Greenish Gray Fat Ccvy (H) Cr= 0.90 (E... K3. iA"M4'

RmrsASTM 02?435-04 Method H, SC(ASTM 0840)RI(AST?2.0pto' Tskl,2

The~i4'0CT-00816:19-:05

TOSHIBA CORPORATION 732/763 DCNDXFtR 1jBII
Nucliear Energy Systems & Services Division



RS-5130404

.CONSODATIONTEST DATA
TIME CURVES

'Constant:Load Step:- 10o of 20
Stre '12000. psf

17.9 L.L -.x 41• : .. ... .: .- ":- J" ', i ) i 4 '"'• • .. •:. . .. .. : .. ..'• • i . . . . . ...:" ' , .. . "*.. 1 . .. .. . ... ...__ __ _ __ __ _ __ _ __ _ __ _

.0F,~ ~~~~~~ ... . .. .• . . , • :'• ; ; .p

1814

(000

11 E

... .....

..... ; .... •: i . .••• ' ; • .• • : - .: . ; • • • I • •'.• Z: . m' -

A

'.2

----- ........... .... .. . . .. .. ... . ...
, i• .: : ), ; I '',"'.i'j :; ' i.•.: ,"••')

153 .

...... ....... • ":........

..... ý!: . .111 ....-. 4-.s.'. ........ ... .......... ...................

S50 15 0•• T :220:
SOUARE ROOT :of VME m

•ii~~i~i i~i• i••!!!:•!i!•~ i :• • ! i•. i .. .. . . .. . . ...

.... ....----.-

Prject' ST P: Unt Ocation: U4 1A U D-8 'rjc ~83046
ToringCNo.:AU4-IA Te/ed Dy:IChecked By:JW
Nucrate 08/28ey/08e Depth-: 268,5-;270 D5

..... ... .ap~ .. ..... ..a....e Ty e UnDtrb dEevotion:
Ossoritiobnl:.Greenish Cray fat Cloy (CI) Cr 008 t.:2&/24)
Remnar .ks: ASTM:024 135-0.4ý MethodSci (ST ........... PI .T 41-0) ak

The;ST M54O-06), 16 'SMD4ý8.05.

TOSHIBA CORPORATION 733/763 DCNDtFtR"i1i1
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLID ATION T .EST DATA
TIME C UR:V!ES.

Con~nStont L ood: S te-p_: 1'I of:20.
Stress.: 4000,bosf

01 0.1 :1 10 1:00 1 000

TIME min.

. ,......... ... . ... ... ..

0 5: I0 15 :20 2 3:

SQUARE ROOT of• TIME,: rhnm

Proj~eep:TP UntU 4 Lc-~n 4-iA UOD-6 PrjtNo:53040
oring -J,: L;,A ýTete By: j I.4Checked Biyý: W

b.~n" YA 268. 5,;270.5 :
S :m .: 8S6D5 ------- -oe 82 /8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

'Remoinrks. ASTM' 02435 .04 Meithod B. SC(ASTM 08454-8,P(SM0360) T*1s.ýcifa ronmOa.PtCa C)cr=060ý .(ep.

. ... . ......... .. ...... . .. .. .

TOSHIBA CORPORATION 734/763 DCNDaRLil1
Nuclear Energy Systems & Services Divi'sion



RS-5130404

CONSOLIDATION TEST DATA
TIME CURVES

Constant Load.Step: 12 of 20
Stress: 8000. psf

• .-:.Z

18 6 4 *:. tL. 4i : ..... .. .......... i ' L :

.. .. .. . . . . .. ' : : i ; : : • ! . : f : . . , :! i i : :

.8 5-'' "

TiM~ m n.... .. .....

5 : . , . ..

8 .: . .... ...

0 -A
205"t5 0 53

210 'ri-F-- rrrrp~- r--------i-- rr- ?r-1r--r

S AIE.OO f TIME m mi

Ott,

; ? • :: : / : : : : ... . .. .... .. .. .... . ... ........ ....... •: ;••

p 01:5 20 25 30"i
SQ tR~ ROT f TIME, mfini

Lrjc i nt ocation: U)4-IAU- Project Nc2, 823408466
' No-, U4-A .I TestedB•.y: BM Checked. By: JW.

... .mp No•: •O-5 Test..o••t: 08,2B/08 Depth; 2'..5-270.5

.Descr•tion". Oreenl I h:G. r, I vy Fct, Cloy (CH) .Crt 0 060 (e.-258

Pemarksl AS.T.M 024,35-644 Method P. SG(kSTM. 0854ý-08), P I(ASTM, 6431A1.-5. Tel2
: ... . .... ..

Tu,14-0 CT;-2006 16ý 19Db
TOSHIBA CORPORATION 735/763 DCN•FiLRi•I17
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATION TEST DATA
TIME CURVES:

:Constant: Load Stp 1:3 of 20
Stremss: 16000 psf

>a " ; ¾ "a; • I. ; : "

2:1j

:.2 ........... .. .. .... .
24

23 -22

.1 .... . .; .. .. . .

0 1 1 0 ::625: 100

20:3i

SQU E ... R of......... T
SOUARECROO 0:.of-.TIM E: ra.i n

P.6k-t-, ST1P Units 3, &:4 Lcin:U4~-1A UID-S5 Pra~ect, Noi: 6234084660
SBpr:•n U4- 1Au • . .... . ... ... .. : t •.B .. .c • , ~ •J : "i
[Bin Na•;.: U41~~Aý T.sted Byý: RV. Chcey

umWo UD-6. 08/t:At% re m8 Dcpthý:v268.5-270.5::•.•: •.No.: :BB.:BS . .;. ..... .. . .... .. :.

Description: Greenish Gray Fto Clay (OH) ,r= 0.060:: (El40 -238./-24.1)
Remarks: ATHM D2435.-, Method B. SG(ASTM ,854-06), PI(ASTM, D438E05). Task 1,2

.......................
]

TOSHIBA CORPORATION 736/763 DCIffLRMBIIl
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATION TEST DATA
TIME CURVES,

Constonpt Load Step: 1 4 o0f 2:0
S~tress 32000: pf

21 --- : : :;..:•i : : . : I! : : :L" .. ..":: . ;! !.,4L4J ......4 ,:i.:• : : : .;:i•

Z2 ... .... ....

23

. . .:2 ... ...

.'1

001011010.0 000:
TlIME. Min

2 2.

N24 ... .. :

25

• : :• . . . .... . . . ..... 5 .. . . .. .!:o : • :. .. ... .... ....... . ... ...... .
' 7 7*' 'T1Ns. 

-7l' ~ ; 4 4 , 44 1 . 1 4 1

0 .5 1 20 25

SQUARE ROOT of TIME, mi

............. • : . .... : . .J•:• • :• ,•M: . :: : ,. : • :f•g• B!:J •: :: :: .. ......Projec t':Si? U:ite 5 & 4 Location: .A Pr...ct N.": ... 40 .. "4 0 . . ..
Iboring W+.' UP 4A - ~e Ay aM Chtk@y: JW

6 M p ___________I____e_ o___ Dbepn 26.IS 70-5iiMACTEC Sapl ~o. USSITtaeO-2/8Pv~n
.eenipti- d &C.Greeni<h Groy Fat. Clay (OH) r- : (Etc. -2381/-.240.i)

Rgmark. :ASTh1 D2435704.Method: S, SG(,TM 0854-0 ),? P(ASTMi t:,4 3.1 a . •,k1.2
S.: .. I' .. ___::_........ . .. . .. :.. .. _" ' _ : " " " . ............... .... " ... .... .... : ".. .__ _ _ _ __ _ _ _ _ __ _ _ _ _-- -- --- -- ....... . .. .. . . . . : . : .. .

, . .... C .. .... :...... . :0 :

TOSHIBA CORPORATION 737/763 DCNrxL 4817?

Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIDATION TEST DATA.
TIMECURVES.

CoO.tant Load:Step:-: A:5 :v 0o
Stress:' 640.00: psf

27A..

- - :• . ... . . .. . !7 : • • • i ::i : .: .... .• ? ..........I.-

LF
28

...........

.. .. .. . . .... .. .. i: . .. . .. .. ... .... ... .i: ... ." . . . ., . ... . . .• .. .. ..... ... ... .. .

...... :::: ==========..==...... ,........ ..........

25:.0

... . .. .,-T i t s ; .4

Nolz Sa 65. Undi....e

::.....•..•..•. 
. . :•. .

'•N • ~ i: • •, ... ... .. ......................... :s ;• . : r :":.:": ....... ....... i -.. "..,.............: :•"

Rehaks ASTM .2:5!4 ýeth qd B:S S .G(I"STM DS54 -0ýý),; PI(AsT M, :D4 ,31:8.2i5 ý: iT -ýk~l ,2•

3 2. .. .." :. .

Toe 10-CT20 15 .t, 25

• .... :'p ": ........ C "T •te:.AORP OR2ATION 738 763 DC N0. -
Nuclear Energy Systems & Services Division



RS-5130404

CONSOLIOATION TJEST DATA
TIME CURVES:

Constrant Loa. Stepý: 16 :of: 20
Stress:= 1.28e+QO5 psf

4F

302

.34.

00 111.0 1:00 1000

... . . . . ......i! : ; ! .. . .;. . . . • : : :i - -.: . . . . . . .. .:" ", ... ." .... ... ... .. .. .. .;: ; :. . . . .. . . : " ; . i , "

'... .... .. .....

2 : , . .. ..... .! .. i • : : i .... .......... .. .. ...• i :. :i. ........ ------. .. ..... .. ---
.... .........

TO2

0*1 .!I.. : :00 0

3414 ai

35.
................................

O 5

SQUARE: ROOT of TIME, m1

rot:STOP Units 2&4 Locato Un:: J4- 1A: UD 6 Projct No.: 8 234`08456

BorhgNo.: U'-1A•: Test. d y•• : 3 BM Checked B•yi A

fM rV Sm No: UD-5- TesaDte: 028/0D5 268.5-23
I .. esci to : r-- n.'h.G•rayFat- Clay C C--.00 (Eo-238,1 "

R ýemark: ASTM 02435-04 Method B. SG(ASTM Q0854-.6), PI(.ASTM 431505)". Ta 13.. .................. ...
TUe, 1:4r-OCTr2008 160 9:06

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

739/763 DCNtX(FtR4311i,



RS-5130404

CONSOLIDATION TEST DATA
TIME C URVES

Consiant L6Od Sto;: t 7 of ,20
Stress : 32000ps

.•-. . . .. .

~33
ZIP

•€~~~~~~~~~~~~~~..... :•i~.:•:iZ.......... i• [ :, • iLi~ij[•..... ,iil•ii~~•!

€• :3 :'/" ' : .. .. . . . ... . ...." ... : • ";

0 .0 1- 1 0:; .1 • -o • . • .o o 0 ,
LL

:32:

32' 4 4 . ,.14..t4I: 3 4 . . 1 4

:Z 3 ......... I
,346

~37

38.. .. ..f .

0 28j -54 '***~ to SOAR TIEL 20 25! 30!

3 3 44A 4t~.. .. , T 1.. .4

PrSjetF: 5TH Units . &: 4, -Locotion: U4IA Project NO.-: 6234084660
i • - . . • " . . .. . . ........ .•.. . .... • . . . . . . . ' . . ;. :.. . . , ' , .

! : . ,, • . • "÷ • " T " . . . . . . . . . . -. " - "- .".." . .. .. . .. ...

rMA~tl~~m~e N.: O-6Test Dote: 08/28/08 .Depth-: 2$65&52.70,5.:

Decrpton reenish Gray, Fu.Co H)C 0.060 (te '3124011)
Remarks: 'ASTM,, 0243504- Method 9, SG(ASTM, 054-08). PI(ASIM D43 8.05) T

14. i ' ,,-orr.• ,:..D-•'2008 1]6:.19:06.

TOSHIBA CORPORATION 740/763 DCNaR-.Blil
Nuclear Energy Systems & Services Division



RS-5130404

CON SOLIDATION TEST DATA
T1Mi. CURVES

Constcnt Lood Step: 1 6of 20

Stress: 8000. pst

. " . ..... .. .

A4

233 ~- eeý-~

0.10 0100 1000: .. OC.oG
T!ME> min

. :..... ... ". . ..

30-

S17

1020: 30: 40 s0 50
SQUARE ROOT of lIME, mi

1 re~ ST Units 3 4 oamn U4- 14 UD-6 Prjc o:6234084860

ar.in No.: U4-IA" :Teste By: BM CheckIed By JW
-.....-.... Sample No., UD-6 Test Date:.-08/28/0 Depth: 268.5-270.5

E TetNo.ý: 8965 Samplel Type-: Undisfturbed Elevation:
O0swciption: Greenish Ca a Ca O) IO~ 000 (E 23./24b.1)
Remar.Ks: ASTM 0)2435-04, Method8.::. SG(ASTM 0854-0) lAT 438-S :Task1#I

Tue,' 1.4-OC-20c8 16:1 9:06
TOSHIBA CORPORATION . 741/763DCr&Ril
Nucl ear Energy Systems & Services Division



RS-5130404

CONSOLIDATION TEST DATA
'T... ME IJCURVES.

Constantf'.Lcod Stepl: ¶9 of 20
Stress: 2000.1 psf

001 01 1j 10 ion 1000

28'

29.

•30,

TIME, mn 0

, , ý ý:ý II I

.................... 
. . .... ........ ...

...... ............... .......... ........ -

0 *10 20¸ 30
SOUARE ROOT of TIME, irai

40 50 60

~rjet "Ts ni 3&4: JLocation: U4-1A: UD-6 projeCt No,: 62,34084660

BoriMq No,: U4-'IA Tested By: W4 Checked BY: 4W'

. pie. No.:. UD-6 Test Date; 08/28/08 Depth: 266.5-270.5

A No..!6955 Sample. Type.; Unditurbd Elevation:

U- .. sciption: Greenish Gray FaHt Clay (r-). 0 o ..060 (Ele., -23, 1/-240.1)

Remarks: ASTM D2435-04 Method 8. SG(ASTM 0854-),D3 P 0" 18-051, TaOkO..

The, 14-=i~-20081 I ;19;l05:

TOSHIBA CORPORATION
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CONSOLIDATION TEST DATA
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Nuclear Energy Systems & Services Division
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CONSOLIDATION TEST DATA
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Nuclear Energy Systems & Services Division
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CONSOLIDATION TEST DATA
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CONSOLIDATION TEST DATA
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CONSOLIDATION TEST DATA
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CONSOLIDATION TEST DATA
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CONSOLIDATION TEST DATA
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Nuclear Energy Systems & Services Division
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CONSOL5IDATOiN TEST DATA
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Nuclear Energy Systems & Services Division
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CONSOLIDATION TEST DATA
. iM. ' c"rPvi "

tac 0,-ep: 9 ,f 1t

.. . ... . .: ... .. : , ... ... ... . . ... ... .. , . . ... .. . ... .... ... ........ . ... . . . .... L a ~. ... . .

.,

9. '

0

5-

..- , .. 4.

42 0

01 1 0 t O 10'000.01
TI..Y. mm

A

(C

0

SOtIAREI OCT cM. TIME;. mm

... " .ct. :STP:UF 3,•-, Project NA,; 5234084660

-::i ct: -.T? --------- --T- ..ot.:. ..., T .. ..... ..........7 ,.. _ ........
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Nuclear Energy Systems & Services Division
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CONSOLIDATION TEST DATA
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CONSOLIDATION TEST DATA
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Nuclear Energy Systems & Services Division
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CONSOLIDATION. TEST DATA
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