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LIST OF ACRONYMS, SYMBOLS AND TERMITNOLOGY

ANSI American National Standards Institute

ASME American Society of Mechanical Engineers

ASTM American Society for Testing and Materials International

ABWR Advanced Boiling Water Reactor

bpf blows per foot

Cc Compression Index

C, SPT Energy Ratio to ER=60%

cf cubic feet

CH fat clay, high plasticity

CL lean clay, low plasticity

C. vertical effective stress correction factor for SPT-N

COC Chain of Custody

COL Combined Construction and Operating License.

CR Recompression Index

CU Consolidated-Undrained Triaxial

D10 grain diameter corresponding to 10% passing

D30 grain diameter corresponding to 30% passing

D60 grain diameter corresponding to 6 0% passing

DCC Document Control Center

DCN Document Control Number

DOE Department of Energy

Dr relative density
EFV Energy transmitted to the drill rods (Force-Velocity)
EM Electro Magnetic

ER Energy Ratio for Standard Penetration Test

ETR Energy Transfer Ratio

e, initial void ratio

Fluor Fluor Enterprises, Inc.

ft foot or feet
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g

G
G,

GPS

gINT

GC

GM

Gmax

GP

GWT

GW

H

HASP

ID

Ka

Ko
Kp

kip

km

ksf

LL

LLf

m/sec

MACTEC

MH

ML

mm

MSL

M&TE

N-value
N60, N60

N1

acceleration due to gravity

shear modulus

specific gravity

Global Positioning System

Geotechnical Data presentation Software provided by glNT, Inc.

clayey gravel

silty gravel

low strain shear modulus

poorly graded gravel

ground water table or depth

well-graded gravel

layer thickness

Health and Safety Plan

inside diameter

active earth pressure coefficient

at-rest earth pressure coefficient

passive earth pressure coefficient

1,000 pounds

kilometer

kips per square foot

liquid limit

Live Load, force or pressure

meters per second

MACTEC Engineering and Consulting, Inc.

high compressible silt

low compressible silt

millimeter

mean sea level in feet

Measuring and Test Equipment

Sum of second and third set of recorded blows from the SPT
SPT N-value corrected to 60 percent energy ratio (ER)
SPT N-value normalized to 1 tsf
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(N1)60  SPT N-value normalized to I tsf and 60% max. hammer energy ratio
(also modified to account for room for liner but no sample liner used
for Project)

NIST National Institute of Standards and Technology

NQA National Quality Assurance

NRC Nuclear Regulatory Commission

NV Non Viscous

MDD maximum dry density, pcf (laboratory compaction test)

OCR overconsolidation ratio

OD outside diameter

OL organic silt

OH organic clay

OMC optimum moisture content, percent (%) (laboratory compaction test)

p - q total stress path strength parameters

p- q' effective stress path strength parameters

Pc or PC preconsolidation pressure (also called ac')

Po or Po existing vertical effective stress (also called cYo')

pcf pounds per cubic foot

pci pounds per cubic inch

PDA Pile Driving Analyzer

PE Theoretical Potential Energy

PI plasticity index

PL plastic limit

PMT Pressuremeter Testing

psf pounds per square foot

psi pounds per square inch

PT peat

PVC Polyvinyl Chloride

QA quality assurance

QAPD Quality Assurance Project Document

QAR Quality Assurance Representative

qa allowable bearing pressure
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QC

REC

RTK-GPS

ru

SC

slickenside surface

SM

SP

SW

SPT

SRP

SS

ST

STD

STDEV

STPEGS

STPNOC

Su

t

tsf

TX

liD

UNC

us

USCS

USNRC

UU

VW
(V'0
WI

quality control

Recovery (SPT Samples and UD Samples)

Real Time Kinematic-Global Positioning Satellite

pore water pressure ratio = Au/CT 0

clayey sand

parting surface in sample with particles oriented parallel to surface,
giving shiny appearance

silty sand

poorly graded sand

well-graded sand

Standard Penetration Test

Standard Review Plan

split spoon sample

Shelby tube (undisturbed (UD) soil sampling)

standard

standard deviation

South Texas Project Electric Generating Station

South Texas Project Nuclear Operating Company

undrained shear strength

time

tons per square foot

triaxial

undisturbed soil sampling: ST (Shelby Tube Sample), pushed or
Pitcher (Pitcher Tube Sample), drilled

Unconfined Compression Test

United States

Unified Soil Classification System (e.g. SM, SC, etc.)

U. S. Nuclear Regulatory Commission

unconsolidated-undrained triaxial compression test

S-wave velocity (shear wave velocity)

S-wave velocity normalized to 1 ton per square foot

Work Instruction
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.WCorW

6 or y

6r or yr

Y

Ys

Yw

C71, C"3

CY,,,GN0

"T

U

water content (moisture content)

total stress path angle

effective stress path angle

shear strain

reference strain

total stress friction angle

effective stress friction angle

unit weight of soil

saturated unit weight of soil

effective or buoyant unit weight of soil, ys - •w

unit weight of water

mass density of the soil

principal normal stresses

preconsolidation pressure

initial effective vertical stress

effective vertical stress

initial total vertical stress

shear stress

Poisson's ratio
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SECTION 1
OVERVIEW

1.1 INTRODUCTION

MACTEC Engineering and Consulting, Inc. (MACTEC) was retained by Fluor Enterprises, Inc. (Fluor)
to conduct a subsurface investigation and laboratory testing program for the South Texas Project proposed
ABWR Units 3 and 4 at the South Texas Project Electric Generating Station (STPEGS) in Matagorda
County, Texas. MACTEC's services were completed as part of the Combined Operating License (COL)
Revision 3 application for the South Texas Project Nuclear Operating Company (STPNOC) and were
executed in accordance with Fluor Subcontract A3SC.00.K004.

Field work commenced on June 23, 2008 and was substantially completed on June 27, 2008. Some site
restoration field activities occurred after June 27, 2008. The last drilling related activity conducted at the
site was abandoning two borings with cement-bentonite grout on June 27, 2008. Laboratory testing
commenced in August, 2008 and was substantially completed on November 26, 2008.

The Scope of Work was defined in Contract Modification 003 of Fluor Subcontract A3SC.00.K004 and
the technical requirements were defined in Fluor's Specification No. 770.210.02210, Geotechnical
Exploration, Rev. 2 dated June 10, 2008 and MACTEC's Geotechnical Engineering Work Plan latest
revision. The scope of work is briefly described below:

* Prepare and submit a quality plan (Quality Assurance Project Document, QAPD).
* Prepare and submit a Health and Safety Plan (HASP).
a Prepare and submit a Geotechnical Work Plan.
a Provide quality assurance inspectors (surveillance) of the field and laboratory work activities.
* Locate exploration points by GPS and survey methods using coordinates contained in the

specifications.
* Coordinate and clear overhead and underground utilities with plant personnel prior to advancing

any exploratory activities.
* Drill geotechnical borings at locations specified by Fluor, boring locations adjusted as necessary

and as approved by Fluor's representatives to accommodate access and utility conflicts.
* Conduct SPT Energy Measurements.
* Conduct Standard Penetration Testing (SPT) and obtain disturbed and undisturbed soil samples.
* Conduct Pressuremeter Testing in two borings.
* Prepare field logs for all drilling and sampling.
* Transfer all samples to a secure, on-site sample storage facility, provided by STPNOC.
* Seal ail borings by grouting.
" Conduct laboratory testing on soil samples as assigned by MACTEC.

The work was completed under a Quality Assurance Program meeting the Code of Federal Regulations
IOCFR50, Appendix B and conforming to the provisions of ANSI/ASME NQA-1-1994.

This Data Report generally describes the field and laboratory testing methods and presents the laboratory
testing results.

TOSHIBA CORPORATION 10/763 DCN: FLR-317
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1.2 PERSONNEL

Field work was performed by MACTEC personnel and/or qualified subcontractors with the assistance of
the STPNOC who provided on-site office space and a sample storage facility. Prior to conducting any
field activities, project personnel were qualified per the MACTEC QAPD and trained in quality
assurance, 10 CFR 21, and safety procedures. Additionally, any field personnel who worked at the site for
two weeks or more completed drug and alcohol screening. Key MACTEC personnel and their
responsibilities are shown below:

* Robert E. Smith, Jr., Project Manager
* Kathryn A. White, P.E., Project Principal Engineer
* Shaun Lehman, Site Supervisor/Site Safety Officer
" Dan Haug, P.G., Site Coordinator/Assistant Site Safety Officer
" Andy Kottenstette, Quality Assurance Manager
" Douglas Whitaker, Quality Assurance Representative (QAR)
.0 Edward Littell, Surveillant

Rig Geologist/Engineers:

* Rodney Clark
* Mandel Harvey
* Martha Herrera
* Jon Honeycutt
* Johnny Liles
* Tom Longley
" Ram Mogulla
* Adamson Mwembeshi
" Nick Smith
* Alexandra Taylor

In addition to MACTEC personnel, Fluor provided a full time on-site representative for duration of field

activities. That person was:

* Eugene Stover

The organizations that performed on-site work or laboratory testing of samples as part of this effort are
listed below.

* AE Drilling Services, LLC (Drilling Subcontractor)
* In-Situ Engineering (Pressuremeter Testing)
" Jones Environmental Drilling (JEDI, Drilling Subcontractor)
* Lewis Environmental Drilling (Drilling Subcontractor)
" Miller Drilling Company, Inc. (Drilling Subcontractor)
" Survcon, Inc. (Surveyor Subcontractor)

TOSHIBA CORPORATION 11/763 DCN: FLR-317
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1.3 ORGANZATION OF REPORT

This report and its appendices are organized in the following sequence; transmittal letter; table of
contents; list of tables; list of figures; list of appendices; list of acronyms, symbols and terminology; text,
tables and figures; and attachments.

1.4 QUALITY ASSURANCE

Quality related activities performed by MACTEC and its subcontractor organizations that provided
equipment and personnel during the completion of this project were in accordance with the MACTEC
Quality Assurance (QA) Manual and the MACTEC Quality Assurance Project Document. The
MACTEC QA program complies with NQA-l-1994 Subpart 2.20 and to the requirements of 10 CFR 50
Appendix B.

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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SECTION 2
TEST METHODS

2.1 SURVEYING

The surveying for this project was conducted in two phases. The initial phase was preliminary staking of
planned boring locations in accordance with Fluor's "Soil Boring Location Plan, Supplemental
Exploration" (Fluor Dwg. No. UO-C-BP-PL-003, Rev. 2). Survcon, Inc. personnel using previously
established horizontal and vertical datums based on South Texas Plant control points completed a
preliminary staking. Stakes were driven in-place to mark the surveyed locations.' Relocation of a few
borings was required due to site access and/or underground utility concerns.

The final "as-built" survey of all test locations was performed .under MACTEC's Quality Assurance
program by Survcon, Inc. horizontal and vertical datums .were based on South Texas Plant control. points.
Horizontal datum of NAD27 and vertical datum of NGVD 29 were used for this survey. Horizontal
coordinates achieved third-order accuracy (1:5,000) and vertical elevation met or exceeded 0.1-foot
tolerance. A description of procedures and "as-built" locations from the survey are contained in
Attachment A.

2.2 UTILITY LOCATION

Prior to the execution of drilling activities, MACTEC personnel conducted an electromagnetic (EM)
survey of a 10-ft radius around each proposed boring. The intent was to locate any metallic underground
utilities that would pose a risk to drilling personnel. Several underiground water lines leading to fire
hydrants were identified and marked.

In addition to the EM survey, "as-built" drawings provided by STPNOC were used to identify potential
underground utility hazards. Final release for the commencement of drilling activities was provided by
STPNOC only after the "as-built" records were checked against the EM survey findings.

Aside from underground utilities, there were overhead power lines on the site. The following pre-drilling
activities were accomplished to avoid encounters with power lines:

1. Each pole associated with the overhead power lines in the area where borings were planned was
inspected for lines leading underground. STPNOC was consulted and checked whether any lines
thus located are energized;

2. Energized underground lines indicated in step (1) were traced for short distances and marked with
paint and flagged on the ground surface so they could be avoided,. If there were indications an
underground line may pass near a boring,, the lines within a 10-foot radius of the planned boring
were marked.

TOSHIBA CORPORATION 13/763 DCN: FLR-317
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2.3 DRILLING EQUIPMENT/METHODS

Drilling equipment mobilized to the site included the following:

Drill Rig Model Owner Drill Rig Driller
Serial Number

328848 AE Drilling CME 750 Marty King
165447 JEDI CME 75 Oscar Garcia

92007 Lewis Mobile B61 Danny Gonzalez /
Steve Casigue

196383 MACTEC - CME 550 Larry Carter
Atlanta

505 MACTEC- CME 55 Phil Pitts
Atlanta

211797 MACTEC - CME 75 Jimmy WarrenCharlotte

331145 MACTEC CME 55 LC David White
Raleigh

270356 Miller CME 85 Jason Cook
299708 Miller CME 750 Glenn Bilbrey
271353 Miller CME 550 Rick White

In addition, one rubber-tired highway-type water tanker truck was utilized to haul water from a STPNOC
provided water source.

Borings for geotechnical purposes were advanced in soil using mud rotary methods to a predetermined
termination depth.

The boring locations were filled using a cement-bentonite grout prior to demobilizing from the site. The
borings were grouted from the bottom of the boring by pumping the grout through a tremie pipe. The
grout mixture of approximately eight gallons of water and 2.5 pounds of bentonite per 94 pound sack of
Portland cement was used per the MACTEC Work Plan.

2.4 SPT ENERGY MEASUREMENTS

SPT energy measurements were conducted for each of the drill rigs performing standard penetration
testing (SPT), Energy measurements were recorded during SPT sampling at the depth intervals shown in
Appendix B, Table B-I. The length of the drill rod string, including the instrumented drill rod insert for
each sample was generally 4 feet longer than the depth of the sample being collected.

The energy measurements were performed with a Pile Driving Analyzer (PDA) model PAK and
calibrated accelerometers and strain gages. A section of drill rod two feet long and the same size as the
drill rod used to advance the boring and instrumented with dedicated strain gages, was inserted at the top
of the drill rod string immediately below the SPT automatic hammer. The inserted rod was also
instrumented with two piezoresistive accelerometers that were bolted to the outside of the rod.

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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The work was conducted in general accordance with ASTM D 4633-05. 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. The EFV method of energy calculation is recommended in
ASTM Standard D 4633-05. The maximum energy transmitted to the drill rod string (as measured at the
location of the strain gages and accelerometers) was calculated by the PDA using the EFV method
equation, as shown below:

EFV = F(t) * V(t) * dt

Where: EFV = Transferred energy (EFV equation), or Energy of FV
F(t) Calculated force at time t
V(t) = Calculated velocity at time t

The EFV equation, integrated over the complete wave event, measures the total energy content of the
event using both force and velocity measurements. The EFV values associated with each blow analyzed
were tabulated and averaged to obtain the average measured energy at each depth tested. The ratio of the
average measured energy to the theoretical potential energy of the SPT system (140 lb weight with the
specified 30-inch fall) is the ETR.

The average ETR measured for the automatic hammers used at the site ranged from 79.7 to 93.5 percent
of the theoretical potential energy. These ETR values are within the range of typical values for automatic
hammers. The ETR values (as percent of the theoretical value) are shown in Attachment B, Table B-1.
Individual energy reports for each drilling rig are also found in Attachment B.

2.5 SAMPLING IN GEOTECHNICAL BORINGS

2.5.1 Standard Penetration Test Sampling (SPT)

SPT sampling in the geotechnical borings was generally conducted at 25-foot intervals from the ground
surface to a depth of 15 feet. The SPT sampling interval below 15 feet was at five-foot intervals generally
to a depth of 50 or 100 feet. Thereafter, SPT sampling occurred at 10-foot intervals. The equipment and
methods are described in ASTM D 1586-08. Four borings, U3-3, T3-5, U4-3, and T4-3, were sampled at
2.5-foot intervals from the surface to approximately 100 feet, then every 5 feet from 100 feet to
approximately 200 feet, and every 10 feet below 200 feet. Automatic hammers were used to perform the
SPT testing. The split barrel sampler was typically driven 18 inches in soil with blows recorded for each
six-inch interval of penetration. The weight of the hammer ranged from 138.4 to 141.1 pounds, meeting
the ASTM requirements. In very hard soils, driving was terminated after 50 blows were recorded for a
six-inch, or less, interval and the actual penetration recorded (e.g., 50 blows / 3 inches).

The split barrel sampler was opened at the drill site and the recovered materials were visually described,
classified, and photographed by MACTEC's rig geologist or engineer. A selected portion of the sample
(typically the lower portion of the sample) was placed in a glass sample jar with a vapor-sealed lid.
Sample jars were labeled, placed in cardboard boxes, and transported to the on-site secure storage area at
the end of each work day.

TOSHIBA CORPORATION 15/763 DCN: FLR-317
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2.5.2 Undisturbed Soil Sampling

Undisturbed soil samples were obtained using a 3-inch thin-walled Shelby tube sampler in accordance
with ASTM D 1587-00(2007)el. The undisturbed samples were sealed at the top and bottom against
moisture loss, labeled, kept in an upright condition, and transported to the climate-controlled on-site
storage area following ASTM D 4220-95(2007).

2.6 BORING LOGS

The soil descriptions on the boring logs in Attachment B are based on the field descriptions (ASTM D
2488-06) by the rig geologist or engineer and modified according to ASTM D 2487-06 using laboratory
test results when available. The depths on the boring logs are from observations during drilling. The
boring logs in Attachment B were prepared using the computer program "gINT" (Version 8).

2.7 PRESSUREMETER TESTING (PMT)

Pressuremeter testing was performed in two borings (T3-5A and T4-3A) within the proposed extents of
service water tunnels for STP Units 3 and 4. The borings were advanced using mud rotary drilling
methods. The same method was used to perform an SPT. Upon reaching a testing depth, a nominal 3-
inch pilot hole is drilled 5 feet below the bottom of the boring. The engineering technician inflates the
pressuremeter using compressed gas, loading the borehole wall, then deflates the pressuremeter, as
necessary, unloading the borehole wall for a series of cycles. The loading and unloading cycles develop a
series of hysteric loops whose linear slope is interpreted as the soil shear modulus (without accounting for
rubber membrane or steel sheathing modulus corrections). In general, ASTM D 4719-07, the standard
procedure for prebored pressuremeter testing in soils, prescribes data collection of 10 points during
loading only to form the boundary value data; unloading is not considered. With electronic types of
instruments, there are no restrictions on the form of the boundary value data and electronic recording can
develop curves with over 100 points during loading and unloading. As such, the ASTM standard does not
apply. The test procedure used is detailed in the Attachment C along with the pressuremeter testing
results.
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SECTION 3
SAMPLE STORAGE

3.1 ON-SITE SAMPLE STORAGE FACILITY

Consistent with MACTEC's QAPD Requirements, an on-site sample storage facility was established.
The sample storage facility was provided by STPNOC by designating a lockable sample storage space.
The space was accessible by one doorway from the warehouse's exterior. The space was bordered on 3
sides by an 8-foot high chain link fence and a warehouse wall. Ample shelves and undisturbed sample
racks were.provided and assembled by the STPNOC. This warehouse is conveniently located just south
of the Unit 4 Power Block borings. The facility is insulated and climate controlled by the STPNOC.

Samples were transported daily from the field to the sample storage warehouse by the. rig
geologists/engineers. All samples were transported in accordance with ASTM D 4220-95(2007). SPT
samples were transported as Group "A" samples in their compartmentalized cardboard boxes, each
labeled to show the contents therein. The UD samples were treated as Group "C" samples.

A chain-of-custody form was completed for all samples removed from the facility.

TOSHIBA CORPORATION
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SECTION 4
LABORATORY TESTING - GEOTECHNICAL

Laboratory testing was performed on disturbed and relatively undisturbed soil samples obtained during
the subsurface investigation and laboratory testing phases. Testing was performed in accordance with the
current ASTM standards or other standards where applicable. Selection of the samples to be tested and
the tests to be performed on the samples were done by MACTEC.

Testing of soil samples was done in MACTEC's Charlotte, North Carolina and Atlanta, Georgia
laboratories.

The following tests were assigned and performed:

4.1 IDENTIFICATION TESTS

0

S

S

Moisture content - ASTM D 2216-05
Sieve and hydrometer analysis - ASTM D 422-63(2007) and ASTM D 6913-04el
Atterberg limits - ASTM D 4318-05
Specific Gravity - ASTM D 854-06

4.2 STRENGTH TESTS

S

0

Unconsolidated Undrained Triaxial Shear - ASTM D 2850-03a(2007)
Consolidated Undrained Triaxial Shear - ASTM D 4767-04

4.3 COMPRESSIBILITY TESTS

0 One Dimensional Consolidation - ASTM D 2435-04'

4.4 REPORTING

The geotechnical laboratory test reports, consisting of individual test data and results sheets as required by
the testing standard, are contained in Attachment D, Table 5.
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iHoing Number Safety Related Si

03-M Unit.3 Diesel Gene

D3M A Unit 3 DIesel (uiet

D3-2 Unit 3 Diesel Gene

D3-3 Utit 3 Diesel (si•lr

D4-1 Unit 4 Diesel Gene

D4-A Unit 4 Diesel Gene

D4-2 Unit 4 Diesel Gene.

D4-3 Unit 4 Diesel Gener

T3-1 Unit 3 Servicc Wat

"'3-2 Unit 3 Service Wal

T3-3 Unit 3 Service Wat

T3-4 Unit 3 Service War

'3-5 Unit 3 Service Wat

TS-SA Unit 3 Service Wat

13-SB Unit 3 Service Wet

T3-6 Unit 3 Service Wat

T3-7 Unh: 3 Service Wet

T4-1 Unit 4 Service Wat

T4-2 Unit 4 Service Wat

T4-3 (nift 4 Service Wae

T4-3A Unit 4 Service Wat

7T4-B Unh:4 Service War

T4-4 Unit 4 Service Wat

T4-5 Unit4 Service Wet

T"4-6 Unit 4 Service Wat

T4-7 Unit 4 Service Wet

UM-I Unit 3 UU1

U3-2 Unit 3 UH

U3-2A Unit 3 Un

1,3-3 Unit 3 1.1

U3-3A Unit 3 UH

U3-4 Unit 3 UV`

U3-5 Unit 3 UN

113-6 Unit 3 URS1 Putn

U3-6A Unit 3 LW1 Putn

V4-1 Unit4 Ut,

U4-IA Unit 4 VU

V4,2 Unit4 U1H

U4-3 Unit4 U41

U4-31A Unit 4 UH

U4-4 Unit4 UH

U4-5 Unit 4 UH

U4-6 Unit 4 OtIS P-tn

U4-6A Unit 4 UHS Putm

io Refernced front Attehmemnnt A "

TABLE 1. - Summary of Boring Locations
STP COL Units 3 and 4

MACTEC Engineering and Consulting, Inc.

MACTEC Project No. 6234-08-4660

Revised December 23, 2008

Total Boring Depth 'oving Eltion",

() ) (NGVt) 29,.

rilor Pads 180.0 27.10

r•etr Pads 1000 28.57

rator Pods 183.5 28.74

nottr P'd•s 180.0 26.89

rator Pads 183.5 30.81

rater Pards 47.4 30,97

rator Pads 180,0 30X57

PdturPads 180,0 31.31

te Tunnel 203.1 29,17

Wer'nnel 200.0 .3056

tr Tunnel 293.2 29.21

er Tunnel 204.5 29.04

ctrTunnel 280.0 29.07

t rTunnel 1 04,1 29.05

t-rTunnel 27210 29.46

er Tunnel 199.8 28.97

ter Tunnel 279.9 28.80

tr Tunnel 199X8 32.03

ter Tunnel 204.3 31.58

ctr Tunnel 282.3 31.56

erTtunnel 111.5 31.55

er Tunnel 232.0 31.74

ter Tunnel 200.5 31,38

ct"Tunnel 280.0 31.28

r Tunnal 202.9 31.25

et-¢Tunnel 294.5 .31.12

S 307,3 29.63

S 300.0 29.34

5 100,0 29M65
$S 302.7 28,96.

5 62,0 :28,79

S 299,6 29.49

S 302.9 28.83

p House 300,8 28.40

Hp .ouse 102.0 28,78

5S 299,6 30,04

S 279.25 30.42

S3... .304.5 30.42 .

8 300.9 30X65

, 87.0 30.54

S: 304.3. 31.09
[S 299.8 30,74

1p Wute 299.3 29.93

9 House 267,0 30.64

Nortihegl0

362910.88

36291119

362829.44

362915.83

362912.28

362912.08

362828,30

362913.46

363300,56

363199.62

363201,75

3631•2.33

363002.20

365012.09

3630(2.49

362901,81

362803,70

363302.37

363201.32

363201.98

363203,59

363201.89

363102,57

363001.52

362902.61

362801.49

362566.46

362571377

362570.96

392633.07

362635.06

362710.66

362709,58

362749.55

362748.98

362564.16

362572.17

•362.5611.08

362630.99

362629.54

362702.74

362710.71

362749.9

362749,40

2943288.67

2943301,76

2943311.39

294345237

2942384.58

294237437

2942419.97

2942551,60

2943207.69

2943180.22

2943241.78

2943241.93

2943235.13

2943233.51

2943224,S8

294324319

2943243.08

2942313.19

2942281.56

2942341.95

2942351,91

2942335.38

2942333.93

2942349.69

2942332.96

2942350124

2943213.19

2943506.6

2943514.18

2943359.08

2943349.10

2943219.68

2943505,46

2943299.70

2943309,46

2942312,84

2942309.34

.294260654

2942460.53

2942470.64

2942313.38

2942606.76

2942389.05

2942373.75
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TABLE 2 - Soil Zones
STP COL Units 3 and 4

MACTEC Engineering and Consulting, Inc.
MACTEC Project No. 6234-08-4660

Revised December 23, 2008

SOIL ZONE DESCRIPTION
FILL Man-placed materials or fill soils dredged or hauled to create a

raised level site for use as a construction lay-down yard during the
construction of Reactor Units I and 2 of the South Texas Project.

FLUVIAL - MARINE The materials below the surface and fill soils the project site consist
of the Beaumont Formation, which is Quaternary Pleistocene in
geologic age. The Quaternary is locally divided into three
separately mapped areas: dominantly sand (Qbs); dominantly clay
(Qbc); and with barrier island and beach deposits (Qbb)(1). The
STP project area is underlain primarily by an area of dominantly
clay and mud of low permeability, high water holding capacity,
high compressibility, high to very high shrink-swell potential, poor
drainage, level to depressed relief, low shear strength, and high
plasticity.

This geologic unit includes; interdistributary muds, abandoned
channel-fill muds, and fluvial over bank muds. The Beaumont
Formation consists mostly of clay, silt, sand, and gravel. The
formation includes; mainly stream channels, point bars, natural
levees, and backswamp deposits. To a lesser extent the formation
includes; coastal marshes, mud flats, lagoonal deposits, new and
older lake deposits, clay dunes, and sand dune deposits.
Concretions, massive amounts of calcium carbonate (caliche),
concretions of iron oxide and iron-manganese oxides occur within
the zone of weathering. The land surface is almost featureless in
the vicinity of the STP facility. This area has poorly defined
meanderbelt ridges that are separated by smooth featureless
backswamp deposits. The total thickness of the Beaumont
Formation is approximately 500 to 600 feet.

Another formation present that directly underlies the Beaumont
Formation is the Lissie Formation, which is Quaternary Pleistocene
in age. The Lissie Formation is very similar to the Beaumont
Formation and may or may not have been penetrated by the two
deep borings at the project site. The Lissie formation consists of
sand, silt, clay, and a minor amount of gravel. Iron oxide and iron-
manganese nodules are common in the zone of weathering. The
upper portion of the formation is locally calcareous and has
concretions of calcium carbonate. This geologic unit includes
meanderbelt, levee, crevasse splay, and distributary sands and flood
basin muds over meanderbelt sands. The total thickness of the
Lissie Formation is approximately 500 to 600 feet.

(')Qbs, Qbc, Qbb are taken from Geologic Maps of Texas
Prepared By/,Date:,,

Reviewed By/Date:
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TABLE 4- Summary of Energy Transfer Ratios
STP COL Units 3 and 4

MACTEC Engineering and Consulting, Inc.
MACTEC Project No. 6234-08-4660

Revised December 23, 2008

lanmrHammerHammer Number Of ETR Range ETR Average Hammer
Drlln er Measurements (%) Weight

AE Drilling $48 3 87-89 88.3 139k0
CMBE 750

lED!0MB 447 6 87-92 89.6 139.2CME 75

Lewis Mobile B61 007 3 92-96 93.5 139,8

MACTO-Atlanta MEC 08 5 83-86 84.6 138.8
CME 550

MACTEC - Atlanta 5 82-87 84.7 1411
CME 55

MACITOC..Charott797 3 76-81 79.7 139.5Charlotte CME 75

MACTEC - Raleigh MEC-2 3 87-92 88.9 138.4
CME 55 LC

Miller Drilling 356 5 90-93 91.0 140,5
CME 85

Miller Drilling 07 5 87-95 89.5 139.6
CME 750

Miller Drilling 353 4 84-89 87.0 139.2
CMB 550

(i)Energy Transfer Ratio (ETR) - the percent of measured SPT hammer
theoretical SPT hammer energy (350 foot-pounds)

energy versus the

Prepared By/Date::

Reviewed By/Date:.
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TABLE 5 -SUMMARY OF LABORATORY TESTING RESULTS

STP COL UNITS 3 & 4

MACTEC ENGINEERING AND CONSULTING, INC.

PROJECT NO 6234-084660

SAMPLE INFORMATION 

PHYSICAL PROPERTIES

Gr.in Size (PlSslns %1 Natuae Mo%) sue Contern (a) ate. Atterbetg Limits Dry Density (pcf) at •. Void Ratio TrialaIl Tests CS .. o.iUdatiOI

E E --to 0

to S-I48.1 496 CSt FVtay 0.010 21.2 7 30 6 I en- -

In 

o:

j32 34 0 C B ay 0 s 16M9 61 2 3B .75 ETý 87.41 IIBI 5565 1 0.97 U 42, 0.

U4-A U8-2 50.0 52o CT FA ClFo t 0. .3 74 2..8 .3 271 287 286. 20 EU 24 36 2.8 0 3 97.2 975 82 1 2 .. 1- 0782 .81 CU 21 13 2. 0

53-34 UD-3 60.0 62.0 CIL Lea., ay 550 I. 51A4. 48.31* 22.21 204' 2113 35 16 15 2.76 INA. 10131 *0016 129 0630110 063 008 5 5 . 1U . 2601

U0-4 SS-13 48.1 498. CHI FBIClay 5 7. 2,0 12 X7382 24 46 7

1 71.1

UM 5- WO 12.0 GIL Lean Oay 0.3 0.2 59A 4A 9s 20 15 2.2 ý. 25.51 s I 11 113 ~ -s 1M t-F!2OI 8.107 ,l .7 C . 18.3 1.0 14.0 6.-17 171.B 2

U4.1 SS14 :58.15. CL 23ayan 0 287 1 211.s 531 8 76.2 957 103 68'. ~ ~ 72017 o 1

U4 IA UD4 2-0 220Z CH FBtgay 0O 0.3 F372 626 99.7 24.4 3.9 35.7 J6 . 1 39 2. W4 a6.D 832 7732 1! 1.170 , 1+100 : 1.10 cu 26 .5 31 4

__I 

I
U4-1A 5•-5 2280 230.0 CH FtClay 00 0.5 17.8 81.7 95.5 41.1 41.1 68 39 2. 79 . 1 1.198 1.9 1&0 14.5 1.0 .64

U4-IA UD-6 2685 270.5 CH Fat Oay 0.5 9.5 28.7 613 90.0 43.0 1 430 74 24 00 2.75 1 8.3 763 112 .193 1.19 17.7 11.7 C.7 0..22 COWI I
U4-lA UD-T 277.0 279. CU Fat Ca1 0.0 3s 118.4 7.1 %s.8 328 33.8 32.8 81 27 54 2.89 900 89.4 89.7 118 .8885 0877 0.07 WU 1 10.2 0.6 10.2

U4-IA UD-7 277.0 279.2 CH Fat Clay 00 3.5 18.4 78.1 965 32.2 32.2 81 27 54 2.64 846 88.6 117 08B6 0.9 UU 8. 3.5 0.0

U4-3 5$-24 5.4 60.9 CL Lean-Oay will 0. 23-8 4.0 272 76t2 20- 23 14 8f

1.4-3M 05-I 620 &1.70 CL Loat Clay 1.1 11.5 42.2 403 87.4 2l.2 21.7 2l.9I 21.8 48 20 28 2.76 150.1 185.3 14.1 1 5. O 083 S3 06 .4 CS.7 28 .0 12
_0. 1'8 0,2 .w 0.5 .` u J M8 10 1.

04-34 - 88-2 85.0 87.0 GCL Leas, Clay O 8.0 68.0 88 n 23. 92.0 2. 27.9 W0 19 1I 2.73 95.5 95.5 122 Sz 0.758 0.7 8U 0.7 . .4 8,.0

U4- 515 630 64.5 CL Lean COay 0.0 10.2 50.5 39.3 8.0 21. 30 14.

8844 U[-3 110.5 1125 CH Fat Cay 0.0 7.6 18.0 13.8 92.4 36.7 30.7 84 22 62 2.76 9914 1.I 120 08.75 0.88 UU 1.7 0.9 8.0

*4-0A UD.4 265.01 268.0 CH Fat Clay 0.0 0.2 5.1 83.7 538 , 38 8 87 34 53 2.77 3.3 833 116 I 080 1.608 UU 8. 3.0 00

T37B UD- :8: t - FatCOay 0.0 ui' 05 3 99 2 1 55 25 30S2.9. 957 97A 124 0,73 0.797 0.77 CU 1. 20.8 1.0 13.0

T3-7 SS-7 23421Z49- 6 -

.... ....... - _.I 028 -
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TABLE 5 - SUMMARY OF LABORATORY TESTING RESULTS

STP COL UNITS 3 & 4

MACTEC ENGINEERING AND CONSULTING, INC.

PROJECT NO 6234-0B-4660

P8pc89r:ýg SR-1L~ eme~by OAK ~t-d-H-
PHYSICAL PROPERTIES

SAMPLE INFORMATION

Grin S1. (P-iNg %) N-.1-I1Mos urhContent (%)ate Atte-brg Limits Dry Den-ity (pcf)w e VWC7 Rini. Tr,11a. Tests Consoidation

IsI

1.. .... ... ..... Co !

T3- S a5-1 f 8 73.4 : 74 2

A E

E. E"i a 9

T347 5s-922A8 8827

T3-7 SS- 3.4 - 94. - 23, -
T3-7 SS-13 X4 39.9 32s L

T3-7 jSS-2 4 310.4 1.9. 2115

T3-7 SS 32 54.9 237 I 9

T3-7 S-15 599.2 23s-

T3-7 SS-12 63A 44.9 22

T37 SS-18 73. 74 242

T3-7 158A 79.9 Isa

IT7 s.-7 .A -9

T ? SS-24 183.4 IN9 ýý

n-7 S-2 i 1A 19.923.9

T3-7 99-27 -84 139.7 9 27.7

13-7 93-23 a%98.4 19.9. 234.2

§37 -S9-24 108.4 809.9 20.5

13-7 S-53-2 178.4 1739.9 21.4__-2- - - - - - -I

71 I - 2I.1
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TABLE 5 - SUMMARY OF LABORATORY TESTING RESULTS

- STP COL UNITS 3 & 4

MACTEC ENGINEERING AND CONSULTING. INC.

PROJECT NO 6234-08-4660

Prop~e4 e~e~a~to t~A i;IZCi

PHYSICAL PROPERTIES
SAMPLE INFORMATION

Gorai SIzo (Passing %) Natural Mostur•e Content I%) Mt n, Atorberg LImits Dry Density (pcf) at eo Void Ratio Triaxial Tests Consofldation

SI I
Ei * A 0 0

iT27 1S3319.41 133J- - Tr --
7 SM218.4 2333+.9 20.1 +1I- -

T3-7 SS-35 2384 23939 230.2

__ 4 010 o~yI --

n3-7 SS3,3 2,t84 M 2 9 j30.2 i

T3-7 

3

70. 6.1! 3.5 57.5 930 3.5 32.3 20 .60 20 40 24 7.1 88.090 .92.0 1M8 3 10.2 17.3 3.0 1030 303 009 C.008

D3-2A UD-2 1w.0 CL 0 15.4 41.6 43Z "A 24.3 23.1 246 24.1 44 18 26 2.69 100.0: 967 s,7 36 .22 0.090 0.38 0.9 0.70 cu ,1 794 13 3

Nt (1) UU = Un- 01idte. -ý Un ined. CU coosldate - Undlnd-

TOSHIBA CORPORATION 26/763
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MACTEC Engineering and Consulting, Inc.
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Project No. 6234-08-4660 Revision 2

July 15, 2008
Revised December 23, 2008

ATTACHMENT A
SURVEY REPORT
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SURVCON INC.
PROFESSIONAL SURVEYORS

SURVCON
5757 Woodway, Suite 101 West, Houston; Texas 77057-1599
T 713.780.4123 F 713.267.3295 www.survcon.com

SURVEY REPORT FOR AS-BUILT GEOSPATIAL LOCATIONS OF
GEOTECHNICAL BORINGS AT THE SOUTH TEXAS PROJECT NUCLEAR

GENERATING STATION, MATAGORDA COUNTY, TEXAS
MAY 2008 TO JUNE 2008

Introduction
SURVCON INC. performed a stake-out and as-built survey for the geospatial locations
of 30 planned geotechnical borings specified by MACTEC Engineering and Consulting
Inc. and 17 offset geotechnical borings at the South Texas Project Nuclear Power
Generating Plant (STP) in Matagorda County, Texas, Over a period between: May 2008
to June 2008, SURVCON INC. established horizontal coordinates and vertical elevations
for the center point of each position. The methodologies and horizontal and vertical
datums adhered to are as follows.

Horizontal and Vertical Control
Horizontal and vertical control for the as-built geospatial locations of the borings and
CPT's are referenced to the (previously established by others) STP site coordinate
system. Positional data for three independent STP site horizontal monuments and the
three independent STP site vertical monuments were released to SURVCON INC. from
Mike Svetlik of STP Maintenance Engineering Department. The STP site coordinate
system is: based on the North American Datum of 1927 (NAD27) for horizontal
coordinates and the National Geodetic Vertical Datum of 1929 (NGVD29) for vertical
elevations. All six monuments were located in the field. A differential level loop
between all monuments and GPS rapid static observations between the, horizontal
monuments were performed in order to establish the internal accuracy of-the STP site
coordinate system. Once it was determined that the STP site coordinate system was
within the specifications outlined by MACTEC, in MA CTEC's South Texas COL Project
Units 3 & 4 Geotechnical and Engineering Work Plan, Rev 1, Attachnent. 1, the
monuments were used to perform a site calibration with the GPS equipment. The site
calibration enabled data to be collected relative to the STP site coordinate system. The
control, coordinates for the horizontal and vertical STP coordinate system are as follows:

Horizontal Control:,

Description Northing Easting Elevation
NAD27 US Feet NAD27 US Feet NGVD29 US Feet

HN 364,000.23 2,944,7.59.94 27.25
HL 364,000.23 2,945,360.08 26.75
HE-1 361,564.92 2,941,664.84 " 31.88

DCN: FLR-313, Rev 1
1
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Vertical Control

Description. Northing Easting Elevation
NAD27 NAD27 NGVD29
US Feet US Feet US Feet

HF-VERT 361,564.92 2,943,999.89 28.04
VP-VERT 363,899.79 2,942,899.50 38.78
VE-1 VERT 361,574.65 2,941,665.86 32.09

Methodology
Accuracy standards specified in MACTEC's South Texas COL Project Units 3 & 4
Geotechnical and Engineering Work Plan, Rev ], Attachment 1, were achieved by
collecting spatial data using Real Time Kinematic-Global Positioning Satellite (RTK-
GPS) techniques. The Leica GPS System 1200 was used to collect all field data and
observations, and Leica Geomatics Office Version 2.0 was used to process all GPS data.
As stated in. requirement 2.2 of aforementioned publication, all data collected for the
spatial locations of geoteclmical borings and CPT's were done so in a manner to achieve
accuracy in the horizontal component to met or exceeded a third order accuracy of
1:5,000 and all data collected for the spatial locations of geoteclmical borings and CPT's
in the vertical. component met or exceeded an accuracy of 0.1 feet.

Two observations were made on each geotechnical spatial location using RTK-GPS
methods. The RTK-GPS observations were made at different time. periods and different
days to ensure independent satellite geometry for each respective boring and CPT. The
independent observations were then processed through Leica Geomatics Office and a
least squares adjustment and error analysis were performed in order to check the accuracy
of the collected geospatial locations of the geotechnical borings.and CPT's,

The processed averaged coordinate values for the geotechnical borings and their
coordinate differences between planned and as-built locations are as follows:

2
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AS-BULT AS-BUILT AS-BUILT
BORING NORTHING EASTING ELEV. PLANNED PLANNED PLANNED

NO. NAD27 NAD27 NGVD 29 BORING NORTHING EASTING DELTA X DELTA Y

D3-1 362910.88 2943288.67 27.10 D3-1 362911M58 2943292.00 0.70 3.33
D3-IA 362911.19 2943301.76 28.57 NA
03-2 362829.44 2943311.39 28.74 D3-2 362829,58 2943312.00 0.14 0,61
04-1 362912.28 2942384.58 30.81 D4-1 362911.58 2942392.00 -0.70 7.42
04-1A 362912.08 2942374.37 30.97 NA

04-2 362828.30 2942419.97 30.57 D4-2 362829.58 2942411.47 1.28 -8.50
D4-3 362913.46 2942551.60 31.31 D4-3 362911.58 2942552.00 -1.88 0.40
T3-1 363300.56 2943207.69 29;17 T3-1 363302.03 2943213.25 1.4.7 5.56
T3-2 363199.62 2943180.22 30.56 T3-2 363202.03 29431.80.33 2.41 0.11

T3-3 363201.75 2943241,78 29.21 T3-3 363202.03 2943242.00 0.28 0:22
T3-4 363.102.33 2943241.93 29.04 T3-4 363102.03 2943242,00 -0.30 0.08
T3-5 363002.20 2943235.13 29.07 T3-5 363002,03 2943242.00 -0.17 6.87
T3-5A 363012.09 2943233.51 29.05 NA
T3-5B 363002.49 2943224.87 29.46 NA

T3-6 362901,81 2943243.19 28.97 T3-6 362902.03 2943242.00 0:22 -1.19
T3-7 362803.70 2943243.08 28.80 T3-7 362802.03 2943242.00 -1.67 -1.08
T4-1 363302.37 2942313.19 32.03 T4-1 363302.03 2942313.25 -0.34 0.06

T4-2 363201.32 2942281.56 31.58 T4w2 363202.03 2942280.33 0,71 -1.23
T4-3 363201.98 2942341.95 31.56 T4-3 363202.03 2942342;00. 0.06 0.05
T4_3A 363203.59 2942351.91 31.55 NA

T4-3B 363201.89 2942335.38 31.74 NA
T4-4 363102.57 2942333.93 31.38 T4-4 363102.03 2942342:00 -0.54 8.07
14-5 363001.52 2942349.69 31.28 T4-5 363002.03 2942342.00 0.51 -7.69
T4-6 362902.61 2942332.96 31,25 T4-6 , 362902.03 2942342.00 -0.58 9.04
T4-7 362801.49 2942350.24 31,12 T4-7 362802.03 2942342.00 0.54 -8.24

U3-1 362566.46 2943213.19 29.63 U3-1 362555.58 2943213,00 -10.88 -0.19
U3-2 362571.77 .2943506.16 29.34 U3-2 362555.58 2943507.00 -16,19 0.84
U3-2A 362570.96 2943514.18 29.65 NA
D3-3 362915.83 2943452.37 26.89 D3-3 362911.58 2943452.00 -4,25 -0.37
U3-3 362633.07 2943359.08 28.96 U3-3 362632.58 2943360.00 '0.49 0.92
U3-3A 362635.06 2943349.10 28.79 NA
U3 -4 362710.66 2943219,68 29.49 U3-4 362709.58 2943213.00 -1,08 -6.68
U3-5 362709.58 2943505.46 28.83 U3-5 362709.58 2943507.00 0,00 1.54
U3-6 362749.55 2943299.70 28.40 NA
U3-6A 362748.98 2943309.46 28.78 NA
U4-1 362564.16 2942312.84 30.04 U4-1 362555.58 2942313.00 -8.58 0.16
U4-1A 362572.17 2942309.34 30.42 NA

U4-2 362561.08 2942606.54 30.42 U4-2 362555.58 2942607.00 -5.50 0.46
U4-3, 362630,99 2942460.53 30.65 U4,3 362632.58 2942460,00 1,59 -0.53
U4-3A 362629.54 2942470.64 30.54 NA
U4-4 362702.74 2942313.38 31.09 U4-4 362709.58 2942313.00 6.84 -0.38

U4-5 362710.71 2942606.76 30.74 U4-5 362709.58 2942607.00 -1.13 0.24

U4-6 362749.99 2942389.05 29.93 NA
U4-6A 362749.40 2942373.75 30.64 NA
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RS-5130404

Conclusion
Many offset borings were, drilled in proximity to the planned boring locations to arrive at
a total of 44 geotechnical borings. The geospatial locations for all geotechnical borings
and on the STP site as defined by MACTEC Inc. were as-built located within accuracies
as defined by MACTEC's South Texas COL Project Units 3 & 4 Geotechnical and
Engineering Work Plan, Rev 1, Attachment 1 Matagorda County, Texas.

Compiled by Adam. Salazar III, RPLS
Project Surveyor -IOFr
SURVCON INC. /1
Houston, Texas 4
July 7, 2008 ADAM SALZRI
Job No. 60045104 . I *
Revised: July 15,.2008 141 ! .

f,

4
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MACTEC Engineering and Consulting, Inc.
STP COL Units 3 & 4 Revised Data Report
Project No. 6234-08-4660 Revision 2

July 15, 2008
Revised December 23, 2008

ATTACHMENT B
BORING LOGS

SPT ENERGY REPORTS

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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SCTP ~IL 5CTP RORINc LO~SGPJ WLA ODT 7L'.iflR

Project Name : Job Number P eaCTEC SOIL LOG - Boring No. D3-1
STP COL Units 3 & 4: 6234-08-4660 _-______ ",.,or, n _

Type and Diameter of Boring Boring Location Unit 3 Diesel Generator Pads Total Depth
Mud Rotary / 4 Inches N 362910.88 E 2943288.67 180 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
LEWIS ENV / Mobile B-61 27.1 feet NIA N/A

Sampling Method Driving Hammer WL/Drop No. of Samples Date Started
Split Spoon 139.8 / 30 inches 26 6/18/08

0

1

2

3

4

ca

.5

GC

Ca

Ss
I

-3-
3
4- 18

C

0 0)
NCO

Cs

E

0 ~
<CI

Borehole Inclination
0

Reviewed by / Date - so

Reviewed by / Date Irflvto

Logged by
A. Mwembeshi

:1

Date Completed
6/20/08

lil a,

Lithology Remarks
*1 -.... ~

SP-
SM

FILL: light gray (7.SYR 7/1); gravel; silt; SAND
(SP-SM); dry; loose; fine sand; some gravel little
silt; trace clay; organics

FILL: dark greenish gray (GLEY 1 4/10Y); gravel;
silt; SAND (SP-SM); dry; loose; fine sand; some
gravel; little silt; trace clay; organics

~A~1~3
/N2I~I8

7
MSSI 2Ill

I±U1
SM

8-

9

10

11 
]

12i

13

14

15;

167

17:
187

19

20:

211

23-

24-

25-

26-

27-

28-

29-

30-

317

32-

33-

34-
35-

36-

37-

38-

39-

40

BEAUMONT: strong brown (7.5YR 5/6); silt; SAND
(SM); moist very loose; mostly fine sand; some silt

BEAUMONT: strong brown (7.SYR 5/6); silt; SAND
(SM); moist loose; mostly fine sand; some silt;

\trace clay Iss 1 3 1 184 3 18
SS-4A: 8.5' to 9.2'
SS-4B: 9.2' to 10.0'

BEAUMONT: yellowish red (5/YR 5/8); CLAY (CH);
-\moist: firm: trace silt /-

SS 1 225 3 18

f

BEAUMONT: strong brown (7.5YR 5/8); silt; SAND
(SM); wet; loose; mostly fine sand; some silt; trace
gravel
BEAUMONT: strong brown (7.5YR 5/6); silt; SAND
(SM); wet; very loose; mostly fine sand; some silt

SSI 1 114
6 2 18

SSI 3 112

$SA 1 10 12
8 1112 18

S~l 4 j12

BEAUMONT: reddish yellow (7.5YR 6/6); silt;
SAND (SM); moist, firm; mostly fine sand; some silt

BEAUMONT: yellowish brown (10YR 5/6); silt;
SAND (SM); moist; very firm; mostly fine to
medium sand; some silt

BEAUMONT: brownish yellow (IOYR 6/6); silt;
SAND (SM); wet; firm; mostly medium sand; some
silt

BEAUMONT: reddish yellow (7.5YR 6/6); silt;
SAND (SM); moist; very firm; mostly medium sand;
some sit

BEAUMONT: light yellowish brown (1OYR 6/4); silt;,
SAND (SM); moist; firm; mostly fine to medium

SS T1 6 11

SS 910 1811-t., 1 .1 11

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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Pa e I of 5

DCN: PRL-3 R, ý) T



RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name : Job Number

"' MACTEC SOIL LOG - Boring No. D3-1
STP COL Units 3 & 4: 6234-08-4660

4)

0.
0)

a,
0.
E
4)
C,,

6z

CL

E
to

C,,
11'-

a)

-0 E)

E

2'
C

Uthology Renarks
40-

41

42

43

44- SS T1 12
S" 12 18

46-

47-

48-
49- SS 4 13

4 --
50 13 7 18

51-

52

53

54-

55-

56-

57-
58-

59 - : SS 7

6D- 14 1 18

61-

62-
63

64

65

66
671

68-

69- sX SS1 18770 15 7 18

71

72

73

74-

75

76-

77-

78-79-9\/ SS 183 _n 1. 18
16 11 1

-f

SM sand; some silt

BEAUMONT: brown (7.5YR 5/4); silt; SAND (SM);
moist; very firm; mostly fine sand; some silt; trace
mica

_____ +
CH BEAUMONT: greenish-gray (GLEY 1 6/5GY);

CLAY (CH); moist; stiff; trace gravel

BEAUMONT: reddish brown (SYR 5/4); CLAY
(CH); moist; very stiff; visually homogeneous

Ddller indicated significant
loss of return water.
Thickness could not be
determined.
Possible gravelly layer
between 45 and 48 feet

SS-16A: 78.5' to 79.3'

SM BEAUMONT: strong brown (7.5YR 5/8); silt; SAND
(SM); wet; firm; mostly fine to medium sand; some
silt; trace mica

CM BEAUMONT: brown (7.5YR 513); gravel; CLAY
SM YCH);moist; hard; some gravel; littlesl;taean I

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGSGPJ WIAGOT 713105

Project Name : Job Number

MACTECSOILLOG-B No. D3-1
STP COL Units 3 & 4: 6234-08_4660

0.
a) E)

0z

E

Caa,

0*~
a) CO

>a)

C
0

V
a)

C,,
C
C,

C,

81-

82-

83-

84-

85-

86-

87-
88-

89-

C

.5

-J

a-

Lithology Remarks

SM BEAUMONT: brown (7.5YR 4/3); silt; SAND (SM);
moist; dense; fine sand; some silt; trace mica

SS-16B: 79.3' to 80.0'

S S 7 1917 1n 18
CH

9g

91

92

931

94-

95-

96-

W7

6 ~ 22
1100 18 3 18

101

102

103-

104-

105-

106

107

108-

109 SS 7 19

111-

112-

113
114

115

116
117

118 1 1 1

BEAUMONT: brown (7.5YR 5/4); CLAY (CH);
moist; very stiff; trace silt; visually homogeneous

BEAUMONT: greenish gray (GLEY I 5/10Y); CLAY
(CH); moist; stiff; trace gravel

BEAUMONT: light greenish gray (GLEY 1 7/10GY);
CLAY (CH); moist; very stiff; trace silt; trace gravel

BEAUMONT: light greenish gray (GLEY 1 8/10GY)
and red (2.5YR 5/6); CLAY (CH); moist;very stiff

119"
120

SS~ I 1 H

TOSH[BA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5 1 30404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3108

Project Name: Job Number -
OMACTEC SOIL LOG - Boring No. D3-1

STP COL Units 3 & 4: 6234-08-4660

.0)

a)
E

6z

E
W)

to

VC a)

a
C,
a)

Cl)
C
0)

M,

E

-2 . g' >qC

U
Uthology Remarks

121i

122-

123-

124-
125-

126

127-

128-

129g- X S 16
130- / 21 15 18

131

132-

133

134

1351

136-

137-

138-

139 - 14 9
140 22j1518

141Y

142-

143

144-

145

146

147-

148-
149 S 2 19

11 -X
150- 23 13 18 . .

151-

152

153

154-

155-

156-

157-

158

159 SS 6 11
24 i~183T

-4

CH

BEAUMONT: yellowish red (5YR 416); CLAY (CH);
moist; very stiff; visually homogeneous

SP-
SC

BEAUMONT: light greenish gray (GLEY 1 8/1OGY);
clay; SAND (SP-SC); dry; very firm; mostly fine
sand; few clay

CH BEAUMONT: greenish gray (GLEY 1 5/10Y); sand;
CLAY (CH); moist; very stiff; some fine sand.

SS-21A: 128.5' to 129.4'
SS-218: 129.4' to 130.0'

SS-23A: 148.5' to 148.8'
SS-23B: 148.8' to 150.0'

SC
CH

-\BEAUMONT: light greenish gray (GLEY 1 7/10Y);
clay; SAND (SC); moist;, very firm; mostly fine
sand; some clay; little silt [
BEAUMONT: red (2.5YR 5/6); CLAY (CH); moist;
very stiff; trace silt

BEAUMONT: light greenish gray (GLEY 1 7/5GY)
and yellowish brown (IOYR 5/6); CLAY (CH);

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
SrP SOIL SWP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name : Job Number

SMACTEC SOIL LOG - Boring No. D3-1
STP COL Units 3 & 4: 6234-08-46604

E
cc
(0

d

aa

o,

a,

5' 0
VC U' )

Uthology Remarks
160•=

161"

162.

163-

164-

165
1664

167-

168-

169XSS 120 18• 20 18

170- 25 21 18

171

172

173-

174

175

176-

177-

178-

179 1 ss-
•. i26. 7 18

CH moist; hard; trace gravel

SM
CH
SM

OH
BEAUMONT: yellowish brown (5YR 5/6); silt;

-\SAND (SM); moist; dense; some silt; trace clay r SS-25A: 168.5 to 169.5'
SS-25B: 169.5' to 170.0'BEAUMONT: red (2.5YR 4/6); CLAY (CH); moist;

hard; blocky

BEAUMONT: red (2.5YR 4/6); CLAY (OH); moist;
very stiff; blocky

-I. - - --

181.

182

183,

184
185'

186-

187"

188

189

190.
191'

192

193

194

195'

196

197'

198

199'

Boring terminated at 180 ft

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
S'TP SOIL STP BORING LOGS.GPJ WLA:GDT 1214/08

Project Name: Job Number

OMACTEC SOIL LOG -Boring No. D3-IA
STP COL Units 3 & 4: b23408-4660

4)
4)

4)

4)
0.
E
4)

to

C;
4)

C,

4)
E.

4)

6S

4) >4

or

4)

4)
NA .-2

4)
C)
0

Lithology Remarks

41.

42J
43i

44-

45-

46-

47-

4 - I 6 - CH BEAUMONT: neddish brown (2.5YR 5/4) and light49 U 29.493.060/40 greenish gray (GLEY 1 7/1); CLAY (CH)' moist;

50 I . . gravelly concretions; trace black organic flecs

Pocket Penetometer (TSF):
3.5i 3.5, 2.75

Ki)

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL SIP BORING LOGSGPJ WLA.GDT 1204W0l

Project Name ' Job Number

S -ACTEC SOIL LOG Boring No. D3-1A
STP COL Units 3 & 4: 6234-08-4660

t)

,E

6z

E

a)
*0

V
a) (0

c .2
>a
M r

a)

C.
C-,

.a)
a)

.5C

E

0)
.0
0-

a)Q-.

10=0) Lithology Remarks
xI I ý-4- - -. - 4..4 -I.- I ..... .............. - 4 .-

81-

82-

83-

84-

85-

86-

87-

88-

89-

90-

9i-

92-

93-

94-

95-

96-

97-

99- U D2
CL

T24 1
BEAUMONT: brown (7.5YR 5/2); CLAY With sand
(CL); moist; gray mottling; black organic spots

Pocket Penetometer (TSF):
2.5, 2.75, 2.7584.6144/26

jnn - I I - - .. . - 1 .1 1 . . 1. . . . .. .. - I ý - . 1. - - I .

101 -

102-

103-

104-

105-

106-

107-

108-

109-

110-

111-

112-

113"

114.

115.

116.
117-

118.

119.

Boring terminated at 100.0 ft

Page 3 of 3
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RS-5130404
•t11 TP RnrsINir I AI'"= IP.PJ WIA (•rTr 7flitflR

Project Name : Job NumberSTPrc N e Jobts N &4-6 .0. *M ACTEC SOIL LOG - Boring No. D3-2
STP COL Units 3 & 4: 6234-08-4660 _________ ________ _______

Type and Diameter of Boring Boring Location Unit 3 Diesel Generator Pads Total Depth
Mud Rotary /4 Inches N 362829.44 E 2943311.39 183.5 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
LEWIS ENV / Mobile B-61 28.74 feet N/A N/A

Sampling Method Driving Hammer Wt./Drop No. of Samples Date Started
Split Spoon 139.8 / 30 Inches 27 6/20/08

0)
0)

0.
0)

0
E
M

6
(0
~0

0.

>0

01
C
0 U,

C

CD

La

ED

10

Reviewed by / Date

Reviewed by / Date
4W.A. -1 is lea
YLI- IRIPS

Borehole Inclination
0

Logged by
A. Mwembeshl

Date Completed
6/24/08

Lithology Remarks
i

1-

2-
3-

× I 7. 18.18
SM FILL: dusky red (IOR 3/4); silt; SAND (SM); dry;

firm; fine to medium sand; some silt; little clay; few
gravel; roots4

4")X SS 2 CH FILL: very dark gray (7.5YR 3/1); CLAY (CH);
2 3 18 moist; firm; trace sand; trace gravel; few fine roots

6- s S 1 4 SM FILL: strong brown (7.5YR 5/6); silt; gravel; SAND
27- 3 2 18 (SM); wet; very loose; some silt; little gravel

8-
9" XSS 18 *'• . SM BEAUMONT: strong brown (7.5YR 5/6); silt; SAND

10_ X 1-8 ;- (SM); wet; loose; fine sand; some silt

11 - m s 18- CH BEAUMONT: red (2.5YR 4/6); CLAY (CH); moist;

12 18 stiff;, trace gravel

13
14- SS 4 13.5 BEAUMONT: red (2.5YR 4/6); CLAY (CH); moist;

4 18 stiff

16-

17

18
19- 14 2 - SM BEAUMONT: reddish yellow (5YR 6/8); silt; SAND

20- 5 18 (SM); wet; loose; fine sand; some silt

21-

22-

23-

24 SS 11 BEAUMONT: reddish yellow (SYR 6/6); silt; SAND
25 - 8 1"-8 (SM); wet; firm; medium sand; some silt

26-

27-

28 - 1
29- S 7 - -BEAUMONT: yellowish brown (IOYR 5/8); silt;

3-. SAND (SM); moist; firm; fine to medium sand;
30 some silt; trace mica .

31..........

32

33
34 SS 6 10 BEAUMONT: reddish yellow (SYR 6/6); silt; SAND

- 1 18 11 . (SM); wet; very firm; fine sand; little silt

36-

37-

Driller notes possible change
in material at 8 ft

39-
V Ss

11
I14

22
39

18
18

SP-
SM

BEAUMONT: reddish yellow (SYR 6/6); silt; SAND
(SP-SM); wet; very dense; fine sand; few silt

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5 130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/R/53

P~roject Name : Job NumberSTProjecOUnts Name : Jb N r 95 4 MACTEC SOIL LOG - Boring No. D3-2
STP COL Units 3 & 4: 6234-08-4660

0

a
Cf)

6z

E
Cl)

I
CD

E

a•L I ,,

41

4; -WV +-±-

43.

44.

45.

46"

47

48"

49.

50.

51"

52
53.

54-

55.

56"

M SS
\ 12 11K 10

18
-1-54-

SSS 'IL 10313 10
13 r 18

SS 18
-14 18.

.2

SM BEAUMONT: yellowish brown (10YR 6/6); silt;
SAND (SM); wet; very firm; fine sand; some silt;
trace mica

BEAUMONT: light yellowish brown (1 OYR 6/4); silt;
SAND (SM); moist; firm; fine sand; some silt; trace
mica

SP-

1
nU•s

SM

Lithology

A..
CH BEAUMONT: yellowish red (5YR 4/6); CLAY (CH);

moist; very stiff; little shells

BEAUMONT: yellowish red (5YR 4/6) with light
greenish gray (GLEY 1 7/1OGY); CLAY (CH);
moist; stiff; trace gravel

SS-13A: 47.0' to 47.7'
SS-13B: 47.7' to 48.5'

Remarks

58-

59-

60-

61

62-
63-

64-

66-

-4Ut

68

69

70

71

72
73
74

75

76

77

7879

80

I- SI~ 1 112 SM

-S ii

1- 16 1

BEAUMONT: brown (7.5YR 5/4); silt; SAND (SM);
wet;firm; fine sand; some silt; trace mica

BEAUMONT: yellowish brown (1OYR 5/8); silt;
SAND (SM); moist; firm; fine to medium sand;
some siltI.

.- ?.

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5 1 30404
STP SOIL STP BORING LOGS.GPJ WLAGDT 7/3/08

Project Name: Job Number IRMACTEC SOIL LOG - Boring No. D3-2
STP COL Units 3 & 4: 6234-08-4660

80-

81-

82-

83-

84-

85'
86-

E
t~o

6
z

C-Ew
to

W)

Ii!C-)
U)
N

E

U)

- -1-1- - -1--

L).
Uthobgy Remarks

-- I-

SM

of SS - 5 19 CH BEAUMONT: brown (7.5YR 5/3); CLAY (CH);
88 17 10 18 moist; very stiff; visually homogeneous

89

90-

91-

92-

93-

94-
95-

96-

7 X SS 7 20 SC BEAUMONT: light greenish gray (GLEY 1 7/5GY);
98 18 10 clay; SAND (SC); moist; firm; fine sand; some clay

99.

100-

101-

102

103-

104-

105-

106-

107- - - 22 CH BEAUMONT: gray (5YR 5/1); CLAY (CH); moist;

108. x 19 18 very soft; visually homogeneous

109

110-
111.

112.

113-

114-

115-

116
1 17 . . .. . . . . .. . • . . .. . .

118

119

120

SS
20 15

i - I.ML BEAUMONT: strong brown (7.5YR 5/8) and light
greenish gray (GLEY 1 7/5GY); SILT (ML); moist;
very stiff; trace fine sand; trace clay

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP RORIN~ LO~SA~PJ WLAcDT 7/tIER

Project Name : Job Number

Z(MACTEC SOIL LOG - Boring No. D3-2
STP COL Units 3 & 4: 6234-08-4660

6
z

) .= c• •: n 0a Lithology RemarksZ1 2<. _ _ _

121

122

123

124"

125'

126"

ML

' -t V SS 70 18 CH BEAUMONT: yellowish brown (5YR 5/6); CLAY
128- 21 1 T 18 (CH); moist; very stiff; trace sand

129

130

131

132-

133-

134-

135-

136
1.' 7 . ,^ '. . . _ .
137

138-

139-

140-

141

142.

143.

144.

145"

146"

S SI Vý1

148

.149
150

151.

152

153

154.

155

156,

ss
S23

29
171A

15
18

SM

iCH BEAUMONT: brown (7.5YR 5/4); CLAY (CH);
moist; hard; trace sand; trace gravel

BEAUMONT: reddish brown (2.5YR 5/4); CLAY
(CH); moist; very stiff; trace silt

SS-23A: 147.0' to 147.3'
SS-23B: 147.3ý to 148.5'

BEAUMONT: light greenish gray (GLEY 1 8/5GY)
and brownish yellow (1 0YR 6/8); silt; SAND (SM);
dry; very firm; fine sand; some silt; little clay

BEAUMONT: light reddish brown (5YR 6/3); silt;
SAND (SM); wet; dense; fine sand; some silt

158

159

Sss1 93 19
24 4A 18

- - -~- + - + - + - -

I I-I - I . .4.. . ..4 ._._._.

TOSHIBA. CORPORATION
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLAGDT 7r3"08

Project Name: Job Number

STP COL Units 3 & 4: 6234-08-4660
SOIL LOG - Boring No. D3-2

- ~ - T - T -

1 6 0 -

161

162

163

164

165

166
167-

168

169-
170-

171

172

173-

174-

175-

176
177

178

179
180
1814

0
z

E
W

C,,

J

E)

C
0
C

Cs
C
a;

a)
N

U)
CG

C;

S
-J
0)
C
.0
0

Ss ý 9 118.

SS
'A 26 15 18

f i ll.

__ ± 1

CH

BEAUMONT: reddish brown (5YR 5/4); CLAY
(CH); moist; very stiff; visually homogeneous

W
L-.

=1n
Q%

MH ,\BEAUMONT: yellowish red (SYR 5/6); clay; SILT
SM \(MH); dry; hard; some clay; llle sand ..

Lithology Remarks

SS-26A: 177.0' to 177.4'
SS-26B: 177.4' to 178.5'

174!L~ - 4
BEAUMONT: yellowish red (5YR 5/6); silt; SAND
(SM); moist; dense; fine sand; some silt

1X7

183-

184-

185-

186-
157-

188-

189-

190-

191-

192-

193-
194-

195-

196-
197-
198-
199-

ssX~271z
14
18

18
18

CH BEAUMONT: reddish brown (2.5YR 4/4); CLAY
(CH); moist; hard; silty sand lenses

~1 -......----. I
Boring terminated at 183.5 tt

1l(1 4

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
s'rP SOIL STP BORING LOGS.GPJ WLA.GDT 713/08

Project Name : Job Number

ProectNam: JMACTEC d~ SOIL LOG - Boring No. D3-3
STP COL Units 3 & 4: 6234-08_4660 M CTEC

Type and Diameter of Boring Boring Location Unit 3 Diesel Generator Pads Total Depth
Mud Rotary /4 Inches N 362915.83 E 2943452.37 180 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
AE Drilling / CME 750 ATV 26.89 feet N/A N/A

Sampling Method Driving Hammer Wt./Drop No. of Samples Date Started
Split Spoon 139.0 / 30 inches 26 6/23/08

0)

a
d)

EM
U)

d
z

I-c
0)

E

(0
C,

BE

PaC

>0
0

C

0) .2
C,,
C
.5
C:,

A

p 0)S aC.)
=0 22

Borehole Inclination
0

Logged by
,T. )Longley

Reviewed by / Date .4416 75L 108

Date Completed
6/23/08

Reviewed by / Date f i/Mt
C, I W,

Lithology Remarks

SS 2 161 3

2-

3-

4 V 2 16

67- ss 16

18

2Xs 2_I0 I

K 20 2

4 2 18

-_FILL: Disturbed soil; roots; wet
BEAUMONT: black (1OYR 2/1); CLAY (CH); moist;
firm

BEAUMONT: dark gray (1OYR 4/1) to reddish
brown (2.5YR 5/4); CLAY (CH); moist; soft;
carbonate concretions and shells

BEAUMONT: reddish brown (2.5YR 5/4) and
pinkish gray (5YR 6/2); CLAY (CH); moist; firm;
carbonate concretions

ML BEAUMONT: reddish brown (6YR 4/4); sand; SILT
(ML); wet; soft; some fine sand, trace clay

11

12-

13-
14-
• 1•¸

16

17

18

19

20

21

22

23

24

25

26

27

28

29

SS 16 CH BEAUMONT: reddish brown (SYR 5/4); CLAY
5 5 18 (OH); moist; stiff; few silt; very thin silt seams

SS 19 BEAUMONT: yellowish red (5YR 4/6); CLAY (CH);6 1"8 moist; stiff; gravelly carbonate concretions

SS 5 121 MH BEAUMONT: yellowish red (5YR 4/6); SILT (MH);57 18H'.wetO stiff; little clay; few fine sand7 18 CHBEAUMONT: reddish brown (SYR 5/4); CLAY

(CH); moist; stiff; high plasticity

$SS 72 11 SP BEAUMONT: strong brown (7.5YR 5/6); SAND
8 1 15 18 (SP); wet; very firm

Ss 10 BEAUMONT: brown (7.5YR 5/3); SAND (SP); wet;
9 1i14 18 very firm

BEAUMONT: light brown (7.5YR 6/4); SAND (SP);
SS 8 14 wet firm

0 -8 CL BEAUMONT: reddish brown (SYR 5/4); silt CLAY
(CL); moist; stiff; stratified with trace fine sand and
little silt seams

SS-7A: 18.5' to 19.5'
SS-7B: 19.5' to 20.0'

31.-

32-

33-

34 -

35

36-

37-

38-

39-
x Ss11 ' 1418 18

1601

SP BEAUMONT: light brown (7.5YR 6/4) and reddish
brown (SYR 5/4) seams; SAND (SP); wet; dense

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5 130404
STP SOIL S1' BORING LOGS.GPJ WLA.GDT 7M308

Project Name : Job Number

NMACTEC SOIL LOG - Boring No. D3-3
STP COL Units 3 & 4: 6234-08-4660

at-k
a)
a.
S
a)

0)

C;z

06
E4

*0

0
a)

r

0

a)

a)
MI

W!
rD

E

4.Ul

41

42

43

44

I
ij~j~i

(D

=0,

Lithology Remarks
-- I-
SP

x SSA12 10
14

14
18

BEAUMONT: brown (7.5YR 5/4) to strong brown
(7.5YR 516); SAND (SP); wet; very firm

46

47

48

49

51

52

53.

54.

55.

56-
57-

58,

59.

- SS 4 22C H BEAUMONT: gray (SY 6/1) mottled with strong513 7 Z2- brown (7.5YR 5/8); CLAY (CH); moist stiff; sandy13 7 18carbonate concretions

- SS 2 21 MLM.L- M BEAUMONT: brown (7.5YR 5/4) and gray (1OR
14 5 18 CH 6/1); sand; SILT (ML); wet; firm; little clay; few sand

BEAUMONT: strong brown (7.5YR 4/6) marbled
with gray (7.5YR 6/1); CLAY (CH); moist; firm

SS-14A: 58.5' to 59.0'
SS-14B: 59.0' to 60.0'

61"

62"

63"

64"

65"

66-

67-

68

69-
SSX~15 lz12

1o 18

71-
72-

73-

74
75-
-76 -

77-

78-

SP BEAUMONT: strong brown (7.5YR 4/6) to yellowish
brown (1 0YR 5/4); SAND. (SP); wet-, dense; trace
silt

BEAUMONT: light brown (7.5YR 6/3); SAND (SP);
wet; very firm; interbedded clay layers increase
with depth

79. SS
16

8 22
12Ir 18 10M. CH BEAUMONT: reddish brown (5YR 4/8); CLAY

(MHi- mni.,t vr.rv stiff

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5 13 0404
STP SOIL SrP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name: Job Number
PMACTEC SOIL LOG - Boring No. D3-3

STP COL Units 3 & 4: 6234-08-4660

06

.Oj

.5.
E

6z

I-
0)

to.

WE
II)
C
0

0
0)

.9 eJ

0

a)

L)
=W0
0, A Uthology Remarks

tU"

81"

82-

83-

84

85

86-

87-

88-

89- SS 4 24

90 17 9 18

91"

92-

93

94"

95-

96-

97-
98-
99- SS 22

100- 18 4 18

101-

102-

103-

104-

105-
106-
107-
108 - W
109 SS 12

13
19 17 18

CH

BEAUMONT: brown (7.5YR 5/3) mottled with
strong brown (7.5YR 5/8); CLAY (CH); moist; stiff

BEAUMONT: brown (7.5YR 4/2); CLAY (CH);
moist; stiff; high plasticity

SW BEAUMONT: light reddish gray (2.5YR 711); SAND
(SW); wet; very firm; trace silt; trace clay; trace
rounded gravel

111-

112-

113-

114-

115-
116-
117-

118-

119- 20)220 9 1810
1.1 18

CH BEAUMONT: yellowish red (5YR 4/6) and light
greenish gray (GLEY 1 8/1); CLAY (CH); moist;

I/--V

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

48/763
Page 3 of 5DCN: _A1-3•,llO



7'TP SOIL S'P BORING LOGS-GPJ WLA.GDOT 7J3/05
RS-5130404

IPrjc °Name Job NumberI
:MAUoEC SOIL LOG - Boring No. D3-3

STP COL Units 3 & 4: 6234-08-4660

(U

1201

121-

1221

123

124i

125-

126-

127•

1281

1291

1301

131

1321

1335

134-

1357

1361

137

138

139

1401

141

142-

143-

144-

145-

146-

147-

148-

149
150-

151-

152-

153-

154-

155-
.1568

157-

158-

159-

160-

dz

Ed(a
U-E

M iiU
a,

a,
4,

C,

0' 0)
< % Uthology Remarks

CH

x SSI 816

very stiff; high plasticity; black spots

BEAUMONT: reddish brown (5YR 5/4); CLAY
(CH); moist; very stilf trace sandy carbonate
concretions

BEAUMONT: white (2.5Y 8/1) and light gray (2.5Y
7/1) with yellowish brown (10YR 5/4); CLAY (CH);

.dry to moist; hard; high content of calcareous
nodules

ssý 4/5050/22 . 4
104

Driller notes "gravelly"
material from 134.5 ft
through 138.5 ft
Drill rig bouncing while
drilling through material

Driller notes "in and out" of
"gravelly" material to 148.5 ft

Driller notes easier drilling
below 150 ft

SM BEAUMONT: light reddish brown (5YR 6/4); silt;
SAND (SM); wet; very dense; fine poorly graded
sand; little silt; trace clay

SS 2 2 CH BEAUMONT: light brownish gray (2.5Y 6/2) to light
yellowish brown (2.5Y 6/4); CLAY (CH); moist; very

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name : Job Number

o MACTEC SOIL LOG - Boring No. D3-3
STP COL Units 3 & 4: 6234-08-4660

6
z

-J , n " Lithology RemarksAn( ,

161'

162ý

163

164

165

166

167

168

169

170'

171'

172-

173-

174

175-

176

177

178,

179

180

181

182.

183-

184ý
185.

186

187

188

189

190

191

192

193

194

195
'196

197

198

199

1 
1

ý S 245.0 - L5015 11211

S I lU 1 1813 -26 gn 18
- - t-~ t - - - -

ML
BEAUMONT: strong brown (7.5YR 5/6); CLAY

\(CH); moist; hard; little silt
BEAUMONT: strong brown (7.5YR 5/6); sand; SILT
(ML); moist; hard; trace fine sand

SS-25A: 168.5' to 169.1'
SS-25B: 169.1' to 169.4'

CH BEAUMONT: brown (7.5YR 5/4); CLAY (CH);
moist; hard; trace calcareous concretions

CH j stiff; trace slit

-1 - I.
Boring terminated at, 180.0 ft

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name: Job Number MAIfl CTEC SOIL LOG - Boring No. D4-1
STP COL Units 3 & 4: 6234-08-4660 g1MAC
Type and Diameter of Boring Boring Location Unit 4 Diesel Generator Pads Total Depth

Mud Rotary / 4 Inches N 362912.28 E 2942384.58 183.5 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
LEWIS ENV / Mobile B-61 30.81 feet N/A N/A

Sampling Method Driving Hammer Wt/Drop No. of Samples Date Started
Split Spoon 139.8 / 30 inches 29 6/16/08

41.

L-V

U,

Borehole Inclination
0

Logged by
A..Mwembeshl

Date Completed
6/17/08

~.z I
Reviewed by / Date.

Reviewed by I Date

Lithology

-W,,- "7131o8
I/ I,- I/A las( I I

Remarks

SM FILL: very pale brown (10YR 813); silt; SAND (SM);
dry; loose; some silt; few gravel; trace clay; fine to
medium sand

CH FILL: very dark gray (2.5Y 3/1); gravel; CLAY (CH);
moist; firm; little gravel

CH BEAUMONT: red (2.5YR 3/1); CLAY (CH); moist;
firm; trace gravel; trace organics

BEAUMONT: red (2.5YR 4/6); CLAY (CH); moist;
stiff

BEAUMONT: red (2.5YR 5/6); CLAY (CH); moist;
stiff; trace slit

BEAUMONT: yellowish red (5YR 5/6); gravel;
CLAY (CH); dry; stiff; little gravel

BEAUMONT: yellowish red (5YR 5/6); silt; CLAY
(CH); moist; firm; trace silt SS-7A: 17.5 to 18.3'

SS-7B: 18.3' to 19.0'SM BEAUMONT: strong brown (7.5YR 516); silt; SAND
(SM); wet; loose; some silt; trace clay; fine sand

BEAUMONT: strong brown (7.5YR 5/6); silt; gravel;
SAND (SM); wet; firm; some silt; trace gravel

BEAUMONT: brown (7.5YR 5/4); silt; SAND (SM);
wet; firm; some silt; fine sand

BEAUMONT: brown (7.5YR 5/4); silt; SAND (SM);
moist; firm; some silt; fine to medium sand

BEAUMONT: strong brown (7.5YR 5/6); silt; SAND
(SM); wet; dense; some silt; fine to medium sand;
trace mica

TOSNHBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STF BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name : Job Number

T&MACTEC SOIL LOG - Boring No. D4-1
STP COL Units 3 & 4: 6234-08-4660

S) E2a
(n

d
z

E8

cc
(0

Vo

>4
O.r

0
C2

4)

CO
C

S
C

S

0)

41-

C - + - + -,~,-- + - * - + - + -

43-

44-

45.

46-

47

48

49.

50-

51-

S.
S12

1_1
15
20

11
18

4--i--I- -

ss
13

0'
7
6

18
18

534
54"

55-
56.

r1? A

SS 18.5
14 g 18

•SS 10 1
12 1-4

15 018

0 Co

-4-

BEAUMONT: strong brown (7.5YR 5/6); silt SAND
(SM); moist; dense; some silt; medium sand; trace
mica

Uthology Remarks

CH BEAUMONT: reddish brown (5YR 4/4); CLAY
(CH); moist; stift trace silt; silty sand lenses

BEAUMONT: greenish gray (GLEY 1 5/5G); sand;
CLAY (CH); moist; stiff; trace sand; trace gravel

BEAUMONT: strong brown (7.5YR 4/6) with
greenish gray (GLEY 2 6/5BG); sand; CLAY (CH);
moist very stiff; little sand; trace gravel

SM

I

.1

58-

59-

60.

61-

62-

63"

64-

65-

66-

67-
RR.

- + --.--

.16 12 SM

69-

75.,iii
760

71'-

7- 'YiF i

78 17 18

BEAUMONT: brown (7.5YR 5/4); silt; SAND (SM);
moist; very firm; some silt; medium sand

BEAUMONT: brown (7.5YR 5/4); silt; SAND (SM);
wet; dense; little silt; mostly medium sand

79, 1.:I Z. ..
QA)

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name : Job Number
Poe 0MACTEC SOIL LOG - Boring No. D4-1

STP COL Units 3 & 4: 6234-08-4660

0=

0. E

z

E
M

U)

M, > d
8

8
3:

0
N

C,)
C

0

S.

-e

81

82

83-

84-

85.

86-

I ... .

CM

0 I~0
=cj,

Uthology Remarks
-I. 1

SM

of-, SS 7 18 CH BEAUMONT: brown (7.5YR 4/4); CLAY (CH);
88- 18 13 18 moist; very stiff; trace gravel

89-

90-

91-

92

93

94

951

96s

97 -.98.) SS 7 SM "•BEAUMONT: brown (7.5YR 5/4); silt; SAN S)

19 10 18 CH \moist; firm; some silt; fine sand
99- BEAUMONT: greenish gray (GLEY 1 5/10Y); CLAY

(CH); moist; very stiff; trace gravel
100

101

102

103-

104-

105-

106-

107• SS 6 19 BEAUMONT: greenish gray (GLEY 1 5IGY); CLAY

108- 20 18 (CH); moist; very stiff; trace gravel; trace silt

109-

110-
i111

112-

113-

114-

115-

116
11 L I'. I.... I

SS-19A: 97' to 97.3'
SS-19B: 97.3' to 98.5'

118

119'

21
12
12 17

18
- 4 -- 4

Sw-SC BEAUMONT: light greenish gray (GLEY 1 8/5GY)
to reddish yellow (5YR 6/6); silt; gravel; clay; SAND
(SW-SC); moist; very firm; trace silt; trace gravel;
trace clay;, well-graded fine sand

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

53/763
Pa e 3 of 5DCN: •~-3[-f •-



RS-5130404
STP SOIL STP BORING LOGS.OPJ WLA.GDT 713/08

Project Name : Job Number
AMAGTEC SOIL LOG - Boring No. D4-1

STP COL Units 3 & 4 : 6234-08-4660 0 .CE

z
on cZ~

*s 5 Li thology Remarks
120 

...U) .. .1 <

121-

122-

123-

124-

125-

126-

SW-

SC

"1

,1

1l27 sS 13 13 CH BEAUMONT: red (2.5YR 4/6); CLAY (CM); moist;
128" 22 2 18 SM hard; trace silt

129" ~i ii ;• BEAUMONT: reddish brown (5YR 5/4); silt; SAND
129- : i (SM); wet; very dense; some silt

130-

131-

132-

133-

134-

136-

137S- 18 14 SC BEAUMONT: light greenish gray (GLEY 1 7/5GY);

138- 23 1 18 silt; clay; SAND (SC); moist; very firm; some clay;
139- little silt; fine sand

140-

141

142

143-

144-

145-

146-
"1At7 _______________________

SS-22A: 127' to 127.8'
SS-22B: 127.8' to 128.1'

148-

151

153-

154-

155-

157-

158-

160

SS 14 11
1724 24 18

T. .

° 25 9] 18 :

SM BEAUMONT: light bluish gray (GLEY 2 7ISPB); silt;
SAND (SM); wet; dense; some silt; trade mica; fine
to medium sand

No Recovery

BEAUMONT: pale olive (5Y 6/3); silt; clay; SAND
(SM); moist; very firm; some silt; trace clay, fine

SS26
-I 10.512
15 18

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLaGDT 7M3108

Project Name: Job Number 0Nr1 MACTEC SOIL LOG - Boring No. D4-1
STP COL Units 3 & 4: 6234-08-4660

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
s'r SOIL STP BORING LOGS.GPJ WLA-GDT 7/3/08

Project Name : Job Number

T0 MACTEC SOIL LOG - Boring No. D4-1A
STP COL Units 3 & 4: 6234-08-46.60
Type and Diameter of Boring Boring Location Unit 4 Diesel Generator Pads Total Depth

Mud Rotary / 4 Inches N 362912.08 E 2942374.37 ý 47.4 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
MACTEC / P. Pltts / CME 55 30.97 feet N/A N/A

Sampling Method Driving Hammer WtJDrop No. of Samples Date Started
Undisturbed NA / NA 2 6/25/08

'ID
C

SC-a.
E
Cs
(0

6

.-

C.

E

Borehole Inclination
0

>5
0 .

0 U)

E

Logged by
D, Athinson

Reviewed by / Date

Reviewed by / Date

.UC- "//3/69

Date Completed
6/25/08

0

03

'A-)//Ok V11
k/ . If

Lithology Remarks

1"

2

3.
4

5,

6

7

8

Boring D4-1A offset
approximately 10' west of
Boring D4-1

Drill to first sample at 9 ft

Pocket Penetometer (TSF):
1.5, 2.25, 2.0
Hand Held Vane Shear
(kg/cmA2): >1.0

10' UD
1I

27.-
24

CH BEAUMONT: yellowish red (5YR 5/6); CLAY (CH);
moist; trace silt

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

56/763
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name: Job Number

NMAGTEC SOIL LOG - Boring No. D4-IA
STP COL Units 3 & 4: 6234-08-4660

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

57/763
Pa~e 2 of 2
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RS-5130404
STP SOIL STP RORING LOGSGPJ WL4GDT 7/3/OR

Project Name: Job Number MAcTBC SOIL LOG - Boring No. D4-2
STP COL Units 3 & 4: 6234-08-4660
Type and Diameter of Boring Boring Location Unit 4 Diesel Generator Pads Total Depth

Mud Rotary / 4 Inches N 362828.3 E 2942419.97 180 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
LEWIS ENV/ Mobile B-61 30.57 feet N/A N/A

Sampling Method Driving Hammer Wt./Drop No. of Samples Date Started
Split Spoon 139.8 / 30 inches 31 6/4/08

Borehole Inclination
0

Logged by
A. Mw~mbeshl

Date Completed
6/13/08

Reviewed by / Date

Reviewed by/ Date

--141r- 'I / 4 10A
W\/- 111/*

U, -4 1

Uthology Renarks

FILL: white (2.5Y 8/1); gravel; SILT (ML); dry; firm;
some fine gravel; trace fine sand; grass roots

BEAUMONT: red (2.5YR 4/6); CLAY (CH); moist;
stiff; trace silt

BEAUMONT: red (2.5YR 516); CLAY (CH); moist;
stiff; trace silt

BEAUMONT: strong brown (7.5YR 4/6); CLAY
(CH); moist; stiff; trace fine sand

BEAUMONT: yellowish red (5YR 5/6); CLAY (CH);
moist; stiff; trace silt

li

1

21

2

z
2:

SM BEAUMONT: strong brown (7.5YR 5/8); silt; SAND
(SM); wet; loose; fine sand; some silt

BEAUMONT: strong brown (7.5YR 5/6); silt; SAND
(SM);, wet; loose; fine sand; some silt

BEAUMONT: strong brown (7.5YR 5/6); silt; SAND
(SM); wet; loose; fine sand; some slit

BEAUMONT: strong brown (7.5YR 5/6); silt;, SAND
(SM); wet; very firm; fine to medium sand; some silt

BEAUMONT: strong brown (7.5YR 5/6); silt; SAND
(SM); wet; very firm; fine sand; some silt

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

58/763
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RS-513 0404
STP SOIL STP B1ORING LOGS.GPJ WLA.GDT 7/3B08

Project Name : Job Number

SMACThC
STP COL Units 3 & 4: 6234-08-4660r

SOIL LOG - Boring No. D4-2 I
I

C

4-

E

dz

Se

4)

S
Co

CD

S

-J
0)

.0

44) ~- -+'1 ~- -fC -

41-

42-

43-

44-

45-

46-

47-
48-

Cz a.-.
I-c
= 0 Uthology

-- I r

SM

Remarks

CH

S T

BEAUMONT; red (2.5YR 4/6); CLAY (CH); moist;
very stiff; trace silt

BEAUMONT: greenish gray (GLEY 2 5/5BG);
CLAY (CH); moist; stiff; trace silt

BEAUMONT: greenish gray (GLEY I 6/10GY);
CLAY (CH); moist; very stiff; trace gravel; trace silt

51

521

54 SS 5 16.5
! 14 g 18-

56-
57-
58-

59.

61-

62-
63-

64-

SSS 5 15 SC BEAUMONT: brown (7.5YR 514); day; SAND (SC);
15 1T -8 moist; very firm; fine sand; some clay

16
14
16 18

• .•

66-

67-
68-

69 -X i SS 1212 1
70-1

71-

72-
73

74 - S 1
18~ 11. 18

SM BEAUMONT: brown (7.5YR 5/4); silt, SAND (SM);
moist; very firm; fine sand; some silt

BEAUMONT: strong brown (7.5YR 5/6); silt; SAND
(SM); moist; very firm; fine to medium sand; little
silt; trace clay

BEAUMONT: strong brown (7.5YR 5/6); silt; SAND
(SM); wet; very firm; medium sand; little slit

BEAUMONT: brown (7.5YR 4/4); silt SAND (SM);
wet; dense; fine sand; little silt

76-
77-

78-
79.
80-

-14
18 • • .9 SS-19A: 78.5 to 79.7'

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

59/763
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name: Job Number ACTEC SOIL LOG - Boring No. D4-2
STP COL Units 3 & 4: 6234-08-4660

CU

CL .2

C/)

z

CL

E
co

co

09 0
C.,4,

0)
NU)

C,

S

.~ .~ ~-o

'~ .n ~ Lithology Remarks

81-

82-

83-
84- SS 11 1420 12 18
85 20 14

86-

87-

88

89 SS 6 16

90 13 18

91-
92-
93

-~ 10.594-X SS 1 16 I..
22 2

95 22 27 18

96-

97

98
99 SS ' 16.5

100 23 18

101-

102-

103-

104-

105,

106-

107-

108-

109" SS 7 18.510 --
110- 24 18

111

112

113"

114-

115-

116

117-
118-

119 - SS 10 16
__11 18tn 25 14 18

- tI

CH BEAUMONT: greenish gray (GLEY 1 6/5GY);
CLAY (OH); dry;, hard; trace slit

S-1 9B: 79t 7o 8U.U

r~t
• 

i
;•Ivl BEAUMONT: strong brown (7.5YR 416); silt; SAND

(SM); moist; very firm; fine sand; some silt

•UII-rl BEAUMONT: greenish gray (GLEY 1 6/5GY);
CLAY (CH); moist; very stiff; trace silt

BEAUMONT: strong brown (7.5YR 5/6) and
greenish gray (GLEY 1 6/1OGY); CLAY (CH);
moist; hard; trace slit

BEAUMONT: yellowish red (5YR 5/6); CLAY (CH);
moist, very stiff; trace silt

BEAUMONT: light greenish. gray (GLEY I 7/5GY);
CLAY (CH); moist; very stiff, trace silt

BEAUMONT: strong brown (7.5YR 5/6) and light
greenish gray (GLEY 1 8/5G); CLAY (CH); moist;

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

60/763
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA-GDT 7/3108

Project Name Job Number

SMACTEC SOIL LOG - Boring No. D4-2
STP COL Units 3 & 4: 6234-08-4660

a)•[
E
W)

z

E
W)

U)

=)
0

r
8) a,N

'i
00

ft
<4 ::Ia

Uthology Remarks
-. 4 -- -~

CH
121-
122-

123-

124-

125-
126-

127-

128-

129-
130-
131-

132-

133-

134-

135-

136-

137-

138-

139-
140-

141

142-

143-

144-

145-

146-

147-

148-

149-

ss ,1841
26s 1 18

-SS 1 14.5
27 19 18

SS 11 13.5
18 -128 19 1

very stiff; trace silt; trace sand pockets

BEAUMONT: yellowish brown (5YR 5/6); CLAY
(CH); moist; hard; trace silt

BEAUMONT: light greenish gray (GLEY 1 7/1 OY)
and brownish yellow (1OYR 6/8); CLAY (CH);
moist; hard; trace silt

-4
SM

151-

152-

153-

154-

155-

156-

157

158

159
iRR

BEAUMONT: light greenish gray (GLEY 1 8/5GY);
slit; SAND (SM); wet; dense; fine to medium sand;
little silt

BEAUMONT: light greenish gray (GLEY 1 7/10Y);
silt; SAND (SM); wet; very firm; fine to medium29 _n

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

61/763
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name: Job Number

01 CMACTEC SOIL LOG - Boring No. D4-2
STP COL Units 3 & 4: 6234-08-4660

160

161
162i

1631

1164-1

1669
167:

16897
169

170-

171-

172-

173-

174-

175-

176

177

178i

179i

6z
ca
I-
CL

aL
E
M,
Cl)

C,
a

,

C

M,
Fn

55

B
0,3

C,
a-.RQe

Uthology Remarks
~-4-44-4-f+ l177r~rr+ 4

SM sand; little silt

-4-4-,-,- 4- + -4- -

SS i14 1230 1 28 18
3040 18

BEAUMONT: brown (7.5YR 5/4); silt SAND (SM);
wet;.very dense; fine to medium sand; some silt

i•L 15A~20 1A
18

CH BEAUMONT: strong brown (7.5YR 5/6); CLAY
SM \(CH); dry; hard; trace silt

=,1 •r I`- . . . .. .

BEAUMONT: brown (7.SYR 514); sllt; SAND (SM);
moist; very dense; fine to medium sand; some slit

/
I

SS-31A: 178.5' to 179.2'
SS-31B: 179.2' to 180.0'

181
182
183

184

185
186

187
188

189
190

191

192ý
193
194

195

196
197
198

199

I

Boring terminated at 180.0 ft

2W)

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name :Job Number Prjcaer MAGTEC SOIL LOG - Boring No. D4-3
STP COL Units 3 & 4: 623.4-08-4660

Type and Diameter of Boring Boring Location Unit 4 Diesel Generator Pads Total Depth
Mud Rotary / 4 Inches N 362913.46 E 2942551.6 180 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
LEDI Drilling / Mobile B-61 31.31 feet N/A N/A

Sampling Method Driving Hammer Wt.IDrop No. of Samples Date Started
Split Spoon 139.8 / 30 inches 26 6/14/08

a,a,

a.a,
0

-a
E

z

Ea
a,
U,

o8
bC

C
a,
C
0
C.,
a,

(D

L

2'

Cl,

1'

2.

3.
4"

SN

I
1 1i i
13S18

SSN2z2
4

9
18

7.

8.
ST3

4z 18

0
o

CL-
Pý
= U)
0

U,
SM FILL: very pale brown (1OYR 714); silt;, gravel;

SAND (SM); dry; firm; fine sand; some silt;, little
gravel; roots

Borehole Inclination
0

Reviewed by / Date

Reviewed by / Date

Lithology

(J
Remarks

fA.- "/3 f y

CH FILL: black (2.5YR 2.5/1); CLAY (CH); moist; firm;
trace silt; trace gravel; trace roots

Logged by
A. Mwrmbeshi

", f

CH

S I 188

Date Completed
6/15/08

Iu -
11. Z -- =
12j/Nj 2 18
13-

14- SS34 18,
IS6 7' 118

BEAUMONT: yellowish brown (5YR 4/6) to black
(2.5Y 2.5/1); CLAY (CH); moist; firm; trace silt;
trace gravel

BEAUMONT: red (2.5YR 4/6); CLAY (CH); dry; stiff

BEAUMONT: yellowish red (5YR 5/6); CLAY (CH);
moist; firm; trace silt

BEAUMONT: yellowish red (5YR 5/6); CLAY (CH);
dry; stiff

16-

17-

18-

19-
-1- -.

X S7 22
21
18

SM

215
22-

23-

24- SS 10 13
25~ ~ - --18

26

27-

28

29 -x 9 182

30- 18 - _

31-
32-
33

3 10 10 T8

3 5 i1 3Ii - -

36-

37
38i!: ! •!

BEAUMONT: strong brown (7.5YR 5/6); silt; SAND
(SM); wet; very loose; fine sand; some silt

BEAUMONT: strong brown (7.5YR 5/6); silt; SAND
(SM); wet; very firm; fine sand; some silt

BEAUMONT: strong brown (7.5YR 5/6); silt; SAND;
(SM); wet; firm; fine to medium sand; some silt

BEAUMONT: light brown (7.5YR 6/4); slit; SAND
(SM); moist; dense; fine sand; some silt, trace mica

BEAUMONT: light brown (7.5YR 6/4); silt; SAND
(SM); moist; dense; fine sand; some silt; trace mica

39. SSS
20
21'in

15
18

IL 4 j~
II '1~43

4[-10•v-,' '

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3108

Project Name :Job Number

SCMACTEC SOIL LOG - Boring No. D4-3
STP COL Units 3 & 4 : 6234-08-4660

a,

E

6z

E
co

-5C

IS

C

C. .7

N0

E)

All - - - - - -

41

42'

43.

44"

All-

46-
47-

48-
49-

50

51-

52-
53.

54-

55.

56-

57.

58.
59.

SS 18 15
12 10 18

0
0
Z

SM

CH

SM

Uthology Remarks

BEAUMONT: light brown (7.5YR 6/4); silt; SAND
I (SM); wet; very firm; fine to medium sand; some

silt; trace mica
SS-:12A: 43.5' to 44.5'
SS-12B: 44.5' to 45.0'

BEAUMONT: reddish brown (5YR 414); CLAY
(CH); dry; very stiff

BEAUMONT: reddish brown (5YR 4/4); CLAY
_(CH); dry; very stiff

BEAUMONT: reddish brown (5YR 4/4); silt; SAND
(SM); moist; firm; fine sand; some sit; trace clay; f
trace mica • I

i

SS
13

4
9
.9

19.f
18

I t-t I
CH

BEAUMONT: reddish brown (5YR 4/4); CLAY
(CH); dry; very stiff; silt lenses

BEAUMONT: yellowish red (5YR 4/6); gravel;
CLAY (CH); dry; very stiff; little gravel; trace silt

SS-13A: 48.5' to 49.3'
SS-13B: 49.3' to 49.8'
SS-1 3C: 49.8' to 50.1'

SS-14A: 58.5' to 59.3'
SS-14B: 59.3' to 60.0'

SS 1 4 1 1414 1.1 18 SM

61-

62-

63-

64

65
66,

67-
68-
69 -SS 9 11.520
70 15 17 18

71.

72

73

74

75-
76-

77-
78

BEAUMONT: strong brown (7.5YR 4/6); silt; SAND
(SM); moist; firm; fine to medium sand; some silt

BEAUMONT: strong brown (7.SYR 5/6); silt; SAND
(SM); moist; dense; medium sand; little silt

BEAUMONT: yellowish brown (1OYR 5/4); silt;
SAND (SM); wet; very dense; fine to medium sand;

79
.SSA 11 12

41 -16 r• is

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/M 
RS-5130404

Project Name: Job Number

D'MACTEC SOIL LOG - Boring No. D4-3
STP C=L Units 3 & 4: 6234-08-4660

80

81

82

831
84
85-

86
87
88
89
90
91

.92:

93

94

95

961
97

98"

991

100

101

102-

103-

104

1051

106

1071-

108

109

110i.

1151
1124

113-
114

115-

116:
1171

118-

119:

6z

E
M,
en~

L)
a)
'a
E
a,

C-)
0)

co
r

-4
a,
a,

a,

-- 4---4- ý-- +-+- -+ -

OC

Ethology
-4
SM some silt; trace mica

Remarks

CH

SSS 7 1718 11 18

S1- 6 23
x19118T

BEAUMONT: brown (7.5YR 4/4) to gray (GLEY1
6/N); CLAY (CH); dry; very stiff

BEAUMONT: brown (7.5YR 4/4) to gray (GLEY 1
6/N); CLAY (OH); dry; very stiff; trace gravel

BEAUMONT: gray (2.5Y 5/1); CLAY; (CH); moist;
firm; trace gravel; trace silt pockets

BEAUMONT: yellowish red (5YR 5/6) with light
greenish gray (GLEY 1 7/10Y); silt; gravel; CLAY

ss
20

12 11
16
IR 18

1;2(} 
"

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STIP SOIL STP BORING LOGS.GPJ WLA.GDT 713108

Project Name : Job Number

S0MACTEC SOIL LOG - Boring No. D4-3
STP COL Units 3 & 4: 6234-08-4660

Tz

-a 65 0

19 ) w M ( 3 0 1 -- Lthology Remarks

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139
1 1 2 18

4(J -s - I - F -'-s- + - - f - I

BEAUMONT: red (2.SYR 5/6); gravel; CLAY (CH);
dry; very stiff; trace gravel

CH I (CH); dry; hard; little gravel; little silt

S5 BEAUMONT: light greenish gray (GLEY 1 7/10Y);
clay; silt; SAND (SC); dry; very firm; fine to medium
sand; some clay; some silt; trace gravel

141

142

143

144

145

146

147

148

149
ASS I 13.523 IR 18

SM BEAUMONT: light greenish gray (GLEY 1 815GY);
silt; SAND (SM); wet dense; fine to medium sand;
some silt

151

.152

153

154

155

156

157

158

159 SS 11616A24 i£ 18
BEAUMONT: light greenish gray (GLEY1 815GY);
silt; SAND (SM); wet dense; fine to medium sand;

,vv

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
SW SOIL ST BORING LOGS.GPJ WLA-•ODT 70108

Project Name: Job Number

91 CMACTEC SOIL LOG - Boring No. D4-3
STP COL Units 3 & 4: 62341-08-4660

I

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP: 50IL 57"P BOlRING LOCSnPJ WI A.flT 7t3/1lR

Project Name :Job Number PoetNm:Jo rA E SOIL LOG - Boring No. T3-1
STP COL Units 3 & 4: 6234-08-4660 , MACTEC

Type and Diameter of Boring BoringLocation Unit 3 Service Water Tunnel Total Depth
Mud Rotary/ 4 Inches N 363300.56 E 2943207.69 203.1 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
Miller Drilling / CME 85 29.17 feet N/A N/A

Sampling Method Driving Hammer Wt./Drop No. of Samples Date Started
Split Spoon 138.1 / 30 Inches 34 6/3/08

Borehole Inclination
0

Logged by
4J. Lites

Date Completed
6/5/08

Reviewed by / Date

Reviewed by / Date

-W,". '71-416A

RemarksLithology

SC FILL: yellowish brown (IOYR 5/4); clay; SAND
(SC); dry; loose; contains sand clay and grass

CH
BEAUMONT: very dark gray (2.5Y 3/1); CLAY
(CH); moist; firm

BEAUMONT: yellowish brown (10YR 5/6); sand;
CLAY (CH); moist; firm; little fine sand

BEAUMONT: yellowish brown (1OYR 5/6); CLAY
(CH); moist; soft

BEAUMONT: yellowish brown (IOYR 5/6); slit;
CLAY (CH); moist; firm; little silt

BEAUMONT: yellowish brown (1OYR 5/6); silt;
CLAY (CH); moist; firm; little silt

BEAUMONT: yellowish brown (10YR 5/6); CLAY
(CH); moist; firm

SM BEAUMONT: yellowish brown (IOYR 5/6); silt;
SAND (SM); wet; firm; fine sand; some silt; trace
mica

SP BEAUMONT: yellowish brown (1OYR 5/4); SAND
(SP); wet; firm; fine sand; trace mica

BEAUMONT: yellowish brown (1OYR 5/4); SAND
(SP); wet; very firm, poorly graded fine sand; trace
mica

BEAUMONT: yellowish brown (10YR 5/4); SAND
(SP); wet; dense; poorly graded fine sand; trace
mica

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5 130404
STP SOIL STP 9ORING LOGS.GPJ WLA.GDT 7/3/08

Project Name: Job Number

T UMACTEC SOIL LOG - Boring No. T3-1
STP COL Units 3 & 4: 6234-08-4660

0)
0

E,

z

CL

ca
to

0(0
Oc

C
0

0

C-,
0

.9
U)

E' * d

P CrL
Uthology Remarks

4U-
41 -X 5- 20

42 - 12 8 18

43-

44-

45

46- SS 22
6447 13 7 18

48-

49"

50-

51 - SS 3 22
52 14 6 18

53-

54
55-56
56 5 20

15 150 18
58-

59-

60"

62 16 6 18

63-

64-

65
66-

767 17 8 18
68-

69-

70
71 SS 1•0 1--9

72 18 18

73-
74.

75
76 SS 1 3 6

77- 19 13 18

78

79-

SP
UMI BEAUMONT: yellowish brown (t0YR 5/4); sand;

CLAY (CH); moist; stiff; little fine sand

BEAUMONT: yellowish brown (IOYR 5/4); silt;
CLAY (CH); moist; stiff; some silt

BEAUMONT: greenish gray (1OY 6/1); CLAY (CH);
moist; stiff.

BEAUMONT: yellowish brown (1OYR 5/4); CLAY
(CH); moist; stiff

BEAUMONT: yellowish brown (1OYR 5/4); CLAY
(CH); moist; stiff

SC BEAUMONT: yellowish brown (10YR 5/4); clay;
SAND (SC); wet; firm; fine sand; some clay; trace
mica

BEAUMONT: yellowish brown (10YR 5/4); clay;
SAND (SC); wet; firm; fine sand; little clay; trace
mica

BEAUMONT: yellowish brown (10YR 514); clay;
SAND (SC); wet; firm; fine sand; little clay; trace
mica

SP BEAUMONT: yellowish brown (10YR 5/4); SAND
(SP); wet; very firm; fine sand; trace mica

SS-19A: 76.0' to 76.5'
SS-19B: 76.5' to 77.5'

TOSHN BA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5 130404
STP SOIL SrP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name: Job Number

A OMACTEC SOIL LOG - Boring No. T3-1
STP COL Units 3 & 4: 6234-08-4660

Lithology Remarks

SP
BEAUMONT: yellowish brown (10YR 514); SAND
(SP); wet; very firm; poorly graded fine sand; trace
mica

BEAUMONT: yellowish brown (10YR 5/4); SAND
(SP); wet; very dense; poorly graded fine sand

BEAUMONT: yellowish brown (1OYR 5/4); SAND
(SP); wet; very dense; poorly graded fine sand

CH BEAUMONT: dark yellowish brown (10YR 4/4);
CLAY (CH); moist; stiff

SP BEAUMONT: dark yellowish brown (1OYR 4/4);
SAND (SP); wet; dense; poorly graded fine sand

SW BEAUMONT: grayish brown (10YR 5/2); gravel;
SAND (SW); wet; very firm; well-graded fine to
-coarse sand; little gravel
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RS-5130404
S'P SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name: Job Number MACTEC SOIL LOG - Boring No. T3-1
STP COL Units 3 & 4,: 6234-08-466r
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'RS-5130404
STP SOIL S'P BORING LOGS.GPJ WLA.GDT 7/3108

Project Name : Job Number

STPj~ e: Unots NumbMACTEC SOIL LOG - Boring No. T3-1
STP CL Units 3 & 4: 6234-08-4660

C.a,
D)

6)
A.
R,

4
Ca,

2
C,

E

:50
Lithology Remarks

161-
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.178-
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185-

186-

187-

188-

189-

190-

191.

192-

SP

SS 78 2230 26 18

S 64 24
31 11 18

S 12 124
32 12 181

CH BEAUMONT: strong brown (7.5YR 5/6); silt; CLAY
(CH); moist; hard; some slit

BEAUMONT: strong brown (7.5YR 5/6); CLAY
(CH); moist; very stiff; trace silt

BEAUMONT: strong brown (7.5YR 5/6); CLAY
(CH); moist; very stiff

BEAUMONT: strong brown (7.5YR 5/6); CLAY
(CH); moist; very stiff; few calcareous nodulesAss33

2410 18
193-

194-

195-

196

197-

198

199
9nnL
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RS'-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3108

Project Name : Job Number.

°1MACTEC SOIL LOG - Boring No. T3-1
STP COL Units 3 & 4: 6234-08-4660

z

E E

CO F. < M~ C/ Lithobogy Remarks
2OO-

CH
201-
202 - 77 5 BEAUMONT: light olive gray (5Y 6/2); sand; CLAY
203 4 --8 (CH); moist; stiff; some fine sand
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Boring terminated 203.1 ft

74)) ~ _____ £ ____________________________________________________________ U-,v
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STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3108

RS-5130404

Project Name: Job Number
A MACTEC SOIL LOG - Boring No. T3-2

STP COL Units 3 & 4: 6234-08-4660

Type and Diameter of Boring Boring Location Unit 3 Service Water Tunnel Total Depth
Mud Rotary/ 4 Inches N 363199.62 E 2943180.22 200 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
LEWIS ENV / Mobile B-61 30.56 feet N/A N/A

Sampling Method Driving Hammer Wt./Drop No. of Samples Date Started
Split Spoon 139.8 / 30 Inches 33 5/29/08
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Reviewed by, Date-I4I.S.(_8

Reviewed by I Date I :

Borehole Inclination
0

Logged by
A. Mwembeshi

Date Completed
5/31/08

0) -Zlc/a;L
U .

Uthology Remarks
[/°
13 - ...; ... , , -- 4-

1-

2-
3-

I S
4
3
2

2.418
SP-
SM

FILL: strong brown (7.5YR 5/16); silt; SAND
(SP-SM); dry; loose; poorly graded

4 S 0 ML FILL: black (2.5YR 2.5/1); sand; SILT (ML); dry;
X 2S 18 - - -firm; low plasticity

6 $3 2 - ML BEAUMONT: reddish brown (7.5YR 4/4); sand;

7- T 3 1 SILT (ML); moist; firm; low plasticity
8-

X - SS 19 SC BEAUMONT: brown (7.5YR 5/3); clay; SAND (SC);
4 18 moist; very loose; mostly sand

10 2 18

11 SS 2 18 CL BEAUMONT: yellowish brown (5YR 5/6); sand;
12-X ' T8 CLAY (CL); moist; soft; low plasticity
13"

1 S 3 - MH .BEAUMONT: red (10R 4/6); sand; SILT (ML);145
15' 6 18 moist; stlff;.medium plasticity

16-

17
18-

Began mud drilling after
recovering sample SS-6

19- XN 3
16

21

22
23

24 SS 5 11
25 8 11 18

251- 1!1--!:,

26-

27-

28

30" 16 18
31-

32

33-

10- 10 18

36

37
38" __.- - - -

01Vl BEAUMONT: yellowish red (5YR 5/6); silt; SAND
(SM); moist; loose; little clay

BEAUMONT: brownish yellow (1OYR 6/6); silt;
SAND (SM); moist; very firm; fine sand

BEAUMONT: light brown (1 0YR 6/4); silt; SAND
(SM); moist; firm; fine sand

BEAUMONT: pale brown (10YR 6/3); silt; SAND
(SM); moist; very dense; fine sand

BEAUMONT: brown (7.5YR 5/4); silt; SAND (SM);
moist; dense; fine sand

39-
11

10
17
17

14
18 U '.~i.;
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RS-5 1 30404
STP SOIL STP BORING LOGS.GPJ WiA.GDT 7/3108

Project Name : Job Number
S:ACTC SOIL LOG - Boring No. T3-2

STP COL Units 3 & 4: 6234-08-4660
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<~ .- % Llthology Remarks

41

42

431
44. X SS 22 16
45- - 2 3 181 .....

46-
47-

48-

49- X SS 7

50 13 5 18

51

52

53

54- X SS1 18
55 14 8 18

56

57

58

60 15 17 8

61-

62-

63

64- SS 11 12.5,15 -

65- 16 18 18

66-

67-

68-

69XSS 126 12

70- 17 16 18

71

72

73

74 X S118 11

75- 18 18 18

76e

77-

78-79-r eSS 13 1
S 23

S19 18

-i r

SM

BEAUMONT: light brown (7,5YR 6/4); Silt; SAND
(SM); moist; very dense; fine sand

CH BEAUMONT: reddish brown (2.5YR 4/4); silt; CLAY
(CH); moist; stiff; some calcareous shell fragments

BEAUMONT: light greenish gray (GLEY 1 7/10Y);
silt; CLAY (CH); moist; stiff

SM -BEAUMONT: light greenish gray (GLEY 1 7/10Y); SS-15A: 58.5' to 58.8'
1 \silt; CLAY (CH); moist; hard; some fine sand l SS-15B: 58.8' to 60.0'

BEAUMONT: yellowish red (5YR 5/6); silt; SAND
(SM); moist; dense; little gravel

BEAUMONT: light brown (7.5YR 6/4); silt; SAND
(SM); moist; dense; some silt

BEAUMONT: strong brown (7.5YR 5/6); silt; SAND
(SM); wet; dense; some silt

SP-
SM

BEAUMONT: dark yellowish brown (10YR 4/6); silt;
SAND; (SP-SM); moist; dense; little clay mottles;
medium sand

BEAUMONT: yellowish brown (10/YR 516); silt;
SAND (SM); Wet; dense; medium sand
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RS-5 130404
STP SOIL STP BORJNG LOGS.GPJ WLA.GDT 7/M-/08

Project Name: Job Number

STP COL Units 3 & 4: 6234 08-4660 AMACTEC SOIL LOG - Boring No. T3-2
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Lithology Remarks

*SM

sS
20

33
41
9R

14
18

BEAUMONT: light brown (7.5YR 613); silt; SAND
(SM); wet; very dense; fine sand

-5-- - t i - ± - F -1

91

92

93.

94

SS 7 16 CH BEAUMONT: brown (7.5YR 413); CLAY (CH); dry;,21 11 18 very stiff

SS 5 24 BEAUMONT: brown (7.5YR 4/3); CLAY (CH); dry;
22 7 18 very stiff

96-
97.

98.

99. 23A23 14
1.5

7
18
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103-

104.
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107-

108-

109-

110-

111.

112-

113-
114-

115.

116-

117-

118-

119-

120

-. -'i.

SM BEAUMONT: reddish gray (10R 5/1); silt; SAND
(SM); wet; very firm; fine sand

SSI 23 14
2424 .ip 18

k¸

BEAUMONT: pale red (2.5YR 7/2); silt; gravel;
SAND (SM); wet; dense; some gravel

BEAUMONT: strong brown (7.5YR 5/6) and light
greenish gray (GLEY 1 8/10GY) silt; SAND; (SM);

Penetrated possible coarse
gravel layer at 113 ft

SS 10 1825 17 18 LI
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7V3/08

FPojcl~alme Jb umer MNACTEC SOIL LOG - Boring No. T3-2
STP CL Units 3 & 4: 6234-08-4660o

6

z j_
U m to- D co W Z= ;c' ,2 Uthology Rermarks

,121-

122-

123-

124-

125-

126-

127-

128-

129-

130

131-

132-

133-

134-

135-

136-

137-

138-

139-

SM I moist; dense; fine sand; trace clay

SS 80 18 CH BEAUMONT: light red (2.5YR 6/6) with lenses of
26 16 L greenish gray (GLEY I 8/5GY); CLAY (CH); moist;

very stiff

27
S27

1u
12
14

18
18

141'

142-

143-

144-

145-

146-
147-

148-
149- 9

18

s

6's,

SC

-I

BEAUMONT: light greenish gray (GLEY I 7/5G)
with some light red (2.5YR 6/6); clay; SAND (SC);
moist; very firm; trace slit and gravel; fine sand

SM BEAUMONT: brownish yellow (1 0YR 6/6); silt;
SAND (SM); wet; dense; fine sand

151

152

153-

154-

155-

156-

157-

158-

159-
n -- i i 1 --4

38 -. 5
429 31 118

BEAUMONT: light brown (7.5YR 6/4); silt; SAND;
(SM); wet; very dense; fine sand with trace clay
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RS-5130404
STP SOIL $TP BORING LOGS.GPJ WLA.GDT 703/08

Project Name : Job Number
SMACTEC SOIL LOG - Boring No. T3-2

STP COL Units 3 & 4: 6234-08-4660 M C E

0.

0
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E
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En,
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z
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161 -

162-

163-

164-

165-

166-

167-

168-

169-

170-

171-

172-

173-

174

175-

176-

177-

178-

179-

SI 7 1812 1830 15 181
-1-1-- _________ I.

()

Litholo•y

SC

CH

Remarks

BEAUMONT: strong brown (7.5YR 4/6); clay;
SAND (SC); wet; very firm; trace silt; fine sand
BEAUMONT: strong brown (7.5YR 4/6); CLAY
(CH); moist; very stiff

BEAUMONT: strong brown (7.5YR 4/6); CLAY
(CH); moist; very stiff

SS-30A: 168.5' to 169.7'
SS-30B: 169.7' to 170.0'

SM I mottles

31: 12 18
lXC) * - - f -~-- ~ - - i. - -

181

182

183

184

185

186

187

188

189

I

A SS 11 18
13 1832 iq 18

SC BEAUMONT: strong brown (7.5YR 5/6); clay;
SAND (SC); moist; dense; fine sand; some clay

191

192

193

194

195

196

197

198

199

200

SS 1 21 1 j32433 91 18

iSM BEAUMONT: grayish brown (10YR 5/2); silt;
SAND; (SM); moist; dense; fine sand with little clay
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RS-5130404
STP SOIL STP BORING LOGS.GE'J WLA.GDT 713108

Project Name: Job Number
T LU 4 MACTEC SOIL LOG - Boring No. T3-2

SP COL Units 3 & 4:6234-08466

tar,
-S

CL

200.=

201
202-

2034

204

205

206i

207

2081

209

210

211

212i

213

2141

2151

2164

217!

218

219i

220
Z21

222

223
2241

225

226

227

228

2304

231

232

2332

234
235

2361

237-

238-4

2394

C;z

E
d)

E

4)

.~ .~
a,-

4)
C
0C.,
4)

()
NC',

:.3

Lithology Remarks

\layers /
Boring Terminated at 200 Ft.

V4t) __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _
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RS-5130404
ST SO~IL STIR BRM LUGSi.GP~~AJ VYLA..bU 71I3108

Project Name: Job Number

STP COL Units 3 & 4: 6234-08-4660_MACTEC 
SOIL

Type and Diameter of Boring Boring Location Unit 3 Service Water Tunnel Total Depth
Mud Rotary / 4 Inches N 363201.75 E 2943241.78 283.2 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
Miller Drilling / CME 85 29.21 feet N/A N/A

Sampling Method Driving Hammer Wt./Drop No. of Samples Date Started
Split Spoon 140.5 / 30 Inches 38 5/29/08

I .

(U >, 0
0 1 .ýC

Borehole Inclnation
0

Logged by
~J. Liles

Date Completed
6/1/08

Reviewed by / Date

Reviewed by / Date

Uthology

4~4C 113 bA
PV 7/l/d 9
C, 4 1

Remarks

SM

CH

FILL: very dark grayish brown (2.5Y 3/1); silt;
SAND (SM); moist; firm; fine to coarse sand; trace

\orqanics; trace qravei: trace clay /-

BEAUMONT: black (2.5Y 2.5/1); CLAY (CH);
moist; soft; high plasticity

BEAUMONT: yellowish brown (10YR 5/4); CLAY
(CH); moist; soft; high plasticity

I

CL BEAUMONT: yellowish brown (10YR 5/6); CLAY
(CL); moist; soft; medium plasticity; trace sand

CH BEAUMONT: yellowish brown (10YR 5//6); CLAY
(CH); moist; soft; high plasticity; trace gravel

CL BEAUMONT: yellowish brown (1 OYR 5/6); CLAY
(CL); moist;, stiff; medium plasticity

BEAUMONT: yellowish brown (10YR 5/6); silt;
CLAY (CL); moist; soft; medium plasticity

SM BEAUMONT: yellowish brown (10YR 5/6); silt;
SAND (SM); wet; firm; fine sand; trace mica

BEAUMONT: yellowish brown (10YR 5/6); silt;
SAND (SM); wet; firm; fine sand; trace mica

BEAUMONT: yellowish brown (1OYR 5/6); silt;
SAND (SM); wet; dense; fine sand

BEAUMONT: yellowish brown (1OYR5/6); silt;,
SAND (SM); wet; very firm; fine sand; trace mica
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RS-5 130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT i13/08

Project, MaGme : Job Number 0N'CTEC SOIL LOG- Boring No. T3-3
STP COL Units 3 & 4: 6234-08-4660

-C

0= Eca
En

0

6
Cu

C,,

C,-

00

flu,

>0

C
0
C
0C.,
C'
Cu

0
N
Co

(S

EJ

4( +-4- -- F- -t

XSS 18 1412 26 18

S13 11 18-

0)

fl

c

F-u

6C) Uthology
-I

SM

Remarks

BEAUMONT: yellowish brown (10YR 5/6); silt;
SAND (SM); wet; very dense; fine sand

• BEAUMONT: yellowish brown (IOYR 5/6); silt;
CL \SAND (SM); wet; firm; fine sand I SS-13A: 46.2' to 46.7'

SS-13B: 46.7' to 47.7'BEAUMONT: yellowish brown (IOYR 5/6); CLAY
(CL); moist; very stiff; trace silt; trace sand; low to
medium plasticity

sS
14

2
5
A

19
18

-CH

X SS 4
15 7 18

5 36 21
16 , _ 18

BEAUMONT: light brownish gray (2.5Y 6/2); CLAY
(CH); moist stiff; high plasticity; trace gravel

BEAUMONT: yellowish brown (I OYR 5/6); CLAY;
(CH); moist; stiff; high plasticity; trace calcareous
nodules

BEAUMONT: yellowish brown (10YR 516); CLAY
(CH); moist; stiff; high plasticity; some calcareous
nodules

- SS 3 21 SM BEAUMONT: yellowish brown (1OYR 5/6); silt;
17 18 SAND (SM); wet; firm; fine sand; trace clay; trace

- - --mica; no to low plasticity

S 6f 16 SP- BEAUMONT: yellowish brown (10YR 516); silt;
18 ?6 18 SM SAND (SP-SM); wet; very firm; fine sand; some

18 _ 13 - silt; poorly graded; trace mica

SS 12
19 18 -1~SM BEAUMONT: yellowish brown (1OYR 5/6); silt;

SAND (SM); wet; very firm; fine sand; trace mica
N

sin.~. 1 1 4 . I- JN.. _____________________________ _______________
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3M8

Project Name: Job Number 0
~MACTEC SOIL LOG - Boring No. T3-3

STP COL Units 3 & 4: 6234-08-4661

S)
(S

6
z

E
'7

co

E ME

'.
0
a,

0)

T
-e -6 0-

4) =C Lithology Remarks

81 9 10
82- 11 -

82 20 14 18

83-

84

85
86 -- - -- --

)<SS 21 18
87 21 25 18

88-

89-

90-

91- 1 18SS 76
92 16~ 1892 22 12 1 '8

93-

94"

95-
96- 1

_XSS 13 12197 23 2

23 18
98"

99'

100-
101- 11 11 12

102 24 15243 17 18

103-

104-

105-

106

107-

108

109ilioi
110

SS '11 14
1 1 2 2 5 5 1 -8

113-

114

115-

116

117

118

119

1,,m-- - - -

-4

SM

SP BEAUMONT: yellowish brown (10YR 5/6); SAND
(SP); wet; very firm; fine sand; trace silt

BEAUMONT: yellowish brown (10YR 5/6); SAND
(SP); wet; very dense; fine sand; trace silt

CL BEAUMONT: dark yellowish brown (1OYR 4/4);
sand; CLAY (CL); moist; hard; little fine sand,
medium plasticity

BEAUMONT: dark yellowish brown (1OYR 4/4);
sand; CLAY (CL); moist; very stiff; little fine sand

SS-21A: 86.2' to 87.2'
SS-21B: 87.2' to 87.7'

SS-22A: 91.2 to 91.8'
SS-22B: 91.8' to 92.7'

BEAUMONT: dark yellowish brown (10YR 4/4); silt;
SAND (SM); wet; very firm; fine grained sand;
some silt; trace mica

BEAUMONT: dark grayish brown (2.5YR 4/2); slit;
SAND (SM); wet; loose; fine grained sand; some
silt; trace mica

i0,-, BEAUMONT: dark grayish brown (2.5YR 4/2);
SAND (SP); wet; dense; poorly graded; fine sand;
trace silt

CL BEAUMONT: greenish gray (10YR 6/1); sand;
CLAY (CL); moist; stiff;, trace calcareous nodules

TOSHIBA CORPORATION
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 703(08

Project NaPne : Job NumberSOI' leiE SOIL LOG -Boring No. T3-3
STP COL Units 3 & 4 : .234-08-4660M C E
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RS-5130404
STP SOIL STP SORING LOGS.GPJ WLA.GD' 713/08

Project Name : Job Number 0•

. MACTEC SOIL LOG - Boring No. T3-3
STP COL Units 3 & 4: 6234-08-4660

Lithology Remarks
-1- r

BEAUMONT: yellowish brown (10YR 5/4); sand;
CLAY (CL); moist; hard; little fine sand; trace
calcareous nodules

BEAUMONT: yellowish brown (10YR 5/4); CLAY
(CL); moist; very stiff; trace calcareous nodules

BEAUMONT: yellowish brown (10YR 5/4); CLAY
(CL); moist; very stiff

Change in drilling resistance
at 186 ft according to driller

BEAUMONT: light olive brown (2.5Y 5/4); silt;
SAND (SM); wet; very dense; fine sand; little silt;
trace clay
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name: Job Number

S0 MATEC SOIL LOG - Boring No. T3-3
STP COL Units 3 & 4: 6234-08-4660

:5 ~ ~ -a R H8,
aEM

'7 , - 0 1 -c m <. Lithology Remarks

Chng n rilngreitac

")nt3. .... ______________________ ____________

201

202

203

204

205

206

207-

208

209-

210

'211

212.

213,

214"

215'

216'

217"

218-

219-

220-

221,

222-
223-

224-

225"

226-

227-

228-

229-

230.

231-

232-

233-

234'

235-

236-

237"

238-

239-

xs34
9
14 15

18

SM

.SC BEAUMONT: greenish gray (10Y 5/1); clay; SAND
(SC); moist; dense; fine sand; some clay

-4
CL

\ASSI 22
/ 35 1-n 18

BEAUMONT: olive brown (2.5Y 4/3); silt; CLAY
(CL); moist; very stiff little silt

Change in drilling resistance
at 213 ft according to driller

Lost circulation at 235 ftSP

-J•ll

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7(3/08

Project Name: Job Number -

MACTEC SOIL LOG - Boring No. T3-3
STP COL Units 3 & 4: 6234-08-4660

6
z

0)

(n D Fn W Lithology Remarks•'n cc

241"

242-

243"

244-

245"

246"

247"

248-

249"

250-

251-

252,

253-

254"

255"

256-

257"

258-

259-

260-
261-

262-

263-

264-

265-

266-
267-
268-

269-

270-

271

272-
273.

274-

275-

276.

277,

278-

279-

ýSS Z/; 13
36 493650/5-_.• 17

'1 \

BEAUMONT: light yellowish brown (2.5Y 6/3);,
SAND (SP); wet; very dense; poorly graded fine
sand

sP

CH Change in drilling resistance
at 245 ft according to driller

SST 114 r11' 374.I 1185 18_
BEAUMONT: olive gray (5Y 512); CLAY (CH);
moist; very stiff

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

86/763
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RS-5 130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3108

Project Name : Job Number
STP COL Units 3 & 4:6234-08-4660•MACTEC SOIL LOG - Boring No. T3-3

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name : Job NumberPoetom:J6NmeMACTEC SOIL LOG - Boring No. T3-4
STP COL Units 3 & 4: 6234-08-4660

Type and Diameter of Boring Boring Location Unit 3 Service Water Tunnel Total Depth
Mud Rotary / 4-Inches N 363102.33 E 2943241.93 204.5 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
Miller Drilling / CME 750 ATV 29.04 feet N/A N/A

Sampling Method Driving Hammer Wt./Drop No. of Samples Date Started
Split Spoon 139.3 / 30 inches 34 5/29108

.0)
0)

0.
0) E

Ch

ad
0)

E

0
U
a)( a)

o '.~

0

CD
r
30

fl

1

2

3

55 Z
3 1518

-~ 4 -41+8

4- SS 3 1L3
X 2 3 18

5 1

610 , 18

81

10. X 4 18

12 X, SS 3 1812 - -
18

131
14 ~ 2 18

3 18

03
0 PL)

= U)
LUthology Remarks

Reviewed by I Date

Reviewed by / Date JV1- 110c9

Borehole Inclination
0

SW FILL: strong brown (7.5YR 5/6); silt; gravel; SAND
CL (SW); moist; loose; organics

SS-1A: 0 to 0.5'
SS-1B: 0.5'to 1.5'

Logged by
R. Clark

(J -1 -r

CH BEAUMONT: brown (7.5YR 5/2); silt; CLAY (CL); f
moist; firm; little organics; blocky I

Date Completed
6/1/08

41C, '-7/5/0,P,

BEAUMONT: brown (7.5YR 4/2); CLAY (CH);
moist; firm; little silt; high plasticity; blocky; HCI
reaction

BEAUMONT: brown (7.5YR 4/2); CLAY (CH);
moist; firm; little silt; high plasticity; blocky; HCI
reaction

BEAUMONT: brown (7.5YR 5/4); CLAY (CH);
moist; stiff; little silt; high plasticity; blocky; HCI
reaction

BEAUMONT: strong brown (7.SYR 5/6): CLAY
(CH); moist; firm; some to little silt; trace gravel;
high plasticity; slightly mottled; granule sized

'nodules; HCI reaction
BEAUMONT: strong brown (7.5YR 5/6); CLAY
(CH); moist; firm; little to some silt; HCI reaction;
high plasticity; slightly mottledI.

16

17

19. X 2 18 ML BEAUMONT: strong brown (7.5YR 5/6); sand; SILT
19 7,SS 2 18 (ML); wet; soft; some fine sand; trace clay; slight

20 - plasticity; HCI reaction

21-

22-

23 S 18 SM BEAUMONT: strong brown (7.5YR 5/6); silt; SAND

24 X 8 18 - _ (SM); wet; firm; some silt; mostly fine sand; HCI
reaction

25-

26-

27

289 X SS 1 5118 BEAUMONT: reddish yellow (7.5YR 6/6); silt;

29 9 18 _-_ SAND (SM); wet; loose; some silt; mostly fine
30- - -sand; HCI reaction; trace mica

301.

32

34-
35-

36-

3738 -

3 93
40

SS
10

0
8
6

11
18

SP-
SM

BEAUMONT: light brown (7.5YR 6/3); silt; SAND
(SP-SM); wet; firm; few silt; mostly fine poorly
graded quartz sand; HCI reaction

BEAUMONT: light brown (7.5YR 6/3); silt; SAND
(SP-SM); wet; firm; trace to few silt; mostly fine
Doorlv araded ouartz sand: HCI reaction

s 18
11 10 18

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7V3108

Project Name : Job Number

STP COL Units 3 & 4: 6234-08-4660 MACTEC SOIL LOG Boring No. T3-4

i:

cu

6Z
-a

a)

E
0,

C,

E
ca

U)

12

2i B0

a,

2

2'
a,

.0
a,

41-

42-

43

45-

46-

47-

- 7S1 18J

- I - ! i i

49

50

51

52

53

54

55

56

57

58

59

60

61

62

Ss
13

.5
5
4

18
18

A..

a)
fx-.

0 )

to ;

SP-
SM

Utlhology

BEAUMONT: very pale brown (10YR 7/3); silt;
.SAND (SP-SM); wet; firm; trace to few silt; mostly
fine poorly graded quartz sand; HCI reaction

Remarks

CH

14 10 8

15 10 18

716 10 18

BEAUMONT: light brownish gray (2.5Y 7/2) with
sharp color change at 49.0 ft to brown (7.5YR 5/4);
CLAY (CH); moist; stiff; trace gravel; high plasticity;
blocky; slightly mottled; platy calcite nodule at color
change contact;, HCl reaction

BEAUMONT: light gray (2.5YR 7/2); CLAY (CH);
moist; very stiff; high plasticity; blocky; slightly
mottled; trace calcite nodules (gravel sized); HCI
reaction

BEAUMONT: strong brown (7.5YR 5/6); CLAY
(CH); moist; very stiff; high plasticity; blocky;
mottled; trace calcite nodules; HCI reaction

BEAUMONT: strong brown (7.5YR 5/6); CLAY
(CH); moist; very stiff; high plasticity; blocky
mottled; HCI reaction

64

65

66

67

-i -4 i i - 4- 1 -I.

€69
Ss
17

108
In)

18
18

ML BEAUMONT: brownish yellow (1OYR 6/6); sand;\ SILT (ML); wet; very stiff; mostly silt; some fine
sand; Slightly plastic; trace clay

SS-17A: 68' to 68.7'
SS-17B: 68.7 to 69.5'I70-

71.

72
73 !

7- X 18
184 23 16_ 18

75-'

76; - -

77-

78

79-NSS 19 18

BEAUMONT: brownish yellow (10YR 6/6); silt;
SAND (SM); wet; firm; mostly fine quartz sand;
some slit; trace clay

BEAUMONT: light yellowish brown (10YR 6/4); silt
SAND (SM); wet; dense; mostly fine sand; some
silt; trace clay

BEAUMONT: reddish yellow (7.SYR 6/6); silt;
SAND (SM); wet; very firm; mostly fine quartz
sand: some silt: HCI reaction: trace oravel sizedI1:~.

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL SrP BORING LOGS.GPJ WLA.GDT 713108

Project Name: Job Number

STP COL Units 3 & 4: 6234-08-4660 MACFEC SOIL LOG - Boring No. T3-4

`9

81

82

E

.6
Z

E
a,

Z,

C
a,
Ca0
a,
a,

.9
Cn

.5

A
E~O

M c

Llthology Remarks

81.
82-j

SM calcite; nodules

0 s S 6 18
84 X 20 in 18

85-

86-

87-

8 8 s - 18

89 21 12 18

90o
91-

92

936 894. X2SS 1!6 1--8 1

18T
95
"96'

97

98 1 21 16 1

99 23 15 18

100-

101-

102-
103 !
103- SS 14 9

10 24 24 18

105-

106-

107-

108

109-

110-

111

112-

113 Ss 8? 1811313

114 25 15 18

115-

116- -

117-

118

119
i 1on3

CH

SP-
SM

BEAUMONT: brown (7.SYR 4/4); CLAY (CH);
moist; very stiff; some to little silt high plasticity;
blocky; HCI reaction

BEAUMONT: yellowish brown (1OYR 5/4); CLAY
(CH); moist; very stiff, high plasticity; blocky; HCI
reaction

BEAUMONT: brown (7.5YR 4/2); CLAY (CH);
moist; very stiff; trace silt; high plasticity; blocky;
HCI reaction; slightly mottled; trace gravel sized
calcite nodules

BEAUMONT: light brownish gray (2.5YR 6/2); silt;
SAND (SP-SM); wet; dense; mostly fine poorly
graded quartz sand; HCI reaction

BEAUMONT: light brownish gray (2.5YR 6/2); silt;
SAND (SP-SM); dense; mostly fine poorly graded
quartz sand; few silt; HCI reaction

Driller indicated change at
approximately 83 ft

Driller indicated change at
approximately 96 ft

Driller indicated change at
approximately 109 ft

CH

BEAUMONT: red (2.5YR 5/6); CLAY (CH); moist;
very stiff; high plasticity; blocky; mottled with light
greenish gray; HCI reaction

L..V

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL 5TP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name : Job Number

TMACTEC SOIL LOG &Boring No. T3-4
STP COL Units 3 & 4: 6234-08-4660

U)

a,

.C)
a)
U
E
Ca

6z
Q.
fi)
2

CL
E,

U)

M) Ri
>)

C
.5

.o
U)

40 >)
0)
0

En
Uthology Remarks

-. 4

BEAUMONT: red (2.5YR 5/6) mottled with light
greenish gray (GLEY I 10Y 8/1); CLAY (CH);
moist; very stift high plasticity, HCl reaction

BEAUMONT: light gray (2.5YR 7/2); silt CLAY
(CL); moist; very stiff; slight plasticity; little silt;
trace fine sand; HCI reaction

BEAUMONT: brownish yellow (10YR 6/6); silt;
SAND (SP-SM); wet; dense; mostly fine poorly
graded quartz sand; HCI reaction; trace
laminations observed

BEAUMONT: very pale brown (10YR 7/3); silt
SAND (SP-SM); wet; very dense; mostly fine poorly
graded quartz sand; HCI reaction

Driller indicated change at
approxdmately 156 ft

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

(91/763 a 4 1 6
DCN: --34,fkv



RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name: Job Number

*MAGTEC SOIL LOG - Boring No. T3-4
STP COL Units 3 & 4: 6234-08-4660

92/763TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

"aim -. 6 If 6DCN: _.3



RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7V3108

Project Name: Job Number

IMMACTEC SOIL LOG - Boring No. T3-4
STP COL Units 3 & 4: 6234-084660

.6 (

Eaa

Cl) CO• ~ C .a .Lithology Remarks

201-

202- litSP-
SM

"It , 
....

204-

205-

206-

207-

208-

209-

210-

211-

212-

213-

214-

215-

216-

217-

218-

219-

220-

221-
222-

223-

224-

225-

226-

227-

228-

229-

230-
231-

232-
233-

234-

235-
236--

237-

238-
239-

Ss
34

14 20
18

CH BEAUMONT: greenish gray (GLEY I 10Y 5/1);
CLAY (CH); moist; yery stiff; high plasticity; HCI

\reaction; trace calcium carbonate nodules-1 -4- -~- + - - .4- - - - *4 -4 r
Boring Terminated at 204.5 Ft.

)4tA1r-,v

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
RTP •oil S'rP BORINS LOXSSGPJ WVLAlDT 7I/nR/(

Project Name : Job Number
IA MACTEC SOIL LOG - Boring No. T3-5

STP COL Units 3 & 4: 6234-08-4660
Type and Diameter of Boring Boring Location Unit 3 Service Water Tunnel Total Depth

Mud Rotary / 4 Inches N 363002.2 E 2943235.13 280 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
MACTEC / J. Warren / CME 75 29.07 feet N/A N/A

Sampling Method Driving Hammer Wt./Drop No. of Samples Date Started
Split Spoon 139.58 lbs / 30 inches 68 5/29/08

Borehole inclination Logged by Date Completed

Reviewed by / Date 44e.• "713log

-Reviewed by / Date I

L thology Remarks

SP- Surface grass and topsoil approximately 3 inches
SM BEAUMONT: very pale brown (IOYR 8/3); silt;

SAND (SP-SM); moist; loose; fine sand; few silt

CH BEAUMONT: black (7.5YR 2.511); CLAY (CH);
moist; firm; high plasticity

BEAUMONT: black (7.5YR 2.5/1); CLAY (CH);
moist firm; high plasticity

BEAUMONT: dark brown (7.5YR 3/2); CLAY (CH);
moist stiff; high plasticity

SS-4A: 8.5' to 9.5'
CL BEAUMONT: strong brown (7.5YR 5/6); silt; CLAY SS-4B: 9.5' to 10.0'

(CL); moist; stiff; moderate plasticity
BEAUMONT: yellowish red (7.SYR 6/6); silt; CLAY
(CL); moist; stiff; moderate plasticity

BEAUMONT: yellowish red (7.5YR 6/6); silt; CLAY
(CL); moist; firm; moderate plasticity

SP- BEAUMONT: strong brown (7.5YR 5/6); silt; SAND
SM (SP-SM); wet; loose; fine sand; few silt; poorly

graded

BEAUMONT: strong brown (7.5YR 5/6); silt; SAND
(SP-SM); wet; loose; fine sand; few silt poorly
graded

BEAUMONT: strong brown (7.5YR 5/6); silt; SAND
(SP-SM); wet; firm; fine sand; few silt; poorly
graded

BEAUMONT: strong brown (7.5YR 5/6); silt; SAND
(SP-SM); wet; firm; fine sand; few silt- poorly
graded

BEAUMONT: strong brown (7.5YR 5/6); silt; SAND
(SP-SM); wet; firm; fine sand; few silt; poorly
graded

BEAUMONT: strong brown (7.5YR 4/6); silt; SAND
(SP-SM); wet; firm; fine sand; few silt; poorly
graded

BEAUMONT: strong brown (7.5YR 5/6); silt; SAND
(SP-SM); wet; very firm; fine sand; few silt; poorly
graded

BEAUMONT: light brown (7.5YR 6/4); silt; SAND
(SP-SM); wet; very firm; fine sand; few silt; poorly
graded

SP- BEAUMONT: strong brown (7.SYR 5/8); clay;
SC SAND (SP-SC); wet; very firm; fine sand; few clay;
-_ poorly graded
SP- BEAUMONT: reddish yellow (7.5YR 6/6); silt;
SM SAND (SP-SM); wet dense; fine sand; few silt

poorly graded

94/763a 
1 of94/763 ~~DCN: " U.L1: 7 -TOSHIBA CORPORATION

Nuclear Energy Systems & Services Division



RS-5 130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3108

Project Name : Job Number TMACTEC SOIL LOG - Boring No. T3-5
STP COL Units 3 & 4: 6234-08-4660 M C E

C

K

.2
CL
EO

6z
ca

CL

0.

09

MEC

a.-0)0

Cc

C
S
C
a
C-,
C
Cu

0

C,,
C

S
CD

n.
CK

41 -SS 6 14
_17 !4 18

43

44 - s 11._5_4
45-= 18 1

46 1047-- SS 14 1114 -
47 19 17 18

48-
49E S 14.5

n/ 20 7 18

D)
G

a)

>13

co2 IUthology

SP-
SM

Remarks

BEAUMONT: strong brown (7.5YR 5/6); slit; SAND
(SP-SM); wet; very firm; fine sand; few silt; poorly
graded

BEAUMONT: strong brown (7.5YR 5/6); silt; SAND
(SP-SM); wet; very firm; fine sand; few silt; poorly
graded

BEAUMONT: strong brown (7.5YR 5/6); silt; SAND
(SP-SM); wet; dense; fine sand; few silt; poorly
graded

BEAUMONT: strong brown (7.5YR 5/6); silt; SAND
(SP-SM); wet; firm; fine sand; few silt; poorly
graded• i I

Q2I SS 4 21. 5 CH BEAUMONT: light brownish gray (2.5Y 6/2); CLAY
5 21 18 (CH); moist; stiff; high plasticity

53-
54- SS 72 18.5 CL BEAUMONT: reddish brown (2.5YR 4/4); silt; CLAY

55. 22 18 (CL); moist, very stiff; mottled color

56 8 •- S 21.5 CH BEAUMONT: strong brown (7.SYR 4/6); CLAY

57- 23 13 18 (CH); moist; very stiff, mottled color

58.

59s•X sS 7 16.5 BEAUMONT: strong brown (7.5YR 4/6); CLAY60" 24 12 1 (CH); moist; very stiff; mottled color

612- SS 6 21 BEAUMONT: strong brown (7.5YR 4/6); CLAY

62- 25 11 18 (CH); moist; very stiff

63-

64- SS 6 19. BEAUMONT: strong brown (7.5YR 4/6); CLAY

65- 26 11 18" (CH); moist; very stiff

66 S 3 19.5 BEAUMONT: strong brown (7.5YR 5/6); CLAY

67- 27 6 18 (CH); moist; stiff; trace fine sand

68-
69- X SS 7 22 BEAUMONT: strong brown (7.5YR 5/6); CLAY

70 28 15 18 (CH); moist; very stiff; trace fine sand

71- SS 6 18 - - SP- BEAUMONT: brown (7.5YR 4/4); silt; SAND

72- 29 10 18 SM (SP-SM); wet; firm; fine sand; few silt

73 1

74 - Ss 18.5 CH BEAUMONT: brown (7.5YR 5/4); CLAY (CH);

75 30 6 1i8 moist; stiff; trace fine sand

7R6

SS-22A: 53.5' to 53.7'
SS-22B: 53.7' to 55.0'

77.

78-

79.

x SS
N31 .'

9
12

-T-
5

14

10..r
18

13.5
18

SP-
SM

BEAUMONT: brown (7.5YR 4/4); silt; SAND
(SP-SM); wet; very firm; fine to medium sand; few
silt; trace clay

BEAUMONT: strong brown (7.5YR 5/8); silt; SAND
(SP-SM); wet firm; fine tormedium sand; few silt;

3$A32

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3108

NMACTEC SOIL LOG - Boring No. T3-5
STP COL Units 3 & 4: 6234-08-4660

a)

0)

E
cc

co,

6z

I-
0.
E

U)

r

0
a)
N
U,
C
2

2' '

< W~ Uthology Remarks

81 X SS 41 16.5

8 3 53 18

83-
84- X S 4 11.5

34 3429 18 185

86 X 6 22

35 11 8
88
89 X- S o 22.59 36 1318

91- S 8 21
92 37 14 18

21A93
94 -X SS 21

96- 8 17.5

7- X39 11 1898i

99- SS 4 23.5
5

100- 40 18

101-

102

103
104'XSS 48 13.5

105 _ 41 118

106

107

108
109-X SS 20

__23 18-
110 _2 18 1

111-

112-

113-

114 - 7 19.5

1161

.117-

118 1

119 Tss 7 22
-" 441 18 1

SP-
SM

trace clay

BEAUMONT: yellowish brown (1 YR 5/4); silt
SAND (SP-SM); wet; very dense; fine sand; few silt

BEAUMONT: light yellowish brown (1 YR 6/4); silt;
SAND (SP-SM); wet; dense; fine sand; few silt

CH BEAUMONT: light yellowish brown (10YR 614);
CLAY (CH); moist; very stiff; trace silt

BEAUMONT: yellowish brown (10YR 5/4); CLAY
(CH); moist; very stiff; trace silt

BEAUMONT: yellowish brown (10YR 5/4); CLAY
(CH); moist; very stiff; trace silt

BEAUMONT: dark yellowish brown (10YR 4/4);
CLAY (CH); moist; very stiff; trace silt trace fine
sand

BEAUMONT: grayish brown (IOYR 5/2); CLAY
(CH); moist; very stiff; few silt

BEAUMONT: grayish brown (1 OYR 5/2); CLAY
(CH); moist; stiff; few silt

SP BEAUMONT: grayish brown (1OYR 5/2); SAND
(SP); wet; very dense; fine sand

BEAUMONT: grayish brown (1OYR 5/2); SAND
(SP); wet; dense; fine sand

CH BEAUMONT: grayish brown (10YR 5/2); CLAY
(CH); moist; very stiff; trace silt; mottled color

BEAUMONT: light brownish gray (1 DYR 6/2); CLAY
(CH); moist; very stiff; few silt

Switched to another drilling
rig
Beginning at 113' using
MACTEC-Atlanta CME 55
hammer serial number 505
Hammer weight 141.1 lbs.

I £.,1•"

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name: Job Number

fiMACTEC SOIL LOG -Boring No. T3-5
STP COL Units 3 & 4: 6234-08-4660

ZZ

5 E 0nI U3 2 A SsC00 Uthology Remarks

121

122

123

124

125

126"

127-

128,

129"

t-rt1~-1-

A ss
b
20
9n

18
18

- - -1- - I -

SS 64 9 20.5
18

130-

131"

132-

133-

134- 12 2013. 47 14. 18
135- SS
136-

137-

138-

139 - 8 19.5

140 48 20 18

141.

142

143

1 4 9 15 -
145 -X SS-

146-

147
148

1490- S 15.5- ,21 -

150- 50 31 18

151

152-
153

154 S 10 18.5
1 5 18.

SC BEAUMONT: gray (1OYR 5/1); clay; SAND (SC);
wet; dense; fine sand; some clay

CH BEAUMONT: strong brown (7.SYR 518); CLAY
(CH); moist very stiff; few slit; trace gravel

BEAUMONT: light yellowish brown (2.5YR 6/4);
CLAY (CH); moist-, very stiff, few silt; trace
carbonate nodules

BEAUMONT: strong brown (7.5YR 4/6); CLAY
(CH); moist; hard; few silt; trace carbonate nodules;
mottled color

BEAUMONT: strong brown (7.5YR 4/6); CLAY
(CH); moist, hard; trace silt, trace carbonate
nodules; mottled color

BEAUMONT: strong brown (7.EYR 416); CLAY
(CH); moist; hard; few silt; trace fine sand; trace
carbonate nodules; mottled color

BEAUMONT: strong brown (7.5YR 4/6); CLAY
(OH); moist; hard; trace slit; trace carbonate
nodules; slight mottled color

BEAUMONT: light olive brown (2.5Y 5/3); CLAY
(CH); moist very stiff; trace silt; mottled color

CH

156.

157•

158.

159.
-* - F --- F-I- + -4-

ss 1I352 ir 18
I I-iC) - - £ .....LM..... L - J - A. - £ - -

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3108
RS-5130404

*Project Name : Job Number
Prjet am:Jo NmbrA TE SOIL LOG - Boring No. T3-5

STP COL Units 3 & 4: 6234-08-4660 
S L G B i N T

d

o Rn.~ ihloyReak
12, . - - - -- _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _

161

162

163

164
- - * 4- -4- + -

1 53.,
0
13
17

21
18

BEAUMONT: strong brown (7.5YR 5/6); CLAY
(CH); moist; Very stiff; trace silt; trace fine sand

CH

*i ~ a - - + -'-'--- 4- -4- +

166

167

168

169
170

171

172

173

174

175

176

177'

178'

179'

180

181 '

182-

183

184"

185.

186

187-

188"

189.

190.

191.

192-

193-

194

SS 25 7 SC BEAUMONT: strong brown (7.5YR 5/6); clay;
5415013"J SAND (SC); moist; very dense; some clay; trace

silt; partially cemented layers

SS 22 11 SP- BEAUMONT: strong brown (7.5YR 5/6); slit; SAND55 36, 16 I SM (SP-SM); wet; very dense; poorly graded fine sand;

few silt

SS 40, BEAUMONT: strong brown (7.5YR 5/6); silt; SAND
561 L:7_• (SP-SM); wet; very dense; poorly graded fine sand;

few silt

SS 27 8 BEAUMONT: dark yellowish brown (IOYR 4/4); silt,
x 57 48 1"5 SAND (SP-SM); wet; very dense; poorly gradedfea;e50/3"i

fine sand; few silt

x ss58
10
14

22
18

I I
Ss
59

3
7 24

18

CH BEAUMONT: reddish brown (5YR 4/3); CLAY
(CH); moist; very stiff, few silt; trace fine sand

BEAUMONT: brown (7.5YR 413); CLAY (CH);
moist; very stiff; trace silt

1 H)~ C -1-- -~- - + - -1-

196-

197-

198,

199
-4

X SS I 1 10S601 43 16•1504"
SP- BEAUMONT: light olive brown (2.5Y 6/8); silt;
SM SAND (SP-SM); wet; very dense; fine sand; few

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

98/763
Paae 5 of 8•DCN: PO]•I- 3 -,Wv-I



RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3108

Project Name : Job Number
SMACTEc SOIL LOG - Boring No. T3-5

STP COL Units 3 & 4: 6234-08-4660 AM C E

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

99/763
Paae 6 of 8

DCN: P•#-'-3rY ,'j



RS-5130404
STP SOIL STP BORING LOGSSGPJ WLA.GDT 7)3/08

Project Name : Job Number . lS I O oigN . T -
STP COL Units 3 & 4: 6234Q08-466d SOL OG- orngNo T-

z1
05 o ~ -. _E

LM1 2 El0
____S 4) 0 Doog RemarksU) =w Fa -W __ _ _ _ __ _ _ _ ___I_______o

241,

242

243-

244

245,

246.

247-

248.

249
A SS1 5865 iq

24
18

251-

252-

253

254-

255

256-

257-

258-

259"- S 2410 T
260 

. ... 18

261

262-

263

264-

265-

266-

267-

268

269 SS 12 18
97__ 18

CH

BEAUMONT: greenish gray (GLEY I 515G); CLAY
(CH); wet very stiff; few slit; trace shell fragments

BEAUMONT: brown (7.5YR 5/3); CLAY (CH);
moist; very stiff; few silt; trace fine sand

BEAUMONT: olive gray (5Y 5/4); CLAY (CH);
moist; very stiff; few slit

BEAUMONT: greenish gray (GLEY 1 515G); CLAY
(CH); wet; hard; few silt trace shell fragments

271"

272-

273

274-

275

276

277

278

279 ss
68

7
15
IQ

24
18

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

100/763
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7M3M08

Project Name: Job Number
MA TE SOIL LOG - Boring No. T3-5

STP COL Units 3 & 4: 6234-08-4660 AriACTEC

6E

E Z U) L l .- -Rmruci • Lithology Remarks

281-

282-

283-

284-

285-
286-

287-

288-

289-

290-

291-

292-

293-

294-

295-

296-

297=

298-

299-

300-

301

302-

303-

304-

305-

306-

307-

308-

309-

310-

311-

312-

313-

314-
315-

316-

317-

318-

319-

320-

Boring terminated at 280 ft

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

101/763
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3108

Project Name : Job Number

PMACTEC SOIL LOG - Boring No. T3-5A
STP COL Units 3 & 4: 6234-08-4660
Type and Diameter of Boring T Boring Location Unit 3 Service Water Tunnel Total Depth

Mud Rotary/3 and 4 Inches N 363012.09 E 2943233.51 104.1 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
MACTEC / D. White / CME 55 LC 29.05 feet N/A N/A

Sampling Method Driving Hammer Wt/Drop No. of Samples Date Started
No sampling NA / NA 0 6/15/08

w

0.
5) E

6z
ad

E
co
C,,

Borehole Inclination
0

Ms
a)

a,

>0)o .~

(3
5)

U)

0

(5

E

5)
.0
5,

0o

Logged by
A. Tpylor

Date Completed
6/16/08

a-
0i

CU.

Reviewed by / Date

Reviewed by / Date

Lithology

44AL '71ý/OA
.i0r- -1/Vab

U II I

Remarks
C) *-+-f i-I-+-F h-I-{ e

1"

2-

3-

4-

5-

6-

7-

8-

9-

10-

11-

12-

13-

14-

15-

16-

17-

18-

19-

20-

21-

22-

23-

24-

25-

26-

27-

28-

29-

30-

31-

32-

33-

34.

35.

36-
37"

38-
39.

Drill to 92.1 ft for first
pressuremeter test

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name Job Number

STP COL Units 3 & 4: 6234-08-4660 ArMACT -C SOIL LOG - Boring No. T3-5A

41-

42-

43-

44-

45-

46-

47-

48-

49-

50-

51-

52-

53.

54-
55-

.56-

57-
58-
59-
60-
61-

62-

63-

64-

TOSNu A CORPORATION
Nuclear Energy Systems & Services Division

103/763
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RS-5 130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3108

,Project Name: Job Number
TMAC•EC SOIL LOG - Boring No. T3-5A

STP COL Units 3 & 4: 6234-08-4660 M C E

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

104/763
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RS-5130404

STP SOIL STP BORING LOGS.GPJ WLA.GDT 12/2/08

Project Name :Job Number
Pe eATN"- SOIL LOG - Boring No. T3-5B

STP COL Units 3 & 4 : 6234-08-4660

Type and Diameter of Boring
Mud Rotary / 4 Inches

Boring Location Unit 3 Service Water Tunnel
N363002.49 E 2943224.87

Elevation at boring Ground Water Depth
.29,46 feet I N/A

Total Depth
272 feet

Drilling Contractor and Rig
MACTEC / J. Warren / CME 75

Sampling Method
Undisturbed

Depth to Bedrbck
N/A

Driving Hammer Wt./Drop
NA/NA

No. of Samples
10

Logged by
R. Mogulla

Date Started
6/19/08

Date Completed
6/21/05

Borehole Inclination
1 0

0

,C

W2

Reviewed by / Date

Reviewed by / Date

Lithology

-K4(. 1 4/112W

6)
Remarks

2
3:

4.

10 7

11 -.1

12j

13

14

15 2

17
i8-

19

20

221
234

2425-

26-
274

284
29

30.

32!

33

34

35 4 1

36

34
39

40 __

Boring T3-5B offset
approximately 10' west of
Boring T3-5

Drill to first sample at 15.5 ft

Pocket Penetometer (TSF):
0.5, 0.75, 1;75
Hand Held Vane Shear
(kg/cmA2): 0.2

E6 - - BEAUMONT: yellowish brown (lOYR 516); sand;246 SILT (ML); moist fine sand
T24 SI L

Page 1 of 7

DCN, ILR•*1R.1•.TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL. STP BORING LOGS.GPJ WLA.GDT 12!4/08 1

Project Name: Job Number 0MACTEC SOIL LOG -- Boring No.
A SOIL OiG's Boring N. 4T3-5B

I STP COL Units 3 & 4: 623408-4660

U)
.5)

a-
5)

0

0)

E

0
z
C,

C-

E

a)

)0. >5

0
5)

Cs

E
0)
5,
.0

5)
0

-J Lithology Remarks

41

42-

43.

44.

45-

46"

47-

48-
49.

50.

51

52,

53.

54
55.

57 UD 27.5 CH BEAUMONT: yellowish brown (l0YR5/6): sand;57 2 2.4 , CLAY (CH); moist; some fine sand

59.

60-

61

62

63.1

651

664] U- 28 KiT SM BEAUMONT: yellowish red (75YR 5/8); silt; SAND

67-s .UD.28 (SM);8 moist; fine sand; some siltU3 124 ... "..-.. . . . . . . . . . .. .

Pocket Penetometer (TSF):
did not perform
Hand Held Vane Shear
(kg/cmA2): >1.0

Pocket Penetometer (TSF):
did not perform
Hand Held Vane Shear
(kg/CmA2): 0.35

69-

70-

71-

72-

73-
74.

75.

76-

77-

78-

79-

1)1) - -. _______________________ _____vv

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING L.OGSGPJ WLA.GDT 12/4108

Prolect Name: Job Number

#MACTEC SOIL LOG .Boring No. T3-5B
STP COL Units 3 & 4: 6234-08-4660

.4)

a
4)
0

()

E

6z

1.4

a)

4)
-~

V
2 ~

> 4
U

4)
C
0
C-)
4)
4)

N5
M)
E)

21
>1

0

4).
a-.

Lithology Remarks

81-

82-
83"

84-

85-

86-

87-

88-

89-

90.

91-

92"

93;

94.

06.
96"

97-

98

99.

100-
101.
102-

103-

104;

105.

106

107

108

19o
110

11il

112

113

114

115

116

117

118

1,19

120

" I I I I

U D
4 2 75 27.7 99m5155/3

CH BEAUMONT: brown (7.5YR 5/3); CLAY (CH);
moist; trace fine sand

UD'5 26
19

SP BEAUMONT: greenish gray (GLEY 1. 5/1); SAND
(SP); moist; medium sand

Pocket Penetometer (TSF):
1.75, 2.0, 1.75
Hand Held Vane Shear
(kg/cmA2): >1.0
Pocket Penetometer (TSF):
NA
Hand Held Vane Shear
(kg/cmA2): NA

- " ' I I I I -. 4

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL SIP BORING LOGS.GPJ WLA.GDOI" 12•408

Project Name: -job Number

001ject NrN C EC SOIL LOG - Boring No. T3-5B
STP COL Units 3 & 4 ; 6234-08-4660

U)
U).

U)
D

U)
a
c
CU

ci)

dz

I-
a,

E

(D)

F)n(
>

U

7E

(D)

C:

-J

U)
.0
U)

4: ,-J

ýU)

0 -'

Lithology Remarks
I- U

121-

122

123

124-

125-

126

127

128

129

130

131

132

133

135T - - No recovery
i Second attempt at 140.0 ft

1361 ..

137 I
1384 .

139-ms c
140 - - CH BEAUMONT: light greenish gray (GLEY 1 8/1 OR);141 T 'ICLAY (CH); moist; trace Sand Pocket Penetometer (TSF):

>4.5
Hand Held Vane Shear
(kg/cm^2): 0.45

143i

144-
145-

146-

147-

148-

149-

150-

151-

152-

153-

154-

155-

156-

157-

158-

159-

i Fin

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

108/763
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RS-5 130404
SiP SOIL STP BORING LOGS.GPJ WLAýGLO 1214/08 ______ _____ ________________________________

Project Name : Job Number

NN cMACTEC
STP COL Units 3 & 4: 6234-08-4660

SOIL LOG:- Boring No. T3-5B

6

u m ~c 0 c- Ic I Lithology Remairks

161-

162-

163-

164-

165-

166-

167-

168-

169-

170-

171 -

172-

173-

174-

175-

176-

177-

178-

179-

180-

181.

182-

183.

184-

185-

i86.

1871

188

i89

190

191

192

193

194

195

196

197

198

199

2uu

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

109/763
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RS-5130404
STP SOIL 5Th F3ORING LOGS.GPJ WIA.GDT 12/4/08

Project Name : Job Number
MACTECSOIL LOG - Boring No. T3-5B

STP COL Units '3 & 4: 6234-08-4660

6
4

)l) 2:

C) >. *. C1- '- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

. W E ?8 o)E ' I " "

w W.GI"CI Lithology Remarks200-- " . ...... __ __ __ _ __ __ __

201-

202-

203-

204-
205-

206-

207-

208-

209-

210-

211-

212-

213-

214-

215-

216-

217-

218-

219-

220-

221-

222-

223-

224-

225-

226-

227-
•228-

229-

230-
, 231
232

233- IIUD
18

17.51
18:

CL BEAUMONT: brown (7.5YR 4/3); sand: CLAY (CL);
moist; some fine sand

Pocket Penetometer (TSF):
2.75, 3.0, 2.0
Hand Held Vane Shear
(kgiom^2): 0.71

734 4 - + - I --- + -- + -~ - - 4 ~- - ____________________________________________________

235-

236.

237

238.

239-

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

110/763
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RS-5130404
STP.SOI. STP BORING L.OGS.GPJ WLA.GDT 1214/08

Project Name Job Number
• 'MACTEC SOIL LOG - Boring No. T3-5B

STP COL Units 3 & 4 6234-08-4660oM E

24 - (n .8 9 <Ito~yRmfk

a el t3

9 inooyReak

241 -

242-

243-

244-

245-

246-

247-

248-

249-

250-

251-

252-

253"

254-

255-

2566

257-

258-

259.

260

261

262

263.

264,

265

266

~it~l~0 1 tNo recovery268 9 4Second attempt at 270.0 ft

271-i• UD I 1 24!'!• l[ I. .
21 10 .4

CH BEAUMONT: very dark greenish gray (GLEY 1
3/10Y); CLAY (CH); moist

Pocket Penetometer (TSF):
2.75, 3.0, 3.0
Hand Held Vane Shear
tkg/cmA2): >1.0

273-=

274 1
275-8

276JA

2774
278 -
2791

Boring terminated at 272 ft

Page 7 of 7
DOC N--Jkj.R4J7
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA-GDT 7M3/OB

Project Name : Job Number

STProjecOUnt Name: J Num - -80 MACTEC SOIL LOG - Boring No. T3-6
STP COL Units 3 & 4: 6234-08-4660
Type and Diameter of Boring Boring Location Unit 3 Service Water Tunnel Total Depth

Mud Rotary/ 4 Inches N 362901.81 E 2943243.19 199.8 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
JEDI Drilling I CME 75 28.97 feet N/A N/A

Sampling Method Driving Hammer Wt./Drop No. of Samples Date Started
Split Spoon 139.3 / 30 inches 33 5/29/08

Biorenole Inclination
0

Logged by
,M..,Harvey

Date Completed
6/11/08

Reviewed by / Date

Reviewed by / Date
V *I -

Uthology Remarks
=..

Grass at surface
BEAUMONT: mottled gray (2.5YR 6/1) and pink
(2.5YR 8/4); sand; SILT (ML); dry; firm; little fine
sand

BEAUMONT: dark gray (5YR 4/1); sand; clay; SILT
(ML); moist; firm; few sand; some clay; increasing
clay content with depth

BEAUMONT: strong brown (7,5YR 5/6); sand;
CLAY (CL); moist; soft; some fine sand; lenses of
clayey fine sand

BEAUMONT: strong brown (7.5YR 5/8); sand; SILT
(ML); moist; soft; some fine sand

BEAUMONT: yellowish red (5YR 5/8); sand; SILT
(ML); moist; soft; few fine sand; few day stringers;
trace gravel; trace black staining

BEAUMONT: reddish yellow (7.5YR 5.5/6); silt;
SAND (SM); wet; loose; trace gravel; some silt;
gravel at contact between silt and sand at 14.3 ft

BEAUMONT: reddish yellow (7.5YR 616); silt
SAND (SP-SM); wet loose; fine sand; few silt

BEAUMONT: reddish yellow (7.5YR 6/6); silt
SAND (SP-SM); wet; firm; fine sand; few silt

BEAUMONT: reddish yellow (7.5YR 5.5/6); silt;
SAND (SP-SM); wet; firm; fine sand; few slit

BEAUMONT: reddish yellow (7.5YR 5.5/6); silt;
SAND (SP-SM); wet; dense; fine sand; few silt

BEAUMONT: reddish yellow (7.5YR 5.5/6); silt;
SAND (SP-SM); wet; very firm; fine sand; few silt

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

112/763 ".agg -1ý0 6_.3 -TRDCN: ITS, 0



RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

PMACTEC SOIL LOG - Boring No. T3-6
STP COL Units 3 & 4: 6234-08-4666

Lfthology Remarks
-1 T

SP-
SM

BEAUMONT: reddish yellow (7.5YR 5.5/6); silt;
SAND (SP-SM); wet; dense; fine sand; few silt

CH BEAUMONT: greenish gray (GLEY 1 5GY 5/1) and
reddish yellow (7.5YR 6/6); sand; CLAY (CH);
moist;, very stiff; little fine sand

BEAUMONT: light greenish gray (GLEY 1 7/5GY);
silt; CLAY (CH); moist; stiff; some silt; trace fine
gravel sized nodules

BEAUMONT: red (2.5YR 4/6); sand; CLAY (CH);
moist; very stiff; trace coarse sand with fine sand
sized nodules at 59 and 59.4 ft; veins of light
greenish gray clay; trace black staining

BEAUMONT: strong brown (7.5YR 5/6); sand;
CLAY (CH); moist; stiff; some fine sand; areas of
light green gray; increasing sand content with depth

SP-
SC

Rig chatter at 65.5 ft

BEAUMONT: strong brown (7.5YR 5/6); clay;
SAND (SP-SC); wet;, firm; fine sand; few clay

BEAUMONT: light yellowish brown (1OYR 6/4);
clay; SAND (SP-SC); wet; very firm; fine sand; few
clay

BEAUMONT: light yellowish brown (1OYR 6/4);
clay; SAND (SP-SC); wet; dense; fine to medium

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

113/763
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name: Job Number A

SMACOEC SOILULOG - Boring No. T3-6STP COL Units 3 & 4 : 8234-08-4660

a,
a,

0.a,
0

6z

CL

E,
o
a
2
a,

U,

a,
(D

85

C
.5
C
8
a)
ca

E2
U

E'
0J Sa-g'0

=-Cl)

Uthology Remarks

sand; few clay
81-

82-

83-

84-

85-

86-

87-
88-
89-

SP-
SC

VUl

91-

92-

93-
94-

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110
111'

112

113

114

115

116

117

118

119
Ion3

SS 17 SP BEAUMONT: light yellowish brown (IOYR 6/4)S 30 18 - SAND (SP); wet very dense; fine sand

SS 5 20 CH BEAUMONT: brown (7.5YR 7/4); sand; CLAY

21 10 18 (CH); moist; very stiff; little fine sand

- 's 20 BEAUMONT: brown (7.5YR 5/3); sand; CLAY
22 1-8 (CH); moist; very stiff; little fine sand

SS .4 SC BEAUMONT: light yellowish brown (2.5YR 6/3);.
23 5 i4 -,-clay; SAND (SC); moist, firm; some clay; mostly6 _fine sand; decreasing clay content with depth

M S1 5 20
24 6 18

CH BEAUMONT: light greenish (2.5YR 6/3); sand;
CLAY (CH); moist; very stiff; mostly clay; some fine
sand; trace gravel sized nodules

SSM25 9 111918
BEAUMONT: yellowish red (SYR 5/6) mottled with
light greenish gray (GLEY 188/1Y); sand; CLAY

11 -t _ - I I__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _L_ _ _ _ _ _ _ _ _

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL sTP BORING LOGS.GPJ WLAGDT 7/3/08

Project Name: Job Number
sMACTEC SOIL LOG - Boring No. T3-6

STP COL Units 3 & 4: 6234-08-4660-

Lithology Remarks
* I u

121

122
123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138
139

.140

141

142

143

144

145

146

147

148

*149

150

151
*152

163

154

155

156

157

158
159

(CH); moist; very stiff; some fine sand; mostly clay;
trace black staining

BEAUMONT: yellowish red (5YR 5/6); sand; CLAY
(CH); moist; very stiff; little fine sand; mostly clay

BEAUMONT: light greenish gray (GLEY 1 7/5GY)
mottled with yellowish red (5YR 5/6); sand; CLAY
(OH); moist; very stiff; little fine sand; mostly clay

BEAUMONT: yellowish red (5YR 5/6) mottled with
light greenish gray (GLEY 1 7/5GY); gravel; sand;
CLAY (CH); moist; very stiff, mostly clay; some fine
sand; trace fine gravel sized nodules at 148.5 ft
and 149.4 ft

BEAUMONT: yellowish red (5YR 5/6); gravel; sand;
CLAY (CH); moist; very stiff; trace fine sand; trace

TOSHIBA CORPORATION
Nuclear Energy Systems & Services-Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name : Job Number

T t 3MACTEC SOIL LOG Boring No. T3-6
STP COL Units 3 & 4: 6234-08-4660

CL
a2
EW

U)

Cn

A

a-c

Ra,

C.9

A5

E'
I

P

I I , - - .. ; I

161-

162-

163-
164 -

165-
166-

167-

168-

169-

170-

171-

I 72-

173-

174-

175-

176-

177-
178-
179-

181-
182-

183-

184-

185-

186-
187-

188-

189-
190-
191-

192-

194-

195-

196-

197-
198-
199-

200

0

=00
Lithology Remarks

CH gravel sized nodules

SS 11 15 SC BEAUMONT: yellowish red (5YR 516); clay; SAND12 15 (SC); moist; very firm; fine sand; little clay-30 1018 •(C;mit eyfr;fn ad iteca

Rig chatter at 161.5 ft

SS-31A: 178.3' to 179.3'
SS-31B: 179.3' to 179.8'31 9 17

31 18-- -- -

x ss 1932 18

14

SP-

CH

BEAUMONT: reddish brown (5YR 4/4); CLAY
(CH); moist; very stiff; trace fine sand; mostly clay

BEAUMONT: reddish brown (5YR 414); CLAY
(CH); moist; very, stiff; trace fine sand; mostly clay

BEAUMONT: greenish gray (GLEY 1 5/10Y); sand;
silt; CLAY (OH); moist very stiff; fine sand; little silt

BEAUMONT: strong brown (7.5YR 5/6); clay;
SAND (SP-SC); moist; very firm; few clay; mostly
flne sand [

ssN 133 1 6 24
18

I C - I - C - i

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name: Job Number
SMAC°'EC SOIL LOG - Boring No. T3-6

STP COL Units 3 & 4: 6234-08-4660

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

117/763
Pag 6(6

DCN: KI_:K ,_



RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/15/08

Project Name : Job Number %MACE SOIL LOG - Boring No. T3-7
STP COL Units 3 & 4: 6234-08-4660 M

Type and Diameter of Boring Boring Location Unit 3 Service Water Tunnel Total Depth
Mud Rotary /4 Inches N 362803.7 E 2943243.08 279.9 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
JEDI Drilling / CME 75 28.8 feet N/A N/A

Sampling Method Driving Hammer Wt./Drop No. of Samples Date Started
Split Spoon 139.2 / 30 inches 39 6/1/08

CI
'I)

a.
di

0
a)
ECF3

V)

z

U)

di

DO,

C

di

4,

a,
N
U,
C

Cs

Ms

E'
-J

6

Reviewed by/ Date'

Reviewed by I Date
!!j" :71RIOq
#ek 7/ff-/,Ob -

Borehole Inclination
0

Logged by
M. Harvey

Date Completed
66112/08

di

CO
0U U I'--I

Lithology Remarks
I1%, ,

1"

2

3

ss
1 55

3 GC FILL: very dark gray (7.5YR 3/1) and reddish yellow
(7.5YR 7/6); clay; sand; GRAVEL (GC); dry; loose;
little clay; little fine sand

Gravel blocked sampler

4-X Ss 33 __ CH BEAUMONT: greenish gray (GLEY 1 515GY); sand;

5- 3 18 CLAY (CH); moist; firm; some fine sand

6 -SS 2 15 SC BEAUMONT: strong brown (7.5YR 5/6); clay;

- ~2 8 gravel; SAND (SC); moist; loose; little clay; little
8- gravel
9 4S 1 1-- - CH BEAUMONT: yellowish red (5YR 5/6); sand; gravel;

4 18 - -18 CLAY (CH); moist; firm; some fine sand; little
10-- -gravel

1 S 16 BEAUMONT: yellowish red (SYR 5/6); sand; gravel;
12 5 18 - CLAY (CH); moist; firm; mostly clay; some fine
13- sand; little gravel nodules

I $S 1 9 SC BEAUMONT: yellowish red (5YR 5/6); clay; SAND

15 1 2 18 (SC); wet; very loose; some clay

17-

18-

19 S 1 2 BEAUMONT: yellowish red (5YR 5/6); clay; SAND
7 5 16 22. 1 (SC); wet; firm; mostly fine sand; little clay; trace

20 -- 6 gravelly nodules

21-
22-

23- _
SS 4 - 22 - -SP- BEAUMONT: light brown (7.5YR 6/4); clay; SAND

2 8 18 SC (SP-SC); wet; firm; mostly fine sand; few clay

26-

27-

28-

29
xs9

12 ~22.,
i418

30 - -'-" -

31-
32-

33-

3- 10~2
1 23.7s

10 181 231
35'

36-

37-

38

SP BEAUMONT: strong brown (7.5YR 5/6); SAND
(SP); wet; very firm; fine sand; trace fine grains

BEAUMONT: strong brown (7.5YR 5/6); SAND
(SP); wet; dense; fine sand; trace fine grains

BEAUMONT: strong brown (7.5YR 5/6); SAND
(SP); wet; very dense; fine sand; trace fine grains

39
M SS/ 11

12
29- 123.8

An , -4 = - -I- - __ ___________________________

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

118/763
PagA 1 f8

DCN:



RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/1508

Project Name :Job NumberSTProject Name: Job Nur &66MACTEC SOIL LOG - Boring No. T3-7
STP COL Units 3 & 4: 6234-08-4660

0.
0)

i

E

6z

-d

E

0*~
a) CD

>0)o .~

C

0)
0)

Co
C

C,

e~ >, a
d) 5-

M
Lithology Remarks

40 -"

41-

42-

43-
44 1 23.4
45- 12 15 8

46-

47-

48-
49- Ss 12 131750- 13 g 18

51'

52-

53-
54 - o 24.

5 14 18

56-

57-

58"

S 1 239
60 12 18

61'

62-

63

64 SS 5 22.9
16 1 80 1 1

66-

67-

68-

6 17 T8 22.6
70 7

71

72-
73-74- ssI 7 1

8 ýL2 24.2
75 18 7 18
75"-

76-

77

78
79
79 18 18.

SP

SP-
SC

BEAUMONT: reddish yellow (7.5YR 6/6); clay;
SAND (SP-SC); wet; very firm; mostly,fne sand;
few clay

BEAUMONT: strong brown (7.5YR 6/6); clay;
SAND (SP-SC); wet; very firm; mostly fine sand;

-few clay
SS-13A: 48.4' to 49.4'
SS-13B: 49.4' to 49.9'

BEAUMONT: greenish gray (GLEY 1 7/5GY); sand;
CLAY (CH); moist; very stiff; mostly clay; little fine
sand

BEAUMONT: light greenish gray (GLEY 1 7/10Y);
sand; CLAY (CH); moist; stiff; some fine sand;
trace gravelly nodules

BEAUMONT: yellowish red (5YR 5/6) mottled with
light greenish gray (GLEY 1 7/10Y); sand; CLAY
(CH); moist; very stiff; mostly clay; little fine sand;
little calcareous nodules

SC BEAUMONT: yellowish red (5YR 5/6) mottled with
light greenish gray (GLEY 1 7/5GY); clay; SAND
(SC); moist; firm; mostly fine sand; some clay;
decreasing sand content with depth

SP-
SC

BEAUMONT: strong brown (7.5YR 5/6); clay;
SAND (SP-SC); wet; firm; mostly fine sand; few
clay

BEAUMONT: strong brown (7.5YR 5/6); clay;
SAND (SP-SC); wet; firm; mostly fine sand; few
clay

BEAUMONT: strong brown (7.5YR 5/6); clay;
SAND (SP-SC); wet; dense; mostly fine sand; few

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5 130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7115108

Project Name: Job Number sMACTEC SOIL LOG - Boring No. T3-7
STP COL Units 3 & 4: 6234-08-4660

Uthology Remarks
-4

clay
SP-
SC

CH BEAUMONT: brown (7.5YR 5/4); sand; CLAY
(CH); moist; very stiff mostly clay; little fine sand

BEAUMONT: brown (7.5YR 5/6); sand; CLAY
(CH); moist; stiff; mostly clay; little fine sand

BEAUMONT: brown (7.5YR 5/3) mottled with light
olive gray (5Y 6/2); sand; CLAY (OH); moist; stiff;
mostly clay; some fine sand

BEAUMONT: grayish brown (IOYR 5/2); sand;
CLAY (CH); moist; stiff; mostly clay; little fine sand

BEAUMONT: greenish gray (GLEY 1 6/5GY); sand;
CLAY (CH); moist; very stiff; some fine sand; trace
gravelly nodules

BEAUMONT: yellowish red (5YR 5/6) mottled with
light olive gray (5Y 6/2); CLAY (CH); moist; very

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5 130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/15108

NMACT C SOIL LOG - Boring No. T3-7
STP COL Units 3 & 4: 6234-08-4660

0)

0~-

co. Lithology Remarks

CH stiff; trace fine sand

BEAUMONT: reddish brown (5YR 5/4); sand;
CLAY (CH); moist; very stiff; little fine sand

BEAUMONT: light greenish gray (GLEY 1 6.5/10Y);
sand; CLAY (CH); moist; very stiff; some fine sand;
trace gravelly nodules

BEAUMONT: brown (7.5YR 5/4) mottled with light
greenish gray (GLEY 1 6.5/10Y); sand; CLAY (CH);
moist; very stiff; some fine sand; trace gravelly
nodules

BEAUMONT: light greenish gray (GLEY 1 6.5/10Y);
sand; CLAY (CH); moist; hard; some fine sand;

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/15/08

Project Name: Job Number

0MACTEC SOIL LOG - Boring No. T3-7
STP COL Units 3 & 4: 6234-08-4660

CL

is
E/

6z

E
cc~

L,~~

-1
ID
r

N
Cd,
C

2

Aj

E~.~~

:3

Lithology Remarks
160-

161

162

163-

164

165-

166-

167-

168-

169- SS 13
3 12 18

170 30 15

171 F

172-

173

174-

175-

176-

177

178

179 31 2 18

_________ I.

CH trace gravelly nodules; sand content increasing
with depth

BEAUMONT: yellowish red (5YR 4/6); sand; CLAY
(CH); moist; very stiff; mostly clay; some fine sand

SC BEAUMONT: strong brown (7.5YR 5.516); clay;
.SAND (SC); moist; very firm; mostly fine sand;
some clay

181

182

183

184

185

186

187

188

189 SS~ I A 1 29.1
A°.
CH

190

191

192

193

1941

195-

196,

197-

198.

199 4 :7
I9M 8 .

BEAUMONT: reddish brown (5YR 5/4); sand;
CLAY (CH); moist; very stiff, mostly clay; some fine
sand

BEAUMONT: greenish gray (GLEY 1 5/5GY);
CLAY (CH); moist; stiff; mostly clay; some silt;

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5 130404
STP SOIL STP BOPJNG LOGS.GPJ WLA.GDT 7115M58

Project Name : Job Number
AMACTEC SOIL LOG - Boring No. T3-7

STP COL Units 3 & 4: 6234-08-4660

200

201

202

203-

204-

205-

206 -

207

208 -

209

210

211

212

213

214

215-

216-

217-

218-

219

220

221-

222-

223

224-

225-

226-

227

228i

229-

230-

231-

232-

233-

.234-

235

236-

237-

238

239-

6z

C)

E
4)
a.
S
4,

C,)

Co

V)

2.
E

.2 .:i
Lithology Remarks

___ t . r

CH trace shells

34 WOH i 20.1
34 18

SC BEAUMONT: olive gray (5Y 512); clay; SAND (SC);
wet; loose; mostly fine sand; some clay; little silt

i
123530 18 20.0

SP BEAUMONT: light greenish gray (GLEY 1 7/5GY);
SAND (SP); moist; very dense; fine sand; trace fine

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORJNG LOGS.GPJ WLA.GDT 7/15/08

Project Name: Job Number

S&MACTEC SOIL LOG - Boring No. T3-7
STP COL Units 3 & 4: 6234-08-4660,

0

E
Clo

0z

E

V)

W~ 0
0 A

.M

0-L
to

.2
0) n Llthology Remarks

;dqu -

241-

242-

243-

244

245

246

247-

248-

249- SS 10 2030

250-- 36 13 8

251-

252

253-

254

255-

256-

257-

258 -

259-X S •2 18

260D 37 13 18

261

262

263

264

2651

266-

267.

268-

269 9 93 38.6

270 3 3 8 13 18

271 F

272-

273

274-

275

276-

277-
278-

279 - SS 5 1
,Rn 39 15 18

SP grains

CH BEAUMONT: greenish gray (GLEY 1 6/1OY)
mottled with brown (IOYR 4.5/3); sand; CLAY (CH);
moist; very stff; some fine sand; trace gravelly
nodules

BEAUMONT: brown (7.SYR 4/3); sand; CLAY
(CH); moist; very stiff; mostly day; some fine sand

'\In lenses
BEAUMONT: brown (10YR 5/3); clay; SAND (SC);
moist; firm; mostly fine sand; some clay

SS-37A: 258.4' to 259.3'
SS-37B: 259.3' to 259.9'

CH BEAUMONT: dark grayish brown (2.5Y 4/2) and
greenish gray (GLEY 1 5/5Y); silt; sand; CLAY
(CH); moist; very stiff; mostly clay-, some silt; little
fine sand

BEAUMONT: greenish gray (GLEY 2 5/1OG); sand;
CLAY (CH); moist; very stiff; mostly clay; little fine

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5 130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/15/08

Project Name: Job Number

PJMACrEC SOIL LOG Boring No. T3-7
STP COL Units 3 & 4: 6234-08-466e

280

281-

282-

283-

284-

285-

286-

287-

288

289-

290-

291 7

292-

293

294-

295-

296

297-

298

299,

300.

301

302,

3031

304

3051

3061

307

308

3091

3107

311

312

313

314J

315J

316

317J

318i
319i

6z

CL)
.2

E

CU
"6 ia, 10

C

C
0

U
4)

U)
.9

.9

2)
0

Ca6

Llthology Remarks

\sand; little silt; trace gravelly nodules I
Boring terminated at 279.9 ft

TOSHIBA CORPORATION
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name : Job.Number PoetNm:MACTC SOIL LOG- Boring No. T4-1
STP COL Units 3 & 4: 6234-08-4660 _orn_

Type and Diameter of Boring Boring Location Unit 4 Service Water Tunnel Total Depth
Mud Rotary /4 Inches N 363302.37 E 2942313.19 199.8 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
MACTEC /L. Carter / CME 550 32.03 feet N/A N/A

Sampling Method Driving Hammer Wt./Drop No. of Samples Date Started
Split Spoon 138.8 / 30 inches 33 6/4/08

Borehole Inclination
0

Logged by
M.L Herrera

Date Completed
6/11/08

Reviewed by / Date

Reviewed by / Date

Lithology

4W.1C 1,3 O
AfV- 7XA J 6
C, g-1

Remarks

FILL: pale yellow (2.5Y 7/4); SAND (SP-SM); dry;
dense; fine to coarse sand; mostly sand; little
gravel; few silt; organics

BEAUMONT: black (5Y 2.5/1); CLAY (CH); moist;
stiff; mostly clay; some silt

BEAUMONT: dark yellowish brown (IOYR 4/4) and
black (5Y 2.5/1); CLAY (CH); moist; stiff; mostly
clay; little silt

BEAUMONT: yellowish red (5YR 4/6); CLAY (CH);
moist; stiff; mostly clay; little silt

BEAUMONT: yellowish red (5YR 4/6); CLAY (CH);
moist; stiff; mostly clay;, little silt

BEAUMONT: yellowish red (5YR 4/6); CLAY (CH);
moist; stiff; mostly clay

BEAUMONT: reddish brown (5YR 4/4); CLAY
(CH); moist; stiff; mostly clay

BEAUMONT: strong brown (7.5YR 5/6); clay;
SAND (SC); moist; very loose; mostly fine sand;
some high plasticity clay

BEAUMONT: strong brown (7.5YR 5/6); clay;
SAND (SC); moist loose; mostly fine sand; some
high plasticity clay

BEAUMONT: strong brown (7.5YR 5/6); SAND
(SP-SM); wet; firm; mostly fine sand; few slit

BEAUMONT: brownish yellow (lOYR 6/6); SAND
(SP-SM); wet; very firm; mostly fine sand; few silt

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name : Job Number M 0ACTEC SOIL LOG - Boring No. T4-1
STP COL Units 3 & 4: 6234-084660

aL
W

0

0
a
E
0

(0

6z
0d
a,
C-

E
M
co

0
*fD

0*

C

0

A
4)
0

4)
N
Co
C
S
0

0
E
-J

2'
B

dfl -+- - - - - - 4

41

42

a
r
.fl

=0,

Uthology
-- 4-

Remarks

SP-
SM

44

45

46

47

12
S12

S
11 181. BEAUMONT: brownish yellow (10YR 6/6); SAND

(SP-SM); wet; very firm; mostly fine to medium
sand; few silt

40 SS-r 14.5 - SC BEAUMONT: yellowish brown (10YR 5/6); clay;
49 13 _8 18 SAND (SC); moist; firm; mostly fine sand; some
50 clay

51

52

- SS 22 CH BEAUMONT: greenish gray (GLEY 1 5/10GY);
54-. 14 7 6 8 CLAY (CH); moist; stiff; mostly clay; some silt

55-

56-

57

8 SS -20 BEAUMONT: yellowish brown (1 OYR 5/6) and light

59. 15 !9 18 greenish gray (GLEY 1 7/1OGY); sand; CLAY (CH);
6 ___ -moist; very stiff mostly clay; some fine sand; few

60- shells

61-

62

SS 3 21 ' SC BEAUMONT: brown (7.5YR 5/4) and greenish gray
64 16 S 186 4 .1(GLEY 1 6/5GY); clay; SAND (SC); moist; loose;

65- - mostly fine sand; some high plasticity clay

66-

67

6 s, 5 23 BEAUMONT: brown (7.5YR 5/4) and few greenish

69X SS17 18 gray (GLEY I 6/5GY); clay; SAND (SC); moist;
70- - - . firm; mostly fine sand; some high plasticity clay70-

71-

72-
77Z I I - - - - 1

74,

75.

76

77.

SSS18
i1
22
29

15
18

24 4 -
19 24 18

SP-
SM

BEAUMONT: light yellowish brown (10YR 6/4) to
brownish yellow (1OYR 6/6); SAND (SP-SM); wet;
very dense; mostly medium sand; few silt

79'
BEAUMONT: light yellowish brown (1 DYR 6/4);
SAND (SP-SM); wet; dense; mostly medium sand;
few silt

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5 130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7M3/08

Project Name : Job Number 0•
Projec Na: JMACTEC SOIL LOG - Boring No. T4-1

STP COL Units 3 & 4: 6234-084660

4)
4)

a
4)
0

E)

M
4)

6z

CL
a

Z

4D
U,

Z
Q)

>4

15

44)

co
r

S

-J
C)
4)
e
-C

M0

81.

82-

B4-
20A20 7

10
I1;

21
18

I

8,5

86-
87-
88 SS 23
89 21 11

90-
91

92-

9- SS 1 21
94- X 22 __ 8
95-

98"

97

98 -- ~ ~ 21
99, 23 1

>1
C,

.2
a-.

?Cj
Lithology

CH BEAUMONT: brown (7.5YR 414); CLAY (CH);
moist very stiff; mostly clay; high toughness

BEAUMONT: brown (7.5YR 4/4); CLAY (CH);
moist, very stif, mostly clay

BEAUMONT: brown (7.5YR 412); CLAY (CH);
moist very stiff; mostly day.

BEAUMONT: dark grayish brown (10YR 4/2);
CLAY (CH); moist; very stiff; mostly clay

SP-
SM

Remarks

100-
101-

102-
103-

104-

105-
106-
107-
108-
i 09-

1110-

III -

112-

113-
114-

115-

116-

117-

118-

119-
-ioýn

-tnt -, trt-tt
Vls

24 in 18 •r-

.... ,..

BEAUMONT: yellowish brown (IOYR 5/6); SAND
(SP); wet; firm; mostly medium sand; rounded sand

BEAUMONT: brown (10YR 5/4); SAND (SP); wet
dense; mostly medium to coarse sand; rounded
sand

SSS 1 U % 12425 gn -18 ..1.
SS-24A: 118.3' to 118.7'
SS-24B: 118.7' to 119.8'CH BEAUMONT: light greenish gray (GLEY 1 8/1OY)

and yellowish redr (SYR 5/6t: CL AY (OH): moist"
l-~

and vellowish red (5YR 5/6): CLAY (CH)* moist, I

TOSHIBA CORPORATION
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RS-5 130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 713/08

Project Name : Job Number

9MACTEC SOIL LOG - Boring No. T4-1
STP COL Units 3 & 4: 6234-08-4660

1 0'
A

E

C;
z

.8

E
M

CD,

>0o .~

0

0
ii

4.

N
ciD

9

E~.~

-J~

Llthology Remars
I ~f1 d - - - t - ± -- I -I-

CH
121'

122

123

124

125

126

127

128

129

130'

131'

132

133

134'

135

136

137"

138'

139'

140'

141'

142'

143'

144'

145

146

147

148

149

150

151

152

153

154

155
156

157

158

159

hard; mostly clay; few silt; high toughness

BEAUMONT: yellowish red (5YR 4/6) and light gray
(2.5Y 7/1 to 712); sand; CLAY (CH); moist; hard;
mostly clay; some fine sand

\qSIS ýE91
/ 261 20 18

S7S 172 15
27 2 2 18

i
SC BEAUMONT: light greenish gray (GLEY 1 8/1 OY)

and dark yellowish brown (1 OYR 4/6); clay; SAND
(SC); moist; dense; mostly fine sand; some high
plasticity clay

2SS 1828 10 . ... 1 SP-
'SM

BEAUMONT: light yellowish brown (1 0YR 6/4) and
light gray (1OYR 7/2); SAND (SP-SM); wet; dense;
fine to medium sand; rounded sand

"SS 12 161629 in 18
CH BEAUMONT: reddish brown (5YR 5/4); CLAY

(CH); moist; hard; mostly day
.a± ±~" ~ ± ± __

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08
RS-5130404

Project Name : Job Number

*MACTEC SOIL LOG - Boring No. T4-1
STP COL Units 3 & 4: 6234-08-4660

160-
161

162-

163

164

165

166

167-

168:

169-

170

171

172

173

1741
175

1764

177-

178

1795

180

181 J~

1821-

1839

184
185-
186-2
187
188
1894
190-

191
192-
193;

1944

195
1964
197

198
199 -,
200

>1 s--
05'C

Lithology Renarks

CH

BEAUMONT: reddish brown (5YR 514) to yellowish
red (5YR 5/6); sand; CLAY (CH); moist; very stiff;
mostly clay; some fine sand

BEAUMONT: reddish brown (5YR 4/4); CLAY
(CH); moist; very stiff; mostly clay

BEAUMONT: reddish brown (5YR 4/4); CLAY
(CH); moist; very stiff; mostly clay

BEAUMONT: yellowish brown (IOYR 5/6) and light
gray (2.5Y 7/1); sand; CLAY (CH); moist; very stiff;

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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STP SOIL STP BORING LOGS.GPJ WLA.GDT 713108

Project Name: Job Number sMAGTEC SOIL LOG - Boring No. T4-1
STP COL Units 3 & 4: 6234-08-4660

a.

200'

201-

202

203-

204

205:

2061

207:

208

2097

210:

211

212

213

214

215
216

2171
218

219

220

221

222
223-

224-

225226-

227-

228 4

2299

230

231

232

233
2344

235

236

237

238

239

6
z

CL

U)

a)

E
Ca
Co,

8 0> 0)
a)

0
V
a)

.9
Cn
r

0)

0)

0

0~ Ulthology Remarks

\mostly clay; some fine sand I
Boring terminated at 199.8 ft

ZL+U

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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Project Name: Job Number

STP COL Units 3 & 4:.6234.o8_4660 MACTEC SOIL LOG - Boring No. T4-2-

Type and Diameter of Boring Boring Location Unit 4 Service Water Tunnel Total Depth
Mud Rotary / 4 Inches N 363201.32 E 2942281.56 204.3 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
MACTEC / P. Pitts / CME 55 31.58 feet NIA N/A

Sampling Method Driving Hammer WtJDrop No. of Samples Date Started
Split Spoon 141.1 / 30 inches 29 6/21/08

Cn

Borehole inclination
0

Logged by
D. Athinson

Date Completed
6/24/08

Reviewed by/Date 4 c.o -1/310R
Reviewed by / Date 11I3IoF '&V'

6/Lhholgy Remarks

SP-
SML
CIL

BEAUMONT: pink (SYR 4/3); silt; SAND (SP-SM);
-\dry; firm; fine poorly graded sand; few silt r

BEAUMONT: yellowish red (5YR 5/8); CLAY (CL);
moist; stiff; trace fine sand; trace silt

MH BEAUMONT: black (5YR 2.5/1); clay; SILT (MH);
moist; stiff; some clay; trace fine sand

i1.1i- BEAUMONT: brown (7.5YR 4/3); silt; CLAY (CH);
moist; firm; few silt; trace gravel

BEAUMONT: very dark gray (1OYR 3/1); silt; CLAY
(CH); moist; firm; few silt; trace gravel

BEAUMONT: yellowish red (5YR 5/8); silt; CLAY
(CH); moist; stiff; few silt

BEAUMONT: yellowish red (5YR 5/8); CLAY (CH);
moist; stiff; trace silt

BEAUMONT: yellowish red (5YR 518); CLAY (CH);
moist stiff; trace silt

y~.

-4
SP-
SC

BEAUMONT: strong brown (7.5YR 5/B); clay;
SAND (SP-SC); wet; firm; fine poorly graded sand;
few day

SP BEAUMONT: strong brown (7.5YR 5/8); SAND
(SP); wet; firm; fine poorly graded sand; trace silt

BEAUMONT: brown (7.5YR 5/4); SAND (SP); wet;
very firm; fine poorly graded sand; trace silt

BEAUMONT: brown (7.5YR 514); SAND (SP); wet;
very dense; fine poorly graded sand; trace silt

* TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

132/763
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/r308Project Name : Job Number[
STProjecLts Name: Job Numbr o MACTEC SOIL LOG - Boring No. T4-2
STP COL Units 3 & 4 : 6234-08-4660

4)

41

E
4)

0i

6;z

E

m

4) cc

Co
We

W
cc
C: (D

C
6
E~ =

* :5§ I-
Lithology Remarks

•O-I I =

41

42

43
44

45

47-

481

50
51

52

53

54i

55

56
571

58

59-I

60

61

62-
63-

64,

65-

66-

67-
68-

69-
70-

71-

72-

73-

74-

75-

76-

77-

78"

79.

80

SP

s sS 15 18
16 -

12 12 18

ss 5 18

-14 10 18

1S4 18

6 _8
x15 7 1

BEAUMONT: brown (7.5YR 5/4); SAND (SP); wet;
very firm; trace silt

CH BEAUMONT: yellowish red (5YR 518); sand; CLAY
(CH); moist; very stiff; few sand; trace silt

BEAUMONT: strong brown (7.5YR 5/8); sand;
CLAY (CH); moist; stiff; some sand; trace silt

SS-12A: 42.8' to 43.8'
SS-12B: 43.8' to 44.3'

BEAUMONT: dark greenish gray (GLEY 1
4/10GY); silt; CLAY (CH); moist, very stlfft some
silt trace gravel

BEAUMONT: strong brown (7.5YR.5/8); silt; CLAY
(CH); moist stiff; few silt

SS 2"46 SP-
SM

BEAUMONT: dark yellowish brown (1 YR 4/6); silt,
SAND (SP-SM);,wet; very dense; fine poorly
graded sand; few silt

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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STP SOIL STP BORING LOGS.GPJ WLA.GDT 713108

Project Name: Job Number

T&MAGTEC SOIL LOG - Boring No. T4-2
STP COL Units 3 & 4: 6234-08-4660

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name: Job Number

STMACTEC SOIL LOG - Boring No. T4-2
STP COL Units 3 & 4: 6234-08-4660

i:.

E
4)

0
z
cC

Y)

84

C

_C 4,
N

-J

-Ea-
<~. i1

Lithology Remarks
120

121-

122-

123-

124-

125-

126-

127-

128-

129-

130-

131-

132-

133-

134-

135-

136-

137-

138-

139-

140-

141-

142-

143-

144-
145-

146-

147-

148-

149-

150-

151-
152-

153-

154-

155-

156-

157-

158i

159-

CH

21416 1 1 BEAUMONT: reddish brown (2.5YR 5/4) mottled
with light greenish gray (GLEY 1 5GY 7/1); silt;
CLAY (CH); moist; very stiff; some silt; high
plasticity

BEAUMONT: reddish brown (2.5YR 5/4) mottled
with light greenish gray (GLEY 1 5GY 7/1); silt;
CLAY (CH); moist; very stiff; some silt; high
plasticitySS 4 23

22 13 18

23 1 18

CL BEAUMONT: pale yellow (2.5Y 7/1); sand; CLAY
(CL); moist; very stlff; some sand; medium
plasticity

SP-
SM

BEAUMONT: pale yellow (2.5Y 7/1) mottled with
brownish yellow (IOYR 6/6); silt; SAND (SP-SM);
moist; dense; few silt; subangular gravel

BEAUMONT: gray (2.5Y 6/1); silt; SAND (SP-SM);
moist; very dense; few silt

i i -- i i i i

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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STP SOIL STP BORING LOGS.GPJ WLA.GDT 713/08

Project Name: Job Number

SProec Unt s 3 & 4: 6234-0860eMACTEC SOIL LOG - Boring No. T4-2
STP COL Units 3 & 4 : 6234-08-4660

160

161

1624
1634

164

165

166

167
168-
169-

170-

171

172
173

1741
175-

176

177

178

179

180'

181

182-
183'

184

185
186

187

188

189

190o

191

192
193
1944

195

1967

197

198~
199-

6
zCu

i
a.

=)i0
a
S
0
C,)

>g
>0

0
C
0
C.,

Cu

0
N
cc
C
2
CD

e

25A25 14
18in

24
18

- I - + -=- - I - ± - I -

1SS 0 11826 19 18

-SS 10 18

27 8 T1

F•Op,U,

CH BEAUMONT: reddish brown (2.5YR 4/4) mottled
with light gray (2.5Y 7/1); silt; CLAY (CH); moist;
hard; some silt; few sand

BEAUMONT: reddish brown (2.SYR 4/4); CLAY
(CH); moist; hard; trace silt; trace gravel

BEAUMONT: yellowish red (5YR 5/6); CLAY (CH);
moist; hard; trace silt

BEAUMONT: yellowish red (5YR 5/6); CLAY (CH);
moist; hard; trace silt

Uthology

SP-
SM

Remarks

A SS
/\ 2

16 18
'cn 18

f I I I I - Am

SC
BEAUMONT: light brown (7.5YR 6/4); clay; SAND
(SP-SC); moist; very dense; fine poorly graded
sand; few clay

JlPll

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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Project Name : Job Number

rMACTEC SOIL LOG - Boring No. T4-2
STP COL Units 3 & 4: 6234-08-4660

6
Z

.9

tot, 1-J _ii_ __ _ _ _ _•,E o (Doay• - El

V) 0 =) -~ D < j Uthology Remarks

201

202

203

204

205'

206

207

208

209

210

211

212

213'

214'

215

216

217'

218'

219

220

-221,

222.

223

224-

225-

226

227-

228'

229

230

231

232

233

234

235'

236'

237'

238'

239

')An

:Cu..'

SP-
SC

29X29
6
10
1A

18
18

CH BEAUMONT: greenish gray (GLEY 1 615GY);
CLAY (CH); moist; very stiff; trace silt; trace gravel

So, Boring terminated at 204.3 ft

TOSI-IBA CORPORATION
Nuclear Energy Systems & Services Division
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STP SOIL sTrP BORING LOGS.GPJ WLA.GDT 713108

Project Name : Job Number

STP COL Units 3 & 4: 6234-08-.4660 , A _,MACTEC SOIL LOG - Boring No. T4-3

Type and Diameter of Boring Boring Location Unit 4 Service Water Tunnel Total Depth
Mud Rotary / 4 Inches N 363201.98 E 2942341.95 282.3 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
MACTEC /L. Carter / CME 550 31.56 feet N/A N/A

Sampling Method Driving Hammer Wt./Drop No. of Samples Date Started
Split Spoon 138.8 / 30 Inches 69 5/29/08

Borehole Inclination Logged by Date Completed0 M.LLHerrera 6/3/08

Reviewed by / Date

Reviewed by / Date "_"_1___ ____

IUithology Remarks

FILL: very pale brown (10YR 8/2); SAND (SP); dry;
very firm; medium to coarse sand; mostly sand;
few gravel

BEAUMONT: very dark greenish gray (GLEY 1 3/N
to 3/1OY); CLAY (CH); moist; stiff; mostly clay

BEAUMONT: reddish brown (SYR 5/4) to yellowish.
red (5YR 5/6); CLAY (CH); moist; firm; mostly clay

BEAUMONT: yellowish red (5YR 4/6); CLAY (CH);
moist; stiffi mostly clay

BEAUMONT: yellowish red (5YR 4/6); CLAY (CH);
moist; stiff; mostly clay

BEAUMONT: yellowish red (SYR 4/6); CLAY (CH);
moist; stiff; mostly clay

BEAUMONT: yellowish red (5YR 5/6); CLAY (CH);
moist; stiff; mostly clay; high plasticity

BEAUMONT: yellowish red (5YR 4/6); CLAY (CH);
moist; stiff;, mostly clay; high plasticity

BEAUMONT: strong brown (7.5YR 5/6); clay;
SAND (SC); moist-, firm; fine sand; mostly sand;
some clay

BEAUMONT: strong brown (7.5YR 5/6); clay;,
SAND (SC); moist; loose; fine sand; mostly sand;
some clay

BEAUMONT; strong brown (7.5YR 5/6); SAND
(SP-SC); moist very firm; fine sand; mostly sand;
few clay

BEAUMONT: strong brown (7.5YR 5/6); SAND
(SP-SC); moist; very firm; fine sand; mostly sand;
few clay

BEAUMONT: light bmown (7.5YR 6/4); SAND (SP);
wet; loose; fine sand; mostly sand

BEAUMONT: strong brown (7.1YR 5/6); SAND
(SP); wetmfirm; fine sand; mostly sand

BEAUMONT: brown (7.5YR 5/4) to strong brown
(7.5YR 5/6); SAND (SP); moist; dense; fine sand;
mostly sand

BEAUMONT: yellowish brown (lOYR 5/4 to 5/6):
SAND (SP); moist; firm; fine sand; mostly sand

138/763TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name: Job Number
A MACTEC SOIL LOG - Boring No. T4-3

STP COL Units 3 & 4: 6234-08-4660

(D
0L

M t Lithology Remarks

SP
BEAUMONT: light yellowish brown (1OYR 6/4) to
brownish yellow (10YR 6/4); SAND (SP); wet; very
dense; fine sand; mostly sand

CH BEAUMONT: strong brown (7.5YR 4/6); CLAY
(CH); moist; stiff; mostly clay; high plasticity

BEAUMONT: strong brown (7.5YR 4/6); CLAY
(CH); moist; stiff; mostly clay; high plasticity

BEAUMONT: grayish brown (2.5Y 5/2); CLAY
(CH); moist; stiff; mostly clay; high plasticity

BEAUMONT: dark greenish gray (GLEY 1 10Y
4V1); CLAY (CH); moist; firm; mostly clay; few
shells; high plasticity

BEAUMONT: greenish gray (GLEY 1 5/5GY);
CLAY (CH); moist; stiff; mostly clay; few shell
fragments; high plasticity

BEAUMONT: greenish gray (GLEYI 5/5GY);
CLAY (CH);.moist; very stiff; mostly clay; high
plasticity

BEAUMONT: greenish gray (GLEY 1 5/5GY);
CLAY (CH); moist; very stiff; mostly clay; few sand;
high plasticity

BEAUMONT: brown (7.5YR 5/3); sand; CLAY
(CH); moist; very stiff; mostly clay; little sand; high,
plasticity

No Recovery

BEAUMONT: reddish brown (5YR 4/4) and
greenish gray (GLEY 1 6/5GY); CLAY (CH); moist;
very stiff; mostly clay; high plasticity; medium

_ _toughness
SC BEAUMONT: brown (7.5YR 5/3) and greenish gray

(GLEY 1 6/10Y); clay; SAND (SC); moist; loose;
fine sand; mostly sand; some clay

SP BEAUMONT: yellowish brown (10YR 5/4); SAND
(SP); wet; dense; fine sand; mostly sand; trace clay

BEAUMONT: brownish yellow (10YR 6/6); SAND
(SP); wet; very dense; fine sand; mostly sand

BEAUMONT: yellowish brown (10YR 5/6); SAND
(SP); wet; dense; fine sand; mostly sand

BEAUMONT: light yellowish brown (IOYR 6/4);
SAND (SP); wet; very dense; fine sand; mostly

a 2 of 8
139/763 g*o
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name : Job Number

MACTEC SOIL LOG - Boring No. T4-3
STP COL Units 3 & 4: 6234-08-4660

6
z

A 3 1.3 18 mos;vr-tf

LM a)

SSS 697 2C1 BEAUMONT: brown (7.5YR 5/4); CLAY (CH);

- 33 13 18 moist;,very stiff

81 - SS 97 2 - - BEAUMONT: brown (7.5YR 5/4); CLAY (OH);
S 34 1 18 moist, very stiff

84 SS 7 21 BEAUMONT: brown (7.5YR 5/4); CLAY (CH);
8 34 11 18 moist; very stiff868- - 1

8x SS 17021 BEAUMONT: brown (7.5YR 5/3); CLAY (CH);

87 3 2 18 moiyst; eysiff

89 -S 6s 4.5h BEAUMONT: brown .(10YR 5/3); CLAY (OH)mos;

90 36 18 moist; very stiff

91 SS - 23 BEAUMONT: brown (7.SYR 5/2 to 5/3); CLAY
2 37 18 (H); moist; very stiff

93

- SS 7 23 BEAUMONT: brown (7.5YR 4/2); CLAY (OH);
38 11 18 moist; very stiff

96 88 20.5 BEAUMONT: brown (dOYR 4/3); CLAY (OH); moist;

1050

7- 39 1 18 verystiff
98-

09- X SS- 6 1rS BEAUMONT: brown (loYR 43); CLAY (OH); moist;

00 - 18 -.-8-verystff

01
02 -

113- Ya:...

03- SS 1 21 BEAUMONT:wdark grayish brown (1 4 YR 412);

- -4ng. CLAY (OH); moist hard

06

!07-

09 ss 10 igh yelows rown
18 SAND (SP); wet; dense; medium to coarse sand;

10 -- - --- mostly sand

12-

13-
- S 6 £2. -C H BEAUMONT: greenish gray (GLEY 1 6/SOY) and114- X 129 18 dark yellowish brown (IOYR 4/4); CLAY (OH);

115 - 12 -- moist; very stiff-, mostly clay; few shell fragments

116-

117-

1 18/ SS 124 BEAUMONT: greenish gray (GLEY I 6/SGY) and

119 4 1 18 strong brown (7.5YR 5/6); CLAY (OH); moist; very

CORPORATION 140/763 DCN:ýTOSHIBA (

Nuclear Energy Systems & Services Uivision
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STP SOIL SIP BORING LOGS.GPJ WLA.GDr 7/3WC8

Project Name: Job Number 0MACTEC SOIL LOG - Boring No. T4-3
STP COL Units 3 & 4 : 6234-08-4660

03
0)

E
03
W,

0z

CL

to

0

A

El0 620

r

0
0)

to
C
03

CD

.12

03

n
C

121

122-

123-

124-

125-

126-

127-

128-

129-

130-

131"

132-

133"

134-

135-

136-

137-

138-

139-

140-

141-

142-

143-

144-

145-

146-

147-

148-

149-

150-

156-

152"

153"

154-

156-

157-
158-
159"

SS 10 22.5
13 -
18 18

x SS 17
46 17 18

XSS _
F47SS 1

03

2
03

=0) Lithology

CH stiff; mostly clay; few shell fragments

BEAUMONT: yellowish red (5YR 5/6); CLAY (CH);
moist; hard; mostly clay; high toughness

BEAUMONT: yellowish red (5YR 4/6); CLAY (CH);
moist; very stiff; mostly clay; high toughness

BEAUMONT: yellowish red (SYR 5/6); CLAY (CH);
moist; very stiff; mostly clay; high toughness

BEAUMONT: light greenish gray (GLEY 1 8/1OY)
and yellowish red (5YR 5/6); sand; CLAY (CH);
moist; very stiff; mostly clay; some sand

Remarks

SS-47A: 133.3' to 133.9'
SS-47B: 133.9' to 134.8'

- SS 6 7.5 SC BEAUMONT: light yellowish brown (2.5Y 6/4) and48 14 18 light gray (SY 7/2); day; SAND (SC); moist very
....- firm; medium grained sand; mostly sand, some

clay; trace shells

- SS 12 12 BEAUMONT: light gray (5Y 7/2); clay; SAND (SC);
49 24 18 moist; dense; fine sand; mostly sand; little clay

- SS 18 11.5 SP BEAUMONT: pale olive (5Y 6/3) and pale yellow
5 18 - -. (5Y 7/4); SAND (SP); moist; very dense; fine sand;

mostly sand

SS 20,, 14.5 BEAUMONT: pale brown (10YR 6/2); SAND (SP);
34 A' - moist; very dense; fine to medium sand; mostly

sand

ss
S52

9
10
go

18.5
18 U CH BEAUMONT: yellowish red (5YR 5/6); CLAY (CH);

dry; very.stiff, mostly day; high toughness
laM- ± ±t± ± - ± = i.~ ___

TOSH[BA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name: Job Number A

M E COLUnis&SOIL LOG 63B0ringNo. T4-3STP COL Units 3 & 4: 6234_08-4660MA-E,,-_ .•

1

1

1

1

1

1

1

1

1

1

1

1

1

1

I
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1
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1
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1

I
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1
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CL
E
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Bf

0

0

0
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2
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Uthology Remarks

CH

SS 8 2164 1
65 53 21 18

65-

66

67-

681

6- SS 1125
706 54 14 18

71-

72-

73
7 SS 8 124

7 55 14 18
75-

76-

77-
78-
79 SS 9 24

56 15 1 18

80,

81-

82-

83-
84- SS 19 22.5

x57 18 1
85-
86-

87

88
89- S 15.5

12 18

91

92
93- 14 ss1 8 116
94- 17 -195-x5 27T

96

97

98- SS 10 21.5
199 60 13 18

__15 18
3nn - _

BEAUMONT: yellowish red (5YR 4/6); CLAY (CH);
dry; hard; mostly clay; high toughness

BEAUMONT: yellowish red (5YR 516); CLAY (CH);
moist; very stiff

BEAUMONT: reddish brown (5Y 4/4); CLAY (CH);
dry;, very stiff; mostly clay; high toughness

BEAUMONT: strong brown (7.5YR 4/6); CLAY
(CH); dry; very stiff; mostly clay; high toughness

BEAUMONT: yellowish red (5YR 4/6); CLAY (CH);
dry; hard

BEAUMONT: yellowish red (5YR 4/6); CLAY (CH);
dry; very stiff

BEAUMONT: light gray (2.5Y7/2) and yellowish
brown (1 DYR 5/6); sand; CLAY (CH); moist; hard;
mostly clay;, some sand

BEAUMONT: light greenish gray (GLEY 1 7/1OY)
and yellowish brown (10YR 5/6); sand; CLAY (CH);

TOSHIBA CORPORATION
•Nuclear Energy Systems & Services Division

142/763 DCN: Par, 5 8



RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 713/08

* Project Name : Job NumbersvPec COant 3 Numbr 4MACrEC SOIL LOG - Boring No. T4-3
STP COL Units 3 & 4: 6234-08-4660

z

-•R -,.. . .CL ~ C2

E E =. 2~~
U) I ) o = - I a f, 3,co a Lithology Remarks

201"

202-

203-

204

205"

206"

207"

208"

209"

210

211"

212-

213,

214,

215.

216-

217-

218,

219

220.

221.

2222

223.

224,

225

226

227"

228

229

230

231

232'

233

234'

235

236

237

238

239

ýVýyCH moist; very stiff; mostly clay; some sand

SS 4 2.5 ML BEAUMONT: yellowish brown (IOYR 5/4) and light
S61 9 18 gray (5Y 7/2); SILT (ML); moist; stiff; mostly silt;

some clay

x1SSI 1523
18

SS WO21
63 WOR 18

CH BEAUMONT: dark gray (2.5Y 4/1) and light olive
brown (2.5Y 5/6); silt; CLAY (CH); moist; very stiff,
some silt; trace fine sand

BEAUMONT: very dark grayish brown (2.5Y 3/2)
CLAY (CH); moist; firm

BEAUMONT: reddish brown (5YR 414) and dark
greenish gray (GLEY1 4/5GY); CLAY (CH); moist;SS ~I VV8N 23/ 64 14 8

-~ I - 1 ________ C - - C - I _______________________________________

TOSHIBA CORPORATION
.Nuclear Energy Systems & Services Division

143/763
a 6 of 8
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 713/08Project Name: Job Number

STProec Name: Units 3 b g4:6MACTEC SOIL LOG - Boring No. T4-3
STP COL Units 3 & 4: 6234-08-4660

-a
0.

0)

5~

a,
(D

(D r

5,

0
V

A~

A
E

(D 0i; = W0 PLW Uthology Remarks
zU--u "=

241

242-
243-

244

245

246-

247-
248-249- 1 14 23

x 65 14 1181
250-

251

252

253

254-

255

256-

257
258-

2589- X SS12'0 17
2 69 20 18

260-

261-

262-

263

264-

265

266

267
268-i
2689- X -SS W 23

67 42 18

270---

27,1.

272-

273

274-

275-

276-

277-

278

279 ss WvvoH
68 118 1

very stiff; few silt

BEAUMONT: greenish gray (GLEY 1 5/5GY) and
dark grayish brown (2.5Y 4/2); CLAY (CH); moist;
very stiff

-I.
BEAUMONT: light olive (5Y 6/2) and pale olive (5Y
613); clay; SAND (SC); moist; very dense; mostly
sand; some clay; fine sand; high plasticity clay

BEAUMONT: olive (5Y 4/3) and light olive brown
(2.5Y 5/6); CLAY (CH); moist; hard; mostly clay;
few greenish gray (GLEY 1 6/1OY) fine sand

No Recovery

4-UV

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

144/763
P 7 of 8

DCN: _3f MPý 4



RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/0M

Project Name : Job Number
AMACTEC SOIL LOG - Boring No. T4-3

STP COL Units 3 & 4: 6234-08-4660

* E

-0 ) W k Uthology Remarks280

281

282-
283-

284-

285-

286-

287-

288-

289-

290-

291-

292-

293-

294-

295-

296-

297-

298-
299-
300-

301-

302-

303-

304-

305-

306-

307-

308-

309-

310-

311-

312-

313-

314-

315-

316-

317-

318-

319-

CH
SCSS

69 10
U4

22.5
18

BEAUMONT: yellowish red (5YR 4/6); sand; CLAY
(CH); moist; very stiff; mostly clay; little sand I
BEAUMONT: greenish gray (GLEY 1 5/5GY); clay;I\SAND (SC); moist; very firm; mostly sand; some
cay; fine sand; high plasticity clay
Boring terminated at 282.3 ft

SS-69A: 280.8' to 281'
SS-69B: 281 to 282.3'

A"M

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

145/763 DCN:".n.. 8 1-8



RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3108

Project Name : Job NumbersvPrc N e Jobs N b "' 462_040M ACTEC SOIL LOG - Boring No. T4-3A
STP COL Units 3 & 4: 6234-08-4660
Type and Diameter of Boring Boring Location Unit 4 Service Water Tunnel Total Depth

Mud Rotary 1 3 and 4 Inches N 363203.59 E 2942351.91 111.5 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
MACTEC / D. White I CME 55 LC 31.55 feet N/A N/A

Sampling.Method Driving Hammer Wt.IDrop No. of Samples Date Started
No sampling NA / NA 0 6/12/08

4)
4)

4)
0

4,
a
S
4,
CO

6z

4L
E

Borehole Inclination
0

V)
4)

A~

En2

>4(D

C
a)

C.) U)
C
(4
CD

A.

Logged by
. A. Taylor

Date Completed
6/14/08

Reviewed by / Date

Reviewed by / Date

4%.V, -7/3
1~)- 7RT~

0
0 1/ g -

Uthology Remarks

Drill to 87.5 ft for first
pressuremeter test

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

1461763
1 f 3

DCN: "---3 , 90 1



RS-5130404
STP SOIL. STP BORING LOGS.GPJ WLA.GDT 7/3008Project Name : Job Number

Prjet am:Jo Nmbr 'MAGTEC SOIL LOG - Boring No. T4-3A
STP COL Units 3 & 4: 6234-08-4660

CL
w
0

0.
E
wu

Cn

6
z
CL

CLE
(a

0
0

0
0

C,,

C

CD

E
0,-

0
!9

0~Ci
Lithology Remarks

An - - + - -, I ~ I, - I

Drill to 87.5 ft for first
pressuremeter test

TOSHIBA CORPORATION y
Nuclear Energy Systems & Services Division

147/763
Pa 2 3

DCN:



RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 713M08

Project Name : Job Number oMACTEC SOIL LOG - Boring No. T4-3A
STP COL Units 3 & 4: 6234-08-4660

6

(D -

C/) - =) M to: J( Llthology Remarksv v°

81

82

83

84

85

87

88

89

90

91

92

94

95

96

97

98

99

Pressuremeter test from
84.5' to 86.0'
Pressuremeter test from
86.0' to 87.5'

Pressuremeter test from
91.5' to 93.0'

Pressuremeter test from
93.0' to 94.5'

Pressuremeter test from
97.0' to 98.5'
Pressuremeter test from
98.5' to 100.0'

Pressuremeter test from
103.5' to 105.0'

Pressuremeter test
from105.0' to 106.5'

Pressuremeter test from
108.5' to 110.0'
Pressuremeter test from
110.0' to 111.5'

111

112
113
114

115

116

117
118

119

120

TOSHIBA CORPORATION •,
Nuclear Energy Systems & Services Division

148/763
Pa1 e 3 of 3D C N : ,'-" ý T-, :



RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 713/08

Project Name: Job Number
SOIL LOG - Boring No. T4-3B

ST .P COL Units 3 & 4: 6234-08-4 1660 M C E
Type and Diameter of Boring Boring Location Unit 4 Service Water Tunnel Total Depth

Mud Rotary /4 inches N 363201.89 E 2942335.38 232 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
MACTEC / J. Warren / CME 75 31.74 feet N/A N/A

Sampling Method Driving Hammer Wt./Drop No. of Samples Date Started
Undisturbed NA / NA 9 6123/08

Borehole Inclination

03-3

0.

0I E
.T

6z

E
W3

U)

U Ca,
C

C.,
03

U)

.9

A
. E
M3 03

0
0 pcn2

Logged by
R. Mogulla

Date Completed
6/25/08

Reviewed by / Date

Reviewed by / Date

Lithology

41r, I"/Il0IoW
ni NZ ro
£! I0Wf

Remarks
ri I i , . -4- i

1'

2

3

4.

5

6'

7

8

9.

10

11.

Boring T4-3B offset
approximately 10' west of
Boring T4-3

Drill to first sample at 12 ft

Pocket Penetometer (TSF):
3.25, 3.5, 3.0
Hand Held Vane Shear
(kg/cmA2): >1.0

12"

131 UD Q24, .._ 24
154-
15i UD 24
16 2 24.17.

No Recovery
Making another attempt beginning at 15 ft

CH BEAUMONT: yellowish red (5YR 5/6); CLAY (CH);
moist

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

149/763 DCN:".agg 1 6



RS-5 130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3108

PMACTEC SOIL LOG - Boring No. T4-3B
STP COL Units 3 & 4: 6234-08-4660

0.a)
*0

a)
0.
E(a
U)

z

C)

0.

I-

Eca
to

V -~ a,

L)

0

EJ

0

,I

0.-
C1(

LUthobogy Remarks

41-

42-

43-

44-

45-
46-

47-

4UD
3 24

_____ +
i1-, M BEAUMONT: greenish gray (GLEY 1 6/10Y); CLAY

(CH); moist

Pocket Penetometer (TSF):
1.5,1.5, 1.5
Hand Held Vane Shear
(kg/cmA2): 0.73

Pocket Penetometer (TSF):
2.25, 2.25, 2.0
Hand Held Vane Shear
(kg/cmA2): >1.0

UD
4

24
24

CH BEAUMONT: greenish gray (GLEY 1 6/10Y); CLAY
(CH); moist

I

LOv

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

150/763
2 1 6

DCN:



RS-5 130404
STP SOIL STP BORING LOGSGPJ WLA.GDT 7/3/08

Project Name: Job Number
%MACTEC SOIL LOG - Boring No. T4-3B

STP COL Units 3 & 4: 6234-08-4660"

a,
a,

a,
0

E
a,

0z

E
M,

ill,

C
a,
C
0
U

a,

a,
N

Co
C

C,

.4
E
-J
LM

I'D

C,

a);,

Llthology Remarks
Rn...nq - 4 4 .4 - - --, -4 - _____________

81'

82'

83

84

85.

86-

87-

89 UD 15 CH BEAUMONT: brown (7.5YR 5/4); sand; CLAY
89 5 24 (OH); moist; some fine sand

90 -1

91-

92-

93-

94

95-
96"

97"

98-

99"

100"

101

102-
103-

104-

105-

106-

107-

108-

109

110
111"

112

113-

114-

115

116.

117

11R q ------ I

Pocket Penetometer (TSF):
1.0,1.0,1.0
Hand Held Vane Shear
(kg/cmA2): inaccessable to
perform tests on exposed
soil

Pocket Penetometer (TSF):
4.0, 4.5, 4.5
Hand Held Vane Shear
(kg/cmA2): >1.0

119.

120

UD
6

23
24 FB

CH BEAUMONT: light greenish gray (GLEY 1 7/1OY)
and strong brown (7.5YR 516); CLAY (CH); moist;
trace fine sand

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

151/763
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STP SOIL STP BORING LOGS.GPJ WLA.GDT 73/08 
RS-5130404

Project Name: Job Number

STP COL Units 3 & 4: 6234-08-4660*MACTEC SOIL LOG - Boring No. T4-3B

120

121 7

122-

1237

124-
125

126

127

128J

129J

130i

131i

132J

133

134-
135i

136

137;

138.

139J

140!

141 I

142:

143J

144

145

146

147

1481

149

150
161!

152i

1537

154
155

156i
157'

158'

159J

0
0.
E
a)

U,

6z
CL

CL

E

V)a)

L,
a) a)

CC i
Lithology Remarks

TOSH1BA CORPORATION
Nuclear Energy Systems & Services Division

152/763
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RS-5130404
STP SOIL STP BOPJNG LOGS.GPJ WLA.GDT 7/3/08

Project Name : Job NumberSTPrjc Name Jnit b 3 I A:2304 MACTEC SOIL LOG - Boring No. T4-3B
STP COL Units 3 & 4: 6234-08-4660

a,

a,
0

E

6
z

F-
)
2

Ca

a,

0*~
O) C~

0
a'

(0
C
8

(0 J3
a)

=0.~

10(
Lithology Remarks

161-

162-

163-

164-

165-

166-

167-

168-

169-

170-

171-

172-

173-

174.

175-

176-

177-

I1 0•'

179 UD 7 0
7 .24

No Recovery

181-

182-

183-

184-

185-

186-

187-

188. UD
8

CH24
24

BEAUMONT: yellowish red (5YR 5/6); CLAY (CH);
moist

Pocket Penetometer (TSF):
3.0, 3.0, 2.75
Hand Held Vane Shear
(kg/cmA2): >1.0

190.

191.

192-

193

194

195

196.

197

198

199

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

153/763
Page 5 of 6
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/MOB

Project Name : Job Number

S:- MACTEC SOIL LOG - Boring No. T4-3B
STP COL Units 3 & 4: 6234-08-4660

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

154/763
Pa 6 of 6

DCN: -- *3 :k-,- V-



RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3108

Project Name : Job NumberProe-0Nme JbMmACTEC0er SOIL LOG - Boring No. T4-4
STP COL Units 3 & 4: 6234-08-4660 MACTEC
Type and Diameter of Boring Boring Location Unit 4 Service Water Tunnel Total Depth

Mud Rotary/4 Inches N 363102.57 E 2942333.93 200.5 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
AE Drilling / CME 750 ATV 31.38 feet N/A N/A

Sampling Method Driving Hammer Wt./Drop No. of Samples Date Started
Split Spoon 139.0 / 30 inches 28 6/21108

4;
0.

a)
0

02aL
E

0z

E
0(

a)
0

C.)
0
0

0
N

C',
C
2

(5

E
M

(1* - - t r- t - I - hI

X I

a
6
7

16
181

2

3

4
t .. t-11-I

SSA2'5
3 10

18
t"3 4 --

7 L 4 18

8-

-X 17

10
11 SS 3 1-X 19

13-

14- 45  g
1 18

16-

17

18

19 ss 7 2

.2

SM

a)

Uthology

Borehole Inclination
0

Reviewed by / Date . "l o,,
Reviewed by / Date 9k 3_lO

Logged by
T. Longley

BEAUMONT: gray (5Y 5/1); CLAY (CH); moist;
firm; red mottles

BEAUMONT: yellowish red (5YR 4/6); CLAY (CH);
moist; firm; small black organic flecs; few
calcareous concretions

BEAUMONT: yellowish red (5YR 4/6); CLAY (CH);
moist; firm; trace calcareous nodules

BEAUMONT: yellowish red (5YR 5/6) marbled with
light greenish gray (GLEY 1 7/1); CLAY (CH); .
moist; stiff; trace fine to coarse carbonate sand
nodules
BEAUMONT: yellowish red (SYR 5/6) marbled with
light greenish gray (GLEY 1 7/1); CLAY (CH);
moist; stiff; calcareous concretions

BEAUMONT: yellowish red (SYR 4/6); CLAY (CH);
moist; stiff; white chert; carbonate concretions

FILL: black (N 2.5); silt; SAND (SM); dry; firm

Date Completed
6/22/08

I,
Remarks

21 -

22-

23-

24-

25 -

26-

27-

28-

29

30-

31-

32-

33-

34-

SS 5 12 SP BEAUMONT: light reddish brown (5YR 6/4); SAND
- 8,18 (SP); wet; firm; fine sand; trace silt

S 4 SM BEAUMONT: light brown (7.5YR 6/4); silt; SAND
9S 18 (SM); wet; firm; stratified with occasional silt

- !lenses; rounded gravel

SS
10

4
7
10

ý2
18

36-

37-

38-

39- .;N

SP BEAUMONT: light brown (7.5YR 6/4); SAND (SP);
wet; firm

BEAUMONT: light brown (7.5YR 6/4); SAND (SP);
wet, very firmSS IAf1 1

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
S'P SOIL STP BORING LOGS.GPJ WLk.GOT 7/3105

Project Name: Job Number 0 MACTEC SOIL LOG - Boring No. T4-4
STP COL Units 3 & 4: 6234-08-4660

a,

.a,

E,

6z

co
a,a,

*0 a,
C
0
0
a,

a,
NCo

0

LM >, 0

5~ W
Lithology Remarks

4U-
41"

42-

43-

44- SS 20
45- 12 _ 18

46-

47-

48-
49 SS 1 22 1
50- 13 5

51-

52-

53-

54-

55-

56-
57-

58'

59. SSj 21

60- 14 1~6 1

61

62-

63
64-

65-

66-

67

68-
69 -X S ~6~2
70. 1 1 22

71

72

73

74-

75-

76-

77-
78-
79"1SS 215 10

12n_ 16 18

-l

SP

BEAUMONT: light yellowish brown (2.5Y 6/3) to
yellowish brown (IOYR 5/4); SAND (SP); wet; loose

CH BEAUMONT: brown (7.5YR 5/4); CLAY (CH);
moist; stiff

BEAUMONT: brown (7.5YR 5/4) to light brown
(7.SYR 6/3); CLAY (CH); moist; stiff; thin silt lenses

BEAUMONT: reddish brown (SYR 5/4) to light
greenish gray (GLEY 1 7/1); CLAY (CH); moist;
very stiff; calcareous nodules from 59 ft to 60 ft

BEAUMONT: light reddish brown (5YR 6/4) to
reddish brown (5YR 5/4); CLAY (CH); moist; hard

SP BEAUMONT: light reddish brown (5YR 6/4); SAND
(SP); wet;, dense; trace silt

BEAUMONT: light brown (7.5YR 613); SAND (SP);
wet; dense; trace silt

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

156/763
Page 2 of 6

DCN: WW-3 KW T



RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name : Job Number

STPCOL UName Job Numbr 4MATEC SOIL LOG - Boring No. T4-4
STP COL Units 3 & 4: 6234-08-4660W

0
0

a
0

a

0)
.-a
E
M
Cn

.0

C,
.3-
S(C

0,

0ii
>2

C
0
C
0

C)
0

.L4fn
C'G

.5
E

81

82

83

84

85

86

87

88

89

-t - t -r1- r - I - I- -

91i

92-

93-

94-
95-

96-
97i

98

99 8 1 24
-nnh 18 10 18

J5
0 CO
in a Uthology

-t
SP

CH BEAUMONT: brown (7.5YR 513); CLAY (CH); wet;
very stiff, high plasticity; trace calcareous
concretions

BEAUMONT: brown (7.5YR 5/3); CLAY (CH);
moist very stiff; trace silt

. Remarks

101

102

103

104

105

106

107

108

109

110
i111'

112

113

114

115

116

117

118

119

120

.!

-X SS1i 17• 1-4 •'~•": P we;vr imBEAUMONT: light brown (7.SYR 6/3); SAND (SP);
_19 P 18 wet; very firm

q':•

205 T8
/\20 11 18 IV///,I1I-n 11-CUIVIIIN I: Ilgnh greenisn gray (iLEY 1 8/1) and

light brown (7.5YR 6/4); CLAY (CH); moist; very
; ¢ • i I FJJJ• I I

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08
RS-5130404

Project Name: Job Number

ffMAGTEC SOIL LOG - Boring No. T4-4
STP COL Units 3 & 4: 6234-08-4660

17), 4,

6z
CL

E
cc

0i

4, r

0)
0,

0,

E
ZI
2'

-C
1 Y() .1 - + - I - - "I -1"- t -

121"

122-
123"

124.

125.

126-

127-

128-

129"

130-

131"

132-

133-

134-
135-

136"

137-

138-

139"

140

141-

142-

143-

144-

145-

146-

147-
148-

149-

150

151-

152-
153"

154-

155"

156-

157-

158

159.

C
"C
-J

ka-
=0
CO2 Lithology

-4

CH I stiff; trace carbonate nodules

Remarks

21S 12 18
12 1921 16 18

BEAUMONT: reddish brown (5YR 4/4) marbled
with white (2.5Y 8/1); CLAY (CH); moist; very stiff;,
trace calcareous nodules; shell fragments

- ss 12 CL BEAUMONT: light gray (5Y 7/1) to olive yellow
12 -
23 18 (2.5Y 6/8); CLAY (CL); moist; hard; trace
- -calcareous nodules

SS N 103 11423 26. 18

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

SP BEAUMONT: light gray (5Y 7/1); SAND (SP); wet;
dense; calcareous nodules

BEAUMONT: light gray (SY 7/1); SAND (SP); wet,
very dense; poorly graded

2SS I1 430 -824 25 1

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL SW BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name : Job Number 0•
P MACTEC SOIL LOG - Boring No. T4-4

STP COL Units 3 & 4: 6234-08-4660

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

159/763
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name : Job Number

4MACTEC SOIL LOG - Boring No. T4-4
STP COL Units 3 & 4: 6234-08-4660

228-

229-

230-

231-

232-

233M-

234-

235-

236-

237-

238-

239-

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

160/763
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RS-5130404
ST IUIL ST BRI~KNG, LLAGbAGrJ VVLA.GDU 7/3108

Project Name: Job Number

"' MACTEC SOIL LOG'- Boring No. T4-5
STP COL Units 3 & 4: 6234-08-4660

Type and Diameter of Boring BoringLocation Unit 4 Service Water Tunnel Total Depth
Mud Rotary / 4 Inches. N 363001.52 E 2942349.69 280 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
MACTEC / D. White / CME 55 LC 31.28 feet N/A N/A

Sampling Method Driving Hammer Wt./Drop No. of Samples Date Started
Split Spoon 138.4 / 30 Inches 39 5/31/08

Borehole Inclination
0

Logged by
A. Taylor

Date Completed
6/12/08

Reviewed by / Date

Reviewed by / Date

Llthology

!:16 c, -7 /1 Log
IA4 77,t/9- 2ý

( " I-
Remarks

i
CH BEAUMONT: black (5Y 2.5/2); gravel; CLAY (CH);

moist; very stiff; little gravel; trace silt

BEAUMONT: very dark gray (2.5Y 3/1); CLAY
(CH); moist; stiff; mostly clay; white nodules

BEAUMONT: dark gray (5Y 4/1) and yellowish red
(5YR 5/6); CLAY (CH); moist; firm; mostly clay

BEAUMONT: yellowish red (5YR 5/6); CLAY (CH);
moist; stiff; mostly clay

BEAUMONT: strong brown (7.5YR 5/6) and light
gray (2,5Y 7/2); CLAY (CH); moist; firm; mostly
clay

BEAUMONT: strong brown (7.5YR 5/6) and light
gray (2.5Y 7/2); CLAY (CH); moist; stiff; mostly clay

MH BEAUMONT: strong brown (7.5YR 5/6); SILT (MH);
moist; stiff; mostly silt

ML

11
BEAUMONT: yellowish brown (1 0YR 5/8); sand;
SILT (ML); moist; stiff; little sand; mostly silt

SM BEAUMONT: yellowish brown (10YR 5/6); silt;
SAND (SM); moist; firm; some silt; mostly sand

BEAUMONT: yellowish brown (1OYR 5/6); silt;
SAND (SM); moist; very firm; some silt; mostly
sand

BEAUMONT: yellowish brown (1OYR 5/6); silt
SAND (SM); moist; dense; some silt; mostly sand

161/763 
a

161/763
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

a4. 1 - 1 8

DCN: W-9-3 ;1RXI



RS-5130404
STP SOIL rn-P BORING LOGS.GPJ WLA.GDT M/308

Project Name : Job Number SOIL LOG- Boring No. T4-5

STP COL Units 3 & 4: 6234-08-4660pMACTEc

a,
a,

a,

Uf)

0z

ca
(1)

3 =D

C

C
0
C-,
a,
Cs

0

U)
C
Ca

4e - ~

Lithology Remarks
4U ":

41

42

43

44- SS 5 18

45 " 12 r6 18

46-

47-

48
49 - SS 3 18

50- 1 613

51i

52-

53'

54-XSSI 41855) 14 7 118

56-

57

58

D 16 18

61'

62-

63- 644 ss12 i01
64-SS 20
65!- .16 24 18

66-
67-

68

69 ss 12 14

70 - 17 27 18

71-

72

73-

74- SS 21 11•20 -
75-'x 18 19 18

76-

77-

78
79- SS 1137 13.5

23 18nL I9 34 1

BEAUMONT: reddish yellow (7.5YR 6/6); CLAY
(CH); moist; stiff; mostly clay; trace sand

BEAUMONT: dark yellowish brown (IOYR 5/4) and
olive gray (5Y 5/2); CLAY (CH); moist; stiff; mostly
clay

BEAUMONT: gray (5Y 6/1); CLAY (CH); moist;
stiff; mostly clay

Change in strata based on
drilling observations

Change In strata based on
drilling observationsBEAUMONT: reddish yellow (7.5YR6/6); silt;

SAND (SM); moist; very firm; mostly sand; some
silt

BEAUMONT: reddish yellow (7.5YR 6/6); silt;
SAND (SM); moist; dense; mostly sand; some silt

BEAUMONT: yellowish brown (10YR 5/8); silt;
SAND (SP-SM); moist; dense; mostly sand; few silt

BEAUMONT: light olive brown (2.5Y 5/6); SAND
(SP); moist; dense; mostly sand; trace silt

BEAUMONT: light olive brown (2.5Y 5/6); SAND
(SP); moist; very dense; mostly sand; trace silt

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

1621763
Pae 2 of 8

DCN: PC*-- -3



STP SOIL STP SORING LOGS.GPJ WLA.GDT 7M3/08

Project Name: Job Number

%M4AGTEC
STP? COL Units 3 & 4: 6234-08-48661

RS-5130404

SOIL LOG - Boring No. T4-5
I

. I r - - r - -

0
0

a
Cu

0
E
U)

0

a

Cn

a) ?-1
C

0 Ach
C.)

.5
2
n2'

C

81-

82-
83-

F ,

6 4 tSX SS 1 5 11
20 11 18

86-
87-
88

89- S 18

90 21 12 -8 -

91

92
93-

94 SS - 188
5 22 18

96
97
98
99 S85 18

I nn r23S 101 18

I

IN SI

CH

0 r

IC,
Uthology

BEAUMONT: strong'brown (7.5YR 5/6); CLAY
(CH); moist; very stiff; mostly clay

BEAUMONT: strong brown (7.6YR 5/6); CLAY
(CH); moist; very stiff; mostly clay

BEAUMONT: strong brown (7.5YR 5/6); CLAY
-(CH); moist; very stiff; mostly clay

BEAUMONT: strong brown (7.SYR 5/6); CLAY
(CH); moist; very stiff; mostly clay

No Recovery

Change in strata based on
drilling observations

Change In strata based on
drilling observations

Remarks

101

102-
103-

104-

105-

106

107-
108-

109-
110 -

111

112

113-
114-

115-
116
117

118
119f

+ ± - t - ± - t - - i

/ SS
24

I11
14
9n

11
18

SP BEAUMONT: light olive brown (2.5Y 5t3); SAND
(SP); moist; dense; mostly sand; trace silt

-4- -h-~-- + - + - + - -

Ss
25

B 1812 18I1>

CH BEAUMONT: light gray (SY 7/2) and yellowish red
(5YR 5/6); CLAY (CH); moist; very stiff; mostly clay

163/763TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

Pa e 3 of 8
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 713/08

Project Name : Job Number e SST CLunts3& :63-o-46•%tM•ACTE'C SOIL LOG - Boring No. T4-5
STP'COL Units 3 & 4: 6234-08-4660 AMCE

6

Z!

c c "w -•" . < C fl w• •Uthology Remarks120.601t )F ccJ C

121-

122-

123-

124-

125-

126-

127-

128-

129 SS 190 11818
26IA 18

1hU; - - ., - -

131-

132-

133
134-

135-

136

137-

138-
139'• SS 14 ý181139 27 16 18ta.k27 1618

141-

142

143

144.

145

146-

147-

1485

149"

CH

BEAUMONT: yellowish red (5YR 5/6); CLAY (CH);
moist; very stiff; mostly clay

BEAUMONT: pale yellow (2.5Y 8/2) and olive
yellow (SY 6/8); CLAY (CH); moist; very stiff;
mostly clay; trace sand; white nodules

-'4
Change in strata based on
drilling observations •

1 1. 13Ah21 10
18

SM BEAUMONT: olive yellow (2.5Y 6/8) and light gray
(5Y 7/1); silt; SAND (SM); moist; dense; mostly
sand; some silt1-- hI a -+- -

151.

152,

153-

154'

155.

156-

157'

158

159.
A S 121189

CH BEAUMONT: strong brown (7.5YR 5/6) and white
(5Y 8/1); CLAY (CH); moist; very stiff; mostly clay

,vv

TOSH[BA CORPORATION
Nuclear Energy Systems & Services Division

164/763
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STP SOIL STIR BORING LOGS.GPJ WLA.GDT 7/3108

Project Name: Job Number

STP COL Units 3 & 4: 6234-08-4660

d
z

-C D r- - UM LJ L~~~ :2 c,

RS-5 13 0404

SOIL LOG - Boring No. T4-5
RS-5130404

165/763TOSNHerA CORPORATION
Nuclear Energy, Systems & Services Division

PaýLe 5 Of 8

DCN: WWAý,Tý T



RS-5 13 0404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7W3108

Project Name: Job Number
SMACTEC SOIL LOG - Boring No. T4-5

STP COL Units 3 & 4: 6234-08-4660

200-

201-

202-

203-

204-

205-

206-

207-

208 i

209-

210-

211-

212-

213

214:

215

216

217'

218

219

6z

E
cc

co
E
Mu
U)

C 0

=,
L0

CC

CC

CC

CO
C

2
CD

.15

.5
OC
CC

CC
.15
'C

.4

M
aL-

Ho
=Coý Uthology Remarks

CH

A 18

/fll'.
V., f I

221

222

223-

224-

225-

226-

227-

228"

229-

230-

231"

232-

233"

234-

235.

236-

237-

238"

239.

BEAUMONT: dark grayish brown (2.5Y 4/2); CLAY
(CH); moist; stiff; mostly clay

No Recovery
35 1r 18

Z•-U 
'

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

166/763
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RS-5130404
~T0~flhI WrPRflRIMflIflfl~flPJ WIAflrtT 71V05

Projc Name: Job Number .ISNMACTEC SOIL LOG - Boring No. T4-5

STP COL Units 3 & 4: 6234-08-4660

z
ZE

Li .'-aS 0 0 -2

q to A o A irU ~.thology Remarks9 A A- -- .:--r

241'

242•

243•

244-

245•

246•

247•

248-

249-

250

251

252

253-

254,

255-

256-

257'

258,

259.
A SS36

5
S
p

0
18

261

262

263264 - ss 1_8
264 

1137 14 18
265 SS

266-

267-

268

269 3 10 18

CH

No Recovery

BEAUMONT: greenish gray (GLEY 2 6/1OG); sand;
CLAY (CH); moist; very stiff; mostly clay; some
medium to coarse sand

BEAUMONT: dark gray (2.5Y 4/1); CLAY (CH);
moist; very stiff; mostly day

BEAUMONT: greenish gray (GLEY 1 5/5GY); sand;
CLAY (CH); moist; very stiff; mostly clay; some

271-

272-

273-

274

275

276

277

278-

279 ss39 14
18

1

-30n 39 14 I I I
L,.UtJ

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

167/763
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3M08

Project Name: Job Number &I S
MACTEC SOIL LOG - Boring No. T4-5STP COL Units 3 & 4 : 6234-08-4~66

(.
0

280

281-
282 -

283-
2842
285
286
287
288
289

290-
291
292

293

2941

295

296
297
298,
2992
3.00
301

302

303
304:

3054

306

307 -

308
309-

310-
3111

312

313.
314-

315

317

319 -

320

6
z

C-

E

I
a,

a,-a-
E
'acc

W,

0,

Lithology Remarks
-~-~-~-4+-4-h-+ * - r

\sand /
Boring terminated at 280.0 ft

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

168/763
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RS-5130404
STP .ROLL .TP RflRINM• ILO(•.GPJ W!A .•rlT 7l~t'JlR

Project Name : Job Number

9MACTEC SOILLOG - Boring No. T4-6
STP COL Units 3 & 4: 6234-08-4660
Type and Diameter of Boring Boring Location Unit 4 Service Water Tunnel Total Depth

Mud Rotary/ 4 Inches N 362902.61 E 2942332.96 202.9 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
LEWIS ENV / Mobile B-61 31.25 feet N/A N/A

Sampling Method Driving Hammer Wt./Drop No. of Samples Date Started
Split Spoon 139.8 / 30 inches 34 6/1/08

C

a.
a)
0

a)

E
U)

z

E
(9

co

a)
a) a3

a)
N

(0
C
2
C,

a)

-6
=
0

Borehole Inclination
0

Reviewed by / Date

Reviewed by / Date

.4ub -11,316A

Logged by
A. Mwembeshi

Date Completed
6/3/08

P'Y 1-137-0
(of I

RemarksLithology
u - _

1 5 18
2-

3"

4 S 3 2.5
ýA 18

7 3 3

3 4 18

8-

9 SS -3 154
10

1 -
3 1

12 -X S1f 184

131

114 - SS 16

15- X 6 7 18

16
17i

181

19 -X SS :*4 18

20 7 5 18

21-

22-

23-

24 X SS 21

25- 3 18

26-
27

28.

29 -X S 10
30! 7 18

31-

32

33
34- SS 14
35 10 18

36-

37-
38-
39 sS 19 12

11 27 T8An 11 2;2

SM FILL: pinkish white (7.5YR 8/2); silt; SAND (SM);
dry; firm; fine sand; trace gravel

SI FILL: brown (7.5YR 512);. gravel; SAND (SP); dry;
loose; some gravel

FILL: yellowish red (5YR 4/6); CLAY (CH); dry;
FILL: yellowish red (tYR 4/6); CLAY (CH); dry;firm; trace gravel; trace organics

iL,,rl BEAUMONT: reddish brown (SYR 4/4); CLAY
(CH); moist; stiff; trace gravel

BEAUMONT: yellowish red (SYR 4/6); CLAY (CH);
moist; stiff

BEAUMONT: yellowish red (SYR 4/6); CLAY (CH);
moist; stiff

BEAUMONT: yellowish red (SYR 4/6); CLAY (CH);
moist; stiff

iM BEAUMONT: yellowish red (5YR 5/6); silt; SAND
(SM); wet; loose, fine sand

BEAUMONT: strong brown (7.5YR 5/6); silt; SAND
(SM); wet; loose; fine sand

BEAUMONT: strong brown (7.5YR 5/8); silt; SAND
(SM); wet; firm; fine sand

BEAUMONT: strong brown (7.5YR 5/6); silt; SAND
(SM); wet; firm; fine sand

BEAUMONT: strong brown (7.5YR 5/6); silt; SAND
(SM); moist; dense; fine to medium sand

SS-7A: 18.5' to 19.5'
SS-7B: 19.5' to 20.0'
Began wash drilling at 20 ft

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

169/763
Page 1 of

DCN: 3



RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name : Job Number %MACTEC SOIL LOG - Boring No. T4-6
STP COL Units 3 & 4: 6234-08-4660

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

170/763
Page 2 of 6DCN: _lA-:q•,-O



RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3108

Project Name : Job NumberSTProject Nam: Jb N r &MACTEC SOIL LOG - Boring No. T4-6
STP COL Units 3 & 4: 6234-OB-4660 M C E

0. 4)
0~
2
4,

U,

6
z

E
M,

to

-d
Z5 -G

Q4

12.G

4)

4)
12

.4

-J

LM
W)
.0

4)

0.
W,
CL.

=cj
Lithology Remarks

81-

82-

83-
84 -X SS 6 17
85 20 1 18

86

87-

88-
89- g S 19

90 21 11 18

91F

92-

93
94- SS 6 22
95 22 12 18

98-
97-

98
*99- X -SS -2

100. 23 1!0 18

101,

102

103
1044

105

106

107-

1086

109X 8 22

110 2 1 18-
111i

112-

113

114.

115-

116-

117-

118-

119 sS 7 20
120 25 11 18

SM

CH BEAUMONT: strong brown (7.5YR 4/6); CLAY
(CH); moist; very stiff

BEAUMONT: brown (7.5YR 4/4); CLAY (CH);
moist; very stiff

BEAUMONT: brown (7.5YR 4/4); CLAY (CH);
moist; very stiff

BEAUMONT: strong brown (7.5YR 4/6) and bluish
gray (GLEY 2 6/5B); CLAY (CH); moist; very stiff

BEAUMONT: light greenish gray (GLEY 1 7/5GY);
CLAY (CH); moist; very stiff

BEAUMONT: light greenish gray (GLEY 1 8/5GY)
some strong brown (7.5YR 5/6); CLAY (CH); moist;

TOSNHBA CORPORATION
Nuclear Energy Systems & Services Division

171/763
Paae 3 of 6
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RS-5 130404
STP SOIL S'P BORING LOGS.GPJ WLA.GDT 7/3108

Project Name : Job Number
TMACTEC SOIL LOG - Boring No. T4-6

STP COL Units 3 & 4: 6234-08-4660 AM ~ E

0

120

121

122

1231

124'

125

126

127

128

1291

6z

CL

EE
ca
V)

0)0-c Gi
C

0
0.

a)
N

Cd,

C,

-2

-i

18

131

132'

133-

134-

135-

136-

137"

138"

139"

-J

aD

CH I very stiff

SM BEAUMONT: strong brown (7.5YR 5/8); silt; SAND
CH (SM); wet; dense; fine sand

BEAUMONT: strong brown (7.5YR 5/8); CLAY
(CH); moist; hard

Llthology Remarks

SS-26A: 128.5' to 129.2'
SS-26B: 129.2' to 130.0'

Driller indicated to have lost
water circulation between
130 and 140 ft

1 -X~2712
131A

14.5
18

SC BEAUMONT: light greenish gray (GLEY 1 7/10Y);
clay; SAND (SC); moist; very firm; fine sand

F -

141

142-
143-

144-

145-

146-

147-

148-

149-

150.

151-

152-

153-

154-

155-

156-

157-

158.

159-

-2 15 10 SM BEAUMONT: light greenish gray (GLEY 1 7/5GY);28 18 silt; SAND (SM); wet; dense; fine sand

28 25 18~

ssI 181829 18 18 a CH BEAUMONT: strong brown (7.5YR 5/6); CLAY
(CH); moist; very stiff

ME

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

172/763
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name : Job Number
%MAGE SOIL LOG - Boring No. T4-6

STP COL Units 3 & 4: 6234-08-4660 OMACTEC

z

d) (

(D

BE 0 0

CO < Lithology Rermarks

1 ) m. -1,c-0

161'

162'

163

164

165

166,

167

1686

169

170

171

172-

173

174

175-

176,

177-

178-

179"

\j !SS 1a2 13730 15n30 21 T7

k rz 1 10r 1 r 1
31 14

V5 18
1 ou - - *

181

182-
183-

184-
185-

186

187i

188-

189o - 22 10

-4-

CH

SM BEAUMONT: reddish brown (7.5YR 5/6); silt;
SAND (SM); moist; very dense; fine sand

BEAUMONT: reddish brown (5YR 5/4); silt; SAND
(SM); moist-, very firm; fine sand

SS-30A: 168.5' to 168.9'
SS-30B: 168.9' to 169.6'

SS-31A: 178.5' to 178.75'
SS-31B: 178.75' to 180.0'

CH BEAUMONT: strong brown (7.5YR 5/6); CLAY
(CH); dry; very stiff

BEAUMONT:' yellowish red (5YR 416); CLAY (CH);
moist; hard; trace fine sand; trace gravel

No Recoaery

BEAUMONT: yellowish red (5YR 5/6); CLAY (CH);
moist; hard

191.

192"

193"

194-

195

196-

197

198

199

200

0
18

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

173/763
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RS-53 30404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name : Job Number S
STP COL UnitsMACTEc SOIL LOG - Boring No. T4-6

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

174/763
Pae 1 of 6
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RS-5130404
SIT' Stnlt STP BORPINS nrOs-l.i•P WLASDT 7/3/i18

Project Name : Job Number SMACTEC SOIL LOG - Boring No. T4-7
STP COL Units 3 & 4: 6234-08-4660

Type and Diameter of Boring Boring Location Unit 4 Service Water Tunnel Total Depth
Mud Rotary/ 4 Inches N 362801.49 E 2942350.24 284.5 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
Miller Drilling / CME 750 ATV 31.12 feet N/A N/A

Sampling Method Driving Hammer Wt./Drop No. of Samples Date Started
Split Spoon 139.6/30 inches 38 6/1/08

Borehole Inclination
0

Logged by
R. Clark

Date Completed
6/4/08

Reviewed by / Date

Reviewed by / Date
!4ub Im -
IV'77iMf

I Lithology Remarks

FILL: brownish yellow (1 OYR 6/6); SAND (SW);
-\moist; firm; HCI reaction ,- SS-1A: 0' to 1.5'

SS-1B: 1.0'to 1.5'BEAUMONT: brown (10YR 5/3); CLAY (CH); moist;
stiff; high plasticity; HCI reaction

BEAUMONT: dark gray (10YR 4/1); CLAY (CH);
moist; firm; little silt; high plasticity; trace organics;
very weak HCI reaction; trace gravel sized calcium
carbonate nodules

BEAUMONT: reddish brown (5YR 5/4); CLAY
(CH); moist; firm; little silt; high plasticity; trace
granule sized calcium carbonate nodules; HCI
reaction
BEAUMONT: reddish brown (5YR 5/4); CLAY
(CH); moist; firm; little silt; high plasticity; trace
granule sized calcium carbonate nodules; HCI
reaction; slightly mottled
BEAUMONT: reddish brown (2.5YR 5/4); CLAY
(CH); moist; stiff; little silt; high plasticity; HCI
reaction; slightly mottled

BEAUMONT: yellow red (5YR 5/6); CLAY (CH);
moist; firm; little slit; high plasticity; HCI reaction;
slightly mottled

BEAUMONT; strong brown (7.5YR 5/6); CLAY
(CH); moist; firm; high plasticity; blocky; HCI'
reaction

BEAUMONT: light brown (7.5YR 6/4); silt; SAND
(SM); wet; firm; mostly fine quartz sand; some silt;
HCI reaction; particle size increases with depth

BEAUMONT: light brown (7.5YR 6/4); silt; SAND
(SP-SM); wet; loose; HCI reaction; mostly fine
poorly graded quartz sand; some silt

BEAUMONT: light yellowish brown (IOYR 6/4); silt;
SAND (SP-SM); wet;, firm, mostly fine poorly
graded quartz sand; few silt; HCI reaction

BEAUMONT: very pale brown (1 YR 7/4); silt;
SAND (SP-SM); wet; very firm, mostly fine poorly
graded quartz sand; few silt; HCI reaction

TOSHIBA CORPORATION
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3108

Project Name : Job Number
°MAGTEC SOIL LOG - Boring No. T4-7

STP COL Units 3 & 4: 6234-08-4660

a
4)
C

E

6z

CL

(n
§1

r
0

.G

12

(D

S
-I

2
C

C

C
an i

41

42

44. SS
A12 8

13
7

15
18

45-
46-

47-

48- a 2
4 13 6 18 1

50'

51

52-

53 * ss 1
54 14 6 18I

SP-
SM

BEAUMONT: very pale brown (10YR 7/4); silt;
SAND (SP-SM); wet; firm, mostly fine poorly
graded quartz sand; few silt; HCI reaction'

=co Uthology

SS-12A: 43.0' to 44.1'
SS-12B: 44.1' to 44.5'

CH BEAUMONT: strong brown (7.5YR 5/6); CLAY
(CH); moist; very stiff; high plasticity; HCI reaction

BEAUMONT: brown (7.5YR 5/4); CLAY (CH);
moist; stiff; high plasticity; HCl reaction; blocky;
slightly mottled

BEAUMONT: greenish gray (GLEY 11 OY 7/1);
CLAY (CH); moist; stiff; high plasticity; HCI
reaction; trace coarse sand sized calcium
carbonate nodules

Remarks

55.

56

57

5 - S 'rr _ -_18 CL BEAUMONT: pale yellow (5Y 7/3) to strong brown
15 11 T8 (7.5Y 5/6); silt; sand; CLAY (CL); moist; very stiff;

60- HCI reaction; some fine sand; some silt; trace
coarse sand and gravel; slight plasticity

61-

62

63 s 180 ML BEAUMONT: light brown (7.5Y 6/4); clay; sand;

64- X 186 1 SILT (ML); wet; very stiff; some fine sand; some

65 - clay; slight plasticity

66-

67
68 .! . . .... ........... ... . . .. .. ...___ ___ ____ __
68

69

70"

71"

72"

A SS17 11 15
18

15 's- 4 4

73"-4_ss O 105S~YS 1574 X 17 T8

75-

76

77-
7D -!

x

SP-
SM

BEAUMONT: light brown (7.5YR 5/4); silt; SAND
(SP-SM); wet; very firm; mostly fine poorly graded
quartz sand; few silt; HCI reaction; slight
stratification observed

BEAUMONT: light yellowish brown (1OYR 6/4); silt;
SAND (SP-SM); wet; dense; mostly fine poorly
graded quartz sand; few silt; HCI reaction

BEAUMONT: light yellowish brown (IOYR 6/4); silt;
SAND (SP-SM); wet; very firm; mostly fine poorly
graded quartz sand; few silt; HCI reaction

79- 19 1SS 14184

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL SP BORING LOGS.GPJ WLA.GDT 713/08

Project Name :Job NumberSTPrjc NOL Jobt 3 & 4:8- 60MACTEC SOIL LOG - Boring No. T4-7
STP COL Units 3 & 4: 6234-08-4660

C,
0)
0.

4,

C•

(D
'a-
E
4,

to

6
z

Ed

4,

(D c.0 I"
r
0
L.

0)

C,,
C
CU
(9

LM0

I
d)

10
= o Lithology Remarks

81-

82-

SP-
SM

8 5" S 10 17 1" ML BEAUMONT: reddish yellow (7.5YR 6/6); clay;
20 1118 SILT (ML); wet; very stiff; mostly silt; some clay;

85- trace fine sand; slight plasticity; HCI reaction

86-

87-

89-
Ss
21

0
7
8

19
18

90"
91-

92"

901
911

92-

8 994- X22S 12 181

95-

96-

97

98- 18
99 23 12 8

100.

101-

102

103-•1043"X S2S 88 19
104- 12 18

105-

106-

107-

108-

109"

110-
111

112

113 - 5 10 1
7 -114 25ZŽ 10 18

CH BEAUMONT: greenish gray (GLEY 1 1OY 7/1);
CLAY (CH); moist; stiff;, mostly clay; little silt; trace
sand; calcium carbonate nodules; high plasticity;
HCI reaction

BEAUMONT: light brownish gray (2.5Y 6/2); CLAY
(CH); moist; very stiff; mostly clay; little silt; high
plasticity; HCI reaction; trace calcium carbonate
and manganese nodules

BEAUMONT: yellowish red (5YR 5/6) mottled with
light gray (GLEY 1 5GY 8/1); CLAY (CH); moist;
very stiff; HCI reaction; high plasticity

BEAUMONT: reddish brown (5YR 5/4) mottled with
light gray (GLEY 1 5GY 8/1); CLAY (CH); moist;
very stiff; HCI reaction; high plasticity

BEAUMONT: light gray (2.5Y 7/2); CLAY (OH);
moist; very stiff; trace dark'clay; high plasticity; HCI
reaction; trace calcium carbonate nodules; black
(2.5Y 2.5/1) inclusions

Lost all drill fluid circulation
at approximately 110 ft.

Probable sand layer from

110 ft to 113 ft

Fluid retum at 113 ft

115'

116'

117'

118,

119,

120"

TOSHIBA CORPORATION
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RS-5 130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name: Job Number

S2MACTEC SOIL LOG - Boring No. T4-7
STP COL Units 3 & 4: 6234-08-4660

C

V

0.
a,

^^

a)

6

CL

E
Wu
U)

-01WV-c

DC

> 4)

0)

03

03
N

Co
C

0

03

Uthology Remarks
-t -r

121

122

CH

123- S 19
26 13 18

125-

126-

127-

128-

129

130-

131-

132-

133 \A 1s 9
134 V •\S 1 18N27J 12 Il

BEAUMONT: yellowish red (5YR 5/6) mottled with
light greenish gray (GLEY I 5GY 8/1); CLAY (CH);
moist; very stifft HCI reaction

BEAUMONT: reddish brown (2.5YR 5/4) mottled
with light greenish gray (GLEY I 5GY 8/1); CLAY
(CH); moist; very stiff; high plasticity; HCI reaction135

136

137

138

139

140

141.

142

14j- - 6 -

144. 28 13 18

145-

146-

147-

148-

149

150-

151-

152-

153 - 1 17154- X S2S 15• •i
29 20 18

155-

156-

157

158

159

160n

-F
CL BEAUMONT: pale yellow (5Y 7/3); sand; CLAY

(CL); moist; hard; slight plasticity; some fine sand;
mostly clay; HCI reaction

-F --..--

SP-
SM

BEAUMONT: light gray (5Y 7/2); silt; SAND
(SP-SM); wet; dense; mostly fine poorly graded
quartz sand; few silt; HCI reaction; slight
laminations.

TOSHIBA CORPORATION
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RS-5 13 0404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 703J08

Project Name: Job Number

S AMACTEC SOIL LOG - Boring No. T4-7
STP COL Units 3 & 4: 6234-08-4660

tot4)

E
W)
Ino

6z

A?

in .4)
rr4)

C:

0
0ý

4)

ci,
C
14

0

LM

In.

in Rc. Lfthology Remarks

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

1.

4.. /N30 23 18
BEAUMONT: light brown (7.5YR 614); silt clay;
SAND (SM); wet; dense; mostly fine quartz sand;

ýsome silt: clavev lenses

3 SS 1 184"/ 31 22 1'88

f
BEAUMONT: brownish yellow (1OYR 6/6); sand;
CLAY (CH); moist; hard; high plasticity

BEAUMONT: light yellowish brown (10YR 6/4); silt
SAND (SM); wet dense; mostly fine quartz sand;
trace brownish yellow (1 0YR 6/6) clay lenses; high
plasticity

C-

I.

1.

SS-30A: 163' to 164.2'
SS-30B: 164.2 to 164.5'

Driller indicated a change in
drilling resistance at 189 ft

Sand catcher damaged while
driving SPT
Poor sample recovery

164. SS 22 18184- 27 1818. 32 28 18

185-

186-

187

188-

189-

190-

191

192

193 SS 11 W
194 33 1 181

195-

196

197

198

199

grin

BEAUMONT: light yellowish brown (1OYR 614); silt;
SAND (SP-SM); wet; very dense; mostly fine poorly
graded quartz sand; HCI reaction

BEAUMONT: strong brown (7.5YR 5/6);-CLAY
(CH); moist; hard; little silt; high plasticity; HCI
reaction

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name : Job Number 0MACTEC SOIL LOG - Boring No. T4-7
STP COL Units 3 & 4: 6234-08-4660

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7W3/08

Project Name : ,Job Number Project Name Jo SOIL LOG - Boring No. T4-7
STP COL Units 3 & 4: 6234-08-4660 MACTEC

4,
-a.
E
.T

6
z

co

4, (~ 11
0 4)

NCd,

0

A'
E~~'I

LM =Cna

Llthology Remarks

241

242-
243-Xss 72 1-8

244 36 15 18

245

246-

247-

248

249-

250-

251-

252-

253-

254-

255-

256

257

256-

259-

260-

261

262

26- S 6 18
264- 37 _18

2615-

266-

267

268

269-

270-

271-

272-

273-

274

275-

276-

277-
278

279
9san] -- _

i

CH

CL BEAUMONT: greenish gray (GLEY 1 1OGY 6/1);
silt; sand; CLAY (CL); moist; very stiff; moderate
plasticity; mostly clay; little silt and sand; HCI
reaction; trace gravel sized calcium carbonate
nodules; trace shells .

I
LCH BEAUMONT: olive (5Y 5/3); CLAY (CH); moist;

very stiff; some silt; mostly clay; high plasticity; HCI
reaction; laminations observed

TOSHIBA COERPORATION
Nuclear Energy Systems & Services Division
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RS-5 130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3108

Project Name: Job Number

91 NMACTEC SOIL LOG - Boring No. T4-7
STP COL Units 3 & 4: 6234-08-4660

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP aDRING LORSnPJ WL&~DT 7J3IO~

Project Name : Job Number

Proect am: obNube fMACTEC SOIL LOG - Boring No. 1.3-1
STP COL Units 3 & 4: 6234-08-4660
Type and Diameter of Boring Boring Location Unit 3 UHS Total Depth

Mud Rotary /4 Inches N 362566.46 E 2943213.19 307.3 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
Miller Drilling I CME 550 29.63 feet N/A N/A

Sampling Method Driving Hammer Wt./Drop No. of Samples Date Started
Split Spoon 139.2 / 30 inches - 39 6/17/08

0)

0.
0)

0

0)
Q
E
C)
Co

0z
C)

E
W)
C,,

=) Ri
0- .

0

0
* j -2

Borehole Inclination
0

Logged by
N. Smith

Reviewed by / Date #U' I5, "7710

Date Completed
6/22/08

Reviewed by / Date 911= M 7~6
C
.5
(D

U '-I

Lithology Remarks

1x1 13 18
2-

3-4_~6
52 1 18

7- 1 21

8

9 - SS-i 11

10- 4 18

215

13-

14- X S 18
15 " 6 7 I1

16"

17

18- S 3 22
193 18

20

21 SS 4~ 1221_2
2212 18

23-

24-

25-
26- 9 12

27 X 9S 18 IS
28-

29-
30

313
32- 10 13 18

33-
34-

35

36 - S 3 11.5

37 18
38

39
An[-

CL BEAUMONT: pink (7.5YR 7/3); silt; CLAY (CL);
dry; hard; some silt; •trace poorly graded gravel

CH BEAUMONT: black (5Y 2.5/1); CLAY (CH); moist;
soft; little silt

BEAUMONT: black (5Y 2.5/1); CLAY (CH); moist;
soft; few silt

SM BEAUMONT: light olive brown (2.5Y 5/4); silt;
SAND (SM); moist; loose; little silt; trace gravel

i
SP-
SM

BEAUMONT: yellowish brown (10YR 516); slit;
SAND (SP-SM); moist; very loose; few silt; trace
gravel

CH BEAUMONT: yellowish red (5YR 5/6); CLAY (CH);
moist; stiff; mostly clay; few silt

BEAUMONT: strong brown (7.5YR 5/6); CLAY
(CH); moist; firm; mostly clay; few silt

SM BEAUMONT: yellowish brown (10YR 5/8); silt;
SAND (SM); wet; very firm; mostly sand; little silt

SP-
SM

BEAUMONT: strong brown (7.5YR 5/6); silt; SAND
(SP-SM); wet; dense; mostly sand; few silt

BEAUMONT: yellowish brown (10YR 5/6); silt;
SAND (SP-SM); wet; dense; mostly sand; few silt

BEAUMONT: yellowish brown (10YR 5/6); silt
SAND (SP-SM); wet; very firm; mostly sand; few
silt

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/008

Project Namer: Job Number AMACTEC SOIL LOG - Boring No. U3-1
STP COL Units 3 & 4 : 6234-08-4660

C)
C)

a
C)
0

a)

Ed
C)

En

6

IInw

C)

a)
(I

C)

Co
C
'C
C,

-J
P'
C)

C)a.-.

=02
c~2. Lithology Remarks

41

42

43

44.

45.

A 12
b
10
I1!

11.5
18

SP-
SM BEAUMONT: yellowish brown (10YR 5/4); silt;

SAND (SP-SM); wet; very firm; mostly sand; few
silt

46' -< SS 91 16 SM ' BEAUMONT: light brown(7.5YR 6/4); silt; SAND
47. 13 12 18 (SM); wet; very firm; mostly sand; some silt; trace

clay

49-

501

51- Ss 18 CH BEAUMONT: greenish gray (5G 6/1); CLAY (CH);
52 14 18 moist; firm; mostly clay;, little silt; calcareous
53- nodules

54-

55-

56

57-

58.

59-

6o0

9 14.5 -SM BEAUMONT: brown (7.5YR 5/4); silt; SAND (SM);

62- 15 9 8 wet; firm; mostly sand; some silt

63-

64-

65-

66

67

68

69

70
71 --i -- :.

72

73.

74.

75.

76

77.

78
79.

X 16
1z
18
IQ

14.5
18

SP-
SM

BEAUMONT:. brown (7.5YR 5/4); silt; SAND
(SP-SM); wet; dense; mostly sand; few slit

W1 . . ICv-

TOSHIBA CORPORATION
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name : Job Number
SMACTEG SOIL LOG - Boring No. U3-1

STP COL Units 3 & 4: 6234-08-4660 ;M C E

CL

a)

80

81-

82-

83

84-

85-

86-

87-

88-

89-

90-

91-

92-

93

94-

95-

96-

97-

98-
99-

100-

101-

102-

103

104-
105-

10&-
107-

108-

109-

110-
111-

112-

113-

114-

115-

116-

117-

118-

119-

120

6z

ca
(0

ca
Is,

to
(D, C

C,
C
aC-,

4)
Co

C,

LM
fD

<l
Uthology Remarks

SP-
SM

ssl 1 9 18
CL BEAUMONT: brown (7.5YR 5/4); silt; CLAY (CL);

wet; hard; mostly clay; some silt; calcareous
nodules

SSi1 6ý CH

x

BEAUMONT: gray (2.5YR 6/1); CLAY (CH); moist;
very stiff; mostly clay; few silt; calcareous nodules

BEAUMONT: yellowish red (5YR 4/6); CLAY (CH);
moist very stiff mostly clay; few silt

BEAUMONT: light gray (5Y 7/1); CLAY (CH);
moist; hard; few silt; calcareous nodules; black
nodules

(4.20 Ltj15

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP 3ORING LOGS.GPJ WLA.GDT 7/MW08

Project Name : Job Number

STP COL Units 3 & 4: 6234-08-4660°TSOIL LOG - Boring No. U3-1

a,

a,
0.

E

0z

E
En

r

0

2

2

e *e 1C.)a~ ~
05

< j Co.~ Lithology Remarks
171] . - I __ -1

CH
121

122.
19"•,

124 21 8 18
1251

126-

1271

128

129-

130

131.

132

1332

134 9h3•/ 22 15 18,

135-
136-

137-

138

139-

140o

141

142-
143--
1443- ss 0 19.5

144 23 17 18

145-

146-

147

148-

149-

150-

151-

152-

153 SS28 12
15 45

154 24 50 18

BEAUMONT: yellowish red (5YR 4/6) mottled with
light gray (5Y 7/1); CLAY (CH); moist; very stiff;
mostly clay; few silt

BEAUMONT: strong brown (7.5YR 4/6); CLAY
(CH); moist; very stiff; mostly clay; few silt

BEAUMONT: gray (10YR 6/1); CLAY (CH); moist;
very stiff; mostly clay; little silt; calcareous nodules

SM BEAUMONT: reddish brown (5YR 5/4); silt; SAND
(SM); moist; very dense; mostly sand; some silt

155'

156'

157'

158

159'

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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~TP SOIL STP BORING LDGS.GPJ WLAGDT 70J08
RS-5130404

Project Name: Job Number
C t- MACTEC SOIL LOG - Boring No. U3-1

STP COL Units 3 & 4: 6234-08-466d0W AC E

CL
(D) 4)Za

E
M
MJ

0z

CD'

E
W
W,

D F
a) -C;
0U

C
.8
C
0
C-,

B
B

B9
U)

< :D CD : Llthology Remarks
1610-

162

163- - 17 20
164_ SS 27 1l:. 25 25 1"8

165-

166-

167

168

169-

170-

171

172-
173-

174- '26

175-

176-

177-

178

179-

180

181

182

183 SS 6 * 3.-- -

184- 27 11 8
185-

186-

187-

188-

189-

190-

191

192-

194- 28 15 18

195-
196-

197-

198

199

,l-n-

-- 1 r

BEAUMONT: strong brown (7.5YR 4/6); SILT (MH);
moist; hard; mostly silt; little clay

BEAUMONT: reddish brown (5YR 4/4); CLAY
(CH); moist; very stiff; mostly clay; few silt

BEAUMONT: reddish brown (5YR 4/4); CLAY
(CH); moist; very stiff; mostly clay; few silt

BEAUMONT: brown (7.5YR 4/4); CLAY (CH);
moist; very stiff; mostly clay; trace silt

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division,
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RS-5,130404
STP SOIL S'P BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name iJob NumberTProects e J 4: 0 A_ MACTEC SOIL LOG - Boring No. U3-1
STP COL Units 3 &4: 63-846

0.
a 5)E

aý

00)

0) C >0)

0
V
U)

a0 El

f~ I
=o L)l b

Uthology Remarks
AHJJ +- I -- I- 1 -1

CH
201-

202-

203-

204-

205-

206-

207-

208-

209-

210-

211-

212-

213-

0i A -

K SS 3 J2429 13 18

215-
216-

217-

218-

219-

220-

221 -
222-

2-23-

.224-

225-

SS 62 12430 iq 18

BEAUMONT: dark gray (IOYR 4/1); CLAY (CH);
moist; very stiff; mostly clay

BEAUMONT: dark bluish gray (5B 4/1); CLAY
(CH); moist; very stiff; mostly clay; trace silt; high
plasticity

BEAUMONT: dark greenish gray (5G 4/1); CLAY
(CH); moist; very stiff; mostly clay; trace silt

-4--- t-~-l - + - - + -

SS 1 %H2.
227

228-

230-

231 -

232-

233-

234-

235-

236-

237-

238-

239-

240

ISSV T124~43J18 24a~ I
3\II 191 8 1 1

CL BEAUMONT: dark gray (1OYR 411); slit; CLAY
(CL); moist; hard; mostly clay; some silt; black
organics

TOSHIBA CORPORATION
Nuclear Energy Systems.& Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name: Job Number

STP COL Units 3 & :MACTEC SOIL LOG - Boring No. U3-1

Z,
C,

240-:

241

2421
243

244•

245

.246

2471

248

249

250 -

251

252:

253

254

255

256-

257

258
259-

260

261

262
263

264-

265 1

266 io

267-

268

269

270

271

272

273

274 
-275

276

277

2781

279

6z

CL
a(0)

0)

04
0

o

C
0)
C
0

C-,
a,

C,
Ž1
U,
C
2

CD

I

0)
-e

-4--f 4 23
7 

18
SS33 11

23
18

34 15 18

0

a

-- I-

C1) Lithology

CL

CH BEAUMONT: dark gray (10YR 4/1) mottled with
dark yellowish brown (10YR 4/4); CLAY (CH);
moist; very stiff; mostly clay; few slit

BEAUMONT: gray (2.5Y 5/1); CLAY (CH); moist;
hard; mostly clay; little silt; calcareous nodules

Remarks

SS I b 2335 16 18
CL BEAUMONT: grayish brown (2.5Y 5/2); silt; CLAY

(CL); moist; very stff; mostly clay; some silt

1 4- + - + - + - -I.
Viss

36 12418
CH BEAUMONT: dark olive gray (5Y 3/2); CLAY (CH);

moist; stiff; mostly clay; few silt

YKII

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL SP BORING LOGS.GPJ WLA.GDT 73/108

IProject Name : Job Number
PMACTEC SOIL LOG - Boring No. U3-1

STP COL Units 3 & 4: 6234-08-4660

di

iL
CS

CL

E
diR

0z
di
0.

I-
di
0.
E
di
U,

?- L, ý;

C)

.J

< -

0CL-.

0Cn2 Lithology Remarks
2V9II~-+ .+ - - - , - -~ r

CH
281"

282"

283"

284"

285"

286"

287"

288"

289"

290-

291"

292-

293

294-

295

296'

297"

298"

299"

300"

301-

302

303

304

305-

306ý

307"

308

309"

310

311

312"

313'

314'

315'

316'

317'

318'

319

SS 6 26137 9 1814

SS 19 15

1738 17 18

SS 7 23
939 13 T8

BEAUMONT: greenish gray (5BG 5/1); CLAY (CH);
moist; very stiff; mostly clay; few silt; calcareous
nodules

SM BEAUMONT: olive (5Y 4/3); silt; SAND (SM);
moist; dense; mostly sand; some silt

CH BEAUMONT: brown (7.5YR 4/2); CLAY (CH);
moist; very stiff; mostly clay; few slit

Boring terminated at 307.3 ft

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STF SOIL SW BORIN(~ LO(~SA~PJ WLA.SDT 7/3/08

Project Name : Job Number .MACTEC SOIL LOG - Boring No. U3-2
STP COL Units 3 & 4 : 6234-0&4660 C
Type and Diameter of Boring Boring Location Unit 3 UHS Total Depth

Mud Rotary / 4 Inches N 362571.77 E 2943506.16 300 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
AE Drilling / CME 750 ATV 29.34 feet N/A N/A

Sampling Method Driving Hammer Wt./Drop No. of Samples Date Started
Split Spoon 139.0 / 30 Inches 38 6/17/08

Logged by
*T. Longley

Date Completed
6/20/08

•.. . I I

'71 A lo:R
VA Y/T /a- 9

I

Remarks

BEAUMONT: pink (7.5YR 7/4); SAND (SP); wet;
dense; trace silt; fine sand; massive

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5 130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 713/08

Project Name : Job Number PoetNm:JI MACEC SOIL LOG - Boring No. U3-2
STP COL Units 3 & 4: 6234-08-4660

ID
0) E

ca
(0,

z

C'
E,

0)

M rn

0)

C-, U)

"C

E
OC
a,
.0
C,

0)
a-0
=Ci

Llthology Remarks
40-

41

42

43

44 SS 5 23

45 12 7 18

46

47-

48-

49-X SS 3 244
50-- 13 5 18

51

52

53

54-

55-

56

57

58

59 S S 24
O x 14 60 18

61-

62-

63

64-

65-

66-

67

668
69 -X S 241
70 '! / 15 4 1

71

72

73
74-

75-
76-

77-

78
79M ss 16 6

_n 16 30 181

SP

CL BEAUMONT: reddish brown (5YR 4/4); CLAY (CL);
moist; stiff; light gray mottles

CH BEAUMONT: gray (5YR 6/1) and weak red (10R
5/4); CLAY (CH); moist; stiff; nodules; light gray
mottles; massive

BEAUMONT: yellowish red (5YR 5/6) mottled with
gray (5YR 7/1); CLAY (CH); moist; very stiff; trace
silt; high plasticity

BEAUMONT: reddish brown (5YR 5/4); sand;
CLAY (CH); moist; firm; little fine to coarse sand

Driller indicated easier
drilling below 40 ft

Driller indicated possible
gravel zone based on rod
chatter at 61 ft in depth

Strong artesian water flow at
63.5 ft

SP-
SM

BEAUMONT: pale yellow (2.5Y 7/3); silt; SAND
(SP-SM); wet; very dense; few silt, trace clay;

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL SWP BORING LOGS.GPJ WLA.GDT Mica0

Project Name : Job Number

-A oMACTEC SOIL LOG - Boring No. U3-2
STP COL Units 3 & 4: 6234-08-466

0

a.
4)
7i
E
M

En

6
z

I-ca

E
M

ED,

*0

0~
0 ca 8=

r

0C. W

CD

E

0

.E( =
Lfthology Remarks

ou
81-

82-

83-

84-

85-

86

87-
88-

89- SS 51 1715 -
90 17 23 18

91

92

93

94

95g

96-

97-
98-

99. SS 724100- 18 12 18

101-

102-

103

104-

105

106

107-

108-

109- Xss 20 15'A 27 --
110- 19 9-> 18,

111i

112-

113

114-

115-

116-

117-

1181

119 •-s 6 23
8

19h 2 18 1B_

-I. *1

poorly graded; dialates rapidly
SP-
SM

CH BEAUMONT: yellowish brown (10YR 5/6); CLAY
(CH); moist; hard; numerous gray and white
concretions

BEAUMONT: yellowish red (5YR 5/6) mottled with
light greenish gray (GLEY 1 8/1); CLAY (CH);
moist; very stiff; few calcareous nodules

SC BEAUMONT: gray (5YR 6/1) and red (2.5YR 5/3)
with light greenish gray (GLEY 1 8/1) mottling; clay;
SAND (SC); wet; dense; fine sand

A..
CH BEAUMONT: yellowish red (5YR 5/8) and light gray

(2.5Y 7/1); sand; CLAY (CH); moist; very stiff; fine

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GP.J WLA.GDT 71'3/OS

Project Name: Job Number

OMATE SOIL LOG - Boring No. U3-2
STP COL Units 3 & 4: 6234-08-4660

&l _-;

i6 . `1I (D
a.es.nr I an e Lithology Remarks

120 - .. .. .

121

122

123

124

125

126

127

128

129 21A21 24
I" 18

140S-I-+-'- - -

131

132

133

134

135

136-

137-

138.

1139ý N S I 23
18

141-

142-

143-

144-

145"

146-

147-

148.

149

BEAUMONT: pale red (1 OR 6/4) slight white
(7.5YR 8/1) mottling; CLAY (CH); moist; very stiff,
trace to few carbonate nodules

CL BEAUMONT: light gray (2.5Y 7/1) slightly mottled
with brownish yellow (1 OYR 6/6); CLAY (CH);
moist; hard; trace fine sand; trace gravelly
calcareous concretions; black streaks/dendrites at
140 ft

BEAUMONT: light gray (2.5Y 7/1) slightly mottled
with brownish yellow (10YR 6/6); CLAY (CH);
moist hard; trace fine sand

CH I sand and slit

I

23 26
18 A•

SpI i

151.

152"

153"

154"

155"

156"

157"

158"

159"

-BEAUMONT: light brown (7.5YR 6/4); SAND (SP);
wet; very dense; trace fine grains; fine sand;
stratified

BEAUMONT: light yellowish brown (1OYR 6/4);
SAND (SP); wet; very dense; trace silt; 1-inch clay

I

24SJ 48SS 24 14
]l'•ll • ' '•w'," I .

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

194/763
Pae 4 of 8

DCN: -



RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 713108

Project Name: Job Number

%4MACTEC SOIL LOG - Boring No. U3-2
STR COL Units 3 & 4: 6234-08-4660

z

ZC

Rt.

U) -n U) ~ ~ c l c2 Llthology Remarks

161'

162-

163-

164-

165"

166"

167-

168-

169-

171-

172-

173-

174-

175"

176-

177-

178-

179-

s5A25 9
10 24

18
- 1 F~- 1 -

XISS 12 1626 12 18
IOU" '-

181-

182-

183-
184-

185-
186-
187-

188-

IgX SS 14 2-418 -*~1 4 -
27 20 .18

191

192
193

194-

195-

196-

197

198

CH

SP lense at 159 ft; stratified

Driller indicated possible 1 ft
gravel layer at 167 ft

BEAUMONT: yellowish red (5YR 4/6); CLAY (CH);
moist; very stiff; occasional light gray (GLEY 1 7/1)
marbling

BEAUMONT: yellowish red (5YR 4/6); CLAY (CH);
moist; very stiff; occasional light gray (GLEY 1 7/1)
marbling

BEAUMONT: reddish brown (5YR 5/4); CLAY
(CH); moist; hard; slight mottling; massive

BEAUMONT: greenish gray (GLEY 1 6/1); CLAY
(CH); moist; very stiff; high plasticity; few fine black

199-

200 28 A
24
18

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5 130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7W3108

Project Name : Job Number

STP COL Units 3 & 4: 6234-08-4660s41VLCTEc 
SOIL LOG - Boring No. U3-2

w

D.
a,
D

6
z

E,
a 00

Ea
En 0t

0

C.,
a,

(D

E'
ai 0 0)

Llthology Remarks

201

202-
203-

204-

205-

206

207-

208-
209 -SS 10 2412 1
210 29 18

211

212-

213

214-

215

216

217-

218

219M SS 1 2
22 3ýl 0 19 18

CH .1 organic spots

BEAUMONT: greenish gray (GLEY 1 6/1); CLAY
(CH); moist; very stiff; few light gray calcareous
nodules; trace black organic flocs

SM BEAUMONT: gray (10YR 5/1); slit; SAND (SM);
wet; dense; mostly f ne sand; some silt; trace clay
banding

221'

222

223

224'

225'

226.

227'

228'

229
SSS 3u 1 9

23 -31 97 18
SC BEAUMONT: gray (5Y 6/1); silt; clay; SAND (SC);

wet; dense; mostly fine poorly graded sand; little
clay and slitZOU - - - - -

231-

232-

233-

234-

235

236

237-

238-

239 SS 12 2415
S32 20 18

CH BEAUMONT: reddish brown (2.5YR 413) and gray
(5Y 5/1); CLAY (CH); moist; hard

f-,"•V

TOSHIBA CORPORATION.
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name : Job Number

3 ,MACTEC SOIL LOG - Boring No. U3-2

STP COL Units & 4: 6234-08-4660
Z

" a• .El

E E- L )' ~2' ' 9

WO Zw me Lithotogy Remarks

24

24

24

24

24

24

24

24

24

25

25

25

25

25

25

25

25

25

25

26

26

26

26

26

26

26

26

26

26

27

27

27

27

27

27

27

27

27

27

¢2

'3'

4.

5-

6-

7•7

8"
-SS 1 24

33 1 T 1-
si-

2-
53-

4
55"

6-
7-

8-
9 SS 24

0 3419

,2-3"

4-

6-
7-

9 SS 24

0 35 14 18

'1

'2

'3

'4-

'5.

'6-
7.

'8-

FRI CH

BEAUMONT: greenish gray (GLEY 2 6/1) to dark
grayish brown (2.5Y 4/2); CLAY (CH); moist; hard;
trace sand; trace calcareous nodules

BEAUMONT: reddish brown (2.5YR 4/3); CLAY
(CH); moist; hard

BEAUMONT: greenish gray (GLEY 1 5/1) with
grayish brown (2.5Y 5/2) banding; CLAY (CH);
moist; very sfff; stratified; trace quartz sand

BEAUMONT: greenish gray (GLEY 1 5/1); CLAY
(OH); moist; very stiff; trace black organic streaks'9.~x SS I\%qR 24A361 18

TOSNlIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name: Job Number

I•.ACTEC SOIL LOG - Boring No. U3-2
STP COL Units 3 & 4 : 6234-08-4660

6
z

S, Z., 0 L

S ,1,.- Llthology Remarks
28 0- - --0 - -

281- 
CH

282-

283-

284-

285

2867
287-

288-

289- SM BEAUMONT: greenish gray (GLEY 1 6/1); silt; Driller indicated possible

SAND (SM); wet; very dense; fine sand gravel zone at 288.2 ft based
290- -on rod chatter

291-
292 !!i

29 s 12 - - - OH BEAUMONT: brown (10YR 513); CLAY (OH); moist;
30 38 19 18 __ _ hard; possible calcareous lenses

Boring terminated at 300 ft
301

302
3037

3082

309

310

3011

302
303

3104

315

316
3107

318-

319-

320-

TON EneBA CORPORATesN
Nuclear Energy Systems & Services Division
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RS-5130404

STP SOIL STPBORING LOGS.GPJ WLA.GOT 1021208

Project Name : Job Number

AMACTEC SOIL LOG - Boring No. U3-2A
STP COL Units 3 & 4: 6234-08-4660G

Type and Diameter of Boring Boring Location Unit 3 .UHS Total Depth
Mud Rotary/4 Inches •:N 362570.96 E 2943514.18 100 feet

Drilling Contractor and Rig
Miller Drilling /CME 550

Sampling Method
Undisturbed

Elevation at boring
29.65 feet

Driving Hammer Wt./Drop
NA / NA

Ground Water Depth Depth to Bedrock
N/A N/A

No. of Samples
2

Date Started
6/24/08

0)

0£

0)

U)

0z
0)

.0)

k
E)

z) E

41
0)e

>0)

00
0) c

0)

U)

0,

(0

-. 4

C)
0)
.0)
0)

C
C

0-.o

0)-U).

Reviewed by / Date

Reviewed by / Date

Lithology

Borehole Inclination
0

Logged by
Ný Smith

Date Completed
6/25/08

Remarks

2

3

4

5

6

7

8-
9.

10
11-

12

13-

14

15,

16

17

18

19

20

21-

22-

23-

24-

25-

26-

27-

28-

29-

30-

31-

32K-

33.-

34-

35-

36-

37-

38-

39-

Boring U3-2A offset
approximately 10' east of
Boring U3-2

Drill to first sample at 48ft

Page 1 ot 3
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RS-5130404

STP SOIL STP BORING LOGSGPJ WLA.GDT 12J4108

Project NameS: Job NumberOL OG o g3. ...... •A CTC SOIL LOG.- Boring No. U3-2A

] STP .COL: Units 3 & 4:4 6234-08-4 1660 .... ... ...... . .. . :. ... .. .. . .

a,

a,

a'

(D

Z

6
z

ca
0)

a)

U
'31(0

>8
0J

-c
0

II)
N
Cl)

-a
0

-'-a
.2

0)
2
0) 0

(0
-J

(D
Cl--

Lithology Remarks

41

42J

438

44

45

46b

47-

48-

49-
* UD

26.5349 99.5161/36 P//".
CH BEAUMONT: brown (7.5YR 4/4); CLAY (CH);

moist; few silt
Pocket Penetometer (TSF):
2.25 1.75, 1.5
Hand Held Vane Shear
(kg/cmA2)" >1.0

51

52

53

54-

55

561

57

58

59

60

61

62

63

64"

65

66

67

68'

69

70-

71
72

73-

74-

75.

76-
77.

78-

79-

ou0

Page __2 - of 3
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RS-5130404
STP SOIL SIFP BORING L.OGS.GPJ, WL.A.GUI 1214108

Project Nam e : Job Num ber - B o ri n g .... U
S&MACTEC SOIL LOG Boring No. U3-2A

STP COL Units 3 & 4: 6234-08-4660

-c ,3

6z

E

n-.)

0

L)

a,

(.0

a,
0
0~
-C:
-j

>CL>,V>t

0--
a) ;z Lithology FRemarks

I~r .. " , - - + - + 4 I

81

821

83

84

85

86

87ý

88-

897

90-

91 -

92-

93-

94-

g5.

96-

97-

99- UD
2

ý6.5
24 Ap

CH BEAUMONT: strong brown (7.5YR 4/6) mottled
with gray (1OYR 5/1); CLAY (CH); moist; few silt

Pocket Penetometei& (TSF):
4.25, 4.0, 4.5
Hand Held Vane Shear
(kg/CmA2): >1.0

Boring terminated at 100 ft
101-

102-

103-

104'

105-

106-

107;

108-

109-

110-

111"

112-

113-
114.

115

116'
117.

118

119

.120

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
~TP ~flhI ~TP flflRINfl I flfl~ flP.I WI A r~nr 7flinA

Project Name: Job Number

9MACTEC SOIL LOG - Boring No. U3-3
STP COL Units 3 & 4: 6234-08-4660
Type and Diameter of Boring Boring Location Unit 3 UHS Total Depth

Mud Rotary / 4 Inches N 362633.07 E 2943359.08 302.7 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
Miller Drilling / CME 85 28.96 feet N/A N/A

Sampling Method Driving Hammer WtJDrop No. of Samples Date Started
Split Spoon 140.5 /30 Inches 72 6/11/08

- Borehole Inclination Logged by IDate Completed
z 0 J. Liles 6/18/08zM

E Reviewed by /Date 113108.
3 C5 W S N Reviewed by / Date

2)E 0 CL FIL0elws
is M r- ca Ll0thobogy Remarks

0 SS 9 20 CL FILL: yelowish brown (10YR 5/4); sand; gravel;
3- 18 CLAY (CL); moist; stiff; mostly day; little fine sand

2 and gravel

3
4 SS 1 15 CH BEAUMONT: black (2.5Y 2.5/1); CLAY (CH);

2 2 18 moist; firm

6 SS 2 15 BEAUMONT: dark yellowish brown (IOYR 4/4)
7 3 18 mottled with gray (2.5Y 6/1); CLAY (CH); moist;7 3 3 - - -firm; few calcareous nodules
8

9 SS- .2 117 BEAUMONT: strong brown (7.5YR 5/6); CLAY
1 4 2 18 (CH); moist; firm10

11 , 12 19 BEAUMONT: strong brown (7.5YR 4/6); CLAY
12- X 1 1-8 (CH); moist; soft; trace calcareous nodules

13-
14 SS 3 20 BEAUMONT: strong brown (7.5YR 4/6); CLAY

15-! 4 -8 (CH); moist; firm

16 SS 23 BEAUMONT: strong brown (7.5YR4/6); sand;

17- 7 1 18 CLAY (CH); wet; soft; little fine sand; trace mica

18-
19-X SS 1 18 SC BEAUMONT: brown (7.5YR 4/4); clay; SAND (SC);

20- 8 18 wet; very loose; fine sand; little clay; trace mica

21 X SS 3 12 SP BEAUMONT: strong brown (7.5YR 4/6); SAND

22 9g _ 18 (SP); wet; firm; trace mica; fine sand
23-

24- SS 6 1 BEAUMONT: brown (7.5YR 4/4); SAND (SP); wet;
25- w10 18 very firm; trace mica; fine sand

26.-
2 - 5~ 14 BEAUMONT: yellowish brown (10YR 5/6); SAND

27- 11 1S • B "-8 (SP); wet; very firm; trace mica; fine sand

28-

29-X SS 5 13 BEAUMONT: brown (7.5YR 4/4); SAND (SP); wet;
12 s14 18 very firm; fine sand; trace mica

30- -
31 S8 6 14 BEAUMONT: yellowish brown (10YR 5/4); SAND

32 X 13 14 12 (SP); wet; very firm; trace mica; fine sand

33.
34- SS 6 14 BEAUMONT: yellowish brown (10YR 5/4); SAND

14 21 18 (SP); wet; very firm; trace mica; fine sand
35---

367 - S 14 is BEAUMONT: yellowish brown (1OYR 5/4); SAND

37 . 1 2 1(SP); wet; very dense; trace silt; fine sand

38-
39- SS 1S 13 BEAUMONT: yellowish brown (10YR 5/4); SAND18 -

40 .16 15 18 (SP); wet; very firm; trace silt; trace mica; fine sand
Paoe of 8
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLKGDT 713/8O

Project Name: Job Number

TMACTEC SOIL LOG - Boring No. U3-3
STP COL Units 3 & 4: 6234-08-4660

Lithology Remarks

SP
BEAUMONT: yellowish brown (10YR 5/4); SAND
(SP); wet; dense; fine sand

CH BEAUMONT: strong brown (7.5YR 4/6); sand;
CLAY (CH); moist; very stiff; little fine sand

SC BEAUMONT: strong brown (7.5YR 4/6); clay;
SAND (SC); wet; firm; fine sand; some interbedded
clay

CH BEAUMONT: light olive gray (5Y 6/2); CLAY (CH);
moist; stiff

BEAUMONT: light olive gray (5Y 6/2); CLAY (CH);
moist; stiff; trace calcareous nodules

BEAUMONT: light olive gray (5Y 6/2); CLAY (CH);
moist; stiff; few calcareous nodules

BEAUMONT: strong brown (7.5YR 4/6) mottled
with light olive gray (5Y 6/2); CLAY (CH); moist;
stiff; some calcareous nodules

BEAUMONT: strong brown (7.5YR 4/6) mottled
with light olive gray (5Y 6/2); CLAY (CH); moist;
stiff; trace calcareous nodules

BEAUMONT: strong brown (7.5YR 4/6); CLAY
(CH); moist; stiff; little silt; trace fine sand

BEAUMONT: strong brown (7.5YR 4/6); CLAY
_.(CH); moist; stiff; little silt; trace fine sand SS-26A: 63.5' to 64.2'

SS-26B: 64.2' to 65.0'BEAUMONT: strong brown (7.5YR 4/6); SAND
(SP); wet; firm; trace clay; trace, mica; fine sand

SC BEAUMONT: strong brown (7.5YR 4/6); clay;
SAND (SC); wet; loose; some clay; trace mica; fine
sand

SP BEAUMONT: dark yellowish brown (1OYR 4/6);
SAND (SP); wet; very firm; trace mica; fine sand

BEAUMONT: dark yellowish brown (10YR 4/6);
SAND (SP); wet; firm; trace mica; fine sand

BEAUMONT: brown (7.5YR 4/4); SAND (SP); wet;
firm; trace mica; fine sand

BEAUMONT: brown (7.5YR 4/4); SAND (SP); wet;
very firm; trace mica; fine sand

BEAUMONT: brown (7.5YR 4/4); SAND (SP); wet;
very firm; trace mica; fine sand

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

203/763
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLkGDT 713/08

Project Name :Job NumberTProjec ts Name Job Numr :MACTEC SOIL LOG - Boring No. U3-3
STP COL Units 3 & 4: -6234-08-4660A

0)

W 'f
On

Uthology Remarks
-1-

SP
BEAUMONT: yellowish brown (1OYR 5/6); SAND
(SP); wet; dense; fine sand; trace mica

iCH BEAUMONT: yellowish brown (10YR 5/6); sand;
CLAY (CH); moist; stiff; little fine sand

SCSC BEAUMONT: yellowish brown (10YR 5/4); clay;
SAND (SC); wet; firm; some clay; fine sand

BEAUMONT: yellowish brown (10YR 514); clay;
SAND (SC); wet; very firm; some clay; fine sand

BEAUMONT: yellowish brown (1OYR 5/4); clay;
SAND (SC); wet; loose; some clay; fine sand

BEAUMONT: light yellowish brown (1OYR 6/4);
clay; SAND (SC); wet; very firm; some clay; fine

-\sand fr SS-38A: 93.5' to 94.5'
SS-38B: 94.5' to 95.0

BEAUMONT: light yellowish brown (IOYR 5/4);
-\SAND (SP); wet; very firm; fine sand /-

BEAUMONT: yellowish red (5YR 4/6) mottled with
light gray (5Y 7/2); CLAY (CH); moist; very stiff;
trace fine sand
BEAUMONT: yellowish red (5YR 4/6) mottled with
light gray (5Y 7/2); CLAY (OH); moist; very stiff

BEAUMONT: yellowish red (SYR 4/6); CLAY (CH);
moist; stiff

BEAUMONT: light gray (5Y 7/2); CLAY (CH);
moist; stiff; trace fine sand; trace calcareous
nodules

BEAUMONT: light gray (5Y 7/2); CLAY (CH);
moist; stiff; trace calcareous nodules

BEAUMONT: light gray (5Y 7/2) mottled with
yellowish red (SYR 4/6); sand; CLAY (CH); moist;
very stiff; some fine sand

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

204/763
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 713108

Project Name :Job Number
TProject Name: Job Numbr ' 4MA gTEC SOIL LOG - Boring No. U3-3

STP COL Units 3 & 4: 6234-08-4660

0.
r0 EM

r,

6

E

a)

ii
r
0

0)

0
N0)
C5

0)

E, ~. G)

~ Lithology Remarks

121 S 5 21

122_ X SS .J 18
12 - 5 13• 18

123i

124-

125

126- 1
127 SS 11

46 14 18
128-

129-

130

131- - -

132 477 18

133-

134-

135

136- 14 8
137 S48S 1 848 21 118

138-

139-

140

141 - S 12
142 X 1849 16 18

143-

144-

145-

14 6 - 9

147 - 50 125 "
148-

149-

150

151" SS 15 18

152- 51 29 18

153-

154-

155

CH
BEAUMONT : yellowish red (5YR 4/6) mottled with
light gray (5Y 7/2); CLAY (CH); moist; very stiff

BEAUMONT: yellowish red (5YR 416); CLAY (CH);
moist; very stiff

No Recovery

BEAUMONT: light gray (2.5Y 7/2); sand; CLAY
(CH); moist; hard; little fine sand

BEAUMONT: light gray (2.5Y 7/2) mottled with
yellowish red (5YR 4/6); CLAY (CH); moist; very
stiff; some silt

Damaged sand catcher
during SPT

SM BEAUMONT: yellowish red (5YR 4/6); silt; SAND
(SM); wet; dense; some silt; few clay; poorly
graded fine sand

i
CH BEAUMONT: yellowish red (5YR 4/6); CLAY (CH);

moist; hard; Interbedded with light gray (2.5Y 7.2)
poorly graded fine sand

BEAUMONT: yellowish red (SYR 4/6); CLAY (CH);
moist; very stiff157

158

159

160

ss 10 2152 9 18

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

205/763
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RS-5 130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 703108

Project Name : Job Number

91 CMACTEC SOIL LOG - Boring No. U3-3
STP COL Unfits 3 & 4: 6234-08-4660

E
W,

0
z

E

lap

(3
0 D

C

a,

U
a)N

co
r

.M
E,

B'

0
E

ZJ
0:)

Lithology Remarks
IOU* 

1

161 - 2 17

162- 53 35 18

163-

164-

165

166 SS 4 13
54 11 1

168-

169-

170

171- S 23
172 5 Xs 1L55. 10 18

173

174-

175-

176- S

177X 56 14 18

178-

179-

180

181 SS - 1 22
57 1_14 18

183

184

185

186 S 4 23

187 58 12 18

188

189

190-

191- -SS 26

192 - .~ 8192 59 12 18

193-

194

195

1962 SS 4s 2_4
197-
197 60 8 18

198-

199i
~n, - -nt-

CH
-4
SC

CH

BEAUMONT: light yellowish brown (1 OYR 6/4);
clay; SAND (SC); wet; very dense; fine sand; someclay

/BEAUMONT: yellowish red (5YR 4/6); CLAY (CH);
moist; hard; little silt

I-
SS-53A: 161.0' to 162.0'
SS-53B: 162.0' to 162.5'

SC BEAUMONT: yellowish red (5YR 4/6); clay; SAND
(SC); wet; firm; little clay; trace silt; trace mica; fine
sand

CH BEAUMONT: yellowish red (5YR 4/6); CLAY (CH);
moist; very stiff

BEAUMONT: yellowish red (5YR 4/6); CLAY (CH);
moist; very stiff; trace fine sand

BEAUMONT: yellowish red (5YR 4/6); CLAY (CH);
moist; very stiff; trace silt

BEAUMONT: yellowish red (5YR 4/6); CLAY (CH);
moist;, very stiff; little silt

BEAUMONT: yellowish red (5YR 4/6); CLAY (CH);
moist; very stiff; little silt

BEAUMONT: olive brown (2.5Y 4/4); CLAY (CH);
moist; stiff

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

206/763
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- RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name: Job Number MACTEC SOIL LOG - Boring No. U3-3
STP COL Units 3 & 4: 6234-08-4660

g,

co

z

to in
?I

-a
a,

a,
(a

.o

U)

rD

a)

2< " -
Uthology Remarks

Vtu) - - I- I -4

201-

202-

203-

204"

205"

206"

207-

208-

209-

210-

211-

212-

213-

214-

215"

216-
217-

218-

219-

220-
221 -

222-

CH

xSS WOH6 2761 9 18

62 10 18

SS I 0
63 4 18

BEAUMONT: dark greenish gray (IOY 4/1); CLAY
(CH); moist; stff; little slit

BEAUMONT: dark greenish gray (IOY 4/1); CLAY
(CH); moist; very stiff

No Recovery

C -- 4- +I - - --+ -i

224-

225-
226-
227-

228-
229-
230-
231-

232-
233-
234-

235-

236-
237-
238-
239-

ss
S64

0
6
1n

21is
SC

S 2 13 665 38 1181

BEAUMONT: dark greenish gray (10Y 4/1); clay;
SAND (SC); wet; firm; little clay; decreasing clay
content with depth

BEAUMONT: grayish brown (2.5Y 512); clay; SAND
(SC); wet; very dense; fine sand; little clay

SP-
SM

Poorly graded sand at
bottom of SS-65

Vat) -

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name : Job NumberTPrecOts 3 Jb N r 2'MAC-EC SOIL LOG - Boring No. U3-3
STP COL Units 3 & 4: 6234-08-4660 M CE

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name: Job Number A MACTEC
STP COL Units 3 & 4 : 6234-08-4660

RS-5130404

SOIL LOG - Boring No. U3-3

d

6)

E
WU

U)

z

U)
D F Q=

,.9i91-1

R
r
0C.

U,

rn

2'

fl

90.-

= )
C2. Lithology Remarks

281 -282 -X Ss 12 20
70 15 18

283.-

284

285

286

287'

288

289-i

2901

901 -

CH

292"

293

294-

295-

296'

297-

298"

299'

300"

301-

302-
303-

304-

305-

306-

307-

308-

309-

310-

311-

312-

313-

314-

315-

316-

317-

318-

319-

ssl9 12 1711 14 18

BEAUMONT: olive (5Y 5/3) mottled with brown
(7.5YR 4/4); CLAY (CH); moist; very stiff

BEAUMONT: grayish brown (2.5Y 5/2); sand;
gravel; CLAY (CH); wet; very stiff; little fine sand;
little fine gravel

BEAUMONT: olive brown (2.5Y 4/3); CLAY (CH);
moist; very stiff; little silt

4SS ~23
' 72 1 3 118 I

-~ - - - - - - -I
Boring terminated at 302.7 It

ozU

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404

STP SOIL STP BORING LOGS.GPJ WLA.G0T 120208°

Project Name Job Number

- SMACTEC SOIL LOG -Boring No. U3-3A
STP COL Units 3 & 4: 6234-08-4660

Type and Diameter of Boring , Boring Location Unit 3 UHS Total Depth
Mud Rotary /4 Inches .... N 362635.06 E 2943349.1 62 feet

Drilling Contractor and Rig Elevation at boring
Miller Drilling / CME 550 28.79 feet

Sampling Method Driving Hammer Wt/Drop
Undisturbed NA / NA1~~~~~~~~~ ~~~~ ... .... ... ....... ......-•|lBo'h(e-0•cinto

Borehole Inclination
Z 0

Grouhd Water Depth
N/A

Depth to Bedrock
N/A

No. of Samples Date Started
3. 6/23/08

Logged by Date Completed
N. Smith 6123/08

0-

3-1

4

5

6

10*1-

12

13

14

15

186

191

20

21

22

23

24

25

26

271

281

29

30

31

32

33

34

35

361

37

38•

39

40

U)

ID

a, a

C
8)

-o
0
8)

8)

10

0,

a .2
0

8)
0.-.
>.tO
H 0

U)
('2~,~

Reviewed by / Date

Reviewed by /Date

Lithology

-W, 12JZ 144?
'A, fthlk&
0 Remarks

Boring U3-3A offset
approximately 10' west of
Boring U3-3

Drill to first sample :at 10 ft

Pocket Penetometer (TSF):
3.5, 2:25i 3.5
Hand Held Vane Shear
(kg/cmA2): 0.82

UD
1.

?3,5
24

CH BEAUMONT: yellowish red (SYR 4/6); CLAY (CH);
moist: few silt

Page .I of 2
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RS-5130404
STP SOIL STP BORING LOG.SGPJ WLAkGDT 12/4/08

Project Name: Job Number

* *MACTEC
STP COL Units 3 & 4: 6234-08-4660

SOIL LOG - Boring No. U3-3A

4)

U)

6z

C,
F-

E)

C)
*04)0
- -c
0
4) CD

z1~o

>4oP-

4:
0

4)

U)

Co

6

4)

4) 0

,0

Lithology Remarks

41-

42-

43-

44-

45.

46-

47-

48-
49-

5 - 1 - -BCH BEAUMONT: gray (2.5Y 5/1); CLAY (CH); moist;
51ý UD 127. 092. 360/36 little silt___ju 24 __ _

52- ;

56•

571~

58r

59.

Pocket Penetometer (TSF):
2.25, 2.5, 2.25
Hand Held Vane Shear
(kgicm^2): >0.82.

Pocket Penetometer (TSF):
2.0, 1.5, 2.25
Hand Held Vane Shear
(kglcmA2): >0.82

61
CL

UD
3

27-5121.3 98.3135/19
BEAUMONT' strong brown (7.5YR 4/6); CLAY
(CL); moist; some silt

Boring terminated at 62 ft
63-

64-
65-

66-

67-

68-

69-

70-

71-

72-

73-

74-

75-

76-
77-

78-

79.

K(I

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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STP SOIL SI'P BORING LOGS.GPJ WLA.GDT 7/15/18
RS-5130404

Project Name: Job Number
PJMACTEC SOIL LOG- Boring No. U3-4

STP COL Units 3 & 4 : 6234-08-4660

Type and Diameter of Boring Boring Location Unit 3 UHS Total Depth
Mud Rotary / 4 Inches N 362710.66 E 2943219.68 299.6 feet

Drilling Contractor and Rig. Elevation at boring Ground Water Depth Depth to Bedrock
JEDI Drilling / CME 75 29,49 feet N/A N/A*

Sampling Method' DrivingiHammer Wt./Drop No. of Samples Date Started
Split Spoon 139.2 / 30 inches 39 6/13/08

aL
a)

0
E
.U

6i
z

E
WU

to

UL) aO

0U

0 4)

Eo
0

E

21
.0}

(I I~ - ;- - '- I -+ 4

1'

2-

3.

4"

A ss
1

i u
9
5

5
18

- - I i,- -i- - 4 -

VI 5
24 2

11
18

3 -

7 3 18

8 2 i -0
10-
11" S

1 - 2 18

13"

14 4 16
-.'k " 7 18

d)

'0)

Reviewed by / Date

Reviewed by / Date

LUthology Remarks

-WVt 7IP A
Borehole Inclination

0
Logged by

M. Harvey

GC FILL: white (2.5Y 8/1) and dark gray (2.5Y 4/1);
sand; clay; GRAVEL (GC); moist; firm; some clay;
little fine sand; fine angular gravel

VkJ 71/n S
U

Date Completed
6118/08

CH BEAUMONT: light olive gray (5Y 6/2): sand; CLAY
(CH); moist; soft; some fine sand

BEAUMONT: reddish yellow (7,5YR 6/6); gravel;
sand; CLAY (CH); moist; firm; little fine gravel and
fine sand

No Recovery

BEAUMONT: yellowish red (SYR 5/8); sand; CLAY
(CH); moist; soft; some fine sand

BEAUMONT: yellowish red (SYR 5/6); sand; CLAY
(CH); moist; stiff; some fine sand

J' 3I

I ý

16"

'17-

,0 SS 2 18 SC BEAUMONT: yellowish red (SYR 518); clay; SAND
19- 7, 2 18 (SC); wet; very loose; little clay.

20-

21.

22-
23-

SS 3 18 SP- BEAUMONT: reddish yellow (7.5YR 6/8); clay;
244- 8 4 18 SC SAND (SP-SC); wet; loose; mostly fine sand; few

25 clay

26-

27
28- SS 12- 1 SP BEAUMONT: reddish yellow (7.SYR 6/6); SAND

29 9 18 (SP); wet; dense; trace fine grains

30-
31

32-
33- SS 10 12 BEAUMONT: brownish yellow (1OYR 616); SAND
34-X 10 28 18 (SP); wet very dense; trace fine grains; fine sand

36-

37

38 ..... .

39.
40

v s$.Ali
20
20r

10
18 tp! SP- BEAUMONT: brownish reddish yellow (7.5YR 6/6);SC clay; SAND (SP-SC); wet; dense; finesand; trace

fing nrging-~ ~ ~ _ I -44M 4- - -
• ..

TOSNHBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5 13 0404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/15/08

Project Name: Job Number

0,1 NMACTEC SOIL LOG - Boring No. U3-4
STP COL Units 3 & 4: 6234-08-4660

aZ

4)
"a
E

0z

C',

0
0

>0

r
0

0 0
FO
U,

4

2' 2
C,- W

Uthology Remarks

41

42-

44-X SS 26 11
12 35 18

45-

46-

47-

48 - 1

49-XS 13 T8 35.5 98.0 70)'4(
50-

51-

52-

53

54

55-

56.

57-
582

59 14 7 18

60-
61-

62-

63-

64-

651
66-
671

68s- 16
69 15 8 18 1

70-
71

72

73-
74-

75-

76-

77

78 -SS 7 -7
79 7 Z-7 19.959.327/11
16 6 18

Rn- - - - - - -

-*1

SP-
SC

i
SP BEAUMONT: reddish yellow (7.5YR 6/6); SAND

(SP); wet; very dense; fine sand; trace fine grains

CH BEAUMONT: yellowish red (SYR 5/6); CLAY (CH);
moist; very stiff; little slit

SC BEAUMONT: yellowish red (5YR 5/8); clay; SAND
(SC); moist; firm; mostly fine sand; some clay;
trace gravelly nodules

SM BEAUMONT: strong brown (7.5YR 5/7); silt; SAND
(SM); wet; firm; mostly fine sand; some silt; trace
mica

CL BEAUMONT: light greenish gray (GLEY 1 7/1OY)
and brown (7.5YR 5/4); sand; CLAY (CL); moist;
stiff: some clay: little silt: some fine to medium

tiff: some clay: little silts some fine to medium

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5 130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/15108

Project Name: Job Number

STP COL Units 3 & 4: 6234-08-4660 MACTEC

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

214/763
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/15/08

Project Name : Job Number
AMACTEC SOIL LOG - Boring No. U3-4

STP COL Units 3 & 4: 6234-08-4660

F6z

C65

< -- n ,,0 LIlthology Remarks1

1

1

1

*1

21

22•

24- SS 18 15, 21 17 1

25-

26-

27-

28

29-

30-

31-

32-

33 -T S

34- 22 1 18

CH

BEAUMONT: red (SR 5/6); sand; CLAY (CH);
moist; very stiff, little fine sand

BEAUMONT: light gray (5Y 7/2); sand; CLAY (CH);
moist; very stiff; some fine sand; trace nodules

35

36

37

381

39

40

41

424
in .

-4 2514 -15 SP- BEAUMONT: light gray (5Y 7/2) and brown (7.5YR
23 30 18 SC 5/4); clay; SAND (SP-SC); moist; very dense;

45- mostly fine sand; few clay; trace gravelly nodules
45-46-=

47-

48-

49
50-
51

52- .

53 - - - - -

54

55

56

57

58

59s

ss$ 1 11 CH BEAUMONT: red (1OR 5/6) mottled with light
greenish gray (GLEY 1 7/5GY); CLAY (CH); moist;
hard; trace gravelly nodules; trace fine sand

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

215/763
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RS-5 13 0404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/15&08

Project Name : Job Number

° MACTEC SOIL LOG - Boring No. U3-4
STP COL Units 3 & 4: 6234-08-4660

- - - r-- i - r - -

CO

z

E
WO

U)

CO
0)

0~
4, C~

>0)
0 -~

C
4,

U)N'
C5

U,

E

0)

LIthology Remarks

161"
162"

163 "- SS 11 12
21

164- 25 25 18

165"

166-

167'

168

169-

170

171'

172

173- SS 2 18

174 26 19 18

175.

176-

177

178

179-

180"

181"

182-
183 - SS T11 18
184- 27 2 18
1851

186-

187-

188"

1896
190"

191-

192

193-
ssI 9 22

194. 28 14 lB
195.

196

197

198
199
-, L

CH

iSc BEAUMONT: red (IOYR 5/6); clay; SAND (SC);
wet; dense; mostly fine sand; some clay In lenses

-4
CH BEAUMONT: red (1OYR 5/6); CLAY (CH); moist;

hard; trace fine sand

BEAUMONT: red (1OYR 5/6); sand; CLAY (CH);
moist; hard; some fine sand

BEAUMONT: red (10YR 5/6); CLAY (CH); moist;
very stiff; few fine sand; trace silt

/-Uv

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL SrP BORING LOGS.GPJ WLA.GDT 7/15/1M

Project Name : Job Number

STP COL Units 3 & 4:6 -0 IMACTEC SOIL LOG - Boring No. U3-4

6Z
WS E

0 Q1

200o to ,n Fn a C)_ ,,oogy Remrk
200 . : thbyReak

201-

202

s • 24
204 29 12 18

205-

206-

207-

208-

209-

210-

211-

212-

2131- 1 1

214-

215

216-

217-

218-

219-

220-

221-

222-

223-

224-

225-

226-

227-

228-

229-

230-

231 -

232-

233-

234-

235-

236-

237-

238-

239-

i30 15 18

CHI

BEAUMONT: dark greenish gray (GLEY 1 4/5GY);
sand; CLAY (CH); moist; very stiff; little fine sand

BEAUMONT: greenish gray (GLEY 1 5/5G); sand;
CLAY (CH); moist; very stiff; little fine sand

i31\31 6
9
A

18
18

SC

\/ss 21

_32 1 18

BEAUMONT: dark gray (5Y 4/1); clay; SAND (SC);
wet; firm; mostly fine sand; little clay

BEAUMONT: grayish brown (IOYR 5/2); clay;
SAND (SC); wet; dense; mostly fine sand; some
clay

va4n

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/15/08

Project Name : Job Number oMACTEC SOIL LOG - Boring No. U3-4
STP COL Units 3 & 4: 6234-08-4660

z

IE

C' 8x _ ''

"AA W. a Wl c Lthology Remarks

241

242 I SC

244i SS 30 11 SP- BEAUMONT: light brownish gray (2.5Y 6/2); clay;
24447 T16 SC SAND (SP-SC); wet; very dense; mostly fine sand;

few clay lenses
246-

247-

248-
249 !

250-

251-

252

2531 . . .. . .. .

254

255
256

257

258

259,

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277"

278

279

SS5 1 22
35 18 18

10 24

CH BEAUMONT: greenish gray (GLEY,1 615G); sand;
CLAY (CH); moist; very stiff, little fine sand

BEAUMONT: greenish gray (GLEY 1 6/10Y)
mottled with olive brown (2.5Y 4/4); CLAY (CH);
moist; very stiff;.mostly clay; few fine sand

BEAUMONT: dark greenish gray (GLEY 1 4/10Y);
CLAY (CH); moist; very stiff; mostly clay; some silt;
trace fine sand

ý' Q '.
Z•LI

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/15/08

Project Name: Job Number 1ISTPrec ts Na 3 & Number8- 1'0MACTEC SOIL LOG - Boring No. U3-4
STP COL Units 3& 4: 6234-08-4660

0

C.
C,
0

4)

E
ca

to

6z

C.

E
ca
C,,

C,
C)

>0

A
rt-
U
C)

0_

N9 LM

0
Cn

C,

0

-J Llthology Remarks
LOU

2811

282

281 SS 5 22
284 10

284E 37 17 18

285

286-

287.

288

289-

290

291

292

293-

294 38, 183 18

295

296

297
2981 1 1

CH

BEAUMONT: greenish gray (GLEY 1 6/5G); sand;
CLAY (CH); moist; very stiff;.some fine sand

SP-
SC

BEAUMONT: greenish gray (GLEY I 6/5GY); clay;
SAND (SP-SC); moist; very firm; mostly fine sand;
few clay

i
CH BEAUMONT: greenish gray (GLEY 2 6/1 OBG)

mottled with brown (1OYR 4/3); CLAY (CH); moist;
very stiff; trace fine sand; trace gravelly nodules

BEAUMONT: brown (IOYR 4/3); CLAY (CH); moist;
very stiff; trace fine sand299

300-

301-

302

303.

304.

305.

306

307

308

309

310'

311'

312.

313,

314

315'

316

317

318

319

9 SS
/ 39

201117 18

Boring terminated at 299.6 ft

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GOT 7/3/WN

Project Name :Job Number PoetNm: eMACESOIL LOG - Boring No. U3-5
STP COL Units 3 & 4: 6234-08-4660 ____ACTEC Boring
Type and Diameter of Boring Boring Location Unit 3 UHS Total Depth

Mud Rotary / 4 Inches N 362709.58 E 2943505.46 302.9 feet
Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock

Miller Drilling / CME 85 28.83 feet N/A N/A

Sampling Method Driving Hammer Wt./Drop No. of Samples Date Started
Split Spoon 140.5 / 30 inches 39 6/19/08

i• t r t z i at- • • , .6
Borehole Inclination0 Logged oy

J. Ules
Date uompleted

6/24/08
1 a

Reviewed by / Date

Reviewed by / Date

4C -11514A~.
A 1 M/~02
V *(~~

Liftogy Remarks

5h brown (IOYR 4/2); clay; gravel;
to moist; firm; roots

BEAUMONT: very dark gray (5Y 3/1); CLAY (CH);
moist; firm

BEAUMONT: strong brown (7.5YR 4/6); CLAY
(CH); moist; firm; trace fine sand; trace calcareous
nodules

BEAUMONT: strong brown (7.5YR 4/6); silt; CLAY
(CH); moist; soft; little silt

BEAUMONT: yellowish red (5YR 4/6); CLAY (CH);
moist; firm

BEAUMONT: yellowish red (5YR 4/6); CLAY (CH);
moist; firm

BEAUMONT: yellowish red (5YR 4/6); sand; CLAY
(CH); moist; stiff; little fine sand

-I.
BEAUMONT: light yellowish brown (1OYR 6/4);
SAND (SP); wet; very firm; fine poorly graded sand;
trace mica

BEAUMONT: light yellowish brown (1OYR 614);
SAND (SP); wet; firm; fine poorly graded sand;
trace mica

BEAUMONT: light yellowish brown (10YR 6/4);
SAND (SP); wet; firm; fine poorly graded sand;
trace mica

BEAUMONT: light yellowish brown (1OYR 6/4);
SAND (SP); Wet; dense; fine poorly graded sand;
trace slit; trace mica

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

220/763
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RS-5 130404
STP SOIL SP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name: Job Number

STP COL Units 3 & 4: 6234-08-4660M CTEC SOIL LOG - Boring No. U3-5

a, E

I
z

E
W,U)

0

0( >a

C
0

0
U
0
0

a)

El

-2I
' I U

4 5 00
Llthology Remarks

41- 16
42 X12 812' 27 18

43-

44-

45-

46 SS 15 12
47 1S 26

47 13 21 18

48

49-

50-

51 - 2

52- 45 14 6 18
53-

54-

55-

56

57-

58"

59-

60o
61 - ~ 2621 X SS 3 2"1

62 15 4 18

63

64

65

66

67-

68-

69

70o

71 - SS 2

72172- 16 15 1-81

73

74

75

76-

77"

78-

79"
An-

-1

SP

BEAUMONT: light yellowish brown (1 0YR 6/4);
SAND (SP); wet; dense; fine poorly graded sand;
trace mica

BEAUMONT: light yellowish brown (1 OYR 6/4);
SAND (SP); wet; dense; fine poorly graded sand;
trace mica

Driller notes a change in
drilling resistance at 49 ft

CH BEAUMONT: greenish gray (IOY 5/1); CLAY (CH);
moist; stiff; trace fine sand

BEAUMONT: brown (7.5YR 5/4); sand; CLAY
(CH); moist; firm; little fine sand; trace mica

SP BEAUMONT: dark yellowish brown (10YR 4/6);
SAND (SP); wet; very firm; fine poorly graded sand;
trace mica

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name : Job Number PMACTEC- SOIL LOG - Boring No. U3-5
STP COL Units 3 & 4: 6234-08-4660

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

222/763
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/oR

Project Name Job Number A MACTEC SOIL LOG - Boring No. U3-5
STP COL Units 3 & 4: 6234-08-466

120 -

121-
122
123-
124-
125-
126
127-

128
129
130
131-

132
13-

134-
135
136-
137-
138-
139-
140-

141-

142

143-

144-

146

146-

147-

148-
149-

150

151$-
152V

153-

154

155
156-
157
158

1591

160 •

I
ad

a,
C1

E

I I

E

42)

D~

C
di

di

di
N

Co
C
2
C,

a)
.2 C/

0 I
Lithology Remarks

Ieak
CH

21 15 18
BEAUMONT: brown (7.5YR 5/4) mottled with light
olive gray (5Y 6/2); CLAY (CH); moist; very stiff;
trace fine sand

NSSIw4ý1BEAUMONT: light olive gray (5Y 6/2); sand; CLAY
(CH); moist; very stiff; little fine sand

-t

SP

423

BEAUMONT: yellowish brown (10YR 5/6); SAND
(SP); wet very firm; fine sand; trace mica

Driller notes a change in
drilling resistance at 137 ft

SS-23A: 141.2' to 141.9'
SS-238: 141.9' to 142.7'

11 I4
16 18- rt

BEAUMONT: olive gray (5Y 6/2) mottled with
yellowish brown (10YR 5/6); clay; SAND (SC);
moist; very firm; fine poorly graded sand; some
clay

BEAUMONT: yellowish brown (10YR 5/4); SAND
(SP); wet; very dense; fine sand; trace mica

SSSI 18 17
2 7

24 3 16 !FM S

I- __________________________________________

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
* STP SOIL STP BORING LOGS.GPJ WLAGDT 7/3108

Project Name: Job Number M-ACTE( SOIL LOG - Boring No. U3-5
STP COL Units 3 & 4: 6234-08-4660 M C E

0

160-
I1,1 A

z

2f)

4)
0)

*0

0*~
4) CO

.2
CL a)L

4)

4)
CO

t)
.NCn

r

< U

Lithobgy Remarks
- - - i-I-- -t. 'C

SP BEAUMONT: light olive brown (2.5Y 5/4); SAND
(SP): wet; dense; fine sand; trace mica

6 2 3 19
162 25 1_ 18

163

164-

165

166

167-

168-

169-

170o

171 -

17.XS 6 123
26 14 18

173-

174

175

176

177-

178-

179-

180-

181 8 23

182 27 15 1 18

183-

184-

185-

186

187

188

189-

190i

191- 8 2
192- 28 11 18

CH BEAUMONT: yellowish brown (10YR 5/4); sand;
CLAY (CH); moist; hard; little fine sand

BEAUMONT: reddish brown (5YR 4/4); CLAY
(CH); moist; very stiff; trace silt

BEAUMONT: reddish brown (SYR 4/4) mottled with
light olive brown (2.5Y 5/6); silt; CLAY (CH); moist;
very stiff; few silt

BEAUMONT: brown (7.5YR 414); CLAY (CH);
moist; very stiff;, trace silt

SS-25A: 161.1'to 161.6'
SS-25B: 161.6' to 162.6'

193.

194

195.

196

197

198'

199

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name: Job Number
SMACrgc SOIL LOG - Boring No. U3-5

STP COL Units 3 & 4: 6234-08-4660 AM ~ E

a.

200-

201.

202.

6z

0

C-
E
caWo

0

0)a) C
0)

0
C-)
0
a

0
NCo

C,

E

Z) .5

Mi Lithology Remarks

CH

ss29 4
7

24
18

BEAUMONT: dark greenish gray (5GY 4/1); CLAY
(CH); moist; stiff

204

205

206-

207-

208-

209-

210'

211-

212iXSS 13

213- 30 8 18

214'

215-

216

217i

218-

219'

220

221 -
222 3 3 S 20
2232- 1

22x/ 31 5 18

224

225

226-

227-

228-

229-

230

231 SSS 21 11
232. 132 3 10 18
233-
234-

235

2361

2373

238 j
239 -

240L

SC BEAUMONT: greenish gray (5GY 411); clay; SAND
(SC); moist; firm; fine poorly graded sand; some
clay

BEAUMONT: greenish gray (5GY 4/1); clay; SAND
(SC); wet; loose; fine poorly graded sand; little clay;
trace shells

Driller notes a change in
drilling resistance at 225 ft

SW-
SC

BEAUMONT: greenish gray (5GY 4/1); clay; SAND
(SW-SC); wet; very firm; fine to coarse sand; few
clay; few shells

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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STP SOIL S"P BORING LOGS.GPJ WLA.GDT 713/08

Project Name : Job Number

STP COL Units 3 & 4: 623408-4660 MACTEC SOIL LOG - Boring No. U3-5

RS-5130404

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3108

Project Name: Job Number SOIL LOG Boring No. U3-5

STP COL Units 3 & 4: 6234-08-4660 MACTEC
z6

" g i -
A -' i

E E '
cc~~Cl L c - o c ci,.thology Remarks

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302-
303"

304,

305-

306-

307"

308

309

310"

311-

312

313-

314

315

316-

317-

'318

319

-SS 70 19
37 13 T8

SS 1838 41438 14 18

CH

BEAUMONT: greenish gray ( 5GY 5/1); CLAY
(CH); moist; very stiff; trace fine sand

No Recovery

BEAUMONT: greenish gray (5GY 5/1); CLAY (CH);
moist very stiff39

a
11
'13

23
18

S -4-- -J-~- F-- 4-F -4-
Boring terminated at 302.9 ft

v•w

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 73/308

Project Name: Job Number

ArMACTEC SOIL LOG - Boring No. U3-6
STP COL Units 3 & 4: 6234-08-4660
Type and Diameter of Boring Boring Location Unit 3 UHS Pump House Total Depth

Mud Rotary / 4 Inches N 362749.55 E 2943299.7 300.8 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
MACTEC / D. White / CME 55 LC 28.4 feet N/A N/A

Sampling Method Driving Hammer Wt./Drop No. of Samples Date Started
Split Spoon 138.4 / 30 inches 38 6/17/08

CD EM
C',

6z

E(a
(n

Po

Z5

4
0c
0.
C2.G

a
C
0
C.,
a
a

.5

CD

E
21

|1 4 - 4-~-4-4

1-

2-

3-
4-

5-

ss 6
7

9
18

- -1 -*~--- *t - I - 4 -
ss

S2
':
3
r

18
18

6-

18

B.

9-

10 S 1 18
11 -4 

-112-XS 3 181
12i ss 18

13-- 5 1

141

6±18

-a
.0

0ax

Borehole Inclination
0

- I

Reviewed by / Date

Reviewed by / Date

Lthology

Logged by" . Taylor

V/

Remarks
ML BEAUMONT: yellowish red (5YR 5/8); sand; SILT

(ML); dry; stiff; mostly slit; some sand

-& 1/(0LOS

_____ t -~---

•wkL 1""51c6l
i

Date Completed
6/22/08

CH BEAUMONT: olive gray (5Y 5/2); CLAY (CH);
moist; stiff; contains black nodules

BEAUMONT: strong brown (7.5YR 5/8); silt; CLAY
(CH); moist; soft

BEAUMONT: strong brown (7.5YR 5/6); silt; CLAY
(CH); moist; firm

BEAUMONT: yellowish red (5YR 5/8); CLAY (CH);
moist; stiff

BEAUMONT: red (2.5YR 5/6); CLAY (CH); moist;
soft

16-

17-

18-
19-

20-

21 -

23-

24-
25-

26z-

27-

28-

29-
30-
31-

32-

33-

34:-
35-

36-

37-

38-

39-

ASS7 3
.in

13
18

SM

Ss 9 13
8, 14 18

18 4
9 18

1SS 410 3618 :

BEAUMONT: light olive brown (2.5Y 516); silt;
SAND (SM); moist; firm; fine sand; some silt

BEAUMONT: light brown (7.5YR 6/4); silt; SAND
(SM); moist; very firm; fine sand; some silt

BEAUMONT: brownish yellow (10YR 6/6); silt;
SAND (SM); moist; very firm; fine sand; some silt

BEAUMONT: reddish yellow (7.5YR 6/6); silt;

SAND (SM); moist; very dense; fine sand; some silt

BEAUMONT: licht brown (7.5YR 6/4): silt: SANDI 1 14 •Il {t.A .
40 -. . .... U"_"

TOSNHBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5 13 0404
STP SOIL S'P BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name: Job Number

STP COL Units 3 & 4: 6234-08-4660 MA •TEC SOIL LOG - Boring No. U3-6

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

229/763
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 713/08

Project Name : Job Number

STP COL Units 3 & 4: 6234-08-4660 A VMACTEC SOILLOG - Boring No. U3-6

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

230/763
PaN 3 3 of 8
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RS-5 13 0404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 713/08

Project Name: Job Number

MACTEC SOIL LOG - Boring No. U3-6
STP COL Units 3 & 4 : 6234-08-4660

=o,
a, a,

a
E
a,
C',

6
z
c,
a)

E

CU

a,
4,

0~4,ro

>i

C

ID
7g

.,
co
r

:9
.9
2'
P,
(D
-e

,?7 4n .. ... .. ...

121-

122"

123-

124"

125"

126-

127"

128-

129-

130"

131-

132-
133-

134-

135-

136-

137-

138-

139-

140-

141-

142-

143-

144-

145-

146-

147-

148-
149-

150-

151-

152-

153-
154-

155-
156-
157-

158-
159.
160.

ss 8o 18
21 13 18

13
14

2 l4 18

0

-J

Wa-

CH with pale yellow (2.5Y 8/3); CLAY (CH); moist; very
stiff

BEAUMONT: yellowish red (5YR 5/6); CLAY (CH);
moist; very stiff

BEAUMONT: white (10YR 8/1); CLAY (CH); moist;
very stiff-, trace sand; contains cemented nodules

Uthology Remarks

- SS 24 18 SM BEAUMONT: strong brown (7.5YR 5/8); sift; SAND23 142 18 - OH (SM); moist; very dense; fine sand; some silt
CH-BEAUMONT: strong brown (7.5YR 5/8); CLAY

(CH); moist, hard

SS-23A: 149.3' to 150.6'
SS-23B: 150.6' to 150.8'

SSI 22 118 Lih ML I BEAUMONT: stronq brown (7.5YR 5/8): clay; SILT

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

231/763
Page 4 of 8DCN: •'i-" [-,FW-



RS-5 130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 713/08 "3

Project Name : Job Number

SMAGTEC SOIL LOG - Boring No. U3-6
STP COL Units 3 & 4: 6234-08-4660

a)

0

160"

161

16 2

163-

164-

165

166:

167:

168:

169:

170-

171

172i
173-

174n

1756

176i

1774

178

179

180

181

182

183-
1841

1864

1874

1881

1894

190 -

191

1921
193
194i

195

196i

197i

198

199

200

6z
0)

co

~0
r)
a

ILI
0)

E
Co)

0)

CO
C

LM

ss 161325i 14 18

SSS 14 1182627
26 18

SSS 11B1
14 -27 16 18

-cn

i

Llthology Remarks

CH BEAUMONT: strong brown (7.5YR 5/8); CLAY
(CH); moist; very stiff

BEAUMONT: strong brown (7.5YR 5/8); sand;
CLAY (CH); moist; hard; few sand

BEAUMONT: reddish brown (5YR 5/4);'CLAY
(CH); moist; very stiff

BEAUMONT: liaht olive brown (2.5Y 5/41: CLAY

ML I (ML); moist; hard

x l 1 1 R

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

232/763
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RS-5 130404
SrP SOIL STP BORING LOGS.GPJ WLA.GDT 7/308R

Project Name : Job Number
0MAGTEC SOIL LOG - Boring No. U3-6

STP COL Units 3 & 4: 6234-08-4660

C,

6
z

CL

ESD

U,

0
ca
En

2o

> W

0)

C
0

C-,
0

0
N

U'
C
E

C,

a
E

-a
.0
-C

a.-
Lithology Remarks

201-

202-

203-

204-

205-

206-

207-

208-
209-

210-

211-

212-

213-

214-

215-

216-

217-

218-

219-

220-

221-

222-

223-

224-

225-

226-

227-

228-

229-

230-

231-

232-

233-

234-

235-

236-

237-

238-

239-

its CH

SS 7 j1

29 148

7
SSS 4 1181

3O !7 18

SS 16
31 2 18

x 26

(CH); moist; very stiff

BEAUMONT: greenish gray (GLEY 1 5/5GY);
CLAY (CH); moist; very stiff

BEAUMONT: gray (2.5Y 5/1); sand; CLAY (CH);
moist; very stiff; some fine sand

SM BEAUMONT: light olive brown (2.5Y 5/3); silt,
SAND (SM); moist; dense; fine sand; some silt

pX SS Zb 110 BEAUMONT: arav (1OYR 6/11: silt: SAND (SM):

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name :Job Number

r N J mMACTEC SOIL LOG - Boring No. U3-6
STP COL Units 3 & 4: 6234-08-4660

240

241-

242-

243-

244-

245-

246-

247-

248-

249-

250-

251-

252-

253-

254-

255-

256-

257-

258-

259-

260-

261-

262-

263-

264-

265-

266-

267-

268-

269-

270-

271-

272-

273-

274-

275-

276-

277-
278-
279-

6z

E
CO

0)
-a
E
Cu
CO

U
0)
Cu

Cn
r,

0=

Lithology Remarks

Lýý L2 L

SS 18
33 18

x SS 204634 50 5,, 17,

SS 6 18

lo.35 12 18

SM moist; very dense; fine sand; some silt

Strata break at 245 ft based
on drilling observations

CH BEAUMONT: gray (5Y 6/1) mottled with yellowish
brown (1OYR 514); sand; CLAY (CH); moist; hard;
few fine sand

SM BEAUMONT: light olive gray (5Y 6/2); silt; SAND
(SM); moist; very dense; fine sand; some fines

CH BEAUMONT: black (5Y 2.5/1) and olive gray (5Y
4/2); CLAY (CH); moist; very stiff

x q-q ( BEAUMONT: areenish arav (GLEY 1 6/5Gý mottled
72'XII . . .. •-

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

234/763
Page 7 of 8
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name : Job Number
SProjec Name: Job Number 4 3MACTEC SOIL LOG - Boring No. U3-6
STP COL Units 3 & 4: 62341-08-4660

a)

Cx E
to

6z

CO

2'D

Iii

C
0
C
0

U
C)
C'

C'
±1
Co
C

Cs

E

C/)~ Uthology Remarks
YnMlI)

2 5 12 1i CH with olive (5Y 5/4); sand; CLAY (CH); moist; very
stiff; few fine sand281.

282.

283

284

285.

286

287,

288.

289-

290,
291'

292,

293-

294'

295,

296-

297'

298.

299'

300'
301'

302'
303'

304'

305-

306'

307'

308-

309'

310'

311'

312

313'

314

315,

316

317

318

319

320

SS 23 25
28' -

37 25 18

SS 94 126

38 14 18

BEAUMONT: greenish gray (GLEY 1 6/5G); CLAY
(CH); moist; hard

BEAUMONT: brown (10YR 4/3); silt; CLAY (CH);
moist; very stiff; little silt; high plasticity

I
Boring terminated at 300.8 ft

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

235/763
Pacie 8 of 8DCN: WTk



RS-5130404

STP SOIL. STP BORING LOJGS.GPJ WLA..GDT 120208

Project Name: Job Number
MACTEC

STP COL Units 3 & 4 : 6234-08-4660

SOIL LOG - Boring No. U3-6A

Type and Diameter of Boring Boring Location Unit 3 UHS Pumrp House Total Depth
Mud Rotary / 4 Inches N 362748.98 E 2943309.46 102 feet

Drilling Contractor and Rig
MACT EC/ D. White CME 55 LC

Elevation at boring
28.78 feet

Driving Hammer Wt./Drop
NA/ NA

Ground Water Depth Depth to Bedrock
N/A NIA

No. of Samples 1 Date Started
3 1 6i24/08

Sampling Method
Undisturbed

ID

0.

a)

'a
E0

6z

E
ca

a)

a)
*a) a)
a)).)

-a)

a) (0

~a)

Borehole Inclination
0

>5
0.z

a)

0
1~)
a)

a)

.1.

2

0(
a)

S

Logged by
A. Taylor

JDate Completed
6/25/08

0)
.0
0

-J

a)
0-

-(I)

(0-.~.

Reviewed by I Date

Reviewed by / Date

Lithology

4W,
All, Aitzidep

Remarks
fl.- A 4 - .4, I .... ......________________________ ______... . .________

2-

3-

4-

5-

6-

7-

8-8i
9-

11•i

12-

13-

14-

Boring U3-6A offset
approximately 10' east of:
Boring U3-6

Drill to first sample at 15 ft

Pocket Penetometer (TSF):
0.75, 0.5

18-

19-

20 -t

21.

22

23

24.

25=

26

27

28

29

30
31•

32
33•

34 -

35

36

37

38

39

40--

.CHUD
1

25
24

BEAUMONT: yellowish red (5YR 5/6); CLAY (CH);
moist

Page 1 of 3

1X N~J.WL-IM-lt7
TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGSGPJ WLA.GOT 124108

Project Name: Job Number

T " C 3 4MACTEC SOIL LOG - Boring No. U3-6A
* STP C OL Units 3 & .4 : 6234-08-466... . .... . .. .

0) 0.

E

0
z
o6

ca

U)

0)

>0
00

C
U)
0

0
U)
(U

U)
N
On
C
B
0

.2

E) 0)
0
0
.0
-J

U)
0~-

Lithology Remarks

41i

42-

43-

44-

45

46-

47-

48-

49-

50-

51-
52-

.53.

54-

55.

56.

57-

58-

59.

60.

61-

62-

63

64

65"

66

67

69 IUD
2

27
24

OH

SM

BEAUMONT: light gray (5Y 7/1); CLAY (CH); moist
-\at.68 ft.

Pocket Penetometer (TSF):
1.75, 2.0, 1.75

71.

72

73

74

75

76

77

78

79

An

BEAUMONT: brown (7.5YR .5/4); silt; SAND (SM);
\moist; fine sand; some silt at 70 ft f

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

. Page 2 of 3
WW1t-jW-•,*7237/763



RS-5 130404
SIP SWil- SIP BORING LOGS.GPJ WLA.GDT 12/4j08

Project Name : Job Number 1 9, MACTEC SOIL LOG - Boring No. U3-6A
STP COL Units 3 & 4: 6234-08-4660

-C

a.
0

E
Wi

C,)

0
z

a.

E

di

*di ~
o --
di CO

r .2

~>
O0r

tC

di
diN3

{c)

8

di-a
di

a.0
03
-o-s

Lithology Remarks
An ,____ I

81 7
82-

83-

84-

85-

86-

87-

88-

89-

90-

91-

92-

93-

94;

95-

96:

97-

98-

99-

100"

101-

+ - 4-*4. - -4

UD
3

CL24 25-
24 1 399843/2

BEAUMONT: brown (1OYR 5/3) and light brownish
gray (2.5Y 612); CLAY (CL); moist

Pocket Penetometer (TSF)'
2.0, 25, 2.5

I (V, 4. -- 4. - - - cC-+i -4 - - 4
Boring terminated at 102 ft

103-

104-

105.

106-

107-

108"

109"

110-

111-

112ý

113

114

115

116

11.7

118

119
120

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

238/763
Page _.3_ of 3



RS-5130404
~TP SOiL STP BORINO LOSS npi WLA~OT 711 51fl~

Project Name : Job Number

Unit 3 2 8 MACTEC SOIL LOG - Boring No. U4-1
STP COL Units 4: 6234-08-4660

Type and Diameter of Boring Boring Location Unit 4 UHS Total Depth
Mud Rotary /4 Inches N 362564.16 E 2942312.84 299.6 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
MACTEC/L. Carter / CME 550 30.04 feet N/A N/A

Sampling Method Driving Hammer Wt./Drop No. of Samples Date Started
Split Spoon 138.8 /30 inches 38 6/12/08

I

Borehole Inclination Logged by
M.L Herrera

Date Completed
6/15/08

Reviewed by / Date

Reviewed by / Date

444t , -1kq MIR
.... I• J••w J

U)
11A- V el K

RemarksLithology
A•
SP FILL: dark grayish brown (1OYR 4/2); SAND (SP);

dry; dense; mostly medium to coarse sand; few
gravel; subangular to subrounded

i
CH BEAUMONT: very dark gray (10YR 3/1); CLAY

(CH); moist; stiff; mostly clay

BEAUMONT: reddish brown (5YR 4/4) to yellowish
red (5YR 4/6); CLAY (CH); moist; firm; mostly clay

BEAUMONT: reddish brown (5YR 4/4) to yellowish
red (SYR 4/6); CLAY (CH); moist; stiff; mostly clay

BEAUMONT: reddish brown (5YR 4/4) to yellowish
red (5YR 4/6); CLAY (CH); moist; stiff; mostly clay

BEAUMONT: reddish brown (SYR 4/4); CLAY
-\(CH); moist; firm; mostly clay /-

BEAUMONT: reddish brown (5YR 5/4) to yellowish
red (5YR 5/6); clay; SAND (SC); moist; loose;
mostly fine sand; some clay; rounded.

BEAUMONT: yellowish red (5YR 5/6); clay; SAND
(SC); wet; very loose; mostly fine sand; some day

-4i -

SP BEAUMONT: light brown (7.5YR 6/4); SAND (SP);
moist; very firm; mostly fine sand; rounded

BEAUMONT: yellowish brown (1OYR 5/4 to 5/6);
SAND (SP); moist; very firm; mostly fine sand;
rounded

SS-6A: 14' to 15'
SS-6B: 15'to 15.5'

SS-1 I : 38.1' to 39.0'
SS-11B: 39.0' to 39.6'

BEAUMONT: light brown (7.5YR 6/4); SAND (SP);
moist; very firm; mostly fine sand; rounded

CH BEAUMONT: yellowish red (5YR 5/6); sand; CLAY
..... moist; hard; 'mostly clay; some fine sand /-

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

239/763 Pa- Iý M1 8



RS-5 130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/15/08

Project Name: Job Number
PMACTEG SOIL LOG - Boring No. U4-1

STP COL Units 3 & 4: 6234-08-4660

G
a,

E
a,

C,)

6
z

CL

5,
0.
5)

E
to

0~

0
0

5)

C,)
C
a,

E,~ ; I

ta)~

'CP: Lithology Remarks
'U -

41

42-

43- 10 110
12 8 18

49 13 4 181

51-

522
533540

55-
56

57

58 - 1
59V SS -'18 18.876. 24/859 14 1 `1

60

61

62

63

64

65

66

67-68-
698 SS 1910 __12.5

15 18 18

70-

71-
72

73

74

75
76-

77-
78") SS 19 11.5140
79 16 33 18
80 - 1 - - -

SP BEAUMONT: light brown (7.5YR 6/4); SAND (SP);
wet; dense; mostly fine sand; rounded

4BEAUMONT: light brown (7.5YR 6/4); SAND (SP);SC \wet; dense; mostly fine sand; rounded f
BEAUMONT: strong brown (7.5YR 5/6); clay;
SAND (SC); moist; firm; mostly fine sand; some
clay

BEAUMONT: strong brown (7.5YR 5/6); clay;
SAND (Sc); moist, loose; mostly fine sand; some
clay

SS-12A: 43.1' to 43.6'
SS-12B: 43.6' to 44.6'

SS-13A: 48.1' to 48.6'
SS-13B: 48.6' to 49.6'CH BEAUMONT: brown (7.5YR 4/3); CLAY (OH);

moist; firm; mostly clay

CL BEAUMONT: brown (7.5YR 5t4); sift CLAY (CL);
moist; very stiff; little clay; some silt; little rounded
fine to medium sand

i
SP-
SC

BEAUMONT: brownish yellow (1OYR 6/6); clay;
SAND (SP-SC); moist; dense; mostly fine sand;
few clay; rounded

SP BEAUMONT: yellowish brown (10YR 5/4); SAND
(SP); wet; very dense; mostly medium sand;

mi indodww

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

240/763 DPa 
8



RS-5 130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7115/08

Project Name : Job Number

STPCOL :i Job Number08 M A CTEc SOIL LOG - Boring No. U4-1
STP CL Units 3 & 4: 6234-08-4660 M CE

a)

a)

0)

C)
-a.
E
a
C,,

6
z
ob
'D

F-

E

)0)

>i
r)

Q)

a)
NC,,

0

2

a)
-C)
a)

8I-
81-

82-
83-

84-

85-
86-

87-

89-
ss\17 6

8
*11

19
18

90
91

92
931
94

95-

96.

97-98-
18 15 18

100.

101

102

103

104-

105-
106-

107

108-

109 19
110•
111

112

113

114

115

116.

117

118

119 2 1

-j

A..
CH BEAUMONT: light olive gray (5Y 6/2); CLAY (CH);

moist; very stiff; mostly clay

BEAUMONT: yellowish red (SYR 5/6) and light
brownish gray (2.5Y 6/2); CLAY (CH); moist; very
stiff, mostly clay

BEAUMONT: light gray (5Y 7/1) and light yellowish
brown (2.5Y 6/4); CLAY (CH); moist; very stiff;
mostly clay

BEAUMONT: light gray (SY 7/1) and strong brown
(7.5YR 5/6); CLAY (CH); moist; very stiff; mostly
day: few fine sand

C)

= CI)

SP

Uthology Remarks

120 I

TOSHIBA CORPORATION
Nuclear Energy Systems & Services.Division

241/763 DCN: ,Par, 3 1 -1



RS-5130404
STP SOIL STP eORING LOGS.GPJ WLA.GDT 7115/08

Project Name :nJob Number
MA TE SOIL LOG - Boring No. U4-1

STP COL Units 3 & 4: 6234-08-4660'

0

E(a

6z

E8

I-
V)

AS

U.-c

85

r

8 a)N
(0
C
0

LM, a)

U0
.owf Lithology Remarks

1

I

I

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

21

22

23

24

25

26

27

28

29

CH

•SSI 0 1 912

21 1r 18
BEAUMONT: yellowish red (5YR 416); CLAY (CH);
moist; very stiff; mostly clay

30-

31-

32-

33-

34

35

36-

37-
38- 85 20

39-XS 15
3 22 1 1 18

40,

41

42-

43"

44-

45"

46-

47"

48-
SSI 11.5

49" 23 16 18
50-

51

52-
53

54-

55
56

57-
589- 6-/ S 25

59 24 8 18

i
SC BEAUMONT: light gray (2.5YR 7/1) and olive

yellow (2.5Y 6/6); clay; SAND (SC); moist; dense;
mostly fine sand; some high plasticity clay;
rounded

SP BEAUMONT: light gray (IOYR 7/2); SAND (SP);
moist; very firm; mostly fine sand; rounded ,

CH BEAUMONT: strong brown (7.5YR 5/6 to 4/6);
sand; CLAY (CH); moist; stiff; mostly clay; some

qiltm little sand

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

242/763
Pa 4



RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/15/flR

Project Name: Job Number SOIL LOG Boring No. U4-1

STP COL Units 3 & 4: 6234-08-4660 MACTEC

z

? I a)a

o)Cn I W k A , CL) < c Lithology Remarks

161

162

163

164

165.

166

167.

SS 6 19.5169-XS 5 -
170 25 8 18

170-

171-

172-

173-

174-

175-

176-

178- -7 i s8 11
1798 26 27 18

1180-
181

182-

183

184

185-

186-

187-

188- 9 9 22

189_ 2 SS 10

190- 27 14 18

191

192

193-

194

195

196

197
198 - -.'" - -

199 28 14 18

CH

BEAUMONT: strong brown (7.5YR 5/6); sand;
CLAY (CH); wet; stiff; mostly clay; some fine sand

BEAUMONT: strong brown (7.5YR 5/6); sand;
CLAY (CH); moist; hard; mostly clay; some fine
sand

BEAUMONT: strong brown (7.5YR 5/6); light gray
(5Y 7/1); sand; CLAY (CH); moist; very stiff; mostly
clay; some fine sand

BEAUMONT: brown (7.5Y 5/4); CLAY (CH); moist;
very stiff; mostly clay; few sand

200

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

243/763 ,,ra4, *5 If -8DCN: L-3



RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/15/08

Project Name: Job Number PMACTEC SOIL LOG - Boring No. U4-1
STP COL Units 3 & 4: 6234-08-4660

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

244/763 "p a .6 ý)J aDCN: 3T



RS-5130404
STIP SOIL STP BORING LOGS.GPJ WLA.GDT 7/15108

Project Name: Job Number

L 4MACTEC SOIL LOG - Boring No. U4-1
STP COL Units 3 & 4: 6234-08-4660

TOSHMBA CORPORATION
Nuclear Energy Systems & Services Division

245/763
P 7 Qf 8

DCN: PW--3f M,'P I -



RS-5130404
STP SOIL STP BORING LOGS.GPJ*WLA.GDT 7/15108

L Project Name : Job NumberSTP COL Units 3 & 4:6234-08-4660' MACTE"
SOIL LOG - Boring No. U4-1

a
V
0 E

6
z

I-

C)

4
a~ tO

nw

8)8)
>0)
o .~

x

IU
0)
.9

Ai
En
(8

E
2'
LM

on I , I , ,

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

.2
0

=0

-4-
Lithology Remarks

CH

SC BEAUMONT: greenish gray (GLEY 15/5GY); clay;
SAND (SC); moist; very dense; mostly medium
sand; some clay; rounded

- -4-~- - - F - F- -4

S - 26
OH BEAUMONT: dark grayish brown (1 YR 4/2);

CLAY (CH); moist; very stiff; mostly clay
- *i--1 *~ - F - F - F - - - F

Boring terminated at 299.6 ft

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

246/763
" P~8

DCN:



RS-5130404

STP SOIL STP BORING LOGS.GPJ WLA.GDT 12J2108

Project Name : Job Number

&MACTEC
STP col- Units 3 & 4 : 6234-08~4660

SOIL LOG - Boring No. U4-1A

Type and Diameter of Boring
Mud Rotary / 4 Inches

Boring Location Unit 4 UHS
N 362572.17 E 2942309.34

Total Depth
279.25 feet

Drilling Contractor and Rig
Miller Drilling I CME 750 ATV

Elevation at boring
30.42 feet

Driving Hammer Wt./Drop
NA / NA

Ground Water Deptl
N/A

Sampling Method
Undisturbed----------- .. ..... ... No. of Samples

7

Logged by
J. Honeycutt

I Depth to Bedrock
N/A

IDate Started

1 6/23/08
Date Completed

6/27/08

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

.0:

co
U)

.0z
CL

A

0

C)
V.

0

a
~0
00

00

, a )

0

0
U
0
0

U)0

-4
0)
0
n
0

0
0
.0
-4

Borehole Inclination
0

5..)?
= 'r

Reviewed by I/Date

Reviewed by / Date

Lithology

WLWIpT ,. I

V-
Remarks

1-

2-

3-

4-

5-

6-

7

8-

Boring U4-1A offset
approximately 1 0 west of
Boring U4-1

Drill to first sample at 7 ft

Pocket Penetometer (TSF):
2.0, 2.0, 2.5
Hand Held Vane Shear
(kg/cm^2): >1.0

UID 26
24 11

CH BEAUMONT: red (2.5YR 4/8); CLAY (CH); moist;
some silt

N

ibl:

12

13ý

14

151

16

18

19-

21

22-

23

24

25"

26-

27

28

29

30-

31

32 -

33)

34

35ý

36
374

38-

39 ___

Page 1 of 7

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 12)4108

Project Name : Job Number
MACTE SOIL LOG Boring No. U4-1A

STP COL Units 3 & 4: 6234-08-4660

0)

40

41 -

42-

43-

44-

45-

46-

47-

48-

49-

50-

51-

52-

53-

54-
55-

56-

57.

58-

59.

60-

61-

62-

63-

64-

65-

66-

67-

68.

69-

70-

71-

72-

.73.

74.
75-

76-
77.

78-

79-

()
'a
E

-oz

E

0)~0

>0
Of

ID
C0) ()

65
c0

-J
Et

'3) 0)
0
0

d)a.-.

'-0
Lithology Remarks

vv

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

248/763
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RS-5130404
StP Soim. STP BORNG L.OGSGPJ WIA.GOT 12i4/08 . .. . . .. .. •.. . . . . . . . .

Projc Name: Job Number MACTEC SOIL LOG - Boring No. U4-1A
STP COL Units 3 & 4 , 6234-08-4660

Cu
CCC

0.
Cu

Cu
7&

Clu

0
z

Cu
Cu•

Cw
CU CuCu

~'CuOC

C

C
0

0
5)
Cu

Cu
N

Co
C
.5
(0

21

ID

0)

0

-J
to ; Lithology Remarks

81-

82-

83

84

85-
86ý

87-

88-

89-.

90-

91-

92

93-

94-

95-

96-

97-

98-

g9-

100-

101-
102-

103-

104-

105-

106-

107-

109- UD
2

CH
26.3 25(C

BEAUMONT: light greenish gi-a (GLEY 1 10Y 7/1);
CLAY (CH); moist- some silt

Poc-ket Penetometer (TSF):
3.75, 3.75, 2.75
Hand Held Vane Shear
(kg/cmA2)ý >1.0

4•tl : I I I I I 1 I i -I !u

111.

112-

113'

114-

115

116

117

118-

119

-I ZU

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

249/763
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RS-5130404

STP SOIL STP BORING LOGS.GPJ WLA.GOT 12/4108

Project Name : Job Number

.. MACTEC SOIL LOG - Boring No. U4-1A
STP COL Units 3 & 4 : 6234-08-4660

a)

a-
a)0 E

cc
(n

6z
a). a)Wa

2!', 0

cc

W
W)

0)

U,

a,
a)-n
a)-a

-5-a

aU)

=0U, 21 Lithotogy Remarks
-I1 Al -.3 - 1 f - -

121 4

1227

1231

124-

125-

126-

127-

128-

1290

130-

131-

132

1:33 - Ub
3

22
24

CH BEAUMONT: yellowish red (5YR 4/6); CLAY (CH);
Moist; some silt

Pocket Penetometer (TSF):
4,5, 4,5, 4.0
Hand Held Vane Shear
(kg/cm^2)' >1;0I "• &,& S . .. ..- - -4 4 - -'-----4

135-

136

137-

138-

139

140-

141

142-

143-

144-

145-

146-

147-

148'

149-

150-

151

152-

153

154
i 55-*

15619

157-a

158-
159 -•

1 pil) - ' .. ' . I

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL ST. BORING LOGS.GPJ WLA.GDT I'14.08

Project Name. : Job Number

IMACTEC SOIL LOG - Boring No. U4-IA
STP COL. Units 3 & 4: 6234-08-46607

4)

4)
Q

6
z

4)
D.

E
'I) c.0 0 .

CC

0 4)
'2

4)2E0 .2

4l)
0-

I-c)
Lithology Remarks

1621
162i

163
164•

165

166

167-

168-

169-

170-

171-

172-

173-

174-

175-

176-

177-

178-

179-

180-

181-

182-

183-

184-

185-

186-

187-

188-

189

190-

191-

192-

193-

194-

195-

196-

197-

*198-

199-

200

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

251/763
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 12/4108

PrjectNarne Jb NumberAC EC SOIL LOG - Boring No. U4-IA
STP COL Units 3 & 4: 6234-08A4660.......

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

252/763
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RS-5130404
STP SoIL..STP SORLNG LOGS.GPJ WL&.GDT 12/4/08.

Project Name :Job Number

STP CoLnit s 3e & 4: NM ACTEC SOIL LOG - Boring No. U4-1ASTP COL Units 3 & 4 : 6234-08-4660 ,.

0~
1)

0 C9,

6
z
C,

a.
I-
C,
a.
E
CC
C,)

* F

0(D

C, -

(6

-c
'C)

0,
0~
C)
CU

C)

C,,
0
.5
0

DC
C)
.0
C)

DC
0

*0
.0
n

CL>,V

Lithology Rema~ks

24111

242

243-1

244

245

246

247

248

249

250

251

252-

253-

254-

255.-

256-

257-

258-

259-

260-

261 -

262-

263-

264-
265-!
266-

267-

268-

269-

270-

271-

272

273-

274-

275-
276-

2776

278-

279-

. i i i i .! i

I UD
11 6

CH
90.0174/

BEAUMONT: greenish gray (GLEY 1 1OY 5/1.);
CLAY (CH); moist; little silt

1~~~~~~~
Pocket Penetometer (TSF):
did not perform

. Hand Held Vane Shear
(kg/cmA 2): did not perform
Tests were not performed
due to accessibility to bottom
of sample

Pocket Penetometer (TSF):
3.0, 3.0,.2.0
Hand Held Vane Shear
(kg/cmA2): >1.0

UD
7

27
27 32a. 96.518115

CH BEAUMONT: dark bluish gray (GLEY 2 5B 4/1);
CLAY (CH); moist; some silt

t - ] - - I .4 r

Borino terminated at 279.25 ft

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

253/763
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RS-5130404
~TP 5~OiL ~TP ~ORINn LOtSAPJ WLA~DT 7J3IflR

Project Name : Job Number

STP COL Units 3 & 4: 6234-08-4660 SMACTEC SOILLOG BoringNo. U4-2

Type and Diameter of Boring Boring Location Unit 4UHS Total Depth
Mud Rotary / 4 Inches N 362561.08 E 2942606.54 304.5 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
Miller Drilling / CME 750 ATV 30.42 feet N/A - N/A

Sampling Method Driving Hammer Wt./Drop No. of Samples Date Started
Split Spoon 139.6130 Inches 39 6/15/08

>, 2)
En Q.
05 1-

.- =00

Borehole Inclination
.0

Logged by
R. Clark

Date Completed
6/21108

Reviewed by I Date 4.W, 7)3/OA
Reviewed by / Date VL

Lithology Remarks

SW FILL: dark yellowish brown (IOYR 4/4); clay; silt;
gravel; SAND (SW); moist; firm; well-graded

FILL: dark yellowish brown (IOY 414); gravel; SAND
(SW); moist; loose; some organics; trace clay

SM BEAUMONT: yellowish brown (10YR 5/4); silt;
SAND (SM); wet; very loose; fine quartz sand;
trace gravel; trace clay:, HCI reaction

CH BEAUMONT: brown (7.5YR 5/4); CLAY (CH);
moist; firm; high plasticity; HCI reaction; slightly
mottled; trace organics (roots)

BEAUMONT: strong brown (7.5YR 5/6); CLAY
(CH); moist; firm; high plasticity; trace sand sized
calcareous nodules

BEAUMONT: yellowish red (5YR 5/6) slightly
mottled with greenish gray (GLEY 1 5GY 7/1); silt;
CLAY (CH); moist; firm; some silt; high plasticity

BEAUMONT: strong brown (7.5YR 516); CLAY
(CH); moist; firm; some silt; high plasticity; HCl
reaction

Driller indicated possible
change In drilling at 21 ft

SM BEAUMONT: strong brown (7.5YR 5/6); silt; SAND
(SM); wet; loose; fine quartz sand; few silt; trace
clay; HCI reaction

SP-
SM

BEAUMONT: yellowish brown (10YR 5/6); silt;
SAND (SP-SM); wet; very firm; fine poorly graded
quartz sand; some silt; HCI reaction

BEAUMONT: light yellowish brown (1OYR 6/4); Silt;
SAND (SP-SM); wet; firm; fine poorly graded
quartz sand; few silt; HCI reaction

BEAUMONT: light yellowish brown (1 0YR 6/4); silt;
SAND (SP-SM); wet; very firm; fine poorly graded
quartz sand; few silt; HCI reaction

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

254/763
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RS-5 13 0404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7R3/08

Project Name: Job Number

SMACTEC SOIL LOG - Boring No. U4-2
STP COL Units 3 & 4: 6234-08-4660

C,

'C

0)
a.
B
C,
Co

d
z

V)

-0-

t.5

C
C,
C
8.
0)
C,

03
N
0)
C

CD

ED

C)
-e

41

42

CM
C0) Uthology Remarks

SP-
SSM_

AM -5- - + 4- + - + - +

44.

45.

46'

47.

ss12 0
5
r

12
18

4 + -4- -4-4- -

CH BEAUMONT: reddish brown (5YR 5/4); CLAY
(CH); moist, stiff-, high plasticity;, blocky;, HCI
reaction

0

4 SS 7 18 SP- BEAUMONT: brownish yellow (10YR 6/6); silt;
49 13X 18 SM SAND (SP-SM); wet firm; fine poorly graded quartz
50- sand; few silt, HCI reaction

51-

52-

53 SS 54 18 1 CH BEAUMONT: very pale brown (10YR 713); silt;
_14 6 18 CLAY (CH); moist; stiff; some slit; trace sand sized

- -i -calcareous nodules; high plasticity; HCI reaction
55-

56-

57

58

59-

60-

61-
62-
6'2 -! . . ...... . _ __ _ __ __ _ __ __ _ __

Driller indicated change in
drilling resistance at 41 ft

Driller indicated change in

63

64

65"

.66,

67,

68

69'

70

71-

72

73
74.

75.

76
77'

78

79,

SSS 12' 15
13 18

15 .1 18 [II

S• 1616
18,

SP-
SM

BEAUMONT: light brown (7.5YR 6/2); silt; SAND
(SP-SM); wet dense; fine poorly graded quartz
sand; few silt; HCI reaction

BEAUMONT: brownish yellow (10YR 6/6); silt;
SAND (SP-SM); wet; dense; fine poorly graded
quartz sand; few silt; HCI reaction

v•

TOSNaBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5 130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3108

Project Name : Job Number

STP COL Units 3 & 4: 6234-08-4660•VNUC-EC SOIL LOG - Boring No. U4-2

aA

-E

Z

-a
r 

0

=) a 85

Ca

(3
0
CU

a)
.Nto
2

E
-J

CL

F-

< Lithology Remarks
mj,)'- - •

81.

82'

CH

84 -X -17 7 -L8
83", s 78 18

84 17 2 18

85-

868
87-

88

89"

90g

91-

92

93 2194 -X S1 8S 1
94 12 18

95-

96-

97

98

99-

100-
101

102

103 -- 6 20
104 SS 8

109 18

105-

106-

107-

108

109-
110-

111-
112-

11- S 6 20
20 9 18

115-

116-
117t

118-
119
12l - -

BEAUMONT: yellowish red (5YR 5/6) mottled with
light greenish gray (GLEY I 5GY 7/1); silt; CLAY
(CH); moist; very stiff; some silt; trace fine sand;

\high plasticity
BEAUMONT: strong brown (7.5YR 5/6); silt; SAND
(SM); moist; firm; fine quartz sand; some slit

water pressure at 80 ft

SS-17A: 83.0' to 83.3'
SS-17B: 83.3' to 84.8'
SS-17C: 83.8' to 84.5'

ESM
CH

BEAUMONT: strong brown (7.5YR 5/6); silt; CLAY
(CH); moist; very stiff, some silt; trace fine sand;
HCl reaction; high plasticity

BEAUMONT: strong brown (7.5YR) 5/6) mottled
with greenish gray (GLEY 1 5GY 5/1); CLAY (CH);
moist; very stiff; high plasticity

BEAUMONT: reddish brown (2.5YR 5/4) slightly
mottled with greenish gray (GLEY 1 5GY 6/1);
CLAY (CH); moist stiff, high plasticity; blocky

BEAUMONT: light yellowish brown (2.5Y 6/3); silt;
CLAY (CH); moist; very stiff; little silt; trace sand
sized calcareous nodules; high plasticity; HCI
reaction

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

256/763
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RS-5130404
STPSOIL STP BORING LOGS.GPJ WLA.GDT 7/3/00

Project Name : Job Number

STP COL Units 3 & 4:6 0MAcTEC SOIL LOG Boring No. U4-2
d
Z

CO S ihloyReakE) E

U) ~( <~~ ~ ~ c2 Lithology Remarks

121-

122-

124 21 1 _ 18
125-

126-

127-

128

129-

130-

131-

132-

133 9 020

134h 22 101 8

135

136

137

138

139

140

141

142

BEAUMONT: yellowish red (5YR 5/6) slightly
mottled with greenish gray (GLEY 1 5GY 5/1);
CLAY (CH); moist; very stiff; high plasticity; HCl
reaction

BEAUMONT: strong brown (7.5YR 5/6) mottled
slightly with greenish gray (GLEY 1 5GY 611);
CLAY (CH); moist; very stiff; trace silt; high
plasticity; HCI reaction

CH

144

145

146

147

148

*149

150

151-

152

A ss 8 1 16
18231 -l 18

SP-
SM

BEAUMONT: light gray (SY 7/2); silt; SAND
(SP-SM); wet; dense; fine poorly graded quartz
sand; few silt; trace clay; HCI reaction

Driller indicated change in
drilling resistance at 141 ft

Driller indicated change in
water pressure at 155 ft
Change in color of
recirculating fluid

I 4 - ,- I I

154

155

156

157

158

159

x Ss
A24 t

8 19
18

SM BEAUMONT: light gray (SY 7/1); clay; silt; SAND
(SM); wet; firm; fine quartz sand; some silt; little
clay;, HCl reaction

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

257/763
Pate 4 of 8

DCN:'W-#-'•.3k•,W• -



RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3108

Project Name : Job Number T cMACTEC SOIL LOG Boring No. U4-2
STP COL Units 3 & 4: 6234-08-4660

Z

@5w -
- -a- .. .S • a 8

E u nw CD Llthology Remarks
1Rn, o -D

161

162 I
10.5- ~7 17164_ X SS 125 11 18

165-

166-

167-

168

169-

170-

171-

172-

1734_ X 2 120

174 26 15 18

175-

176-

177

178-

1798

180'

181-

182-

183 SS 7 18

184 13 18

185 

_

186-

187

188

189

190-

191.

192-

CH

CH BEAUMONT: yellowish red (5YR 5/6); silt; CLAY
(CH); moist; very stiff; little silt; trace fine sand; high
plasticity; HCl reaction

ML

CH

BEAUMONT: strong brown (7.5YR 5/6); clay; SILT
(ML); wet; very stiff; some clay;, trace fine sand;

\HCI reaction: slioht Dlasticitv /
.... f

BEAUMONT: yellow red (5YR 5/6); CLAY (CH);
moist; very stiff; trace sand sized calcareous
nodules; high plasticity; HCI reaction

BEAUMONT: yellowish red (5YR 5/6); CLAY (CH);
moist; very stiff; some silt; trace sand sized
calcareous nodules; high plasticity; HCI reaction

BEAUMONT: yellowish red (5YR 516); silt; CLAY
(CH); moist; very stiff, some silt; high plasticity; HCI
reaction

SS-25A: 163.0' to 163.6'
SS-25B: 163.6' to 164.5'

Driller indicated high water
pressure similar to drilling
while in clay materials at 165
ft

Driller Indicated possible
SAND zone from 196' to 198'
due to drop in water pressure
Slight rod chatter
Screened return water
cuttings and observed some
sand in wash

194

195

196

197

198

199

200

A 28
13
9

13q

21
18

I

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

258/763
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RS-5130404
S'P SOIL STP BORING LOGS.GPJ WLA.GDT 7M3I08

Project Name : Job Number S

"MACTEC SI O oigN.U-STP COL Units 3 & 4: 6234-08-4660

Z

Ea. E 01 0q
o n :S U r D c l~Lthology Remarks

201

202'

£UO - 2204i SS 12 23
204 29 15 18

205-

206-

207

208-

209-

210-

211-

212-

213"- S 4 19

214 -X 0 1 18
2156

216-

217

218.

219-
220-

221

222

223- 8 20224- X SS 9 20-
31 12 1

225-

226-

227

228-

229-

230-

231

232

233 . . .

234 ss24_32 17_ 18

CH

BEAUMONT: yellowish brown (IOYR 5/6); silt;
CLAY (CH); moist; hard; some silt; high plasticity;
HCI reaction

BEAUMONT: brown (7.4YR 4/4); CLAY (CH);
moist; very stiff, high plasticity; slight laminations;
HCI reaction

BEAUMONT: reddish brown (5YR 4/4); CLAY
(CH); moist; very stiff; high plasticity; HCI reaction;
slightly mottled

BEAUMONT: olive gray (5Y 4/2); CLAY (CH);
moist; very stiff; trace sand sized calcareous
nodules; high plasticity; HCO reaction; slightly
mottled2356

236.

237-

238.

239-

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

259/763
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RS-5130404
S'P SOIL STP BORING LOGS.GPJ WLA.GDT 713008

Project Name: Job Number

ýMAGE SOIL LOG - Boring No. U4-2
STP COL Units 3 & 4: 6234-08-4660 MACTEC

Z

940.. ------ i
CO (n M cc a Lithology Remarks

241-

242-

244 33 14 18
245-

246-

247-

248

249-

250-

251-

252-

253"8
1418254- 34 14 18,

255-

256-

257-

258-

259-

260-

261-

262

263- S 1 7 1 126i ss
264- 35 80 18

265-

266-

267

268"

269-

27D0

271

272
971 ...... - -

CH

BEAUMONT: greenish gray (GLEY 1 1OGY 7/1);
CLAY (CH); moist; very stiff; trace sand sized
calcareous nodules; high plasticity; HCI reaction

BEAUMONT: greenish gray (GLEY1 10 GY 7/1)
slightly mottled with yellowish red (5YR 5/6); CLAY
(CH); moist; very stiT; trace sand gravel sized
calcareous nodules; high plasticity; HCl reaction

No Recovery

BEAUMONT: greenish black (GLEY 1 5GY 2.5/1);
silt; CLAY (OH); moist; firm; trace fine sand; high
plasticity

Plastic sand catcher
damaged; replaced with
steel catcher

274-

275-

276-

277-

278-

279

SS Ivvu 22
/N36 1 118

I I I

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WIAGDT 7/3M08

Project Name: Job Number

STP COL Units 3 & 4: 6234-08-4660 MACFEC

d12.6
ZZ a

C)

R ( n • -D F X ( Lithology Remarks

281

282

284

285"

286"

287"

288"

289-

290"

291"

292"

SSs37
13
29 8

18

294

295'

296-

297-

298-

299-

300-

301-

302-

38A38 9
14
17

18
18

-t--- -± -4-'- - C - * - C -

11 1

CH

SC BEAUMONT: greenish gray (GLEY 1 10Y 5/1);
clay; SAND (SC); moist; very dense; little clay

CH BEAUMONT: dark grayish brown (1 OYR 4/2)
slightly mottled with (GLEY 1 1 OY 5/1); slit; CLAY
(CH); moist; hard; some silt; high plasticity; thin
layer of decomposed shells

BEAUMONT: dark greenish gray (GLEY 1 1OY
4/1); slit; CLAY (CH); moist; very stiff; some silt;
high plasticity; little decomposed shell fragments
throughout

BEAUMONT:. greenish gray (GLEY 1 1aY 5/1);
sand; CLAY (CH); moist; hard; few sand; high
plasticity SS-37A: 283.0' to 283.5'

SS-37B: 283.5' to 284.5'

Driller indicated hard drilling
at 290 ft

303 44- + -r- + - - + 4

30)4-

305-

306-

307-

308-
309-
310-
311-
312-

313-

314-

315-

316-

317-

318-

319-

A ss39
4.24
9

11 18
Boring terminated at 304.5 ft

490 d. - 4 - ± - ± £ - ± - - .1 ____________________________________

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
RTP .flnI RTP RARINO I f0OPg.IP WI A OflT 7!11./A,

Project Name :Job Number PrjcaeAMACTEC SOIL LOG - Boring No. U4-3
STP COL Units 3 & 4: 6234-08-4660 _ orn_,

Type and Diameter of Boring Boring Location Unit 4 UHS Total Depth
Mud Rotary / 4 Inches N 362630.99 E 2942460.53 300.9 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
MACTEC / P. Pitts i CME 55 30.65 feet N/A N/A

Sampling Method Driving Hammer Wt./Drop No. of Samples Date Started
Split.Spoon 141.1 / 30 Inches 70 6/13/08

a) E
U)

z

C-

0)0

o 8)

a)
C
0
0
a)
a)

C)

E

<0

I

.0)P

Borehole Inclination
0

Logged by
D. Athinson

Date Completed
6/20/08

0

0

-J

I-o

03•

Reviewed by /Date 4X .7 1 31
Reviewed by / Date

Lithology Remarks

1.

2

3.

4.

SS 5
6
18

SP
SM

Grass at surface (approximately 3 inches)
FILL: white (5YR 8/1); silt; SAND (SP-SM); moist;
loose; fine poody graded sand; few silt; trace gravel

. . .
SS
2 4

A
3
18

ML BEAUMONT: reddish black (2.5YR 2.5/1); SILT
(ML); moist; firm; trace gravel

7-X SS 2 157- 3 ... 4 1-8
8- 9. ss 4

10 41 6 18

-11 ,-* SS 2 17
1. 18

13

14 -S 2 18.

15, - 6- o 18

16-

18 7 7 - 18

19.
20-X S 2 135_•

2 18

22- S. 4 12
523- 9 10 1.18

24 1 1 --

25- SS 18
10 18

26 1

27 -
10 1 .28- 11 11 c 10 18

29 1 14 .
31" S 148-

320 s

33-/X 13! 7 18

34 1
3- X 18

35 14 1
36- 1± T
37- SS 6 12

38 15 15 18

39n

CH CHBEAUMONT: dark grayish brown (2.5Y 4/2); CLAY
(CH); moist; firm; few silt; trace gravel

BEAUMONT: yellowish red (5YR 4/6); CLAY (CH);
moist; stiff; few silt

BEAUMONT: yellowish red (SYR 4/6); CLAY (CH);
moist; firm; few silt; trace fine sand

BEAUMONT: strong brown (7.5YR 4/6); CLAY
(CH); moist; stiff; few silt

BEAUMONT: reddish brown (5YR 4/3.); CLAY
(CH); moist; stiff; few silt

SC BEAUMONT: strong brown (7.5YR 4/6); clay;
SAND (SC); moist; loose; fine poorly.graded sand;
some clay;, trace silt

BEAUMONT: strong brown (7.5YR 4/6); clay;
SAND (SC); moist; firm; fine poorly graded sand;
some clay; trace silt

BEAUMONT: strong brown (7.5YR 4/6); clay;
SAND (SC); moist; firm; fine poorly graded sand;
some clay; trace silt

SP-
SM

BEAUMONT: strong brown (7.5YR 4/6); silt; SAND
(SP-SM); moist; firm; fine poorly graded sand; few
slit

SC BEAUMONT: strong brown (7.5YR 4/6); clay;
SAND (SC); moist; firm; fine poorly graded sand;
some clay ..

A--
SP-SM

BEAUMONT: strong brown (7.5YR 4/6); silt; SAND
(SP-SM); wet; firm; fine poorly graded sand; few silt

BEAUMONT: strong brown (7.5YR 5/6); silt; SAND
(SP-SM); wet; very firm; fine poorly graded sand;
few silt

BEAUMONT: strong brown (7.5YR 4/6); silt; SAND
(SP-SM); wet; very firm; fine poorly graded sand;
few silt

BEAUMONT: yellowish brown (IOYR 514V: silt
BEAUMONT: yellowish brown (10YR 5/4)& silts

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLAGDT 7/15t08Project Name Job Number 0•M c

PMACTEC SOIL LOG - Boring No. U4-3
STP COL Units 3 & 4: 6234-08-4660

d
z

U) c D Fa W Lithology Remarks

SAND (SP-SM); wet; very firm; fine poorly graded
41- 1._.-6 • SP- sand; few silt•'• SM

1S26 16.5 BEAUMONT: yellowish brown (10YR 5/4); silt;
43 17 2 18 SAND (SP-SM); wet; dense; fine poorly graded

sand; few silt44-

45- V s.BEAUMONT: yellowish brown (10YR 5/6); silt;
18 2SAND (SP-SM); wet; dense; fine poorly graded

sand; few silt; trace clay

7 SS 3 17 CH BEAUMONT: yellowish red (EYR 4/6); CLAY (CH);
48 19 10 18 moist; very stiff; trace silt

50- S 1 1_8 BEAUMONT: strong brown (7.5YR 4/6); CLAY
51- 20'1' 18 (CH); moist; very stiff; trace silt;, trace fine sand

51-
52__ WH1 BEAUMONT: pale olive C5Y 6/3); CLAY (CH);

53- 21 4 18 moist; firm; few silt

54-

SS 3 18 BEAUMONT: pale olive (5Y 6/3); CLAY (CH);
22 9 1"8 moist; stiff; few silt

5 SS 75 CL BEAUMONT: strong brown (7.5YR 5/6); sand;
23S 18 CLAY (CL); moist; very stiff; some fine poorly

59- 1graded sand; trace gravel

60. X SS 6 15 BEAUMONT: strong brown (7.5YR 5/6); silt; CLAY
240 76 23/9 (CL); moist; very stiff; little clay; some silt; little fine

61 to medium sand

ss SP- BEAUMONT: dark yellowish brown (IOYR 4/4);
63. 25 13 12 SC clay; SAND (SP-SC); wet; very firm; fine sand; few

clay

63-13...5 CH BEAUMONT: strong brown (7.5YR 5/6); sand;6- X SS 7CLAY (CH); wet; very stiff; few fine poorly graded
66-- 26sand

67- S 3 14B
22 SP- BEAUMONT: strong brown (7.5YR 4/6); clay;1SC SAND (SP-SC); wet; dense; fine sand; few clay

69-
-SS 12 BEAUMONT: strong brown (7.5YR 4/6); clay;

1 2 0 2SAND (SP-SC); wet; dense; fine sand; few clay

SS 8 13.5 BEAUMONT: strong brown (7.5YR 5/6); clay;
73X29 23 18 SAND (SP-SC); wet; dense; fine sand; few clay

30 2;7 1-8 S M (SP-SM); wet; dense; fine sand; few silit
76- - -..

BEAUMONT: yellowish brown (10YR 5/4); silt;
78 1SAND (SP-SM); wet; very firm; fine sand; few silt

80 k :BEAUMONT: stmng brown (7.EYR 516) clay:

Pa 2 Df 8COaPORAT[ION 263/763 DCN: -3}, f
TOSHIBA

Nuclear Energy Systems & Services Division



RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7115108

Project Name: Job Number

STP COL Units 3 & 4: 6234-08-4660 M ACTEC SOIL LOG - Boring No. U4-3

LIthology Remarks

SAND (SW-SC); wet; firm; fine to coarse
well-graded sand; few clay

BEAUMONT: olive (5Y 5/3); CLAY (CH); moist;
very stiff; few silt; trace gravel

BEAUMONT: brown (7.5YR 5/4) mottled with olive
(5Y 5/3); CLAY (CH); moist; stiff;, few silt; trace fine
sand

BEAUMONT: reddish brown (SYR 514); CLAY
(CH); moist; stiff; trace silt

BEAUMONT: light olive gray (5Y 6/2); CLAY (CH);
moist; very stiff; trace silt; trace gravel

BEAUMONT: light olive gray (5Y 6/2); CLAY (CH);
moist; very stiff; trace sllt; trace gravel

BEAUMONT: strong brown (7.5YR 5/6) mottled
with light olive (SY 6/2); CLAY (CH); moist; very
stiff; trace gravel

BEAUMONT: strong brown (7.SYR 416) mottled
with light olive (5Y 6/2); CLAY (CH); moist; very
stiff; trace gravel

BEAUMONT: strong brown (7.5YR 4/6) mottled
with light yellowish brown (2.5Y 6/4); CLAY (CH);
moist; very stiff

BEAUMONT: strong brown (7.5YR 5/8); CLAY
(CH); moist; very stiff; trace silt

BEAUMONT: light yellowish brown (2.5Y 6/4);
CLAY (CH); moist; very stiff; trace silt

BEAUMONT: light olive gray (5Y 6/2); CLAY (CH);
moist; very stiff; few silt; trace gravel

RPAI JRArfNT- 1iriht m~ (9 RV W919 an~rF rCl AV

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/15108

Project Name: Job Number A SOIL LOG Boring No. U4-3

STP COL Units 3 & 4: 6234- MACTECSI O B nN U

a,

a,

6z

E
W

(D

E

a)0

Z) M

At
0
C,
At
(a

aN
ci,
C
(a
CD

.2' -

S5 .~~

=ci

0;f cý Lithology Remarks

i/121i- 144 L1-
122-

123-

124-

125-•s X 2 1_2
126- 45 15 18

127-

128-

129-

13o0- SS 10o 18
131- x 46S 164 1 8 1

132-

133-
134-

135- X s 12 A8
136.• 47 15 t

137-

1138-

139-

140.• s X S 1_7
141-- 48 16 18

142-

143-

144-
145- XSS 6 13
146-/ 49 13 18

147-

148i

149-

15•v'SS 12 8
150 20 -

11x50 27 181

152-
153-

154-

155- SSI 115 14

157-

158i

159•

CH (CH); moist; hard; some fine poorly graded sand

BEAUMONT: yellowish red (5YR 5/6) mottled with
light gray (2.5Y 7/2); CLAY (CH); moist; very stiff;
trace slit

BEAUMONT: yellowish red (5YR 5/6) mottled with
light gray (2.5Y 7/2); CLAY (CH); moist; very stiff;
trace silt

BEAUMONT: strong brown (7.5YR 5/8); CLAY
(CH); moist; very stiff; trace silt

BEAUMONT: light brownish gray (2.5Y 6/2); sand;
CLAY (CH); moist; hard; some fine poorly graded
sand

BEAUMONT: strong brown (7.5YR 5/8); CLAY
(CH); moist; very stiff; trace silt

SP-
SC

BEAUMONT: light gray (2.5Y 6/2); clay; SAND
(SP-SC); wet; very firm; fine sand; few clay

BEAUMONT: light gray (2.5Y 6/2); clay; SAND
(SP-SC); wet; dense; fine sand; few clay

BEAUMONT: light brownish gray (1OYR 6/2); clay;
SAND (SP-SC); wet; dense; fine sand; few clay;
clay lenses

SS-49A: 144.4' to 144.6'
SS-49B: 144.6' to 145.9'

RF-A! IIr/nr'3T" ýf-rn hrt. (7 rVP:: Ir\"N -- nrl

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STI BORING LOGS.GPJ WLA.GDT 7115/08

Project Name: Job Number %MACTEC SOIL LOG - Boring No. U4-3
STP COL Units 3 & 4: 6234-08-4660

a
a

E
CO

dz

Cl)

0

4)0c > 0)o .r
00

C
0

C-) Cl)
C -6 1-

ID c2 Lithology Remarks

I6 vu SS 10 i8-

16-Xs, 52 14_I•
163-

164-

16- SS 94 1_6
53 ,13 18

167-

168-

1704- s
55 14 18

172-

179-

SS 14 18 "
175- XI1

1782

182-

184-
185 SS 22' 8

1 8 - A 5 7 2 5 - 4
18- ý50/2"1-

187-

188-

189-
19D- 1 S 4 16

58 1918191- S

192-

x59 14 1

onn 1 ., 5

CLAY (CH); moist; very stiff; some fine poorly
graded sand

BEAUMONT: strong brown (7.5YR 5/6); clay;
SAND (SP-SC); moist; dense; fine sand; few clay

BEAUMONT: strong brown (7.5YR 5/6); clay;
SAND (SC); wet; dense; fine sand; some clay;
2-inch interbedded clay lens

BEAUMONT: yellowish red (5YR 5/8); CLAY (CH);
moist; very stiff; trace silt

BEAUMONT: yellowish red (5YR 5/8); CLAY (CH);
moist; very stiff; trace silt

-4
BEAUMONT: light brown (7.5YR 6/4); clay; SAND
(SP-SC); moist; very dense; fine sand; few clay

BEAUMONT: strong brown (7.5YR 4/6); CLAY
(CH); moist; hard; few silt; trace sand

BEAUMONT: strong brown (7.5YR 5/8); CLAY
(CH); moist; very stiff; few silt; trace fine sand

OCAI I•dt-lkIT. .- f,.,,. t-• m /"7 kVD - rI AV
I EL2 flL4VI'.1d H - LI LS CIE LI J11 II 0 r H~ L. .4 UH &W .L4Lf I ________________

L..',J •J

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5 130404
SIP SOIL S'-P BORING LOGS.GPJ WLA.GDT 7/15/0B

Project Name ; Job Number

STP COL Units 3 & 4: 6234-08-4660 9 -ACTEC SOIL LOG - Boring No. U4-3

a,
0

E)

C;z

E
Ma

fn)

0.

a,
0
U.

a,
bI

ci,
C

.5

LM

2'
a,

Lithology Remarks
Jl II I , • . •'•

201'

202

203'

204

205

206'

207

208

209

210

211

212-

213"

214

215"

216.

217"

218.

219.

220"

\' II L.2 CH

ss 81 18
61 10 18

(CH); moist; very stiff; little silt; trace fine sand

BEAUMONT: brown (10YR 5/3); CLAY (CH); moist;
very stiff; little silt; trace fine poorly graded sand

BEAUMONT: dark gray (1 DYR 4/1); CLAY (CH);
moist; firm; some silt; trace fine sand

BEAUMONT: dark gray (10YR 4/1); CLAY (CH);
moist; very soft; some silt; trace fine sand

ssX62 ! 18
18

221 - - "

222-

223-

224-

225
226-

227-

228-

229-

230 • SS woHWOH234 63 WOH 18

232-

233-

234

235-

236'

237-

238-

239

')An6 I '1- -- ~~~i-V I___________________

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/15/08

Project Name : Job Number

C4MACTEC SOIL LOG - Boring No. U4-3
STP COL Units 3 & 4 :6234-08-4660

Lithology Remarks

CH

BEAUMONT: dark grayish brown (2.5Y 4/2)
mottled with dark olive gray (5Y 3/2); CLAY (CH);
moist; very stiff; few silt; trace shells

BEAUMONT: brown (IOYR 4/3); sand; CLAY (CH);
moist; very stiff; some fine poorly graded sand;
trace silt

BEAUMONT: very dark gray (5Y 3/1); CLAY (CH);
moist; firm; some silt; trace shell fragments

DEAl IKdt"•Ikl3", A•,,,I ...... l^k ..... tl"•l I•V e) AI=['•.\.
L DI 12CULMJIU LLJP I U . IS C~lreen I Uldy LS.2LIZ I fI'~ !tQ2 I________________

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/15/08

Project Name: Job Number
PMACTEC SOIL LOG - Boring No. U4-3

STP COL Units 3 & 4: 6234-08-4660

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404

STP SOIL STP BORING LOGS.GPJ WLA.GD! 1212108

Project Name :Job Number
STPro Unit s 3a : JbNume oM ACTEC SOIL LOG -.Boring No. U4-3A
STP COL Units 3 & 4: 6234-08-4660

Type and Diameter of Boring Boring Location Unit 4 UHS Total Depth
Mud Rotary. / 4 Inches N 362629.54 E 2942470.64 87 feet

Drilling Contractor andRig
AE Drilling / CME 750 ATV/

Sampling Method

Elevation at boring
30,54 feet

Driving Hammer Wt./Drop
NA/NA

Ground Water Depth 1 Depth to Bedrock
N/A N/A

No. of Samples
2

Date Started
6/25/08Undisturbed

8)

8)
Co

8)
a
5
aCo

EM
U)

8)

~
0 ~ C.-
~6
~In

80

Borehole Inclihation
0

8)
N 0)Co. 8)

(D~ or

Logged by
T. Longley

a,

-J

8)

Co
CO.

Date Completed
6/25/08

Reviewed by / Date

Reviewed by /Date

Lithnology

44 1Jz1W

0) 1-

Remarks

11

24

61

810

12-

13-

14

15-

16

17

193

21

22

234
24-

25

26

27_..3

28

29

30

31

32

334

34

35

36-k

371

381

391
40-3-

Boring U4-3A offset
approximately 10' east of
Boring U4-3

Drill to first sample at 52 ft

Page 1 ot 3

MNFI-IR-It7TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOI. s rp BORING LOGS.GPJ WLA.GDT 1,4/'08 •wm

Project Name JobNumberS- 0'IM ACTEC SOIL LOG Boring No. U4-3A

STP COL Units 3 & 4: 6234-08-4660

0:,
.E

C;z

CL

Ca

U)

0)

0)0-c
0) CC

C .2

0)0)
>0)
0 .r
0)0

0)

Cý
0:

0)
U)

2
-J
0)
0)

.0
0)

0)
a-
>U)
H 0
=0)

0)
0

Lithology Remarks

41-

42-
43,-

44-

45-

46-

.47-

48-

49-

50-
51-

CL BEAUMONT: light reddish brown (5YR 6/4) to light5 3 - .6 487.446/261 1 olive gray (5Y 6/2); silt; CLAY (CL); moist; little silt;
54- - - - trace fine sand; red mottling

Pocket Penetometer (TSF):
3.5, 3.0, 2.5

Page 2 of 3
WWN:LI-bR-1&4,7

* TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP 3ORING LOGS.GPJ WLAGDT 1214/08

Project Name: Job Number

SMACTEC SOIL LOG - Boring No. U4-3A
STP COL Units 3 & 4: 6234-08-4660

'23

aU
E
('
0l

6z
C23

E
I-
W2 '2 o,

0 a,

,4

93g

E

M3
0
0

-)

Lithology Remarks

80 :4''" ' '
819
821

831

843

85-LD CL BEAUMONT: light gray (1OYR 7/1) to light brown Pocket Penetometer (TSF):
86, 2 28 7, 92.0 30/11 (7.5YR 6/4); CLAY (CL); moist 2.0,1.75,2.25

87

88-

89-

90-

91-

92-

93.
94-

95.

96-
97.

98
99.

100-

101-
102"

103-
104-

105"

106-

107-

108.

109-

110.

111.

112-

113-

114-

115-

116-

117,

118.

119

120

Boring terminated at 87 ft

Page 3 of 3
w wN'gt_-W•,*7
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RS-5130404
~TP ~flII ~TP flflPINn I fl(~A~P.I WI A ~flT 7I1~4flR

Project Name : Job NumberProjet N : J r MACTEC SOIL LOG - Boring No. U4-4
STP COL Units 3 & 4: 6234-08-4660
Type and Diameter of Boring Boring Location Unit 4 UHS Total Depth

Mud Rotary / 4 Inches N 362702.74 E 2942313.38 304.5 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
Miller Drilling I CME 750 ATV 31.09 feet N/A N/A

Sampling Method Driving Hammer Wt./Drop No. of Samples Date Started
Split Spoon 139.3 / 30 inches 39 6/11/08

Borehole Inclination
0

Logged by.
R. Clark

Date Completed
6/15/08

Reviewed by / Date

Reviewed by / Date

40.b~ 719kA
!A/1174krkpbV - IIIW I

Lithology Remarks

FILL; light yellowish brown (1OYR 6/4); SAND
(SW); moist; firm; medium to coarse sand; angular
to subrounded gravel; trace organics; trace silt

BEAUMONT: black (7.5YR 2.5/1); CLAY (CH);
moist; firm; trace silt; trace coarse sand sized
carbonate nodules; high plasticity; HCI reaction

BEAUMONT: grayish brown (IOYR 5/2) grading to
yellowish red (5YR 5/6) at 6.3 ft; CLAY (CH); moist;
soft; trace silt high plasticity; HCI reaction

BEAUMONT: yellowish red (5YR 5/6); CLAY (CH);
moist, firm; trace silt; trace rounded sand sized
carbonate nodules; high plasticity; slightly mottled;
HCI reaction
BEAUMONT: yellowish red (5YR 5/6); CLAY (CH);
moist; stiff; trace silt; high plasticity; slightly
mottled; HCI reaction

BEAUMONT: yellowish red (5YR 5/6) slightly
mottled with light greenish gray (GLEY I 5GY 8/1);
CLAY (CH); moist; stiff; trace silt; trace sand sized
calcareous nodules; high plasticity; HCI reaction

Driller indicated change in
drilling resistance
at approximately 2.0 ft

SS-7A: 18.0' to 19.0'
SS-7B: 19.0' to 19.5'

-4
BEAUMONT: strong brown (7.5YR 5/6); CLAY

A(CL); moist to wet; firm; some silt; moderate
plasticity F
BEAUMONT: strong brown (7.5YR 5/6); SILT (ML);
wet; firm; HCI reaction

BEAUMONT: strong brown (7.5YR 5/6); silt; SAND
(SM); wet; firm; fine sand texture; trace clay layers;
HCI reaction

BEAUMONT; yellowish brown (I0YR 5/6); silt;
SAND (SM); wet; loose; fine poorly graded quartz
sand; little silt; HCI reaction

BEAUMONT: brownish yellow (10YR 6/6); silt;
SAND (SP-SM); wet; firm; fine poorly graded quartz
sand; few silt, HCI reaction

BEAUMONT: light yellowish brown (10YR 6/4); silt;
SAND (SP-SM); wet; very dense; fine poorly
graded auartz sand; few silt; HCI reaction

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

273/763
C Pa



RS-5130404
STP SOIL STP BORING LOGS.GPJ WLAkGDT 7/15/08

Project Name : Job Number

s U A MACTEC SOIL LOG - Boring No. U4-4
STP COL Units 3 & 4: 6234-08-4660 :

CL
ci)
C3

E
Ac

6

co,

'ci
4,

cS
Dcc

ci
.0
C.

N

U,
C•

tci

E

-D

4n.
An 4- 1 4

41-

42,

44.

45.

46-

47.

51A12 5
5
7

16
18

4b

49J

504

51"

521
Rr"q

SS 5 21

13 6 18

SS 1914 5 1-'

0

-4.

0i

CH BEAUMONT: yellowish red (SYR 5/6); CLAY (CH);
moist; stiff, high plasticity; HCl reaction

BEAUMONT: strong brown (7.5YR 5/6); CLAY
(CH); moist; stiff; some silt; high plasticity; HCI
reaction; slightly mottled

BEAUMONT: greenish gray (GLEY I 5GY 6/1);
CLAY (CH); moist; stiff; littlesilt; trace sand sized
calcareous nodules; high plasticity; HCl reaction

Lithology

SP-
SM

Remarks

54.

55.

56-
57-

58.

59.

60-

61-

62-

SS 5 18 21 CL BEAUMONT: brown (7.5YR 5/4); silt CLAY (CL);64 15 1"8 moist; very stiff; mostly silt; few fine to medium
65 -. 9 ! sand; slight to medium plasticity; HCI reaction;

increasing silt content with depth
66

67-

68-

69

70-

71-

72-
7Q, .

Driller indicated a change in
drilling resistance at 69 ft

74.

75.

76-
77.

78-
79.

s[l 12 15
SP-
SM

BEAUMONT: light yellowish brown (1OYR 6/4); silt;
SAND (SP-SM); wet; dense; fine poorly graded
quartz sand; few silt; HCI reaction; trace mica;
trace phosphate or manganese nodules

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/15108

Project Name: Job Number TMAGTEC SOIL LOG - Boring No. U4-4
STP COL Units 3 & 4': 6234-08-4660'

caW

ca
(1)

a)
ID

IDa

J;-

a,
0

0
a)

.9 E~

0
U0 Lbthology Remarks

81

82

83 -S 8 20

84-1 17 .10 18

85

86

87

88J

891

90

91

92

93 8

18 14 18
95

96

97

98-

99

100-

101-

102

103 s 1- 19

104 ... lg_ 18

-1

SP-
SM

CH BEAUMONT: strong brown (7.5YR 5/6); CLAY
(CH); moist; very stiff; little silt; high plasticity; HCI
reaction; slightly mottled

BEAUMONT: light yellowish brown (10YR 6/4)
mottled with light greenish gray (GLEY 1 5GY 7/1);
CLAY (CH); moist; very stiff; little slit; blocky; trace
sand sized calcareous nodules; HCl reaction

BEAUMONT: reddish brown (5Y 5/4) mottled with
light greenish gray (GLEY 1 5GY 7/1); CLAY (CH);
moist; very stiff; trace silt; high plasticity; HCI
reaction; blocky

BEAUMONT: light greenish gray (GLEY I 10Y 7/1)
mottled with yellowish brown (10YR 5/6); CLAY
(CH); moist; very stiff; trace sand sized calcareous
nodules; high plasticity; HCl reaction; trace black
organic silt inclusions

105

106

107

108

109

110•

111V

112

113. SS 6 21
114 -X 1820 g 18

115-

116"

117"

118-

119
"19n - - -

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5 13 0404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7115O08

Project Name: Job Number

%MACTEC SOIL LOG - Boring No. U4-4
STP COL Units 3 & 4: 6234-08-4660

06

120-

121-

122-

4)
C2

6Z

E

z

a)a)
r

0
0

a)
a)
N

U,
C

2
0

LME
ID 6 L

Llthology Remarks

CH

iZJ -V S 20

124-- 21 12 8
125

126

127-

128

129-

130-

131-

132-

133-

134- 22 12 18

135-

136-

137-

138

139-

140-

141-

142-

143- SS 10 12
15144- 23 16 18

145-

146-

147

148

149-

150

151

152

BEAUMONT: yellowish red (5YR 516) mottled with
light greenish gray (GLEY 1 10Y 8/1); CLAY (CH);
moist; very stiff; little silt; high plasticity; HCl
reaction; blocky

BEAUMONT: yellowish red (5YR 5/6) mottled with
light greenish gray (GLEY 1 10Y 8/1); CLAY (CH);
moist; very stiff; little silt; high plasticity; HCl
reaction; blocky

SP-
SM

BEAUMONT: light brownish gray (2.5Y 6/2); silt;
SAND (SP-SM); wet; dense; fine poorly graded
quartz sand; few silt; trace mica; HCI reaction

Drilled indicated change in
drilling resistance at 140 ft

SS-24A: 153.0' to 153.9'
SS-24B: 153.9' to 154.0'
SS-24C: 154.0' to 154.5'

154

155

156

157

158

159

160

SxsSA24 1313
1sR

17
18

SM BEAUMONT: pale yellow (5Y 8/2); silt; SAND (SM);
wet; dense; fine quartz sand; some silt; HCI
reaction; clay lense from 153.9'-154'18

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/15/08,

Project Name: Job Number

RMACTEC SOIL LOG - Boring No. U4-4
STP COL Units 3 & 4: 6234-08-4660

.(=

E.

6z

E

E
20

C)

C)
ID

_6
CD

, a
<C :0 U)P

l.thology Remarks
lhri[ ~I 1 1- - - -4 -f

SM
161-

162-

10a, 1 1 18
164- S2S 1 18

165-

166-

167-

168-

169-

170

171

172-

173 SS 15

174- 26 2_1 18

175-

176

177

178

179

180-

181.

182
183 .! - ~
1 •8 

10 12
1i84! 2 15 18

SP-
SM

BEAUMONT: light gray (2.5Y 7/2); silt; SAND
(SP-SM); wet; dense; fine poorly graded quartz
sand; few silt; HCI reaction

BEAUMONT: very pale brown (10YR 7/3); silt;
SAND (SP-SM); wet; dense; fine poorly graded
quartz sand; few silt; HCI reaction

CH

185

186.

187"

188"

189-

190.

191.

192"

BEAUMONT: strong brown (7.5YR 5/6); CLAY
'(CH); moist; very stiff; some silt; trace fine sand;
high plasticity; HCI reaction

BEAUMONT: yellowish red (5Y 5/6) mottled with
light greenish gray (GLEY 1 10Y 8/1); CLAY (CH);
moist; very stiff; trace gravelly sandy calcareous
nodules; high plasticity; HCI reaction

Driller indicated increase in
water pressure between 167
and 171 ft
Possible clay layers

Driller indicated subsidence
in water pressure at 171 ft

Driller indicated Increase in
water pressure at 177 ft

Relatively hard drilling based
on rod chatter from 199 ft to
199.5 ft

-4/ sS 11 2012194 -28 14 18

195

196

197r

198

199
9nn -

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/15108

Project Name :Job Number
AM CE SOIL LOG - Boring No. U4-4

STP COL Units 3 & 4: 6234-08-4660 AM CE
6'Z

2 0

SE CLE =,n
co Ai) 5 C t . Ufl w Lithology R~emarks

CH

BEAUMONT: yellowish brown (IOYR 5/4) mottled
with greenish gray (GLEY 1 5GY 6/1); CLAY (CH);
moist; very stiff; high plasticity; HCI reaction; some
laminations

BEAUMONT: strong brown (7.5YR 5/5) mottled
with light greenish gray (GLEY 1 5GY 7/1); CLAY
(CH); moist; very stiff; high plasticity; HCI reaction;
trace shell fragments; trace laminations

BEAUMONT: dark gray (10YR 4/1); CLAY (CH);
moist; very stiff; trace sand sized calcareous
nodules; high plasticity; HCI reaction; blocky

BEAUMONT: greenish gray (GLEY 1 5GY 6/1)
mottled with yellowish red (5YR 5/6); CLAY (CH);
moist; very stiff; high plasticity; HCI reaction; trace
gravelly and sandy calcareous nodules

TOSNHBA CORPORATION
Nuclear Energy Systems & Services Division

278/763 Paýrý. ý6 1 8
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RS-5130404
STF SOIL STP BORING LOGS.GPJ WLA.GDT 7115108

Project Name : Job Number

%MACTEC SOIL LOG - Boring No. U4-4
STP COL Units 3 & 4: 6234-08-4660

Lithology Remarks

BEAUMONT: light greenish gray (GLEY I 5GY 7/1)
mottled with brown (7.5YR 5/4); CLAY (CH); moist;
very stiff; high plasticity; HCI reaction; trace-coarse
sand sized calcareous nodules

BEAUMONT: brown (7.5YR 5/4) mottled with
greenish gray (GLEY 1 5GY 6/1); CLAY (CH);
moist; very stiff; high plasticity; HCI reaction; trace
calcareous nodules

BEAUMONT: greenish gray (GLEY 1 1OGY 6/1)
slightly mottled with brown (7.5YR 5/4);, CLAY
(CH); moist; very stiff; some silt; high plasticity; HCl
reaction

BEAUMONT: dark gray (GLEY 1 10Y 4/1); CLAY
(CH); moist; very stiff; high plasticity; HCI reaction;
trace shell fragments; trace calcareous nodules

TOSNHBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/15/08

Project Name: Job Number

I MACTEC SOIL LOG - Boring No. U4-4
STP COL Units 3 & 4: 6234-08-4660

iIJ
5)

a.
5)

0

5)

S^

0
z

a,o

0.C

a,a,
-a ~
-c
(3-
2(0

0
0)
0C

(D

0, ~
Llthology Remarks

I -~ - F - + - I - I - I -1 - -~ r

CH
281

282

283

284

285

286

287

288

289

290

291

292

SS 4 1 2_1 1 1
37 19 18

SS 8 20
294 38 15 8
295

296

297

298

299

300

301

302
Inq" I!

BEAUMONT: greenish gray (GLEY 1 10GY 6/1);
CLAY (CH); moist; very stiff; some silt; high
plasticity; HCI reaction; trace sand sized
calcareous nodules; blocky

BEAUMONT: light olive brown (2.5Y 5/3); silt;
CLAY (CH); moist; very stiff; some silt; high
plasticity; HCI recation; some laminations; trace
weathered shell fragments

BEAUMONT: dark grayish brown (2.5Y 4/2); CLAY
(CH); moist;, very stff;, high plasticity; HCl reaction;
blocky304'

305'

306

307

308

309'

310

311

312

313'

314

315

316

317

318

319

320

39 19 18
-t - - - -I.

Boring terminated at 304.5 ft

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
•TI •rNII 5RTP PFLtRWJNG I C•tR e•P WIA • DfT 7/r41n

Project Name: Job Number
JMACTEC SOIL LOG - Boring No. U4-5

STP COL Units 3 & 4: 6234-08-4660

Type and Diameter of Boring Boring Location Unit 4 UHS Total Depth
Mud Rotary / 4 Inches N 362710.71 E 2942606.76 299.8 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
MACTEC /L. Carter / CME 550 30.74 feet N/A N/A

Sampling Method Driving Hammer Wt./Drop No. of Samples Date Started
Split Spoon 138.8 / 30 inches 38 6/16/08

a-.

Borehole Inclination
0

Logged by
M.L Herrera

Date Completed
6/25/08

Reviewed by / Date 7/ /iM
Reviewed by/ Date IZ4- 713_A&

'1 *-i'

Lithology Remarks

CH FILL: dark grayish brown (1OYR 4/2); sand; CLAY
(CH); moist; stiff; some medium to coarse sand;
few organics

iCH

CL-
ML

BEAUMONT: dark gray (5Y 4/1); sand; CLAY (CH);
wet stiff, some medium to coarse sand

BEAUMONT: dark gray (5Y 4/1); sand; CLAY (CH);
\wet, firm; few coarse sand

BEAUMONT: reddish brown (5YR 5/4); silt; CLAY
(CL-ML); moist; firm; some silt

BEAUMONT: strong brown (7.5YR 5/6 to 4/6); silt;
CLAY (CL-ML); moist; firm; some silt; few fine sand

BEAUMONT: reddish brown (5YR 5/4); silt; CLAY
(CL-ML); moist; firm; some silt; few fine sand

/- SS-3A: 6.0' to 6.5'
SS-3B: 6.5' to 7.5'

CH BEAUMONT: reddish brown (5YR 5/4) to yellowish
red (5YR 5/6); CLAY (CH); moist; stiff

SC BEAUMONT: brown (7.5YR 5/4); clay; SAND (SC);
wet; loose; fine sand; some clay

BEAUMONT: brown (7.5YR 5/4) to strong brown
(7.5YR 5/6); clay; SAND (SC); wet; firm; fine sand;
some clay

-4
SP BEAUMONT: light yellowish brown (10YR 6/4);

SAND (SP); moist; dense; fine to medium sand;
rounded

BEAUMONT: light yellowish brown (IOYR 6/4) to
brownish yellow (1OYR 6/6); SAND (SP); moist;
very firm; fine to medium sand; rounded

BEAUMONT: light yellowish brown (IOYR 6/4) to
brownish yellow (1OYR 6/6); SAND (SP); moist;

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

281/763
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name : Job Number

0MACTEC SOIL LOG - Boring No. U4-5
STP COL Units 3 & 4: 6234-08-4660

C)
0.

0)
E

U)

6z

a)
E
Lu
co

Cl)
0)

a)

0

0

E

.0
.5
-C
-I

'K..

PLO
1()

yCj

002 Lithology Remarks

SP very firm; fine to medium sand; rounded

BEAUMONT: light yellowish brown (10YR 6/4);
SAND (SP); moist; Very firm; fine to medium sand;
rounded

12 13U14 t18

SS 8 .._•= CH BEAUMONT: yellowish brown (10YR 5/4) and13 18 grayish brown (2.5Y 5/2); CLAY (CH); moist; stiff,3 7few 
silt

SS 9 19 SC BEAUMONT: light olive gray (SY 6/2) and brown

14 1 18 _LB(7.5YR 5/4); clay; SAND (SC); moist; firm; fine
sand; some high plasticity clay

SS 14 12 SP- BEAUMONT: light yellowish brown (10YR 6/4) and

15 21 "18 SC light gray (1 OYR 7/2); clay; SAND (SP-SC); moist;
dense; fine to medium sand; few clay; rounded

SS 1 2316 1R 18 U CH BEAUMONT: brown (7:5YR 5/4) and light olive
gray (5Y 6/2); sand;.CLAY (CH); moist; very sUff,

an t±tirn t - - ± - t1~ _____________________________________ I _____________________

TOSHI BA CORPORATION
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RS-5130404
SrP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name : Job Number

%MACTEC SOIL LOG - Boring.No. U4-5
STP COL Units 3 & 4: 6234-08-4660

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3108

Project Name : Job Number

o MACTEC SOIL LOG - Boring No. U4-5
STP COL Units 3 & 4: 6234-08-4660

a)
a)

0.
a)
0

CD
'a)

E

6z

E
cc

co,

0)

C

2
0~ a)

N 02L

5 L Uthology Remarks
1 ¶'fl 4- + - + -I-- - + - -

CH
121-

122-

123-

124-

125-

126"

127.

128-

129-

130-

131-

132-

133-

134.

135-

136-

'137-
138-
139-

140-

141-

142-

143-

144-

145-

146-

147-

148-

149-

150-

151-

152-
153-
154-

155-
156-
157-
158-

159-

few silt; few shell fragments

BEAUMONT: yellowish red (5YR 4/6) to strong
brown (7.5YR 4/6); CLAY (CH); moist; very stiffss 94 2021 14 18

14 --~ 1
22 1 18

-SS 1 0 6.5
_ 23 18

1624 30 18

-4
SC BEAUMONT: pale yellow (2.5Y 7/3) and brownish

yellow (1 0YR 6/6); clay; SAND (SC); moist; dense;
fine sand; some high plasticity clay

BEAUMONT: light gray (5Y 7/2); clay; SAND (SC);
moist; very firm; fine to medium sand; some clay

i
SP-SC BEAUMONT: light yellowish brown (10YR 6/4) to

brownish yellow (IOYR 6/5); clay; SAND (SP-SC);

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

284/763
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RS-5 130404
STP SOIL STP BORJNG LOGS.GPJ WLA.GDT 7/3/08

Project Name: Job Number
SMACTEC SOIL LOG - Boring No. U4-5

STP COL Units 3 & 4: 6234-08-4660 AM C E

,L .p

E
U,

d
z

I-

E

Ai

*0

ii
0

C-, W,
6

.9
E

G-

a'.

0--
to R, Lithology Remarks

IOU - ......

161-

162-

163-

164-

165

166"

167-

168-
169 S 8 15

169- X s 1_3
170- 25 15 18

171-

172-

173

174-

175-

176-

177-

178"
179- X SS 19 ' 8
179 26 18 18

181

182
183

184-

185-

186-

187•
188-1898X SS 6 24

1827 11
190 16 18

191

192
1931

194-

195.

196-

197-

198

199 28 18
)AA -18

moist; very dense; medium sand; few clay
SP-
SC

SC BEAUMONT: strong brown (7.5YR 5/6 to 416); clay;
SAND (SC); moist; very firm; fine sand; some high
plasticity clay; rounded

CH BEAUMONT: reddish brown (5YR 5/4); CLAY
(CH); moist; hard; few silt

BEAUMONT: reddish brown (5YR 414); CLAY
(CH); moist; very stiff; few silt

BEAUMONT: dark yellowish brown (1OYR 4/4);
CLAY (CH); moist; very stiff

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/1308

Project Name: Job Number MAoFE GNSOIL LOG - Boring No. U4-5
STP COL Units 3 & 4: 6234-08-4660 MACTEC

200-

201 -

202

203

2042

205-

206-
207-

208-

20•-

Isz
ca

CL

E
to

U)

E
m
U)

Se

58F
C,

0>Q~
O.c:
We

r

a)

C,
N5

LZ

WE

a)

'ci)
Lithology . Remarks

CH

BEAUMONT: brown (I OYR 4/3); CLAY (CH); moist;
stiff

BEAUMONT: dark gray (IOYR 4/1) to dark grayish
brown (1OYR 4/2); CLAY (CH); moist; very stiff;
little silt

BEAUMONT: dark gray (2.5Y 4/1); CLAY (CH);
moist; firm

BEAUMONT: gray (GLEY 1 5/N) to greenish gray
(GLEY 1 5/10Y); CLAY (CH); moist; stiff; little silt;

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

286/763
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RS-5130404
~TP 5~flhI StP P0031)401 OOSOP] WLAGDT 713/OR

Project Name : Job Number

jMACTEC. SOIL LOG - Boring No. U4-5
STP COL Units 3 & 4 : 6234-08-4660

.3

a
240

241-

242-

243-

244-

245-

246-

247-

248-

249-

250-

251-

252-

253-

254-

255-

256-

257-

258-

259-

260-

261 -

262-

263-

264-

265-

266-

267-

268-

269-

270-

271 -

272-

273-

274-

275-

276-

277-

278-

279-

280

6
z
.6

a) 03

En(
03

Cd,
E

c

9
a)

ci,
C
a
0,

E0

r 1 8 12611
33 15 18

00/

03

LUthology
-+ - - 7

CH few fine sand

BEAUMONT: light olive brown (2.5Y 5/3) to
greenish gray (GLEY 1 5/10GY); CLAY (CH);
moist; very stirf little silt

Remarks

sS 1 17A34 14 18
SC BEAUMONT: light olive brown (2.5Y 5/3 to 5/6);

clay; SAND (SC); moist; very firm; fine sand; some
clay

BEAUMONT: greenish gray (GLEY 1 5110GY);
clay; SAND (SC); moist; firm; fine sand; some clay;,
little shell fragments

ss35
10
9
r

25
18 CH

- -4 -s 4 -~

BEAUMONT: dark gray (GLEY 1 4/N) and olive
gray (5Y 442); CLAY (CH); moist; stiff

BEAUMONT: greenish gray (GLEY 2 5/10G);
CLAY (CH); moist; very stiff

SS-35A: 268.3' to 268.8'
SS-35B: 268.8' to 269.8'

___ d .. t - I I________________________________ I _________________

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL SrP BORING LOGS.GPJ WLAGDT 713108

Project Name : Job Number

ZSTP COL Units 3 & 4: 6234-08-4660MACTEC SOIL LOG - Boring No. U4-5

o _ 25 arO ._ I '8

an - oo-) E )< F "c Zc- Llthology Remarks
9Rfl- - - --n-- ___________________________________

281-

282-

283-

284-

285-

286-

287-

288-

289-

290-

291-

292-

293-

294-

295-

296-

297-

298-

299-

300-

301-

302-

303-

304-

305-

306-

307-

308-

309-

310-

311-

312-

313-

314-

315-

316-

317-

318-

319-

320

CH

-SS 0 5.5 SC BEAUMONT: greenish gray (GLEY 1 6/5GY); clay;
37 44 18 SAND (SC); moist; very dense; fine to medium

sand; some high plasticity clay

ss I it 26
38 16r 18

CH BEAUMONT: dark grayish brown (IOYR 4/2);
CLAY (ClH); moist; very stiff

Boring terminated at 299.8 ft

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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Project Name :Job Number628 Name: JMACTEC SOIL LOG - Boring No. U4-6
STP COL Units 3 & 4: 6234-08-4660

Type and Diameter of Boring Boring Location Unit 4 UHS Pump House Total Depth
Mud Rotary /4 Inches N 362749.99 E 2942389.05 299.3 feet

Drilling Contractor and Rig Elevation at boring Ground Water Depth Depth to Bedrock
JEDI Drilling / CME 75 29.93 feet N/A N/A

Sampling Method Driving Hammer Wt./Drop No. of Samples Date Started
Split Spoon 139.2 / 30 inches 38 6/19/08

>, oJ
0) ~o >.U~3 I(~

=tI~
-j c~2.

Borehole Inclination
0

Logged by
. M, Harvey

Date Completed
6/26/08

Reviewed by / Date

Reviewed by / Date

LEthology
-U I

Remarks

GC FILL: brown (10YR 513); clay; sand; GRAVEL (GC);
dry; loose; some fine to medium sand; little clay

CH BEAUMONT: dark gray (5Y 4/1); CLAY (CH);
moist; soft', few gravel

BEAUMONT: yellowish red (5YR 5/6) and dark
grayish brown (2.5Y 4/2); sand; CLAY (CH); moist;
soft; some fine sand; trace gravel

BEAUMONT: red (2.5YR 5/6); sand; CLAY (CH);
moist; firm; little fine sand

BEAUMONT: yellowish red (5YR 5/6); sand; CLAY
(CH); moist; firm; little fine sand

BEAUMONT: yellowish red (5YR 5/6); sand; CLAY
(CH); moist; stiff; little fine sand

SP-
SC

BEAUMONT: yellowish red (5YR 5/6); clay; SAND
(SP-SC); wet; loose; fine sand; few clay

BEAUMONT: strong brown (7.5YR 5/6); clay;
SAND (SP-SC); wet; loose; fine sand; few clay

i BEAUMONT: strong brown (7.5YR 5/8); SAND
(SP); wet; firm; trace clay

BEAUMONT: strong brown (7.5YR 5/6); SAND
(SP); wet; very firm; fine sand; trace gravelly
concretions

BEAUMONT: reddish yellow (7.5YR 6/6); SAND
(SP); wet; dense; fine sand

TOSH[BA CORPORATION
Nuclear Energy Systems & Services Division

289/763
Page 1 of 8

DCN: -



RS-5 130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 713108

Project Name: Job Number

STP COL Units 3 & 4:6234-08-46606i / CTEC SOIL LOG - Boring No. U4-6

i.
0

0 E
co

V)

6

F-

E

In
(D

>0
o .

0
C
0
C-)
0

a)
N

E1
Z

LLI I ,,4-- 1 1 1 1 ,

41

42

43

44

45.

46

47

48

49.

50

51

52

53.

54.

55,

56

57.

A ss12
11
10
A.

12
18

V ss 20
/N 13 8

0

BEAUMONT: brownish yellow (1OYR 6/6); SAND
(SP); wet; firm; fine to medium sand

co

-- I-
Lithology '

CH BEAUMONT: yellowish red (5YR 5/6); sand; CLAY
(CH); moist; very stiff; little fine sand

BEAUMONT: reddish brown (SYR 5/4); sand;
CLAY (CH); moist; stiff; little fine sand; trace silt

Remarks

DO '. SS 6 16 SC BEAUMONT: reddish yellow (7.5YR 6/6) and light
6 14 11 18 gray (5Y 7/1); clay; SAND (SC); moist; very firm;

60. -fine sand; some clay; trace gravel at 59.1 ft

61-

62-

63

64-

65-

66-

67-

68 - - - - --SS 14 11 SP- BEAUMONT: brownish yellow (10YR 6/6); clay;
0 15 23 18 SC SAND (SP-SC); wet; dense; fine sand; few clay

70-

71-

72

73-

74-

75-

76-

77
7R .-- - - - ___________________

79
79' SS 15 j 115A 16 Al 18 ESC BEAUMONT: brown (7.5YR 5/5); clay; SAND (SC);

wet; very dense; fine sand; little clay
- F - t-'-~---$ - F - - + -

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
SIP SOIL STP BORING LOGS.GPJ WLA.GDT 713108

Project Name : Job Number A

T0MACTEC SOIL LOG - Boring No. U4-6
STP COL Units 3 & 4: 6234-08-4660

S

0o

5.

z

0L

CL
S-
cc
0.)

CA

Z)fi

C)
4)

.0
Lo

E
-2

81

82

83

84

85

86

87

00 3- - - - -4-

1

1

1

1

1

89

90-

91-

92-

93-

94
95-

96"

97-
98'

98 8 - 16

00 18 14 18

00.
01-
02

03-
04-

05-
06-

07"

089
0 19 0 8

I
SC

Llthology

CH BEAUMONT: light greenish gray (GLEY 1 7/8GY);
sand; CLAY (CH); moist; very stiff; little fine sand;
trace fine gravel nodules

BEAUMONT: yellowish red (5YR 5/6); CLAY (CH);
moist; very stiff; trace fine sand

BEAUMONT: light greenish gray (GLEY 1 8/10Y);
sand; CLAY (CH); moist; very stiff; little fine sand;
trace silt

Remarks

110'
111"

112

113'

114'
115'

116'

117
118

119

120

ss20 11 118 SC BEAUMONT: pale gray (5Y 7/2) mottled with red
(2.5YR 5/6); clay; SAND (SC); moist; firm; fine
sand: some clav

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08
RS-5130404

Project Name : Job Number PMACTEC SOIL LOG - Boring No. U4-6
STP COL Units 3 & 4: 6234-08-4660

0

a a)

E

z

E5
a) Z) O

0)

aV
a,

.9

C0

a)

E

0

12,0

121

122-
123"

124"

125"

126"

127"

- - + - F - t -

0I

0=1)
Lithology Remarks

SC 1

1l2 - SS 8 17 j CH BEAUMONT: red (2.5YR 5/8); CLAY (CH); moist;
129 21 17 18 very stiff; few fine sand

130

131

132f

133-

134-

135-

136-

137-

139-

140-

141•

142-

143-

144-

145-

146-

147-

148-

149-

150-

151.

152-
153-

154:

155.

156"

157-

158"

159-

160

SS 8 1822 13 18
SC BEAUMONT: light greenish gray (GLEY 1 7/10GY);

clay; SAND (SC); moist; very firm; fine sand; some
clay

-SS 15 4 SP- BEAUMONT: light gray (2.5Y 7/1); clay; SAND
20 18-23 28 18 SC (SP-SC); wet; dense; fine sand; few clay

1SS 122724 q318 LIMSP BEAUMONT: pale yellow (2.5Y 7/3); SAND (SP);
wet;, very dense; fine sand; trace fine grains

TOSHIBA CORPORATION
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STW SOIL STP BORING LOGS.GPJ WLA.GDT 70308

Project Name : Job Number
"'MACThC

STP COL Units 3 & 4: 6234-08-4660

61T
zI

'6 w A-~
(DU) ~~ O

RS-5 130404

SOIL LOG - Boring No. U4-6
F

TOSHIBA CORPORATION
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RS-5130404
SW SOIL STP BORING LOGSG-PJ WLA.GDT 713/08

Project Name: Job Number

o'MACTEC SOIL LOG - Boring No. U4-6
STP COL Units 3 & 4: 6234-08-4660

a)

E
a,)

0z

E
ca

0C

>a
o .
00C

a,
C
0
0

0)
Js

Sl
E

0

6l a-
LIthology Remarks

zUU "-

201

202-

203-

204-

205-

206s

207-

208- S 7
29 13 18209- 29 11 18

210-

211

212

213-

2147

215-

216-

217-

2198 SS 14 1221-X30 14
- ~ .L18

220-

221

222

223-

224-

225

226-

227-

228.-- --

8S 2

CH

ML BEAUMONT: brown (7.5YR 4/3); SILT (ML); moist;
very stiff; some clay; trace fine sand

BEAUMONT: dark gray (2.5Y 4/1); sand; SILT
(ML); moist; very stiff; some fine sand; little clay

BEAUMONT: dark greenish gray (GLEY 1 4/10Y);
SILT (ML); moist; very stiff; trace fine sand

230-

231-

232-

233-

234-

235-

236-

237-

LOO ~ ~+---~-I - - -- --

239- x ssXi 32 z' 11814
16 18 0

CH BEAUMONT: greenish gray (GLEY 2 515BG)
mottled with reddish brown (5YR 5/4); sand; CLAY
ICHN"- moit" vn, stiff" few "fine -and* *r~rn nra mvgllI ------ 4

L-ý -W -

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLAfGDT 7/3/08

Project Name: Job Number
%MACTEC SOIL LOG - Boring No. U4-6

STP COL Units 3 & 4: 623408-466f

z
o5 (D

E- E

244 . 0_ 0 53-toog eak

241

242,

243

244

245-

246-

247"

4o0

249-~ 12 -
0 33 15 18

250-

251

252-

253

254-

255-

2561

2571

2584 -

®RCH nodules

BEAUMONT: brown (IOYR 4/3) mottled with
greenish gray (GLEY 1 5/5GY); sand; CLAY (CH);
moist; very stiff; little fine sand; little silt; trace
gravelly nodules

BEAUMONT: brown (7.5YR 4/3); sand; CLAY
(CH); moist; very stiff; some fine sand; Increasing
sand content with depth

259-

260-

261-

262-

263-

264-

265-

266-

267-

ss lu 1 J8
34 16 18

- S O 18 ML BEAUMONT: dark greenish gray (GLEY 2
35 10 18 4/10BG); SILT (ML); moist stiff; some clay; trace

27 - fine sand

271

272-

273

274

275-

276-

277-

278 1 ____________________

279-
10 18 I CH BEAUMONT: dark greenish gray (GLEY 2

4/1OBG); CLAY (CH); moist very stiff; trace
aravellv nodules: trace fine sand280 

"
980. L i~ j~ ___ 1±•vv

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GDT 7/3/08

Project Name: Job Number MACTEC SOIL LOG - Boring No. U4-6
STP COL Units 3 & 4: 6234-08-4660

6
z

. ) Eo

U) 0 D) 5 1 D ~ Lithology Remrarks

281-

282-
283-

284-

285-

286-
287-

288-

289-
290-
291-

292-

293-

294-
295-

296-

297-
298-'
299-

300-
301-

302-

303-

304-

305-
306-
307-

308-

309-
310-

311 -

312-

313-
314-

315-

316-

317'

318-

319-

SS37
It
23 7

18

- - -I- -,-r 4-4-4-4-

N ss38
lU 1812
17 18

CH

-- A
SC BEAUMONT: greenish gray (GLEY I 5/10Y); clay;

SAND (SC); moist; very dense; fine sand; little clay

-- I-

Changed drill rigs at 280 ft
AE Drilling: CME 750, Serial
No.,328848,
Hammer Wt: 139.0 lbs.

CL BEAUMONT: dark olive brown (2.5Y 3/3); CLAY
(CL); moist; very stff; little silt

Boring terminated at 299.3 ft

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

2961763
Pa qe 8 of 8

DCN: P-P1-:3 &-,• T



RS-5130404

STP SOIL STP BORING LOGS GPJ VVLA.GDT 12MOS0

Project Name : Job Number-Proe e Jb N r MACTEC SOIL LOG - Boring No. U4-6A
STP COL Units 3 & 4 : 6234-08-4660

Type and Diameter of Boring Boring Location Unit 4 UHS Pump House Total Depth
Mud Rotary / 4 Inches N 362749.3963 E 2942373.748 " i 267 feet

Drilling Contractor and Rig
AE Drilling / CME 750 ATV

Elevation at boring
30.64 feet

Ground Water Depth
N/A

No. of Samples
1 4

Depth to Bedrock
N/A

Date Started
6/26/08

Sampling Method Driving Hammer Wt.]Drop
I NA I NAUndisturbed

'3)

'3

6z

C,-

9, a. Qi.>
E/ EO

Borehole Inclination
0

Logged by
ý M. Harvey

0,
.0

0C
3CD
o .

(-

ig,

0,

Date Completed
6/27/08

0)
a,
.0
'3)

0)
0
0

-4

i7.

10
0~

Reviewed by/IDate

Reviewed by I Date

Lithology

49ý,

() u-. 9-
Remarks

2-

3-

4-

6-

6-

7-

9- U LD 20
24 10CH BEAUMONT: red (5YR 5/6); CLAY (CH): moist;

little sand

11-1

12-

13-

14-

15j

101

191

221%

23

24
25•

26-

27

28 -

29

31

32

331

34

35

36

37

38

39=

Boring U4-6A offset
approximately 10' west of
Boring U4-6A

Drill to first sample at 8 ft

Pocket Penetometer (TSF):
1.75, 1.75, 1.5
Hand Held Vane Shear
(kg/&rim^2). 0.85

Page 1 of 7
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RS-5130404
STP SbIL SIP BORINGLOGS.GPJ WLAGDT 1214108

Pro0ject Namne : Jo0b :Number]
Project uNme: .J4MACTEC NSOIL LOG - Boring No. U4-6A

STP COL Units 3 & 4; 6234-08-4660

tot

Q

dz

I.-

a
It,

(0

E
M,

D F

0 ~

0 (5

Nr.
.E

0,
0
0

>C,

10
=cn lithology Remarks

'41. - 1' 1- - -t 1~I f

vv

TOSHIBA CORPORATION
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298/763
Page 2 of 7

GW WF-I.R-Wi7



RS-5 130404
TI'P SOIL SiP BORING LOGS.GPJ WLA.GDT 12/4/08

Project Name: Job Number

9MACTEC , SOIL LOG - Boring No." U4-6A
STP COL Units 3 &4: 6234-08-4660

W
a)

C',

0z

I-
4)

(D
-a)

0)

D F
a)(
>0
00

0)

M
0)
N9 0)

0) 0
Lithology Remarks

81!

82

83!

84:

85

86

87

88-

897

907
91 -

92

93-
94-

95-

96-

97-

98-

99-

100-

101-

102-

103-

104-

105-

106-

107-

109-
110

111-

112-

113-

114-

115.

116-

117-

118-

119.

UD
2 24

No Recovery

ub UDI I CH BEAUMONT: light greenish gray (GLEY 1 7/10Y);'
1311 30. 792+4M8/6 CLAY (CH); moist; little silt; trace sand; trace

- -I-I - gravelly nodules

No:Recovery
Drill to 110.5 ft and make
another attempt

Pocket Penetometer (TSF):
3.75i 4,0, 3.5
Hand Held Vane Shear
(kg/cmA2): >1.0

1W~1 S)~..)a.t.L.il4..J-.*.* ____________________________

Page .3of 7
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RS-5130404
STP SOIL SrP SORING LOGS:GPJ WLA.GDT 1214/08

Project Namne: Job Number

$MACTEC SOIL LOG - Boring No. U4-6A
STP COL Units 3 & 4: 6234-08-4660

3)

(1) 2)

.0
z

-E

E,
0. . Z,•.

3))

0
C-)

'3)

CDN5

C
-J
0)
3)

.0
U)

0.
('na

0)
0).5

Lithology Remarks
gnf -4

121

122

123

1241

125:
126i

127-

128-

129-

130-

131-

132-

133-
134•

135-

136-

137-

138-

139-

140-
141-

142-

143-

144-

145-

146-

147-

148

1i49-

150-

151

152

153

154

155:

156

157

158

159

Page 4 of 7
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RS-5130404
STP SOIL STP BORING LOGS.GPJ WLA.GUT 12/4/08,

Project Name : Job Number "MACTEC SOIL LOG -•Boring No. U4-6A
STP COL Units 3 & 4: 6234-08-4660 

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

4)

4)

.0

4)
E)

6

1-
1)

S
'4

(0

0D MO
>4)
0'rI

0
4)
0
0
C.,
4)
4)

14)

2

4).

0C
0

*21
.0

"8

0 C/)
Lithology Remarks,

161
162-

163a

1647

1654

166o

167-'

168

169

1701

171

172

173.-

174

175

176
177

1781

1791

180

181"

182

183

184i

185

186

187-

188:

189J
1904

i914

192-

193-

194-

195-

1965

197-

198-

199-

Page 5 of 7
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RS-5 130404

SIP SOIL STP BORING LOGS.GPJ WLAGDT 12'4108 
RS_5130404

Project Name : Job Number s MAC SOIL LOG - Boring No. U4-6AE
STP COL Units 3 & 4: 6234-08-4660

200

201

202

203

204

205

206

207

208

209

210

211

2124

213

214

2151

216-

217

218

219

220

221

222

223

224

225

226-

227.

228

229-

230-

231

232-

233-1

234-

235 -

236-

237-

238-

239-

6i
z

C,-

EE
M,
W,

5(0

Ca)

(3
a)
a,

a)

U)
C

E

M,
0

*0U)
F--U

-0
or, Lithology Remarks
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STP SOIL. :STP BORING LOGS.GPJ WLA.GDT 12/4108

Project Name: Job Number
s. MACTEC SOIL LOG - Boring No. U4-6A

STP COL Units 3 & 4: 6234-08-4660Ar AC E
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I
RS-5130404

:MACTEC
" engineering and constructing a better tomorrow

July 1.4, 2008.

Memorandum..to File::.

Reviewed By: Kathryn White M• i t elK

ISlubject.: Report of SPT Energy - A.;E Drilling CME 750.:A4TV
Hammer Serial No., 848 Automatic Hammer
WORK INSTRUCI'11ON No. 18:(FLR-085)
STP.COL Project
:Matagorda County, Texas
.MACFEC Project-No. 6234-846

Jonathan Honeyeutt, of MACTC E ngineering and Consul ting,. Inc. (MACTEC). perfonned energy
measurements. on the drill rig at the subject site per the referenced Work' nstructions. Thismemorandumn suninarizes the field testing activities. and.presents the results f .th .benerg
measu•rements:.

SE"T Enier~gy Field :Measurefiments,

SPT energy:measurements :were made on: June 17, 2008 during drrilling of:Boriing1:U33-.2 :at:: tlhe:
teferenced site. The testing:lwas peformed :by Jonathan Noneyoutt from: approkximaely 5:29.PM
to 6:02.PM On JuneT 17 undear: cle ar skies and a temperature of 95 degres: Fahrenheiti The bofingi
was adrilled with personnel andequi-nn "nt from AXE.IODrilling...Th'e drilling: equipmentrconsisted of
a CME gi750 modelae A: : dril rig wa ith an SET automatic haier.: he drilling tool cortsist e of'
NW-.sized drilline rods and ad 2-f logg slit tube sampleri. Mud rotarydr.lling4) techniques

:were: used to advance the borings below the dept at. which-groundwater.:was en•ountered at the
time of energy, lesting. Tbe.drill.l:rig operatorduring sampling .was.Mr. Marty King.ý Energy
measdremenits were record•eddurin siamp-ling iat the deptlih intevals shown: inTabl4 1.

Th:e energ): measurements :•were performed withn a Pile Driving: Analyzer (PDA). mod6el FAX
(Serial No 3622L), and calibrated accelerometers, (Serial No-., K. 0:. and1 K983) and :strainiga ges
(Serial Nos. NW-.146/i: and NW#4-6/2). A stel":drill rod, 2 feet long and. inst:rmented with
dedicated strain gages, was inserted: at the lop.of the drill rod: string immediately below. th;e ST
haimme~rl The inserted rod was also. instrumniented.w:wit two piezresisive.acelerometersh tat:
were boltedto the o6iutside of the r6d. The instrurmented rod iien had.:a cross-sectibrial zire:uol.
appoxi mately 1.a49) square inches, and an outside diameter of.avproxIiately .2.625 inchesat :the
gage 'location•.The drill rods included in the drill ro:dstringwere Chollow rods in 5 to 10: fotlo6n.
sections, with ..an: Outside and inside :diamder: of approximately 2;625 and: 2:t25 inhesý
respectiivey. The recommended operation rate:of :the,: hammer is .nott known. Due to the.cilosedhanmrnMr .system<, thebhammer lubrication conditionl :td driV;di'inenS couldnot be0 observed.

Calibration, Records

The calbration .:records for all te: abve: are filed inDCN FLRFg0799

: . . .. ...... .. ::: ::.l3iParcs Tetal :1

MACTEC E ngineering and Consulting, Inc. ..
"901 Y&Mcorrct% D .t I:" .U th,~ I '.' 05C 0 F1 -r't6 8C 6 7 j0t3/63 DN L5TI&COTOHIBA COORA ION '.. . F Mt . . DCN:

Nuclear Energy Systems & Services Division



RS-5130404

!SET EnergyMlen~w-emen~ts'-.STP? 0. .Ptji•? J~i9h 14, 2008
AiOTC Projiect N,A 6234-08-4660 Rz

Calculationslfor EFV

The work was done n general accor:dance :with.:ASTM..D :4633-05. The strain and acceleration:signals w~ere convened to force and velocity by the PDAk and :the data was intepreted by the:

PDA according to the Case Method:equation. ý The maximium energy transmitted to the dill :rod
string: (as meas'ured.at the location of, the .strain .cages and. accelerometers). was caleu~ated by the
PDA using theEFV: method equatoi as ......... below:

BIr = FX V(QY*. d

Wihere: .IEV. Trans ferred energy (EFV. equatibjio), or: :itl eV:Iof FV
:F(t),= Calculated force at t iime t
Wt) =calcutilated velocity. at time ýt

The [TVF.{,;• method .of :ene,.y calculation is recoimmended in: ASTM Standard D4633-05. The.EFV
equationiinteged: over. the :compl~ete :waveevent, measures the total: energy content of the event
usIing .both fi-ire and velocily measurements, The EFV values associated with .each blowanalyzed
re tabulatedii {fienteattached PDIPLOT tables: and are; also -show graphically in the PDIPLOT

'charts.

Caculations for ETR

The riatio of tl.e measured transferned:energy (OEFX) to the theoretical pot a etia eneprgyoftheS
system (140 lb w,,eightwith the specified 30i.nh fall) is.the ETR. The ETR values ias: petent of
the theoretical valhe).:are .siown :in Tabl l.-

Comparison of ETR to-Typical Energy Transfer Ratio.Range

Based on ai: reserchreport publtished .by the feFlpoida Departmenit of Tran.sportatiox. (EDOT)(Reiiort WPI No. 0510859. 1999), the averageETR measuredh for:automatic hamners is 7916%.
The standard devjiation. was 7..9%. therefore:the :range ýoF Ts within one standari in•a.on:o:t
1th average was:report.ed ýo be 71.7% to 87.5%. :Thiis:range of ETRs was ,as' consistenltl withbotherreseaTch that was cited in the. FDOT researc•h. paper; wever, max imum and.mninum

ETR. values of.up: to 98% and 566%. respectively. We,.rer-pdrted in:the:lite.rature, TheI:ETR valjues
shown in Table i are :.gnerally within the. rainge of typIc alivalues .for automatic hamnmers as,
reported in te li~teratre.-

Dicussioui

'Based.. on, the field testing ýresults, observations from:. the ..SPT emergy: Measuremeints- are
summaarized.Ibeow:

SThe::data obtained by the PDA. are consistent bel.tween individ-ual hammener blows
:and :between the sample depths tested. In. general.... thie first and latst .one f(and
sometimes two) hammer blowreco(lr.s .recorded. by.t PDt .:DAroduced poor: quality -
data (which is relatively common) and,:.qas. such.. .thle record(s) was(were) not ýused in,
d.te data 'reduction.

* The.: average energy transferred from: the hammer t.o .the. drill rods-.for each:
individual depth inhtervml Usin the. E.V miethod :rangMedf6 rfmi: 304 foot-pqounds id:

TOSHIBA CORPORATION 305/763 DON: FLR-317
Nuclear Energy Systems & Services Division



RS-5130404

SPY'Eef davehnx SP01 rjc
AL TEC Pic4M z. 623.4_08-4660;

ýJie 14, _'00.8
Pdc,,xe

31M tfot-pounds. These::average: energy tranfers correspondto energy transfer
ratios. (ETR)-f 87% to 89% of thelteoretical energyv (350 foot-pounds) of the, SPT1
hammer.

Th&;raVOIUlg'e.: at ea ch... depth interval. was. c alculated as. thet.:trdan sferred: nergy for each
analyzed blow of the:.deptb linatcrvals•divided, by tihe total numberof hammer• blowb s
analyzed. :The overal1l tiaverage: energy:tranisfer. of thbe SPT systci (for all the depth
intervals o'sted) wýas309.0 foot-ptounds, w.!ith an average ETR of 88.3%.

A•tlachnnents: Pagep4 Table 1 Summary aofSPT:Energy Measur.emenbts- I Page.
Page 5 Work Instruction -DCNN FLR-085 - I..Page
Page 6 Record of SPT Energy Measuremenl:- I Page
Pages 7 -. 13TPDIPLOT Ourlttt-. 7 Pags•

PmR ATINO 306/763 *DCN: FLR-317TflVTH-TI A CrfR
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0

5.
0n

TABLE I
SUMMARY. OF SPT. EN[rNRGY, MEASUREMENTS (ASITM D4633-05)

South Texas:Project .(SIP) COL4 Site- Un0its 3 and 4

MAC1EC Project No. 6234-08-4660

. • i . '..-
•I•. :•• , -. r - > - • . .

Z V.

-,4 2a " * =..= 1 -2 : . ...

215 -6 4r- 4- .1-4 3:10 :88.6%:

(CM -75 .A!E.:.D H.D irilg. .Marty.:Kibg. U! 3 6 •:ii7 0 0 8 :N'W7-1 28.5 - 30.0. 1.8 ..1"-..8... -.•304 • .8619%o...

ATV) 11, -- 5 3 8

:Meau::d.E~~lg :!s ~rerybased •on .the EMFV mnethod:, as outljmeCd]:j fASMIM.D4:633-05,. foreachlo.eodd bth:PAtnsoeaete m) t:an d liml
... . . ........ .. "* .ii. . " ":" "s t ..... . ::b"l

6 ,a I ie<I egme

• EF~v I7 O.EX OG' I O0:ibskp. here :EMX: iqaIg. ie s,~ tIll trans re :ee~ne easurvdbv th6•PD•Ar(see: attched •PD A&daW

SThe a eryem ge:ETiR v luem tfa v'di re: -'ISi igi an-u d iinsig nifican ity !frmt hitlose ::iin rthe .PD IPLO ~I'tab]ics. due .t(), r. undoiTf.,

z
-m

"-x



Workl Intruction: No. 1-8'
Si? units,3 & 4 COL Project

MATE Egineerin zand C'onsulting, Ic
MACEG Projec 6234-084660

RS-5130404

I.ssued To:.: Steve Kser, Jon HonL :e.v ,c ,U tt Re. o.
..Issued.By,: Robrt . Smith -Date: June 5. 2008

Valid From:: June 5, 20o08 ._ To: u 2

Task: Deseintio:: Perform• SPY: EnergMeasurements o0f drill rigs

Applicable Technical Procedures or Plans or ofher reference.

WorkPlaný (current revision), ASIM D4633-05,.

SpecficInstuctons not atachmntswher neessay):Perorenergy measurements for eachi drill,
:rig on site collectin~gsplit-spoon :samples in accordance with ASTMD-4633-05. Consult with Site
Coordinator as to. schedule forrigs that may. be planned for• use that are ntot yet present. Hammer weights:
have beaxn 'hvcked by site personnel, and: rec•rds will be6 available on. site. All rigs are using automatic
ammer systems. Be: sure to check ea.ch' drill rig using all hammer/rod, cormbinations that it will be using.

Depts for measurements:should be coordinated wit die Site Coordinator, but should begin at a minimum:
depth0of 10 feet. Collect at; least three energy measurements.pe•r•dill rig.

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

.p6Al,' I gtrucions (note artaclunents where iecessary): Confinn with Site Supervisor that approyal of
equipment calibration records .has been received prior to beginning field testfing, if unexpected conditionsare encountered ti.at:affect measurements, notify Shaun Lehman and Rob Smith immediately.

Rept Format: Stndard.rep rin accordance with ASTM D 4633-05 requiremens.

Specific .hralit Assu.ranceeProcedres A pplicable QA 20M A 25-I;:QAP for Reorin
Nuclearý-Related Defects,:or Noncompliances, per Federal Regulation I OCFR2i and.Section 206 ofhthe%
Energ~y~eorganization Acý;of 1974. Cur revisions apply.

Hold Points o{vr Witness Poin.t: None

Records: All records generated shall .e considered QA Records,

Reviewed and Approved V (Note:1 one sigat is:required for issuance))

Project Manager:. Date-:
SProj ect P:rit-cipal Eingineer: Date:.

I Site: Manager/Coordinator: ............... Date:.
Pages: DCN: FLR-08s..

:• Attachments:. !

3081763TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

DCN: FLR-317



NMACTEC
2801:YORKMONT ROAD,::SUITE 100 U CK4ARLOTTEN 2&208

TeIephonee. (704) 357-8N00/Fac silre.,.(704)357-8638

RECORD. OF SPT ENERGY MEASUREMENT

RS-5130404
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Case Method Results

STP COL. SITEý Burma U32-2. 23.5': 25': S nple
OP: JNH

AIR: 1.49 in2
LE: :29,00: ft
WS: 16,80719 IUs
CSX0 Max Measured Cornpn: Stress
TSX: Tension ,Stress MaximumF•MX: Mt~axi1mum Force::.......

VMX: Maximum Velocity.
8PM: Blofws per Minute.B .4 : ! ....... .•..... ....... ................... . .... .. •. ..............
.BL#. depth CSX TSX

S ksi ksi
2 A .0.0 268: 13.4
3 0.00 262 1.M2
4' .0.00 27.2 17,5
5 0.:0: 26.4 15.5
6: .00 26.3 15.0
7. 0M00 260 15.4
8. 0.0 :25,7 14.3
9. .0.00. 2T72: 12.8

10 .0,.00: 26,5 12.7
-11, 0.00, 27.2 12.9
2 :0.00 :27.8 15A.
.3 0.00 27-6. 15..5

14. 0.0.0 ý27. 15 .4
15 0.00 26.4 123

Average 26.8 14.6

Time Summary.

Drive 1 s•econds.

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

RS-5130404

PDIPLOT Ver. 2008.1. .Printed 22-Jun-2008
SHammer :ID: 848 (AE DRILL.: - ME 75C)

• ~Test idate:. 17-Jun-2008

EM: 3A,000 k.i

FVP: ForceNeoity proportionality
EF2: .Energy.£ of P2
ET Energya TransferR Rati
EM-,X: Max Transfered-Energ

.FMX VMX BPM FVI
'kips f/s

40 1419 1.9 0.8
39 14.9 52.0: 0,8
40 14,7 52..0 0.5
•3 15.0 51:9. 0.839 •15.0 51.9: 0.8,

39 15.0 52.3 0.8
:38 10. 51.9: 0.8
40 14.8 51.9 0e8'
.40 .1ý9 51.9 0.8R
41 14.6 52.1 018
41 14.9 51.9 0;8
41 1456 51,9: 0L9
:42 15;3 52,0 0.8

39 15.4, .51.9 0,8-. = -3 . . ............. .. f5 : . ....... .. 5 . . .. " 0 8

,40 14.,9 48A4 0.8
Total number of bIows analyzed: 14

P EF2
k-f

B 0.319,
3 0.329
2: 0ý.3134
5 0.3314• 0.331
5 0.333:
4. 0.330
6 0.3356.

a: 0.328-
41 0.334
2 0.334
8, 0.340.

.... 0.336:.
6 0.332

ETR: EMX(%)• k~ft.

90 0.314

88 0.307
89 0.310.
89 0.310.
88 0.30788:. 0.309

900 0.313:
88 0,308.,
88 0,306:
90: 0.315.
89. 0.311
89 0,312:
.. . 0.308
89 ~0.310

5:29:41 PM.- 5:29:56 PM.(6/17/2008) BN:2 15

311/763 DCN: FLR-317
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MACTEC Engineering and:ConsuliMng linc.: -Case Meflod :Results
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MACT.EC'Enginee-rit *t~ C 6hfii Inc:
Case Method ResuifttK

STP COL SITE.B:Boring U3-2;.28. 5'- 30' Sample
OR JNH
AR: 1.49 inAý2
LE: 34.00.ft
WS: 1.80 ,:fSi

CSX: Max Mieasured :Compr. Stress
TSX: Tensidn Stress.Maximum
FMX: M~aximrumn Forcet
VMX: Maximum Ve!oci•ty
b9PM: blw pfer Minuteý
BL# -- d epth, CSX

ft ksi.
2: ::0.00: .26,.9
3 0.0 2567:
.4 000 26.6:
5. '0.00 26.9:

8 0.0 26.6-
7 0.00 27.4
8 100,00 26A:9: O0.0 27.1•

10 00 .00 :26.•4
ii 0.00 26.7:12: 0.00. 27!.113. 00 .0. 26.51.

.14 .0.00 274

15 0.00 267:
16 0.00: 26.0ý
178 0.00 2.2818:. O0.00 26.8:

19 0.00: 261:
20 :0.00: 27.3
21 ý0.00: 26.9.22 O,0.00 27.0!

23 0.00 26,8s
24 0.00. 27.61.
25 0.00 26.81
26 :0.00 27ý3..
27 0.00 27,5:
28, 0.00. 27-2
29 0.400 27.0:
30 0.00: 26.4
3 1 0io00 27.5..32.. 0o.00 :27.1
33 0:00 2742
34 O.00LD 27.:
35 0.00 26,51
36: 0.00 27. 0:

Average.. 26.6b

RS-5130404

Page 1.of 1
PDIPLOTMer. 2008.1 -. Printaed: V2.ju2,4006

Hammer D1:846(AE DRILL. CME 750)
T,.est date& 1 7-J u&2008+.... .......... ............ .. . ... .. .. .. ... ...... ................. ... e :l - u rý 2 0 0

SR 0.4921k/A3.EM 30,000 s

J. 0.70
FVP: ForceI•eoc ity.-.pr prtiohlit,
EF2: Energy of FA2:
ETR; Energy Transfer Ratio
EMX.: Max Transferred Energy

TSX

16.3
15,3

:25.5
12.8

13.4
12.3
42.0

11,3

11.0

11.1

12.5
:12.0:

13.3

11.9
11.7

1.1..2

10.6
11 .0
•11.0

11.2
11.0.
11.0
10 8

10,7

10 7
It I .

FMX VMX BPM FVP: EF2
kips f/s . k-ft
.40 14.4 1.9 0.95 0.3201
38 14.7 52.0 0.84•. 0,314
40 14.6 52.3. 0.77 0.324
40. 15.0 17.4 0:80 0.330
40 14.6 52U4 0.84 0.327
41 14.9 52.2 0,81 0.334
39 13,9 52.5 0:84 0.324
40 14.4 52:0 0:83 0,327
39 14.0 52Z3 084 0.321
40 15.2 52.4 0.81 0.332
40 '13.9 52.6 0:92 0.327
38 14.4 52.2% 0.83 0.329
41: 14.8 62.1 0.64 0.334
40 14.5 52.3 0.87 0.330
39 115.2 52.2 0:82 0.332
39 1437 52.4 0.84 0.326
38 14.6 52.2 0.85 0.328
39 14.8 51.9 0.83 0.329
41: 14.8 52.7 0.84 0.331
40 14.8 52,3 0.83 0.325
40 14,0 52.2 0.87 0.326
40 14.6 52.2 0.87 0,330
41 146 52;.3 0.85 0.329
40 14.6 52.4 0.85 0.327
41 14.2 52.0 0.89 0,327
41 14.1 52.5 0691 0.328

:40 .14.2 52.0 0.85 0.325
40 14,0 52.2 0.90 .0.323
39 14.6 52.6 0.35 0.325
4.j 4.2 52.3 0.86 0.325
40 14.9 52.3 0,85 0.325
41! 13.9 52.4 0.86 0,326
41 14.4 52.1 0.92 0.327
40, 15.0 52.2 0.84 0.330
40. 14.4 :52.3 .. 0.91 0.325o~o 40• . 1__€ _ 4 s2:... ................... -: _ .......... . .oi 2 ...
40 :1415 49.8 0.85 0.327

Total nutmbe .of blows analyzed: 35

5:47:38 PM - 5:48:19RPM (6/1712008)::BN 2 . 36

ETR EMX:

87 0;304
88: 0;308
89 :0,312
89 0,312,

86 0.303.
90 0.313
87 0,303
87 0.304

88 0.309
89: 0,311
86 0:302
87: 0.304
88 0.309
88 0.307
88 0.309
87 0303
85: 0.,29
86 0.302
86: 0.301,
85 0.298
87• 0.303
87 0.334

88 0.306
87. 0.305

86. 0.30186 0.298
88 0.307

86 0.301
86. 0.301

87 0.303
86 0.302
84 0.295

"87 0,30686 0.30086 0299

87 0.304

Time 4Summary
Drive 41: secon .ds.

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

313/763 DCN: FLR-317
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MACTEC Engineering and Consufltin, Inc.
Case Method Results

STP C(L SITE - Boring U3-21 33.5'- 35' SempleQ E ; .•_r• U ~~ ~ ~ ~~~. ....... ........ .................... ............................... . ....
AR; 1.49 iW2
LE: 39,00:1f
WS: 16,807.9 fils
CSx: Max Measured Compr. Stress
TSX: Tension Stress Maximum
FMXF Maximurm Force
VMX: Maximum: Velocity
PM B r M i u ................................

RS-5130404
Page 1 of 2

PDIPLOT Var. 2008 1 '-Printed: 22-Jun-2008

Hammer ID: 848 (AE DRILL.. - CME 750).
Test date: I 7-Jun-2008.. . ... .. ... .... ................ : e ! .• t ;.. :Z . n.......

SP: 074923k/83
EM' 30000 ksi
JO: 0.70

FVP: Force/e ocity proportionality
EF2: Energy of F,2.
ETR;• : Energy Transfer Ratio.
EMX: Max Transferred Energy

.BL#

2
3

4
5
6
7
8
9

10
11

12
13
14
i5
16
17
18.

19
20
21
22
23
24=
25
26
27

28
2a
30
31

32
33
34
35

36
37
38
39
40
41
42
43
44
45
46
47
48
49

50
51
52
53
54

S55
56
57
58
.59
60
* 1
62
63
64
65.
66

depth
ft

0U00
0,00
0.00
0.00
01.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
O00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.000.000,00

0.00
0.00
0.00
0.00
0,00
0.00

0.00
0300

0.00
0,00
0,00

0.00
0.00
0U00
0.00
O0.

0.00
0.00
0,00
0.00
0.00

0,00
0.00

CSx
ksi

26.6

253.
24.8
25.6
25.8
2674
26.0
26.5
25.5
27.3
2653

26.7
2557

26.8

25.0
26.7
27.3

256A
269A
26.1
27.1
25.5

26.5
26.2
26V4
25,4
26.7
26.5
26.5

26.6
27,6

27.4

26.3
26.2
27.91
27.3

25.5
26.3

27.5
26.4
26.6
27.6
27.1
25.8

27.3
26.7
2&6.
25.6
26.3
26.5
.26.0
27.1
26.5
27.4
25.3
26.2
27.4
27.fl

26.4

26. 1
27.0
26.0

TSX
ksi

14.0
14.915.0

13.5
13.0
12.8
11:.8

11.2
10.8
11.2
10.6
10.5
10.8
10.8
10.9
11.0
1111
1112

*11.1
11.0

10.8
11.3
10.9
10.8
11.4
11,2

10.8
10.8

'10.5

.10,2
11.
11:2

11.0.
11,4
.11.1

111.1
10.4
10.7
10.9
10.8

10.6
10.4
10,3
10.9
11I,0

10.4
9.8

10.1
10.3
10.7
9.8

10.5
9-9

10.2
9:7
.9.7

1 0.2
9.7

FMX
kips

40

38
37
38
38
39
39
39

38
41
39
38
40
37
40

41
38
40
39
40
38
38

.39
39

38
40
39

40
•40

.41
39
41
39
39
42
41

38
39
41
40
41
39

40
41
40
38
41
40
40
38
39

39
39
40
39
41
39
39
4 1
40
39.
39
391
40
39

VMX
f/s

14,5
14.2
14.5
1413
13.7
14.0
14.1
14.2
14.3
1316
13.8

13.9
14,0
14,3
13.8
14.2
14.3
14.1
14.2
14.5
14.5
14-5
14.5

13.6
14:6
14,3
14.4
14.6
14.2
14,2

14.2
14.3
14.2
14.4
13.9
15.2

14.1
14.3
13.9
15.0

14.9

14.5

14.1

14.8
15.0
15.3

14.7
14.6

14.9

t15.:3
14..1
15.0
14.5
14,9
15.0
14,.9
14.6.
14.6
14.6
14.8
14,7

8PM

1.9
49.5:
$1.9g

52.3:
52.5,
52.2
52 2
52:3
52.2
52.4

52.2
52.4
52.0
52.3

52.4
52.2
527
62.3
52.3
51.9
52.1
52.5
52.3

52,.3
52.4
52.5
52.3
51.9
520
52.0
52,2
52,5
52.3
51.8
52.4
52.0
52.3

51.8
52.251 4

51,.67
52.2
52.0
52.4
52.0
52.0
51.89
52,1
52.4
51.6

52.0
52,1I
52,452:.2

52.1
51,8
52.65
52.1
52.1

.. 51 .P
51,9:

FVP EF2
U k-ft

0,79 0.321
0.87 0.317
0.80 0.319
0.80 0.322
0.88 0.3.15
0.86 0.325.
0.84 0.320
0.78 0.325
0.79 0.324
0.95 0.327
0.83 0.323
0.81 0.319
0,89 0.324
039 0.319
0.91 0-322
0.81 0.326
0.80 0.321
0.80 0.322
0.81 0.316
0.85 0,327
0.81 0323

0.83 0.320
0.83 0.322
0.83: 0;.320

0.82 0.321
0.80 0.325
0.81 0.325
079 0.321
0.81 0:322
0.79 0.328
0.91 0.322
0:84 0.331
0.88 0.323
0.83 0.324
0.81 0.330
0.82 0.325
0.82 0324
0,89 0.319
0.78 0,335
0.82 0.322
o0ai 0.326

0.91 0.319
0.82 0.325
0.:78 0.328

0.86 01324
0:82 0.318
0.77 0.322
0.78 0.324
0.79 0.325
0.81 0.321
0.85 0.322
0,78 0.325
0,84 0.3171
0.77 0.325
0.90 0.316
0.77 0.326
0.79 0,321
0.81 0.316

0.75 0.323
0.77: 0.324-

0.76 0.317
0.81 0.319:

0.79 0.318
0.85 0.321
0.78 0,321

ETR.

96 .0.303
88 0.309
89 0.311
90 0.313
88 0.309
88 0.309
89 0.312
89 0.31 I1
906 0.313
90 0:.314

88 0.307
87: 0.305:
90 0.3 13
89 0.31t0
89 0.313
90 0.315
89 0.311
88 0.306
88 0.306
88 0.310
90 0.315
90 0.314
88: 0.309
88 0,307
89: 0.313
87 0.304
89: 0.31

90 0.314'
88 0.308
89 0,310
89 0.310
90 0.316

87 0.306
86 0.302
87 0.306
87 0.306
88 0:309
86 0.303
90 0.314
88 0.309
87 0.306

88 0.308
89 0,313
80 0.309
.88 0.309
69 0.310
89 9311

89 0.311i

90 0.317
89 0,312
90 0,316
88 0.308
89 0.310
a9 0.315
89 0.313
90 0.314
88 0.308

91 0.317
190 .03.141

91 0.317
89 0.312
:89 0.312
:7. 0,305
91 .0.317

89 0.311

DCN: FLR-317TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division
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RS-5130404
MACTEC.Engineering and Cbonsulting, In> Page. .2:O
Case Method Results PDIPLOTVe•r.•2008.1 : Printed: 22-Jun-200
STP GOL -SITE: -Borhing U-:2 335.. 35' Sample Hlammer'ID.: 8481(0E5 DRILL. .- GME 750:OP:. JNH Test date: 17-I7un-2008

B_# depth CSX TSX FMX VMX .BPM FViP .El.2 ETR EMXI
ft ksi si kips fs. k4: 0%-0

67 0,00 26,7 10.3 40 14.4 52. 1 0.78 0.317 89 0.312
68 0.00 25.5 9.5 38 14.9 52.2 0.79 0:.320: 90 0.316
69 0100 26.8 9,1 40 14,8 52.0 0:.76 0317 90 0,31e:
70 0.00 26.3 10.2 39 14.1 52.2 0.86 0.313 88. 030771 0.00 26.0 10;2 39 .15,2 52.0 0.78 0.318 0" 0.315
72 0.00 271:1 101. 40 14.7 :51.7 0.77 0.319 91 0.317:
73 0.00 26.5 9.0 39 14.3 52.1 0 77 0.316 88: 0.307
74 0.00 26.6 8.6: 40 14.8 52.0 0.8.3 0.319: 91 0.3::
75 0.00 26.9, 9.8 40 1.0 52.2 0.79 0323 89, 0.313
76 0.00" 25.8 9..1 38 14,3 :522 0.8 1 0 .31 7 87 0.3305:
77 0.00 26.4 8.2 39 15.0 52.1 0.80 0.318 91 .0318
78 0,00 26.8 8.5 40 14,5 .52.1 0.77 0.318 88W 0309
79 0.00 26.6 8.2 40 14.4 52.4 0A86 0.319 89 0I31080 0.00 265 8.7 40 14.5 :51.9 0.88 0.317 90 02316
81 0,00 26.7 718 40 14.6 :52.3 0.83 0.322 89 0.312
62 0,00(: 26.9 8.3 40 15.0 .O52.3 0.78 0.327 90: 0.31371
83 0.00 26.8 8.3 40 146 51.9 0.85 :0319 91 0.3117
84 0.00 28,7 8.9 40 14.6 :52.2 0.79 0.320 88.. .0309.

A Verag 26.5 1068 39 14.4 :51.5 0.82 0322 89<: 0.311
Total number of blows analyzed: 83

:Time Summary:
Drive: 1i iiinUte 341 aetonds 6:00:45 PM - 6:02:,19PM:(6/17/2008) BN2 ý 84

TOSHIBA CORPORATION
Nuclear Energy Systems &.Services Division

316/763 DCN: FLR-317



RS-5130404

.. .engine e.ring a ndconstructing a beftertomorrow

July 14 2008

Memo~randum to Fi~le, ..-..

From: SteveKiser ,t.
Reviewed. By: Kathryn- White Ow 7,ii08$

Subject: Report of SPT.Energy-SJlED! CME.75 Truck
. .HammnerSeria:l No. 447 .Autoimatic Hammer i .
WORK INSTRUCTION No. 18 (tLR-085)
STPE COL Projectt
Matagorda C.Ounty. Texas
MAC-TECP Poet N.6234-;08-;4660

Jonathan H orneycutt, of MACTEC Enpineering and Coisulting ,Inc.ý (MACTEC), ýperformed energy,
:measurements on .nthe:-drill..riig at.: the subject. site per. the referenced Work: Instructions. This
memora•nd•! ulm sl•mimaizes the field testing activities and presents the. results of the energy
measlurements.
SPT.Energy Field ,Measuremeinits

. ..... ... .. . .... : . : : - : . •

SPT energy measurements: were:made on June: 13 and 14, 2008, during:drillhing of Bornng U.3-4 at.
the: referenced site. The testing ,Was perfbormed .by Jonathan Honeycutt from approximately 12:44
PMito 2:46 PM onJune 131 under scattered showoers- d.i a temperature of 85.deges Fdh rnheit

and fr om: 12:06 PM to 12:35 PM :on June •1. 4. in. rainy; conditions and a temperaturro 8$ dfegrees
F - lirenheit: The boring was drilled with personnel and equipOnt from JEDI Driling-. The
dri~lih.4equiprnen~t consisted of a CME 75. mode lmtruk-)ounted duill 6rg with. an SPT automatic
arre;;. T'he drilling tools consisted of NW-I-sized. drilling •r :ands a..2foot0 long split tube

sampler. M.d rotaiy dtillting.techniques were:.used to: advance the borings below the depth at
w hich roundwater: wasz eountered at the time: of energy testiig. Tue dri.l rigUoperator during
sampling was Mr. Oscar Garcia. Energy measurements Wcre::recorded.d ing sampling atd i the
depth: interals shown.in Tablei.I.

The. energy measurements were perfomled withi: a Pile Driving AnalyZer (FDA) mode FAX
(Serial No. 3622L),.andl' calibrated accelerometers (Serial Nos. K990 ,and.K983) and strain gages
(Seria: Nos. W #14611l. an1d: NW#146/2) ).A steeldril.l rod, 2 feet long and insuumented.Avith
dedicated strain gages, was :inserted at the top of the drill rod tstignrmmediately Vew th& S.bT
hanmer rrhe inserted o•d was also instrumented with two .piekzoresistiVe accelerometers that
were bolltdd to the.outsideof tithe':rod. The instrumentedrodx insertlhad a :cross-sectional area of
approximiatelJy .i49 square.:inches and an.i.....si...diie.r..f...,proximately. 2.625 iric.h'.s.' atth&&Gae. locaiion., Thedil~e~}l :rods included!: ini th[•e :drill rodsd::iing :were h~ollo{w. rods in 5i to iO::ifqatioilpg

sectipons. with an outside :and :i-side diameter of approximately 2,625 and. 2..125 inches,
respectively. The recommended operation rate of the: hammer. is. not k1owhn Du G to C te: closed
hammer system, dte hammer lubricalton: condift on: and:annvil:dimensions could not be.observed.

CAlibirAtion -Records

The calibration:records for all; the, above:are, filed in .DCN 0 FLR-,079.
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Calculations for EFV

The work: was done, in general accordance with. ASTMD. 4633-05. The:strain :aind:acceleration.:
signals were converted to force and kelocity by the PDA. and..the data was interpreted. by the.
PDA according to the Case Method eqution. Th•: maximum enerug transmitted:to:the: drill.rod:.
'string (as measured at theo location of t train gaifges and acelerometers).was calculated by the

PDA using thel EV• method lequation, .as showAn below:.

EFVW'J(U V(t):* dt

Where: EFV•= Trans rhid energy (EFV equation), or Energy of FV
Ed (). i:s:Cal c ulat ed :,force a~t tim e :t
. . .: . : • : : - : . .:V( t ) : = C a l c u l a t e d ! y ,'e i o c i t y a t • t im n e :t l

Tthe EFV method of enemg •alculation. is recoihInienlded in ASTM Standard. D4633-05. The EFV
equation, integratted over the complete. waye event; mieasures the. total energy content of thel:event
using:both force and velocity measurements. The EV' values associated with each.blpw :analyzedý
are tabkaued"inm the attached tDIPLOT tables and:are alsoi:shown gaphically in. the PDIPLOTýciarts.

Calculations for ETR

TThe ramu)ofhemeasured transferred energy (EFV) to theitheoretical potential energy.of the SPT
system (140 lb weight :with thet specified 30 inch fall)is the ETR. The ETR: values (as percent of
thet.fheoetical •v4ue) •are sihown in Table 1.

Comparison of ETR to Typical Energy. Transfer Ratio Range
ýBased .on a..research report published by th•e Floida Depatment of TIranspotaltion (FDOT).

(ReportWPI No., ;0510859, .999).~the. ayerage2 ETR measured for .automratlic ham•m 79ers s 9-6
Th'11 standard deviation.was-:7.9%; therefore, 'the range ofETR.. :within one..standard deviation of
the average was reporteItobe 711.7% to 87.5%. This range& of ETisIs was: also cohsisitent With
other.research that was:cited in the FDlIOT research.paper; however;. rmaximum. and, tumnii.mumu
:.ETR values ofup :to 98% and 56%,tspectivy,. wer reported in the literature. Thie: 1ET , values,
shown in Tabl.e: arc genterally Vwithin th 6 e ge of typical values 6f zitoniatic :hammers as
repofred in the literature.

Discussion

Based on. the field testin results, observations from the SPTe mergy measurements. are
summa I rized.below:

The data obtained:byv the PDA are: consistent between individual h nammer blows:
and. between. the .sample dep ths tested, In. general, thie -first' and last one. (and
sometimes two) bhammer blow re .ord& recorded by:the PDA prodt1e.d pooIr .auality
data: (which is relatively cotmon): and, as such, tile record(s) was(wcre) noteusedlin
t.he dta reduction.

TOSHIBA CORPORATION 318/763 DCN: FLR-317
Nuclear Energy Systems & Services Division
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* The: avergeýe energ transferred from the -hammner: to the: drill: rods for: eac'h
individual de tbe:ral Iusing the EFV mnethodraigned, from 303 foo6tpounds to
3227 foot-pounds. These average energy transtfers correspond to: energ transfer
ratios (ETR).of 897% to, 92% of thle theoretical, energy (350 foot.-pounds). of the SýPT
hammer.

*The& averagei at each: depth interval wvas calculat&d as.ternb nel~iergy for each
analyzed :bl6w'6f:the:depth inten'al: divided'by the total:number of hammer blows
analyzed. ý The:overal.l a.verage energy transfer of the SPT Systemn (forall athe depthi:
interjvSal tessted) •was33.5 foot-pounds.With a-n aerage ETR o0f 89,6%.

Attachments: Page 4 Table : -. Summary of SPT Energy: Neasurerenk -1. ?ke
Page"5. 5Work. Instruction - DO'N., FLR-085 : - ý1f Pa ".c
Pages. 6 - 7 Record 6f:SPT Energy Measiiremnent:ý' 2 Pages:
Pages 8 - 20PDIPLOT Output-.!3 Thges
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TABLEAI

SUMMARY OF SnIY ENERGY MEASUREIEINTS (AsTM ... 633-1;)

iSouth Texas Projiect STPy OL Site - Ulits 3 and 4
Wadswortfl; Texasi

MACTEC:Proj &e(iNt 6234'08-4660

:.;|I • . . . . -a 4' . t . -: : •!:• :

"A 
uq, 440-.

• . .6 4 • ,86;(..•-' • :.: : , -*. Ug .2•• . •

•" . , -. . -- ?

2&-! 29A.- 12-18-15. 46 308 88.0%
:447, 6/1.3/20.08

(.NE 75 edi Drilling Oscar Garcia U3 4 10-22-29 .62 13 - 89
ick) 38A. 29.6 6: 20 15 41 :316 90.3%

6<4/20..98.1- 996 6-0-13 2632920
,___ ____ ____ _ _____ _ 1.03,1 -104,6 3:-78 19 317 9.6

______________________________________________________________Avera'e for Rig:i 3..5..6

....tMeasured Energy is-energy based~on :the::EF V method, as outihned in ASTMD46330~:each blow: recorded by-the PDA. lnsome cases, the: initial and :fual

one Ito..twN..N.. .bl~w• prodied poqualityO data, and were not used to :ealctdlalc the Average Measured Energy.
: . : ... : .. . . . . . : . :: . : . : : . • : . . :. . :. : .... . :... .

E:V .E.MX' 10* .:lbs/kip, where FMX equals the maximum:-transferrd energy :easured b the PDA (see attached PDA data).

hEnergy Transfer Ratio:. Is: te Measured-Energy divided by thc theoreltcal SPT energy of 350. fot-poundS (140:pouid: hammer'falling 2.eetv

Thel'average ETR values:: may differ slighitly and insignificantly: from ihose. in the PDIPLOTt:ablesdue to roundoff
z

r-
-U.

-4i ;rreparcdlBy: Zt 'r4 .\ Dlate:2-ieb i:. 1 -. Clecke B4 d I
.................... XE

0



Work Instrmuctin No. 18
SITPUrndts23:& 4 08 CO6L Project

MACT-EC Enineinad Conutn.Ic

MACTEC Project 6234-08,4660

RS-5130404

Isu To: Stev Kiser, JonHon .Rev.. No.. 0

Issued ýBy: Robert EP ýSmi.th Date: June 5 :2008

Valid'From: June 5. 2008 -tune 5 9To: Jn 2

Task Description: Perform SPTEnergy Meas-ure.m.ents.-of drill rigs

Applicable: Technical Procedure or P.lans, or other re•feren•ce:

Work Plan (current revision), ASTM D4633-05.

Spcifc instru ctions: (note attachments where .necessary):. Perfonn energy.measurement-s for each drill
.rig on site collectin* spiso agmples in ac-cordancemwithASTM D-633-05. Consult with Site
Coordinator as to schedule for rigs that maybe planned for use tht are not yt preserit Hammer, wthts
havelbeent cev.ked by site persoaimel.,and records will be:available on, site. All rigs are using automatic

:hammersystems. ýBe sure: to check each drill rig usingail hamtmer/rod combinations that it will be using.
:Depths for measurements should be coordinated wý,ith: the Site Coordinator, but should begin ata minimu
depth of I fe- Collect at least three energy measurements per dril .rig.

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

Speci••al Instrctions (note attachmenits where neessary)': Conhfinm with Site Supervisor that approval of
equipment calibration records has been received priorto beginning field testing. If unexpected conditionrs
are encountered that affect measuremens, notfy Shaun Leh and Rob Smith immediately.I

ReprtFormat: S~tndard reportiniac-ordasice with ,S•TgM D4633-05:requirements.

•Secific Qu'ality;AssuranceProceduresApplicable: iQAP-20Q-; QAP,25-1-;QAP fo-rReporting
Nuclea•-Related.Defects, or Nonoop•iances, per Federal Regulation. 10CFR21 and Sectioif206 of the'
EnergyReorgan.ization Act 9of 794. Currenf revisions apply.

HoldtPoints or WitnNoss Points: Nne

Rec6rds: All records generrated shallbe considered QA .Rcords.

1 Reviewed and Approved b (Note: 01 roe bsign is :required .forissuance)

iýProject Manager: Date:

Prjc ricplEngineer: Date: _________

Site Manager/Coordinator: _________________Dae

Pages: :DCN: FLR-085

Attfachment•s.•.

q 0os

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

321/763 DCN: FLR-317
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SMACTEC
: 2801YORKMONTROAD, SUITE:100 Q ýCHARLOTTE, NC 25208:.

Te ephone: (704 R357-8600/ Facsimile:. (704).357-8638
RECORD OF S:PT• ENERGY: MEASUREM ENT

.. .... .. . G tNERAL:'N oRkmA r. N: " .. . ' . . DRILL RIG DA TA.,

PROJCT: T .. ..ms Pr.lect COL S&t, MAKE. . .. .. M E ...
LOCATBORNt TMD EL: ... ... . .S ...............,. ......

N :.i NO- !62,34-03-46 0 . ...... ". SERIAL :: j. "

• Z m 'H-AAý111 .FL F • . . . . . . : .. . ..... . ... . .. . ..,• .__ *x............ ............... •..... ........... •.......;.. }..
INSP ECTOR: ... .ROD IZE. : J. AN
DRILLiNG COMPANY:.J _______________________ 1ro. OP SHEAVESi /

BORING: DATA
.. .D lU Z. ... R .I. .. ... .DEPTH DRILLED,.-________________ ________________

TIME bRIV*z_________ ___ __________________________
HMG T OPI ERA TOR . . .. ....

PDA PAK SERIAL n04 3622L
INST R, ROD AREA:,t44 t -A" " L" :'" -- ' ". . : :'"

. ....T- .. S R . 0.: •.= N# S ERI. A N O S.A : Mem -w .oo.. ... ..... ...... • ,• ;... ... .. . .. . .

APL
JLPT

* - I ~
C I I

-. it frnrece..r ______ _____ _____

ŽŽLtKL 3-9 S-H___ ___

____ ~~jii_____I £__

_____________ ______ I ______ ______________ ______ ______ ______ I ______I . . 4. ____ 4 ____
_____________________ I 1 1 _________ __________

_________ ____ I -t ~ ____ .1 ____

___ ± _ I..._ _ _ I
___ Ii _

________ ____ ____ ____ I ____ ___ ____

______________ ______ ______ _______ ______ ______ ______ I ______

___________ ___________ _____ -~ -I _____ _____ 1 _____ _____

_____ ___ __ __ I __ __ __

______________ ______________ ______ ______ I ______

_____________________________ _____________________________ I _____________ ___________________________ I ______________. .. i i Ii ______ I ______ I-
_______________ I ____________ *1 I I ______ 7 ______ ______

___________ I - _____ _____ I _____

___________________ ____________ _____________________ ~I. I_________ -~ __________ LI 1~I ...- I.I II
__________ __________ __________ I

REMAARKS:

TOSHIBA CORPORATi
:z, Nuclear Energy Systems 4

')Nl •: ,:4rv /e4 '322/763 DCN: FLR-317
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250. YORKMONT ROAD!U.ISTE 100 c CHARLOTTE, NC.28208

Telephone: (704) 357-•56001 Facirmile: (704)357-8638

RECORD OF SPT:ENERGY MEASUREMENT
- . . . .. .... . .... .. . A_-. . . .

G.ENERALINFORMATION DRILL RG. DATA '

LOCATIO: Matoc"rda County, Taos _,___,_•__t__. MODEL- r,
PROJECT NO.; 6234-08-43560 S)AL NOz.; 10

)DATE; C ,AMER TYPE ~ 4.4

WEATFHER' ROPE CONDITIN;% NIA _________.________

DEPTH O"lLLEO; - ;o o: .. Hu .... .... ... ... .

RIG__ORING DATAFORING HUMDE• R: . " .. ___-__._......... .......

ROM OOPERATOR; & ...

H- -----R OPE-RATOR; N A. .... .. ............... ....... ...

70A PA" SERAL .; -.. ... .

AZCEL.SERIALNO . -~ -~ ---- --------- ---------------

STRAIN SERIAL NOS :.. ------------. . r
---------- 

.4 .. ...... 
.. 4..4 1 M M n W AO W a -- j

SAMPLE
DEPT N-VALUE

t~~~~~ --__ _ _.- - -----------.---- _

----- z------ ----4
_____________________________________ _____________________________________ ________________ I ________________ ________________ _________________ _______________..__..........____

___............ .... __ .....

.. ....... . .

_____________________ ~ ~ 44,~~2_________ --

REMARK

TOSHIBA CORPORATIOT
Nuclear Energy Systems & Services Division



00

ý 'DIPLOT:Ver. 2008.1 :/Printed: 22.-Ju•i-2008

=>

MACITECGEngineering: an .I d ConslUng. tri. --.Case Method Results
Test date- 3-Ju'n-2008

CZ
CD

aD

6a

10 20 30 .40.
........... . -" .......... : ",::::' ":': " " :" : '•T ' - -- :- -- -

S ... .. .... ......... .. .. .i .. .

2... :........

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

0.

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

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

7:77 ..........

.12.

SIP.GOL SITE Boring U3-4.23.1- 24.6 !Sample

8.P M .... .................. ......

•" lo , s .... M ir..I..

B•

N 18
U.:

e.

...........

Z

ý66 0: 0

• ..... ((3)........

25 50. 75 1oo

I .. !.............

k!24

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

10: :15

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

A.T ..................

Z•

3 0 ...................... ..............

:0,262 0 350

C•0
z
-n
r; 36,,

0 :5

• .i• :i

S•..... ... .
,,0: 210 .0.000 0.087 0.175

3 4
- . .. ~I' I

:..: :..

::.•.:i:•.•',•.'¢!ii•;
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MACTEC. Engineering and Consulting.Inc,
Case Method Results

STP COL SITE B... orig U.: ...24..6'Sample
... . ..... .. . . . .. .... ........ ::-: ~ ': : :

AR-: 149q n`2'
LE: 29M.00ft
WS: 1879fsig: _______ ____

CSX: Max Measured, Compr. .Stressý
TSX: Tenslon Stress Maximum
FMX: MaximUm Force
ýVMX. aiu Vlct
SPM: Blo~w~s .p~e~.r7Miute ............. ......

Page I of I
PDIPLOT Ver. 2008.1 - Pidnted: 22-.Jvln200.:

Hamnmer ID!: 447 (JEDI-CME 75)
-Test date: 13-Jun..2008

SP: 0A492 kiltS
EMW.30,000 kei
JC: .:70.............. .F rceel ity p o nalit

EF2: Energy offA2
ETO: Ener%, Transfer Ratioo

•EMX: Max Tiransferred Energy

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

ft

3 .,0.00
4 b000

6 0.00
7 .0.00

9 U.00
10 0.0P
12 0).00

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

CSx TSX
Ikal, _ksi

24.6 15,3
'24.2 16.0
24.3 15A4
24A4 15.5
24: t16.1
24.6 14J
24.2 14.2
24,1 14.0
.24.6 I5.1
24.4 14.6

.24.6 4;5.
24.4 1.

FMX. VMX, 8PM:
kips fis.

37 1412 1.
36 14.4 48.:
36 14,9 49.3:

:.36 14.4 48A..4
36 .14.5 49.6.
37 .1I4.9 48 .43
36: 14,5 48.9:
36. 14. 49.6
37V4.4 8 ...8
36 14.2. 4.
37 14.3 .49.1'

36 14.5: 44ý6

PIPP

0.88

0.90

:0,621
0.(93i

:0.95'
0e.90:
0dg.89 ...

EF2
k-ft

0.309
0.310.
0;309,
0.309

0.311
:o03 11

0(308

E"TR."

.87
:86-
.87
85
86
88
87

88
86
56

0.300
6.30Z

0.302
0.307:
0.,30
0.307p
S0.300):
0.:301

.... o3030.308 .87
0.310 87

Total number.of •0o•w analyzed: 11

Time Summary
Drive 12 seconds 12:44:r57 PIM - 12:4'5:09, PMy (6/13/2008). BN 2.- 12:

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

325/763 DCN: FLR-317
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'/ 2IPLOT Ver; 2008.1 Prited: 22-Jun 2008::Co
•>

MAACTECErqineering and Consulting, Inc. Ca .se:Me thod Results
TestdaIte:.1 3-jun-2008

C/)

CD

0

C SX (ksi) ..................

• . . . .... . .. . . .. . : , , , . , , . , .

0. 0 .. 20. . .30.

10l! :• ,j

20iii :i ji :

40 0.

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

STP:COL.SITE - BoringU3-4, ý2

BIPM Cl4)

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

0. 1645: 33.0:

MOP296 Sml

:m

e
r:

50

5

.0 .......

....... ."" " .' i "' " ' : " " -.......

'10 .15

20 0.......

.:............i L........

.. ....i
:20 0.

495 . 66.0.

.. ............................1.4!
i?......

. . . 25

S., .1 .

Z n oro Tram If 'f ur Rv 10

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

TO
................

VE., ...... ....... ...

A

el

..........

z

-.1

)

10,

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

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

i~ ~ ~ ~ ~ ~ ~~ ~~--- ---... ........;;"~ • :'':_ ............ i'• •• . :. - :-

.... 0... .. 0

....................: ...... I -...: - :• . . . i : !: : . . . . .........

0 1o 0 0 0 o .0 8 7, " 0 7 :5 . 0 ,2 6 2 :
a 30.5 2.0

i::• •:, i~ii;•: .. ........ ...... .

C'
41

0..b.



MACTEC Engineering and Consulting, ýInc.

Case Method, Result
S"P COL SITE - Boring U34: 28.1 - 29.6' Sample

.... JNH:.
AR: 1. 49:inAý2:
LE:' :34.00 ft
VWS I. S 6;807;9.f/s
CSX: Max Measured Cormprýý Stres~s
TSX: Tens-bn Stress :Maximumn
FMX:.:Maximu m Force:

PM.: Blows per Minute

RS-5130404

Page 1 of
POIPLOT Vet. ý2008.1 - Prin'ted: 22-Jun-2008

THm estdt: ID 134: -JnI-200875TestPdate: 1304Ju22008

EM: 30.000 ksi
. ............ .... ... J C :, o.0 . : 0 6 ......

JC:. 0.70
FVP:: ForceNelocity propcotioralfty
EF2: Energy of PA2
:ETR::: Energy Transfer Ratio..
EMX:I MIax Transferred Energy

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

'• L;•. .•°' - : • ...... .. . ......... ...........g • ... ...... . ..;,i •............ ....................... ::2 & :' : •: : g :..... .......... ' •:•,; • : " - # ' :Bu# deapth CS TSX FM~X: VMX1,& FVP EF2.
.f ksi ksi: kips s .. .. k-ft

2 0!00 23A4 15.8 356 :14,1 1.9 092 0306
3 0.00 :24;9 1.5.1A 37 1:3.3 47.1 1.04 0.322
.4 0600 24.5 14.9 37. 13.6 50.4 1.01 0.322
5 0.00 26.3 13.8 38. 13.9 6:1.0: 1.02 0.319
6 0;00 25,6 1,2 38 141 5.0.8. 1.02z 0.321.
7 0.00 2514 13.8 38 :14,1 ý50.6 1.02, 0-323
8 0100 25.6 13.ý8 38 13.8 :51.2 1.04 0.324
9 0.00 25,3 12.3 38 13.7 50.5 1.03 .. 0.320

-10 0.00 24.9 12.8 37: 13.3; 56.11 1.02 ,0325
11 0.00 25.6 12.2. 38: 14.0 :51.:2 I,02 ý0,319
12 0.00 24.9 12.5 37 13.6 50.5 103 M 0,318

3 0.00 26;0 -12.0 39: 14.1 :50.5 1:.03, 0.326
14 0.00 25.5. 12.0 38 3.8 .50.7 1.03 .0,321.
'i 0.00 25.1 13.1 37 13.6 .51.2 1.02 -0322
16 0.0:: 26.0 11.8 39: 13.7 ý50.8 1.05 0.329
1 0.00: 24.5 1 :1 3, 7: 13 41 ::51.10 1.02 0.320

18 0.00: 24.9 12.7 37: 13;7 50.4 1.0I1 0.322
19 0.00 25A4: 19 .38 14.ý1 50. 1.00 0.322

.20 0.00,: 25.7 :12.0 38 138 50.6 1.04 0.319
.1 0.00 25.3 120. 386 14.5 .50.6 ;0.99 0.320

22, 0.00:: 25.9 12.2 39 139 :51.6 1103 0.325
23 0100 25.4 12.2 38 1138 ::50.8 1.03 0.321
24 0A00 25.6 12.7 38 14.,1: 50.9 1.01 0:320

:25: 0.00: 259: 12.1. 39: .13.9 :50.4 1.05 :0324
26 0.00 256. 11.0 38 135. 50.8 1.05 0.32.1

2 0 25.5 1.17 38: 13.8. :51.3 1.03 0.316
28 0.00 243 12.3 37 13.8 50.4 1.01 0.316
290: .0.00: 26.7 11..9 3ý8 13•.8 51.0 1.04 02317
300 .0.00 25J.: 122 :38. 14.0 51.1 1.03 0.316
31 6000 25.2 12.1 38 13.3 50.7 1.05 0.323
32 0.20 25.86 11.05 38 13.4 50.5 1.07 .0.322
33. 0.0 25.4 11.6 38 13.7- 51.0 1.03 0.318
34 .bO: 24.9 11.1 37 :137 50,6 1.01 .0.322
35: 0.00 26.0 12.2 39 136 51.0 •1.07 0.320
36 0.00 25.0 11.7 37 13.6 50.6 1.04 0.315
37 0.00 25.9 12.0 39 1137 50.7 1.05 0.319
38 0.00 25.6 12.6 138 1.8 50.6 1.05 .0.3119
39l: : 0 .0 0 24.8: 1:12 3 13.2 50.9 1.05 0.314
40: 0.00 263 119. 39 13.7 50.6 1;07 :0.321
41: 0.0 25.2 11.6 38 134 50.7 1.08 0.315
42 0.0, 261 11.6. 39 13.6 50.8 1.07 .0,321
43: 00: 26.1 -11.7 39 13:.9 50.2 1.06 0.324
44 :0.00 25,4 12.4 38 133 51;0 1.04 0.321
45 0.00 .5.3 12,1 39 3.3 51,0 1.11 0.323
46: .00 25A 11.9• : 38 13.3 50.6 1 07 0,324
47: 0,00 26.2 11A4 39 38 - 56 1.07 0.328........................ • .......... . ...5 ..................... .: • - - -' -- -- q : . ................. ..............................................

Average 25.4. 12.4 :38 13.7 49.6 1.04 0.2
Total number of blowis nalyzed: .46.

ETR EMX:
:(o). • kin.
87 0.305

90 0.316

89 0.311.
89 0,310
90 0.315
68 ;0.310
88 0.307

87 0.304
87 0.303
ý89 0.3.12
87 :03.05

88 0.0310
.86 0.o307
86 0.301
87 0.305
:87 .306

186 0.302
:,89 .0.3• 11
87 0:305
88 0 .308
87 0.306

-90 0.317
87 0.305
87 0.303
89 0.311

89 0.311
89 ;0.310
85 0.299
90 0.3.13
87 0.303
8:7 :o305
88 0:.309
89 0.12

.89 0.31.1

85e: 0.300•88 0. • 310
88 0.308
86 .0.302
90: o0316
88 0.308

-89 0.3.13
--.-89- 0-.313

Time Summiary
Drive6 54 ,secondls 2:04.58 ,PM -2:05:52.!P• ý611312008): SN 2 - 47

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

327/763 DCN: FLR-317
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.................................(65..... ....

0
0z
-n

r 78-~~
0:0 100.5 1.5 2.0

410

4:



RS-5130404

MACTECG Engini~eriri
Case t Mehod Resuft

STP C0t. SITE SaBr
OP:JNHI .

'AR: 1.49 inA2:
LE:: 39.00ft

WS1,07.9 /
CSX: Max:Mesure
sx. Ten~sion Str~s

FFMX: Maximum For
VMX: maximum WIl
BPM: Blowis, er Min

ft:2 0.00o
3 0,00
4 0.00
:5 0.00
• 6 0. 00
7 0.00

6 0.00
9 0.00:10 0.00

:11 0.00
12 0.00S13 .0.00d
14 6.00.
15 0.,00

1:6 0.o0
17 0.00:
18 0.00
19 0.00

: 20 0.00

21 0.00
22 0,00:
23 0.0•0
24 0. 00
25 0.00o

265; 0.00:
27 :0.00
28: 0A0
29. 0.0030 0.000
3:1 0O.00-

33 0.00
34.1 0.00

36 0.00:
37. 0.00,
38:. 0.00
39 0.0040: :0.00
41 0.00
42 0,00.
43 ý0.00
44 0.00
45 0,00:
48 . 0.00.
4,7 0.00
48. 0.00
49 0.00,
50 !0.00•
51 0.00
52 0.00
53 0.0.
54 0.00
52.5 0.00
56: 0,00.

ý57 :0.00
58 0.00
59 0.00

61 0.00
.62 C00
63 0.0-0-

Average

g arnd. Consultinqjg Inc.

ing U34-4.33.1' -34.6' Sample

d C hi r:S rS. .................. ....

d Comprir. Stre ISs.G.
s maximum
re.
ocity
lute

....... .. .. .. .. ....... '. ... .. • P a g e 1l of 2
POIPLOT Ver. 2008:1 - Printed; 22-Jun-2008.

Hammer ID: 447 (JEDI-CME 75),
Test date: I 38Jun-200.

SO: 0,402 k/ft13
ýEM: 30.000 ksi
JC:. :0:70

FVP: Force.I locity proportionaliy:
EF2: Energy of AF2
ETR: Energy Tran:fer Ratio

EMX: Max Transferred Energy

.. ... ....... .... ... ..•• • : - - s :.-..... ..... .... ... × .......................... :t,.7 ....... .... .-1 :.. .....- -.--- '-"--# £ = -CSX TSX FMX. :VMX: 8PM FVP: EF2
ksi ksi ki : f/: k-ft
A22,4 17.1 33 1 3. 19 0. ,95 0301

24ý.6 16.3 .37 39 48.3 1.04. 0.326
23.2 17.5 35 14,6: 51.7 0:89 0.313
21 9 17.1 33 1i4.6 52 0.84: 0.303
24.8 16.5. 37 14.2 520 1.00 0Q.322
24.2 .7.: 36 :140 52.2 0.97: 0.324

22.4 15.1 33: 14.9 52.2 :081 0,312
23.7 :15.4. 35. 14 .4 :5115. 0.92 0.315
22.8 :15.7 34. 14.9. :5622.2 0.86 :0.312
22.9 14.9 34: 14..7 ý52.0: '0.88 0:315
22.1 13.,9 33: 15.6 :22. 08 .0.302
22-8. '14.1 34: 15.0 51.8 0.85:, 0316
21.6 12 . 32: 15.5: 52.41 0.7 0•.30
24.2: :14,9: 36 139 1.8 0.98: :030.
22.1 13.1 33. 15a6 52-. 0.7 0.301
;24.6 14,0. 37: 13.4 51:.9 1.02! 0.0336
22.6 1311 34 15.3 52.2 0.82 0.310
22.6. 12)7.7 34 14.7 52.0 0861 0.314
22.6 12.8 34: 149 51,9 0.85 0.318
23.3 13.2 35 14A4 52.1 :090. 0.0311
23.4 :13.3 35 14.8 651. 0.89 0.322
23.2 130.0 35: 14,6 52.3 0.9 0.319
2316 13.3 35: 14.6 .52.1, 0.91 0.322
23,6 13.3 35 .14.2 5.9 .0.93 60.321
22.5 12.6: 33 151 512.9 0.84 0.312
22. '2 11 33, :15.i 52.•0 0.82 0.308
21.9. I 115 33 :16.0 52-. .0174 0.2198
22.6 119 34 15:6, 51.6 0.79 0309
22.8 12.1 34. 15.7 5.,9 0.78: 0306

:21,5 .11.:6 32 157.7 51.8 -0ý75: 0:29q7
22&3 11.4 33 15J. 51.8 .177 0.304
22.2 11.0 33 157 52.0 :0.75: 0.297
21.2 11 4 32 15.6 5.49 0,74 01.292
21.9, 12 33 6.0 1.8. 074 P0.296
21.7 .6 32 15.2 51,8 .0.80 0.302
2 .:4 111.4 32 154 5618 0.78 :0293: 22A. 10.7 . 33 15.6 52.1 0.77 .0299
22,3. 10.6 33 15.9 :51.9. 0.73 :i0.278
21.9, 10.7 :33 1 5.2 51.8 0.78 01297
:22.4 10.6 33 15.8, :.519 .0,74: :0.299
2 1.5 11.53 32: 15.. 51.7 0,75 0.281
22,7: 10,3 34 15.3 51.9 0.79 .0.291•
21.7: 1.5 32 15.4 51.7 0.7'4' 0.286
22.3 11.6 33 15 1 52.3 0.82 0.301
22.6. 9.9 3 .158 51;6 0;7Z :0.312

231 12 4 152 517 0.82 0.308
23.8: 106 35 14.7 52.0 0 9•1 0.319
23.01 10 :34 1510 51.7 0.85 . 0.315
22.9 102 :34. 155 52.1 0.79 0.305
:22.5 10. 33 15.8" 51.7 0.78 :0296
23.2: 9.3 35 16.0 52.2 0.:76 :0.313
22.8 9.8 365 16,2 51. 7 0.76 0.309
23.7 9.8 35 16.1 51.9 078 0.304
23.1 9,5: 34 15.6 51;9 .0,80 0.309
.22.8: 10.7 3A 1654 51.8 0.,83ý 0.307
2215. 108 34 4 153 51.8 083 :0.302
22.2 10.4 33 15.5 519 0.77 :0.307
22.:8 114 :34 15.2 52.0 0.83 0.313
228 9.6 :34 15.9 51;9 , 0.80 0.308
22.2 t1.2 33. 14.9 6517 0.82 .0,302.
221. 9.6 33 15.4 52.1 0.7; 0.297

3.2 9...... 35 ... 0 ...6 ..... 51..8 . ........0.7 . .297 ..
227 1:2.3 34 1512 51.1 0.83 0.307

Total' numbe;, of. blows i:.analyzed: 62

ETR EMX
.(GMo k-f!

584 0.295.

88 0.3107:87 0.306:

:90 0.315
:go 0.314
90 :0.314
89 0,313:

890 0.313.
91 0.319

69 0.313

89 0'.314
90 :0.313

981 0.319

89 0.310

91, 0.319,

89 :0.313

892 0.311

.91 0.318
:88 :0.307•

90' 0.316

91 0317

92 0.321

• 92 0.i3211

91 0.318
:89 0.312
891 037
91 0,318
87 0;304
91 0.318
.89 0.312
:86 0,301

90 0.3 14

!88 .307
87 0.305
::90 0.316
87 :0.308
:88 0.306

.90 .0.315

84 • 0.29687 0.303

:88 0.310

891 0.319

.90. 0.316
91 0.316

89 0.311
,92 0.322

:90 0.3.15
91 0.31,6
92, 0.3224
• 89 0,•311

89 0.3130
90: :0.314
9:1 0.319

.89ý 0.311
,Be. 0.309.... .................. .......... 3 13. ..89 0•313

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

329/763 DCN: FLR-317



.MACTEC Engineering.and ConSuling. Ingc
:Case Method R-esulfts•

STP COL SITE- Boring U13,4: 33.1'- 34Q 6.:Sample
..: JN......

RS-5130404

Pagep:2 (f 2
PDPLOT Ver:.2008.1 Printed: 22-Jun-2008

Hammer1:.i 447 (JEDIGCE 75).
Test d.ate:, 13•J•n2008

Timne Sumnmary
ninute 10 seconds: 2:32:34 PM:- 2-33:44 PM (6/11312008} SN. 263:

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

330/763 DCN: FLR-317
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.............
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MACTEC En•gineering and Consulting, Inc;
Case Method Results

STP COL SITE - Borng U342 38.1'-•39.6' Sample
OP: JNH
AR: 1.;49 jrA2

LE:: 44.O0:ft
WS: 16:807,9 fUs _______ _____

CSX:. Max Measured Compr. Stress
TSXl Tension Stress Maximum

RS-5130404
Page 1 of I

POIPLOT Ver. 2008.1 - Pdnted::22-Jun-2008

Hammer ID:b 447 (JEDI-CME 75)
Test date: 1 3-Jun-2008:. . ........... ........... ............ . :. : ........:: .... ::.. :...... : . ::: .. . . : :. . . : .. . ::

-SP 0.492.k/ft3
.EM:30,000 kil
.JC: 0,70.

FVRf Force/Velc0ity proportionalfty

EF2: Energy of F62
ETR: Energy Transfer Ratio
EMX: Max Transferred:EEnergy:

FMX:. Maximum Force
VMX: Maximum jVelo~dty

8PM_ ows perMiniuteB=PN :•-•;• • -t- .. ..t. .......... ...
BL# depth CSX

ft ksl
2 0100 24.1
3 0100 23.7
4 0100 24.7
5 0W00 26.2.
6 0.00 24.7
7 0.00 24M.
8 0.00 24.19 0,00 24.1

10 0.00 23.4
11 0.00 24.2
12 0.00 23.7
13 0.00 23,0
14 0.00 24.1
15 0.00 23.9
16 .0;00 22.8
17 0"00 22,9
18 0.00 23,8.

19 0.00 236:
20 0.00 23.6.
21 0.00 23.3
22. 000 23.6
23 0;00 23.8
24 0.00 23;5:.
25 0.00 23.6
26; 0.00 24.4
27 0.00 24.2
28 0,00: 23,4
29 0:.00: 24.2

30 0.00 24.5:
31 0.00 -23.9
32 0100: 23.6
33 0.00 23.9
34 0.00 24.1
35 000. 23.9
36 0.00. 23;8
37 0.00 24.3
38 0.00: 24.6
39. 0.00 24.0
40 0.0,0 234
41 0.00 23.2

:0.00 ý23:4..... A v r3..................9 ... .. ..Average ,2319

TSX FMX VMX. 8PM. FVP EF2
ksi Wips flsý k-ft

111 36 1371 19 0.98 0.308
11.6 35 14.0 51.4 0.95 0.308
10.7 37 1412 55.2: 0.98 0,322
8.9 39 14.3 54.6 0.97 0.336
7.8 37 14.4 55.2 0.95 :0.319
7.5 37 14.7 54.8 0190 0.325
7.2 36 14.9 55.1 . 0.91 0.317
7.3 36 14.i6 54.15 I 0.93 0.316
7.9 35 14.8 54;6 0.87 &306
7.8 36 15.;1 54.7 -0.66 0.315
7,1 35 15.1 t -54.9 0.88 0.308
7.2 34 14:9 54.7 0.87 0.302
7.2 36: 15.1 54.3 0.90 0.312

7 1 36 .14.4 55.5 0.93 0.314
7.4 34 15.3 54.3 0.84 0.303
7.1 534 15,2 55.1 0.84 0-306
69 36 15.6 54.5 0.79 0.302
628 35: 15.5. 54,7 0.85 0.0305

6.6 35 15.2 55.3 0.87 0.303
6.9 35 15.3 54.8 0.78 0.293
6.7 35 14:9 54-5 079 0.297
6.9 35 16,0 54.9 0.82 0.307
6A4 35 15 6 55.2 0.85 02103
64 !35 16.1 54.5 0.80 .m3036.4 36 15.7 54.8 0.82 0.308

7.0 36 15.7 55.5 0.86 0.312
6.2 35 15.4 54.3 0,8.5 0.303
6.7 36 15.7 %54.6 0.84 0.313
7,1 36 16.1 55.2 0.90 0A317
6.4 36 16:.1 54.7 :0.81 0.310
6.1 35 15.4 54.9 0.86 0.307
56.3 36 15.6 54.8 0.82 0,307
6.3 36 15.4 54.7 0.81 0.310
6,5 36 152 55.1: 0.81 0.310
5A8 . 35 16.1 54.5 0.79 0.303
6.5 36 ý14.3 54.7 0.95 0.319
5.9 37 15.4 5427 0.86 0.318
5.9 36 15;7 54.5 0.80 0.303
6.2 35 15,6 54K5 0,84 0,311
6.0 35 1ý5.8 55.0 0.82 0.303

.............. ...... 8 ............... 2 ................ 0. ......... ........... 8 6 0... .35,3 061,
7.1 36 15.2 53A4 0.86 0.310

Total:: numýber•o f blows analyzed: 41a

:ETR .EMX

96 0,.309
90 0.317
94 0.328
91 0"31893 0.3235
908 0316
92 0.:322
89 0.311

91 ý. 3 17
91. C.31888 0.307

921 0.317

39 0.311
91 0.312
89 •0.311
91 0.317

8 9 0.311

92 0.305

-92 o,.22)
890 0312

871 0..3037

91 U319.
89 0o.3210

91 0.317
:93 0.32157
89. 0.312-92: 0.323.

92:. 0.:322
90 0.315.

__i90 0.314•91 031

90: 0.315:

:Tim .e Sum mary
Drive 44.second~s 2:46:12 2:4:563PM (6/1312008) SN2 42

TOSHIB CORPRA~iONDON:2LR-31TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

DCN: FLR-317
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MACTEC Enghern I n bi nultnl Inc - Ca Method Results
Test dale: 14-Jun02080

~r.

.STP COL SI:E -BOictg t3-4:98 99 6'Sample

.... .... .. . ... .W
Bn.,'ws ner: Min~uto. Emnergy I inf ir Ratio

5030 40
........ ..... ..... :........ .. .. ... . .

OLO• 165: 3310
....... ... ......

6 ...... .........

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

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

1.2-4• r rr mrm ý . .ý.ro .

0')
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u

b

i

.. ... ........... ...................... .. - ------------------
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RS-5130404

MACQTýECEgineerinighand Consulting, In.
Cas~e Method: Resut*::

P D.............. ... ......... . ... P ag e 1 of I,.. 8POIPLOT Var•.2008.1 - Pr'inted: .22..Jun-2.008

ýSTP COL SITE - Borng U3-4; 98;1.'- 99.6' Sample Ham
. . . .JN H . .. .. .

:LE:. :04.00 ft
WNS: 16.807 9: fs.....-........IW !..... 7 9 =# . . . ... .. .. .. .. .. .... .. . ... . .... ..... .... .. ....... ..... ......... .. ... ........ .... ....... ....... . ... ... .. .. . .....
:CSX: :Max :Measure~d Campt. :Stress. E'JF\i Fan

TSX: Tens Stess Maximrum. EF2: Eine
FMX: Maximum Forc ETR: Ene
VMX: Mximum Velocity :EMX:- Ma)

BL# depth "CSXA TSX FMX. VMX:1 GPM EP, EF2
ft ksý ks kiks: .,ýSp . k.f.t

2 0.00 25,1 :8.6: 37 14.2: 1.9 099 03.14
3 0.00 25.3 8238, 14.0 .50.6 1.01 .0.3.14
4 0:.00 25.4 7.8 38 14.2. 51:.4 1.01t ý0,3.14
:5 0.00 24.9 9q5 37: 14.1 51. 0.99 0.311
.6 00. 2513 9.3. 38 14.3. 59 0.99 0.311
7 :0.00 25.0 9.1 371 14.1. 52.0 0,909 0,310
8 0.00 25::9 8.9i 39: 145. .51.5 0,94 02318
9 b0.0 25.0 8.6 37: :14.2ý .5;51 0,98 Q0320

10 0.00 26.o0 9.1 39 .14_5 51.3: 1.01f 0.16
1,1 0.00 26.3 8.8. 39: 14.4 .51.4 1.02 :0.322
.12 0.00 25.3: .88. 38 14,.7 . 0.97 0.314
13 0100 24.5 7.,7 36 142: 51:.7: 0.97 :0.313
14 0.00 2514 :8.5 38: 14,7 51:.8 0.97 :0.310
1.5 0.00 25.7 7.:1 38 14,5 :52.0 0.93 0.310
:16 P000 25.4 6.5 38 '14.4: 51.5 0,96 0.309
•1j7 0.00 25.ý 6.6 38M 14.9 51. 0.96 0.306
18 0.00 24.7 6IT 37 141. 51.5 0.98 a 0.303
19 0.00 25.1 61.2, :37. :1.4.4 51.6 :0.98 0.305
20 0.00 24.5,. 6.7 36 '14.1 51:. ::0,97 0.306
:21 01000: 25.4 6.5 38 14.2 51.6 100 M 0.303
22 0.00 25.0• 65 37. .14;2 51,0 0.99 0.302
23 0.00 25.6 6.2 38 .4 50.8 0.94 0.310
24 0.00 26.1 6.4 39: '14:2 51;5 1.03 0,315
25 0.00: 25. 6.2 38: 14.5. 51.3 09 0.308
26 0.00. 242: 5.7 36 1.6 :51.5 1.00 004

27 ao00 24.55.9.37., 13.7 51.2, 0.99 030.... --- --- 2. .. 5 9 ... ... .. ... ... ... ... .. .. ,t 3 7 ... ........ ......... .. . .1 2 ... ...... 0 • 9 .. .. 0 3 8

Average 25.-3 7.5 35 . 3. 3 49.60 0.98 0.,311
Total number of blows analyzed: 26

0r IDl: 447 .(JEDI-CME 75)
Test date: 144Jhu-2008

S:PR 0.492 Mk'f3
EM: 3...0000 W.
JO: p 0.70

e,'Velocty proportionalt•y
rgy of17•2.a
ray Transf Ratio

,Tr.nsfred: Energy

ETR

91.
92
94

92
92.95

93
:94
95

.93
93

893

92
03
.92
69

.89
90
89
.90

91
92

EMX
k-fl

:0:322

0:329
0.318
01323
,0.320

0. 330
:0.333

:0325
.0.326

0.324
0.324

0;.312

0.316
0.312

'0.314
0.326
0.326
0.320

0.321.
0.322

Time Summary
Drive 29..sconds 12:06:03 PM - 12:06:32 PM (0/14fl008) SN 2 - 27

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

334/763 DCN: FLR-317



4PDIPLOT Ver. 2008.1 Printed- 22-Jun-2008

~ z ,Amx fviha~tred cwrn
0 10 2

MACTEC. Engineein. .a.d Consulfing, lIncý. Case Method ResuIts:

STP :COL SITE - oigU-;131-14'Sample.
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30. 40 00 165

BlouS mer, Minute:

:33,G 4956 660 0

6: .......... ............ .................. -----------------

:12422:
6

W4
w.

0,
0)
co)
N 18

m

h

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

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

ii

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

;25

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

5.........;..... -... :...::; -.. .

EnomyvT rarste @,o

50 7.'5.
1i00i

:e
244.......... ." ................... .................. .'"'" ..................

i• •:30: ? :• i ...... .. • ..... ... • ' : ...... . ---
30 -

0. ............
Oý: 5 .10 -1

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

z
"13
r-"

:i i-

0;5 10i~ 15 21020 0.o
....0........ ... ....•i-..-

:0.087 0•175 0.262 :0.350
[5
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MACTEC' Engineerin and :Conulring, Inc.
Case. Met.hod..Resu'Its'

STP CDOLSITE - Boring-U34: 103 1 - 104.6,.Sample
OP:"JNH ..
:. .: ....... ... ,.... : .... ... :.:....................... ... ,.............. ... ...... ................ . ..... ..... .......

AR:W 1A9rinA2
LL. 109.0.0 ff
WS` 16,807.9 U/s _____..: 1 ;8 7 9 / .. . . ........... ..• . .... . . .. . . .

CSX" Max Measured Compr, Stress
TSX: Tension StresS:tv4irun "
FM:wx MaxImumn Force.
VMX.: Maximum .Velocity8PM : Blows• per.( Minute& .... ......................... ..

page 1 of 1
PDIPLOT Ver, 2008.1 . Printed: 22-Jun-2008

Harnmer ID:447 (JED.-CME:75)
Test date:li14,-Junh200

SPI: 0,492 kft3.
EM: 30,000 ksl-

.......... :. 0.70
FVP: Fdre!Ve/lbcity IrtopTrtiornailit
EF2: Energy of F612
ETIR' Energy • Tra nsfer Ratio
EMX: MaxTransfer red Enety

..... ...... -
BL# -depth

ft

2 0.00
3 0.00
4 0.00
5 0.00
6 0.00
7 0.00
8 0.00

10 0.00
.1 0M00
12 0.00
13 0.00
14 0.00

15 000
16 0.00
17 0.00
18 0.00
19 0.00

2Q0 0.00
Average

•CSx
ksi

24.7
25.0
23.8
24.2
25.3

25:5
24.1
24:1
24.1
24.:2
23.9
24.2.
24.2
2401
23,6
23.9
24.8
24.3
24.4
24.3

TSX FMX.
0ksi kps
9.9 37

1.12 37
120 35
11.8 36
10,9 38
11.5 38
10,3 36
1118 36
11,5 36

9.8 3610.8 
36

10.5 36
9.1 36
9.5 368
9.6 35

10.1 36
10.1 37

91.o 36
10.5 36
10,5 36

VMX
f/s

14,7
14.6
14,7:

14,9:
15.1
152
14.7
15.5
15.0

15,.

14.8
15.0
14.6
14.2
14;3
14.8
140
14 7
14.8

BPM:

50.2
51.8
51$.3

:51.:6

:50,7

51 A

.52.1

:51.(2.
5:1.3
5:1.1.i

0.88.0.961

0.92
0.90
.0.94.
.0.92
0.87T
0.90

0.89
0;87
0.90
.0 .0.
0.93

0.94
0.97

. :.:..... .... ...
SF2:

k-ft
0130R
0.310
0,304
0.308
0 315

9.299
.0.1304
0;301:

10,302
0,298
0.3031
0.298

0,294
0,290
0.295

::0.302
o0.329

:0.303

ETR EMX

92 0321
.92 Q.32"11
:91 0320

92 0.323
93 0.327

.94 0.32
89 031
93 0.326
91 0.318
92 0.322

:91 0.31=8

89 :0.310.
89 0o.310o
87 0.303
898 0,30.9
90 0.316

.9. ..0 . .751.0 • 0;90
:487. 0.91

Totai number.of. blows nalyzed: .19.

Time Summary:
Drive; 21T seconds 12:35:12 PM 1:2:35:33 PM (6/14/2008) BN2- 20

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

336/763 DCN: FLR-317
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WA,t -mC " i:"' . .......... .

engineering and: constructing a: befter tomorrow

July 14,k2008

Memorandum:to File
Frorm: Steve.Kis&At.
Reviewed By: Kathryn White CA W" ! 7145

SUn eeL: Report of SpT Energy - Lewis Drilling Mobfle:B1-611
Hammer Serial No. 007• utomatic Hammer
WORK INSTRUCTION No.. 18.(FLR-085)
1_'STP COL Project
SMrtagorda County. Texas
MACTEC Project ::No. 6234M-084660

Jonathan HoFneycutt,:of.M.ACT.CEnginEering and Conrsiulting. bit. (MACTEC), pefformed energy
measurements: on the drill rig at the.: subjiect site per the rtefrenced Work Instrctiobns. ThIls

ramemnrndwn summarizes the field testing activities and: presents the results ofte energy
measurements.

SPT Energy. Field Measurements

SPT energy measurements w.ere made on.June 14 and 1i52008,.during drilling ofBoring D4-3 at
the referenced site. .The testing was performed: by Jonathan Iloneycutit:from approximately 6:36
PM to:.6:37.. PMI on June 1:4 under sunny and cloudy skies and :a.Atemperature-of90 in..degrees
Fahrenheait, ind from 9:34 AM to.10:23 AM on June 15:.under sunny skies and a temperature of
85 degrees : Fa renheitt The boring was drilled With personnel. mid equipment ftom L-ewis
Irilling, The drill~ng equipmtentconsisted of a Mobile 3-61 model truck-mounted drill rig with.
an SPT automatic hammer. Thzediline tools consisted of NWJ-sized d ri,,ii.g r& and a :2-foot
long splittube.sampler. Mud:rotary drillingj eclmiques were.used to advance the borings below
the depth, at: which groundwater was enountered at. the ti:me of energy testing. The drillI ig
operator during:Menrgy testing was Mr.; :J)aiel Gonzalez, Energy measurements: were. -recorded
during samp!ingat .the depth intervals shown -in Table I.

The energyl neasurements wire pdbformed_ -with a Pile: Dri'ving Analyzer (PtA.), model :PX
(Serial No. 3622L), and calibrated accelerometers (Serial Nos. .K990 ad K983).and strain gages
(Serial Nos. NW #146/1 and::NW#146/2). A steel :drill rod, 2 .feet long and instruamented with
dedicatedistrain gages, was ;nserted: at the top of th'e drill rod: stfing: imed iately below the SPT

hammer, The inserted rod.was .also instrumented With two piezoresistive accelerometers that
were bolted to the: outside of the .:rod, ;Th instrumented.rod insert had a cross-sectional area of
approximately 149 1square inches. and anIM Outside dianieter of approximatelty 2.625::inches at: the
gage location. The:drill rods:..includd. in the. drillrod st-ing were h6ollow rds in 5 to ..0! )it 16hz:
sections, .with: an outside and inside diameter of approximatey 2.625 ande l25. inches,
respectively.ý The: recommended 6operation rate of the hammer is not- known. :Due to the closed
hamnmer.:.system, the:hammer lubrication condition and anvil dinmensions could not beobs•erved.

Calibration Records

The calibrat'iong records. for alI the above .:are:tfiled :in.DCN..FLR,-079..

13 Pages Totali
MACTEC En ineig d Consuting Inc.TOS 2.ACpI.. & O 1.0 - e NC3 2 zr.-..r6// 0.'.. F x •735:357 863o8 DeN: FL -tobteccm

NuclearEnrgy Systms Sermices Division' "



RS-5130404

•SP T E ner :Masrements -1C OL.Proi eci ,li:v 14, 2008.
MACFC Poj C bb 62308~66OPage 2

Calculations for: EFV

The, work was done :jl: general .accordance with ASTM )D 4633`05. The strain and acceleration
signals were converted to force and velocity by: the PDA, and the data was- initerretedl by the
PDA. acording to the Case Method equation. The maximmu energy transmitted to the drill rod

string (as measured at tbe location of the strain gages and acceler-ineters) Was calculated by the
pDAX using the EFV method equation, as sghown below,:

EFV= J F(t)*.! v(f) *!idt
Whe re:! E :Transferredenergy(EFV: equ ation), or•Energy0ofNFV

E~t) =: Caie lcuate d =:force at tim rn:t

V(t) Calcuilated velocity at timet

The. ENV method of energy calculation isrecommended in- ASTM Standard D4633-05. TheL EFV
equation, integrated over the complete Wave event, measuires the::total enery ;.contentoltoie event
using both force and. velocity measurements. •e NFVv values assoeiat d Witla ceh:blow analyzed
are:tabulatedin the at:tached.::PDIPLOT tabes: and are also shown•rap hical1v in. the,.PD]PLOT

charts,

Calculations: for -:ETR

The ratio ofdi•en measwed transferred energy EFN') toI the th etical poentfialeinergy of the .ST

SYSt~i• (14(Y0:h ,ight iwidth.. de specified 30 inch fall) is the IeT Tthe::ETRyid i 0: t ah T

t'he .thieofetical valu:e).are shown: ini Table 1.

Comparison of EkRlto: Typkal Energy Transfer Ratio Rainge

Based ona vresearch report published by the :Florida Depbartment: of Transportation (FDOT):
(Report WPI No.-0510859. 1999),te average ETR. measured for aui:mnatic hbaftinhes..i~s' 79.6%,;:
iTh1e :standarida~devi~ation: was 71.9%; therefore, the: range :of ETRs.within one siandard de vintiun of

tlhe avI.erage. was repofted to be `771.7% to 87.5%.: This ra ue" of"ETRswas also.:consisizenvwith:
other research thatwwas cited in die FDOT re search paper: however, maxinmum and nminimum
FlTR valucs of up to: 98% and .56%.: respectively,:were reported in the literatr•ei '!7he ETR values
show-iin in Table : are generally, with11iin: tie range of typical, values for: automatic.hanmmers as.
reported in the literature..

Discussiofn

Based: on the! fieldý testing -results, observations fromnl the 'SPT thefnv hi¼asurements:: are:

.summarized belowý

0. The:data ýobianied by sthe PDA. areconpsistent betweh iihddiv:idual htamimer blow s
and between .e Stisqjlple: deptbs: tested, :In general.. the first and ,last one:.(and
somctmix s two)hammr blow records recdrded by Pthe DA produced poor cqu 1ity
data: (which is relat ,ely common) and, as such, the record(s) was(were) not u.eA din
the- data reduction.

TOSHIBA CORPORATION 338/763 DCN: FLR-317
Nuclear Energy Systems & Services Division
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SPT Fnercg;P lAcsm'enw .STP COL Projiet:
4CfEC Project Nx :6234-0F-4660

Juy&'.14, 2008
Pqgc 3

The average. energy transfenred firomu the hammer to the *drilI rods Ibr each
individual depth interval using the EFV jmethod ranged from 321. .fboqtpounds to
'335 fo6i,-pimnds, These: average eenergy transfers correspond to energy transfer
ratios (ETR.) of 92%• to 96% of the theoretical energy (350 foot-pounds) of the SPT
ýhammer,

* The averageat each depth interval was calca ft ach

analyzed.blow of the depth iuiterwals divideodby tihe. tota:number of hammer blowsanalyzed. The overall average energyr tansfer of the SPT, system (for all tie depth:
intervals.tested) was 327.2: foot-pounds, with amn average ETR of 93.5%,

Attachm~ents: Page 4 :Table 1- SumNary of SPT Energy Measurements.- I Page
Page 5 IWork Instruction. DCN MER-085 - ITPage1
Pages 6 -: 7 Record of SPT Eniergy Measurement 2 Pqages
Pages 8 - 13 PDIPLOT Output -6 Pages

TOSHIBA CORPORATION 339/763
Nuclear Energy Systems & Services Division

DCN: FLR-317
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TABLE I.

SUM MARl :OF: SPT •:ENERGY MEASUREMENTS (ASTIV D4633-95)

Souths Texas Project(STP) COLSite - (1-18 tits3 :.and 4-
WadsEworth1 3exas:

.M.ACTEC Project No,. 6234-08-4660

'-I

S
C

.• ..;, ....i. .N. . . •. • .. ... ..- • .... ,,-- -----

UU,

4- 007 '20:; 31-9ý
S9- -

9.. 9%1-3 :257

(M obile B- v Lewis Drilling, Gonzalez 1)4-A tI ... ..... NW j 98.5 1 " -000 ....... 72-`7 -..1 1 323 9 2 _300•[• . . ... 6 " " - .. 22 ... ' • .... "::•

g .... a , f or:: R i 3 2 7 .2 9 3 .5 %

"Measured 'Eddgyis bn ergy~based wonthe .LEF n:ethod , as outlined in ASTM• 1 633-.05, fr:eacli blow recordid by- thi. .PtAhI soi. ccaes, th , initial and final

onceto two.blows produced poor quality damta,.andwere.:not used to calcllateih .Average.•Measured tEncrgy.

1EV F EMX *.1,00 Ibs/"kip,: where EM X. equals th amaximun I"ansferred energy meastreW by tie PDA (sew atta!e.s &PDA d10at

Eergy Tramsfer Ratio, isth•Measured Energy di\4dd by the(tifretial SP'I energy of 35G0 foot-pounds (140:pound. hammners-friling :25 et):

The ayerageIETR ½1 ues may:dilmr slightly adinsigniiieanty from thoseinthe PDIPLOTtables due to rounduff.

.. .. ~ ~ ~ ~ ~ ~~~~~. ......... :.....: _.: .. ...

P.D repared By. :t- " Date:. Q . Checked Date: 7IISo"1i-i17 . ..... :...:...2.•!:::"••g •''. • . i .. :. .. : ::.:'=:7-..... .. . ...... !: : ..... :....:"• f .i :.Z.: 'J . .'-n:<7-v:i: • •'V.•: 
.. .............. .. . . ... ..

...4

I
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a
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Work Intruct ion NoA 187

S17 Units3400.L Project
MACEEC Egineering and Consulting, Inc..

:MACErEC ýProject 623 ý4-ý8 -4660:

RS-5130404

{JLsued To: :Ste-ve Ki ser,: Jon HnvutRev. No. 0

Issued By: Robert B. Sm~ith Dte June 5- 2008

Valid From:v June 5. 2008 To: J~p,2009

.-Task Description: PerforM SPT Energy Measurements. of drill rigs . .

Applicable Tec.hnical Procedures or Plans, or other reference:

Work. Plan (current revislin), ASTM D46"633-05.

Specific Instrction'sý (note atmchments wherenecessary): Peforin energy measurements for each :drill

rig on-site collecting split-spoon samples in accordanc. with ASTM D-4633-05. Consultfwith ýSite:

Coordinat. r as tosch:dxule: for rigs:thatmay be planmed for use that are not yet ,pesent. Hammer. wci•g•

have been checked by site penrsnnel,. and r"crds 0w.ilbe available onste. All rigs are:using automatic

hammer systems. Be sure to check each drillrig using allhammer/rod combinatin that it ill be using..

-Depths for measureme~nts shouil~dbe .coordinated wi~th the Site.Coordinator, but should begin at a nminmum:
depthof 10 feet. Collect at-least. three energy measurements per:drill rig.,

:.Submit copies.:of calibration records for equfipment to i ualiyi Assurance.fdr review prior to beginningý

wbwork .:onsite.

Special Instructions: (no.t. attaacdmets where necesy): Cofirr with,i Site.: Supervisor at approval of

equipm ent oalibr•ation. records, has been received prior to beginnihg field t6sting. If Iiiexkecdted conditions
are encountered that affect:measurements, notify Shaun Lehman and Rob Smith aimmetdiaty.

Report:Format:. Standard:repoprtinacc6brance with, ASTM1D:4)633-05 requirements.

Sntecific.Qual•Assurance Procedures Applicable QAP:20;I.;QAP 254i;::QAP for Reporting.

Nuclear-Rel~ate:d Defects or N onconpliances, per Federal Reglation IOCFR21. andSection 206 of the

Energy Reorgai -zation :Actof 19,74..: Current.revisions•,apply..

Hold POints or Witness Points: None

Records: All records generated shall be considered QA Records.'

Reviewed anappoe b ~ 2b sg.Is required ýfor issuance)

ProjectManager: 7i,/~r~ ae 44
..V ... . .... 69~ ..Date:.

Site Manager/coordinator:

Pages;

Date:

DON:: FLR-085

Attachments:'

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

341 Ft3 DCN: FLR-317
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NMACTEC
2801 YORKMIONT ROAD. SUITE 100. 0 .C HARLOTT ENC 28208a

Telephone: (7043).357-8600! Facslmle:. (704) 357v-8638

RECORD.OF SPT.ENERGY. MEASUREMENT
.ENERAL INFORMATION DR•LL RIG DATA........... -

P .ROSCT: S-out-h Texasm Proje-ct COL z54e jMAKE 7Z%, 6,/
LOCATION : t, tatgorda County, TEx.. .. .. ..... . MODEL: . - ..
PRO ...JE--C........ . . ... NO.: 62:'Y--'W i SERIAL NO:i ... ' .L. • • .... : : ' :. ...!• T~ .... : •;..;:Z • :•.2.,,•i! i .. .... .. . :: a__. rr• ,.:- • • . . . ....... .... ...
DATE: 00 / z wo- 2_HAMMER IYpE:

I W EA T K M R 
P O P E C 0 N 0 U 10I N . N lA

ORILUNG COMPANY: ,O FSEVS /

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

DSR:FlH NRILLED -----------

TIME DRI'VE : V IA)~ sr - ------- -------------

FUG OPERATOR: C,.44t

HAMMER OPERATOR NJA _____________

PDA PIAK SERIAL NO.: -3622L ____ ____________

INSTE. ROD AREA:

ACCEL , SSRAL NOS,^- Lc-7o......... __..... ___ : .. __ .... ..:_ .. __.• : .....

" AN S AI L O . "Ji4 -.. .. ' """:";": ": .. : :"Z• Z ::- :

SAMPLE

DEPTH

(Mall

SRI

NA/ALUE

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

E Pt4 -----------

_____ ____ . .. . . . ~ - --~1 ____ --~-~~-..............____

_ _ _ _ _ _ _ _ _ . . . . . . __- -----.. ~-....-..'.---.- -_ _ ------ _ _

REMARKS;:

'TOSHIBA CORPORAT1O4
;4uclear Energy Systems & Se

rvices ,Ivion- .. ýj
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MACT EC
2801 YRKONT ROAD.. SUITE 100 0. CHARLOTTE, NC 28208

Telephonew.704)357-•500! Faescimie: (704) 357m8638

RECORD.:OF ST ENERGY"W EASU REMENT
.G.ENERAL INORMATION DRLL R•IG3. DATA

PROJECT,: .s.u.ý, exas Pro~ e , L Site .&... j ..

LoCaTI now ~ C~I C' nily Ts MODEL: _______________
. . ..... ... . .... .. . .... * : . . . . . . . . . .. . .. . . . . . .. . . . . . : . . . • • . . , : , . .

DRILINGCOMPNY: LEONO. OF SHEAVES: jNIX

IBORING DATfA

B .R.N. N UM BED , ... ......... . .. .... ... .... ... . .. ! ......

RiG OPERATOR: .I~z..

PDA P'AK ECRAk NO-:: M221-I

IN'STR. ROD AREA -1452 ___________

StR1AINSERIAL NOSE. I4 /A

C . .. .. "9- W : : :T ' - = - : - = - ''• . . . .. :: :::: :: :::: :: :: :: .:F : . . . .. --- ,:.: rv •: - -

SAMPL
DEP,•.. NXIALUE

p
-F

_____ __________ I I ____ ____ ____

____ ______ I ___ I __ ___ ___ ___

7 I/{-.jI~3 7 J 1 ___ -t ___ ___

_________ ______________ ______ I ______ I ______ ______ + I ______

____ 

I ___ 
___ t -1

__ -T __

_____ _____ C __

_____ __ __ __ 1'_____ __* Li
K. _____ __ __ j .. __ I ~. __

r 1 1 ___ ___

............ ___________ _____ _______ ___ ___

_____________ I ______________ - ] ______A....-..-.-..............-........ ... ______

______________________________________________ ________________________________________________ _____________________ I ____________________ _____________________

____ ____ __ I __ __ __

_______________ _______________ I. _______ _______ _______

_______________ _________ 1. _______ _______ _______ _______ _______

________ _________ ____ I ____

_____________ ______________ I ______ ______ ______

[ ________________________________________ ___________________ ___________________ __________________ _________________ __________________

________________________________________ I:___________________ ___________________ __________________ _________________ __________________ __________________

__ 7.....1_1 K _

__ 1124257
_______ - ______ K~~I _____ I _____ _____ _____

_____________ _____________ P I P- 7
____ ____ 

_ __ __ I ___.7 __REMARKS.j ... ... 2N

ToSHIBA CORPORATI N
Nuclear Energy Systems ServiCe Division

DvIC

DCN: FLR-317343/763
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MACTEC En.qineefingbanwd Consulting, Inc. - Case Methlod Results,
Test date: 14-Jun-20081
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...... 777 - 0
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1 2 :: .... ...
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40: 00

STP ýCOL SITE - Boring 04-I3; 8q.5, - .90W Sampie
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Bl ows. por Minute,
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MACTEC Enqini"e• ng and Consultino.
Case Method Resul ts

. .. .. ... . .. .... . . ... . . . .. ... .... .
SYP CCL SITE - E ing D43;3 '88.5' -9

OP:. JN.I-...

AP: 1 49 Rn:2
LE: 96C 00 ftWS$1 rt6807 aifts:.
GSA: Max Measurad Contr, Stress

TSX: Tension Stress Maximum
.IX' Maximum Fýorce:

VMX: Maximum Velocity
8PM: Blows per linute
BL#' depth: cSX

ft: ksi
2 , 000 2568
3 6.00: 260
4 ý000 25s8

6 0.00 :26.3
7 0.00 26,0
9. 0100 25.81:0 :0.00 26.1•

12 6000 25.6

13 .0.00 :25.7
:14 20.0 2.54
15 o0. 25.0
16 .0.0.0 26.0
17 :0,00 25.5
1.8 0.00 26,0

.19 0.00 25;7
:20 0.00 24.5
21. 0.0 . 25 .7

22 0.00 26:1
23 0.00 4254
A2 0.00 25.8
25 0.00 26,2

.26 0.00 26.28

.28 0.00 25,6
:219 0.00. 26.:1

30 0.00 26.1
31 o:00 25.8P

:323: 0.00 : 2C,5.

343 0.00 26,0
34 ... 0 260... Aveirage" 25.91

Inc..

)0 .Sample

• ' .. ... ... ....Page. 1 ft.
.PDIPLOT.Ver. 2008A.1 .Printed: 22.Jun-2008:

Hammer ID; :007 (LEDI .MOBIL.B61).
Test date: 14-Jun- 2608............................ ............ .. ....... ] • L ! :;.......%

SF': 1.492 k/tT
EM: 30,000 kRd
...C: 0.70 ...

FVP. FumceVelVOCty propýtionIity

EF2: Energyofr FA2
ETIR: Enrgyqý Transfear Ratio
EMX:.. Max Transferred Energy

TSX FMX VMX 8PM FVP ." EF2. :ETR. EMX.,
ks, kips fls 7[ k-t " it.
9.2 38 14.0 1.9 0,93 037. 4- 0,330.
8.8 39 14.3 23.4 .0.92 01355:: 95. 0.333
9.1 38 14.0 23.5 0.85 0.355. 96 0.36
9.1 39 14.4 23:6 0.91 0.354 95 0.332
8.9 39 14.4 23.5 0.87 0.3.52 94 02331

21;0 39 14.7 23.6 0.92 0.362 97 023:
8.0 38 14.7 23.8 0.91 0,360 96 0.335
8.2 39 14.7 23.6: 0.89 0.362: 96 0337
8.2 38 14.;2 23.6 0.85 0.6361' 96 0.337
7.6 38 140 0 236: 1.02 0.355 95 0,332.
9.2 38 14.1 23.7 0,86 0.358 96 01336,

6.6 14.2 23 6 :0.96: 02'51: 94 -.328
8.0 38 14,0 23.7 1102 02,357 96 0.337
8.4 39: 14.2 23,7 084 0.362 97 0.340
8.9 38 14.7 23:7. 0.94 0:362 97 0.34'
8.5 39 14. : 23.7 0285 0.34 97 0.340
8.1 38 14,2 23.6 0.87 0.359 95 0n334
8.2 38; .14. 236. 0.84. .360. 95 0.332
7.2 38 14.6 .23.: 0.8? 0.334 96 0.335.
7.6 39 14.2 23.7: 089 .0.358 95 Q.333
7.7 38 13.3 2319 1.07 0.353 94 0.327:
7.8 38 14.2 :23.5: 0,95 0:364 96 0.335
7.6 39 14.3 239 0.88 0.361, 95 0.3327T5 39 14.6 .23.8 0.90 0.367.1 96 0.337
7T5 38 14.1 23.9 0.96 0.359 95 0.331
7.1 38 14.0 23.9 0.96 0.347 94 0. 328

7,3 39. 13.7 24.0 0.89 0.343 93 0:.325
74 39 14.1 24.0 1.04 0,367 98 0243
7.1 39 14.3 23.9 3 0.97 0366 96 0o336
6.5 39 147 24.0 0.87 0,365 97 0.341

6..8 39 142 23.9 .90 0.(359 G9 0.335
5.4: 39 14.5 .24.0, :0.85 . .369 98 041
8.3 39 :14.3 .23.1 0.91, :.0358 96 0.335

Total number of blows analyzed: 32.

Time Summary
Drive 1 niriute 21 seconds 6:36:24 PM:- 5:37:45,PM (611412008) BN2 ý-:34.

345/763TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

DCN: FLR-317
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MACTEC Eng•ieeringq nd Consulting, Inc- Page, ofI•l
Case Method Results PDIPLOT.Ver. 2008.1 - P[rinted.'2-2-Jun-2,008

STP:COL SITE :-:oring D4m::3 98.5 100 !..Sarmpie Hammer lD:00? (LEDI M0OBIL B-61)
OP; JNH Tet date: I 5-Jun-2009:

AR:: 149 inA2 .SP:. 0.492 kQitS
LE: 104.00 f•: EM: 30 000 ka.
W & 1,807 9 fs .... . ........... ................... _: .

TSX: Tension Stress Maximum EF2- :Ehergy of.'.F..2..
FMX: Maxirmum. Force ETR:.. Energy. Transfer. Ratio
VMX: ..Maximum !Velocity EMX.:. Max Transferred Enprgy:
BPM.: Blows per Minute . ........ ... . ..

BLi. depth CSX TSX FMX VMX. BPM FVP : EF2 ETR EMX
ft ksi ksW kips Ifs fl k-ft %) k-ft

2' 0.00 21.2 8.9 32 16.9 1.9 0.59 0.303ý . 93 0.327
3 000 M 23.6 11.0 35 13.7: 24.9 0.80 0.333 :89 0,31:3
4 0.00 :24•.2 10.5 36 :14.5 25.0 0:80 0336 92 0.322ý
S 0:.00 23.8 I113 36 14.6. 25.0 0174 0. "332 95 0.33 1

6 .0.00 24.7 10.3 37 14.4 25.0 0.78: 0335 92 0.32.
7 .000 23.9 106 3 16 14.7 .250 0.91 0.337 .95 0.332
8 :000 :23.7 9.9 .35. 1.0 25.0: 088& 0333 ;92 0.322
9 0•0 .24.6 10.7 37 14.2 25.0 0.75. .334 93 0.324

10. 0.00 23. ,5 10.9 35 . 25.0 0.78 0. 337: 95 0.332
11 0.00 24.6 10.0 37 13.8 250 0.75 0.343 :90 .0.316

212 0.0 24.4 10.2 36 14.8 250 03:79 0.332 93 0.324
1.3 0.00 23.5 9. 35. 1.4.5 25.0 0.89. 0.339 .95 0..33.2

.1.4 0.00 24.3 8.7 365 141:• 25.0 .082: 0.336 92 0.32

15 O.00 23,9 .819 36 14.8 250 0.88 :0.338 93 :0,326
16 0.00 24.3 8.1 36 13.7 :24.9 0.88 0.339 90 0.314
17 .0.00 23.4 i8.9 35ý 13..6 25.0 :0.97. 0.332 :91 0.31•9
18 0.00: 23.4 8.9 35 .5 25.1 0.65 0.333 93 .0324
•19 0.00 237 8.7 35 13:7 25.0 :0.91 0..332 91 032

:20 0.00 24.6 8:1 37: 14.2 25.:1. 0.77. 0.339. 91 0320
:21 0:.00 23.9 8.9: 36: :14.3 125.1 0.73 0.346 94 0.328
22 0,00: 24.3 7.5 36 13.7 25.1; 0.8`1 :0.336 89 0.312
213 0.00( 24.0 .8.6: 36 14.2 .25.1 0.73 0.336 93 0.327
:24 0.00 23.8: 7ý5. 35. 13.5 .:25.1 06.99 :0.328 911 0.317

:25.: 0.00 241 .8 :36 14A.8 2.1: 0.78 0.333 94 0.328
ý26 0.00. 23.3 73. 35 138 25.2 0.90 0.338 :91 .0.317.
27' 0.600 23.2. 7.51 35 14.6 :25.1 '0..84 0.329 93 0.324
2:8: 0 0.0,0 . 24 .0 7.3 36 . 14 2 :25.j :0.76 .0.323 .. 90 0.316

Average 23.9 9.1 36i .. ..:3 :24.2 :0 82 0.334 92 .:01323

Total .•umber of blows anaiyzed: 27

Tiime. aSummary
Drive 1:.minute 2 seconds 9.34:41 AM -:9:35.43 AM (6/15/2008).2BN 228

TOSHIBA CORPORATION 347/763 DCN: FLR-317
Nuclear Energy Systems & Services Division
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MACTEC Enginearingand Consulting, inc:
case Method RosultWs

STP .CL SITE -.Boring D4-3; 108.7'- 1:10.2' Sample
OPR JNH-.1 : ............ ..... •:i ; .. ...... .......... ..... ..
AR: :1.49:inA2
LE; 116,00 ft
WS:. 16,807Sf9 f _____

CSX: Max Measured Compr. Sress
TSX. Tension Stress Maximum
FMX: Maximu. m Force
VMX; Maximum Veiboity:

BPM: !W loseMnute.
BL# depth CTSX FMX

ft ksi ksi kips2 0.00 24.8 8.7 37
3 0.00 :25.1 10.7 37
4 0.00 225.8 9A4 38

5 0,00 25.6 9.4 38
6 0,00 24.9 9.4 37
7 0.00 25.8 9.6 38
8 0.00 26.0 9A1 399 0.00 25.4 9.1 38

ý10 0.00 25.9 9.2 39
11 0.00 25.4 9.2 38
12 0;00 26.0 8.9 39
13 0,00 26.1 8.7 39
14 0. 00 25.4 8,8 38
15 0.00 25.3 8.7 38
16 0.00 25A 8,8 38.
17 0.00 25.8 7,8. 39.
.18 0.00; 26.2: 80 39
19 0.00 25.5 81 38:
20 .00 25.5 8.5 38:
21 0.00 25.8 8.4. 38.
22 0.00 253 8.0 38
23 0.00 25.8 7.9 39:

Average 25.6 8.8 38

Page.. lof 1
PDIPLOT..Verý.2008.1 - Printed': 15-Ju;-2006

Hamnner ID:: 007 (ftEDI - MOBIL 1-61}
T............ est date: 15-Ju.n-.

SPR 0.492 k01t3
EM;:30000 ki:
JC: . i: 0.•70

FVP: Force,.elocýtpro,,tio.nallty
EF2: Energyof, FA22
ETR: Energy Transfer Ratio
EMXJ : Max Transferred Energy

.. -1 --... ... . .... .. ,. . .................................................. ..................... .

VMX BPM FVP

:12.9 "1".9 1 .06

13.0 24.0 1.08
13.0 24.1 0.91
12.8 24.3 0.89
12,6: 24.3 0.88
•133 24.2 0.98
13.0 24.3 0.906
13.1 24.3 1.08
13.2 24.3 0.95
12.8. 24.3 1 .1
13.2 24.2 0.93
13.0. 24.3 0.90
13:1 24.2' 1.07
:13.3 :24.1 1.03
.133.3 24.2 1,04

12.6 24.2 :1.14
13.7; ý24.3 0.98
13.3 24.2 1.06
13.1 24,2 1.09
13.0 24.2 1.10
13A .24.. 1 1~t
1315 24.2 1.04

13.-1 23.2 1 .02
Total number of blows analyzed: 22:

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

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

0.347: 92 .0320
0,354 92 0.322
0"351 92 0.321
0.352, 91 0.318
0.352 91 0.319
0.358. 93 0,326
0.353 90 0.314
0.351 93 .0327
0.353, 90 0,317
0;350 92 0.322
0.355 91 0.318
:0.357 91 01319
0.357: :91 :0.318
01355 92 0.321
0,359 93 0,325
0.356 91 0;317
0360 92 0323
0.36.1ý 92 0.322
0.359 92 0.324
0.355 91 0.319
0.359 92 0.321
0.360 9.1 -0.319
0.356 92 0.321

Time Summary
Drive 51 seconds 10:22:56 AM - 10,23:47 AM (6/15/2008) BN 2- 23

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

349/763 DCN: FLR-317
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.MACTEC
...engineeriing:anda coCnstructing a belter tomorrow

July] 14, 2008

Me~nctrandurt. to F IlIqcFrdm: :Stevie:Kiser:•:[S:

Pe&vielx•d•Pd:: Kathrx 7.145105::

Sub~ject: Report of'SET Enerf-' - MACTEC AtlantaVCME 550 AflI
I-mtner Serial No. MEC.08•A.utomatic H AmmerWORK INSTRUCTION No. 18 -(FLR085)

STP COL Project
Matagorda County, Texas
•MACTEC ProjectNao. 6234-08-4660:

Jonathtan oteyeutt•. of MAC•EC.E•ngineerinig and CodUlting, hinci (MATEC), p.erfornm energy
measurements, on the, drillrig:at the: subject site ,per the refirencedWork Instructions,• Tus
irmemorandum sumrmarizes the"field testing acti.vities and.presents the results of thLe energy
incsrei'enimts,

SET Energy Field: Measurements
:SPT energy: measurements er*.rnade O.n June :2, 2008, du:ng drillIng of .Borirg U41l atdie

referenced site, The testing waspe.:w rftormed :.by Jo natliani Hotneycutt iflromn approximately ' !4'2. PM
to 4:39 P.on.June 12 urider pakly.cloudy skies: and a. tempern ture of:90 degrees :Faarenheit The

boprig was' drijied with persoonnel and equipment.fromMACTC Atlanta. The :drilliug: quirinmne
consisted of a CME: 550 model ATV dihli]rig with an:SPT auitonatic hamrmer. Thedtiihn.,tools
consisted. of N3-sized drilling rods and a fZootlong .sp tubre sampler Mud rotarv drinimn
t~e!..ti .::we&s .. used. to adv bne' the :brigs: bel6b the d&,th at which grouidwaawr tas
.enounte red at the•titme. of enegy iestng... T'he dr•llrig o•peratorAduriig sampling.was Mr. Larry

Carter. Energy .measurements were recorded during sampling.at the depth intervals shown ,U
T able I.

The energy.measurements were performed with a Pile Driving Analyzer (PDA) model PAX
(Se'rial :No3:622L). and calibratedaccelometers :(Seriai N0.1K 9.90. and K983) and:strain :gages
(Serial Nos :NW #1 461. ýanid :NW#Vl 46/2), A steel drill rodý 2 feet.log and Iinstr ted tt t

dedicated strain gages, was, insertled at the top. of the. dril. rod. string immediately bdlow.he: SFI1
hafmmer, The inserted rod was ai. o instrumiented wih twoS piezoresistve aceetoroii ers"thai
.Were boied to0 the: outside of the rod. The itstrumented rod Uisertfh;dWa crt6-Stibnal r4bf
:appr oxunately. .. 49 square inches: and an outside diameter of.approximatelv 2.625 inches at:th¼

1gae aiouid. The doll ro nclud:n ithe: drill rod sthring were hollow .rokds in 5 to: 10 foot blong
sctions; With h :uttsid& 'and wsik da net ofI :iprox1mately 2.625 and 2:25 inches,
resnecively. The::recomend~d o:petat .rate:1..the.ha~mmer .is: n~ol:known. Due to thecibssed
hammer system.:thehambier lubrication touditlon) aud anul dumnsions could .not be observed.

Cahbration.Records

Tri eacilibration records: for all the:above areni ed 1.n1DC. D fLR7 '9.

I tiPages sTba

MACTEC Engineering and Consulting, Inc.; i
- o g a / , , / y " v o * . t i o t: t ~ e " . . C t. c. c d l .. C " " .8 " . .''_ •H.~.,• . .~. 3 6 O 7~8'c3 58 6 3 D O N : F L - c3 W t •C O m

Nuclear Energy Systems & Services Division
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SI>T'Energi,, Mý:asureinew: ST T:C0L Ptoject JN I•4, 2008

moyc Acq •2344M'6 60 iie

Calculations for EFV

The w rk was done in general accordance withb.ASTM DA46331-05.5 The strain and acceleratibon
signals were converted to. force and velioWty by the PDA, andmthe dat was :interpretedb the
PDA according t. the Case Method: cquaFLon. The maximum energy. transmitted to the dill rod:
string.(astmeasured at the locatiaon of the lstrain gages and accelerometers) was calculated by the.
.DA using the hEFV methodequation,.as dshown. below:

k3V 1Et) *V(t) *dfi

W%-here..:EFV.-- Transfefred enerigy (EFV equdation), oir Energy"of-g
E(t) = Calculated force at timet
V(t) Calculated velocity at Pine :t.

The EFV method of: energy calculation.is recoimmended in ASTM Standard D4633-m05;. The EFV
equation, integrated over the complete..wavg event, measures thejtotal., energ, ycontent of the evefnt:
uSingI: b.oth force:_ and_ velocity measuremenms The :EV values assbciated with each blow analyzed:
are tabulated in 'the attached PDIPLOT tables :and are also shawn graphically in the'PDIPLOT
charts.

Calculations fo6r-ETR

ST~he ratio of the measuredansferred energy. (EFV) to the theoretical potential energy of the SPT.
system(j140 lb weight with thel specfied 30 inch:fall) is.the ETR :TheETR.values (as percent. of

the theoretical value) are showni in Table 1.

ýComparison: of ETR to Typical Energy TransferRatioRange

Based on a:research report: pub lished by the:Florida Department of Transportation (FDGY)
((Roport W1I No. :0510859:. 19999),: the average ETR measured for automatic hammers:is. 79.6%..
.The standard:deviation was 0.9%: therefore. the range o:16f ETRs wv.ithin one: standard :dviatidntof
the a•-r•age was reported to ý.be 71.7%: to 87.5%. This range of FTRs was also consistent With
othei research that was cited in the FDOT research paper;q hwVever, maxim imrand minimuam:
ETR 1valu6e of up to 98% a.nd56%,. respectively, were reprted in the literature The TR Ivaluesý
,shown inaTable . re.. generally within thei range of qypical .valu~es•for i-utomali:hamminers a.. as
:epoed in the literature.

Discussion.

:Based. on the field testitg. results ..observations fron: the SET :energy measureients are
* summarized below;.

a The nata:obtained bylthe PDA are:consistent between individidali. hammer blows
and between :the,: sample depths tested. In.::eneral, the: first and last oii&:¾hd;
s0metimesL{ two): hammer. blow records recorded bytbe .PDA produced poor.quality
data (which i s rlativelv common) and,ý as such, the record() w as(were) not used in
theda4ta reduc tion,

TOSHIBA CORPORATION 351/763 DCN: FLR-317
Nuclear Energy Systems & Services Divikion



RS-5130404

A i CTL. .ProjeVt N. 6 22:34-08-4660
Jo/v /.4, -206A8

Pa3 ge 3

SThe. average energy transferred froim theý hammer-to the drill ro~ds for each;
individuall depth interval using the EFV method ranged.from 290fcoio-pounds to
302-foot-punds. These: average energy transfers correspond to energy• transfer.
ratiosf(13Th) of 83%, to.:86% of Ih& the:treiCtiii enelgv (3500.:f6ot-pounds)j of th.e SPTý
hammer.

* The averagea•t each:& th in~terval was calculaited is the traiisferred energy .br each
analyzedbolow of thedepth interals divided býy the total numbe r of hanmmer blows:
analyzed. The overall average energy transfer of the SPT system (for.all th edepth:

inteivals .:esied):was. 296.0 :foot-pounds, with an avxerage ETR of 84k6%.

A~ttachments: :Page.:4 •Table I - Summnary• o0f SPT. E:otergy! Measurementis --.I Page
Page.5 Work .Instuction - DCN FLR-085 I TPan&
.Page 6 Record of SPTEnergy Measurement -% 1 Page
Pages 7: 16 PDIPLOT Output 10 Pages

352/763
Division

TOSHIBA CORPORATION
Nuclear Energy Systems & Services

DCN: FLR-317
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TABLE 1
S.UM.MI•,|ARY OFSPFf ENERG(Y MEASU[;REMEENTS (ASI7M 0.4633-05).

Sith Txas PTojeCIt (STP) COTiSite,: Units3; s and 4
SWadAwditii:,.:Tckas..

... : -: -.- " •". -:' ... :....MACTEC Project iNo .623:44)8-466(0

eP2
- Op

S - Ca S
-e N te.

du --. -- -.. A J
UI

:40-

:231/:1:7-:241.6 11 :45 t5- 13 ..0 .290 821,9%

M EC: 08:
(iME 550

tr\v)

MACTEC
Atladta

Lary:'Catdter :U4.-l 6/1.2,02008: N3Y
.. 28.1~~2933 5-017292 _____

:38__ __ I-.W 0 __ __ __ _ -::24 Y.2 :86.3%_ _ __ _

43.1 - 44.6 10::- 7 - 8. 76 297 S84.9%:
___..__ .. ...... 1-7__ _4 __ _ _4e o f r~ 9 . 4

'Measured:Energy is energy bas:ed o the 6 EFV method, as outlined in.ASTM D4633-05 for. eadi blow recorded by til e :PDA. In some.cases, the initial and final

one t~o twoblows produced poor v qality.data, and were not used to calculate:jhe Average Measured Energy.

hE I:Y-EMiX,* 1 000tlb.•'kip., whereMX equas, die maximum transf&.rred. sergy<meur•ed by the PDA (see attac hed A data).

Ener•gy Transmfer Ratio 6is: the Measured Entergy divided by tlhe theoretical SPT.eiergy of t3 50pfootponds (140 pound hammner failing 2.15 fet).

The average ýETR: values may differ slightly and insignificantly: from tihose hi the:PDIPLOT.tabl!es:due ito roundoiT

" P rep ared B y ;: D te . . ... : I :C hc... . : . 'D te:...../c t

z
-1,

qi~~ V, /
Ct

A-fl
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C
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Work Iinstruction No. I:
MfSTPC Units 3 & 4:COL Projec
. A CTECEngineering and Consulting, "u .!

MVACTEC Project:6234-08-4660:

RS-5130404

F ssued To; Steve KiserJ~on Honvu Rev. No. 0V.issued By: Robert E.:Smith Date:, Jne 5.2008

[~ ~ ~ ~ ~ ~ ~ ~ ~ ~.. ......... .................. .....Valid From: June 5. 2008 To:r June: 5. .2009

Task Desicrfpin Perifor SPT EnergyMeasýurements of dr-i I rigs

Applicable Technical Procedures or Plans., or other reference:

\Xtrk la (crrnt evsio),A.STM D4633-05.

Specific istructioin (note attahunents where necessry);: Perform energy measurements for: each drill:
rig on site co0Ileting spit- spooinsamples iaccordance with :ASTM D-4633-05. Consultwith Site,
Coordinator, a s to ýshdule. fo rigsthat maybe pl aed. for use tat are not:yet presen•t. Hammerweights
:have ..been eh.eked by: site Iperonnel, and records w•ill be available on site. ll trigs. are using: automatic
hammer: systems. Be sure:to.check each drillrig using all hammer/rod:,combinations that it.will'beusing.,
ýDepths for mfeasurements should he:c~oordinat~ed wv.ith the Sit~eC Coo.rdinator, but should: begin At a minimaum
depth of 10 feet. Collectat .least three energy. measurements per drill rig.

Submit: copies: oftcalibration records for equipmnt to Quality iAs;surance forreview prior to beginning
work on:site.
SpecialI..nstructions (noteattachments where necessary): .:Confirm with Sie Supervisor•hat approval.of

equip men.t calibrati.on records has been received prior to beg ing field testing. :if iunexpected. :dconditions
ar e e ncountered that affect measurements, notify Shamur:Lehman.and Rob.Smith inmediately.

Renor'tFormat:Standard re~port in accordance6 with. ASTM .Di463'-;05.ire uirementsi.

,Specific QualitAssuranaceProcedures Aipplic-able: QAP20-1; QAP:25•1; QAP for Reporting
Nuclear-Related Defects, :or Noncomplianees, per Federal Reglation I0CFR2i and Section 206 of the
Energy Reorganization Act::6of:1974. Current tevisions apply.

Hold Point•s r Witness.Points: None

Records: All records generated& shallbe confsideed QA Records.

Reviewed and Approved t(lNote:: OA
:Project Mianager:

Prje. ct Princi .rmpal Engineer:

Site Manager/Coordinator:

Pages:

Attac~hments:,

;ignaýr-e is required for ir~suanice) ~So

Date:
Dat:

DC.K... FL...088

. . . . . . . . . . . . . . . ... . . . . . • 1 % 2 • :

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

354/"i63 DCN: FLR-317
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SMACTED,
280i YORKMONT ROAD.$SUITE100 0] CHARLOTTE, NC 28208

Telephone:G(704) 3578800 I Facsimile: (704)357-ý8638

RECORD OF SPT ENERGY MEASUREMENT
GENERAL INFORMATION.1 . _ DRILL RIG DATA

PPDJECT: j osuth Temus Project COL Site _ ______f

MOCA T1 0N: tvagaordaCoUrtlyi TM~.. . OP.,:____________________

r~OETN.:U234-048- 660SERIAL. NO:ý - b tt
DATE: AMME 4 Z . . TYPE: - !ALI:__ _ __ _ __ _ __ _ _
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RS-5130404

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

STP COL SITE- Boring U4-1; 231,Y-24.6' Sample
OF: JNH

AR: 1.49 inA2
LE: ,28.00 ft

WS: 16,807.9 fl's, --- --------
CSX: Max Measured Compr. Stress
TSX: Tension Stress Maximum
FMX: Maximum Force
.VMX Maximum Velocity
6FM :_ B lowsp erlMinute .. ............ .... ............
BL# depth CSX TSXI FMX:

It ksi ksi NIps
2 0.00 25.7 20,3 38
3 0,00 27,1 10.5 40
4 0.00 26,2 10.8 39
5 0. 25.8 1t3 38
6 0.00. 25.7 10.6 36:

7 0.00 27.7 9.2 41
8 0,00 :28,61 102 42
9 0.00 26.9 9.A 40

10 0.00 26.7 10.1 40
11 0.00 28.7 86 43:
12 0.00 26.6 8.5 40

13: 000 28.1 16.19 42

14. 0.00 27,0 8.0 40
15 0.00 27. 3 :8.7 41
16 0.00 27.5- 8.6 41
17 .000 26.2 9.1 39

18 0.00 27,7 9.3 41
19 0.00 28.0: 10,0 42
20 0.00 27.0 8.6 40
21 0;00 27.0. 7.7: 40
22 0.00 2:7.6 9.0: 41
23 0.00 23.5 6.2 35
24 0.00 27.0 7T4 .40
25 O.00o 2. ý: 7. 38
26 .0.00: i26.3 7.8 39
27 0.00o: 27,6.6 6:5 41
28. 0.00 27,2 8.4 4
29 0.00 :28.,2 7.4 42

-30 0.00 26.6: 8.2 40
31 0.00, :23.7 , 6.5 35
32 0.00 26.3 6.5 39

33 0.00 26.1 7.6 39
34 :0.00: 24;.9., 8.4 .37
35 0.00 25,7 8.81 38
36. :0,00 26.4 6.9 39
37 0.00 24.9 6,9 .37
38 0.00 25.7 7T5 .38
39. 0.00 26.1 6.6 39
40 0.00 :25.4 8.0 :38

Page 1 of 1
PDIP ILQT Ver. 200801 - P~rinted: 22..jun --2008

*H-rnmer ID: MECO08 (MACTEC ATLCME 550)
... ...... ...... . . . ......... te.s. date .: .2-Jun-2008

SPR 0.492 ki.t.
EM: 30,000 1ka'i

_______JC, 0,70
FVP: ForceNelocity. proportionality
ET2: EnergyorFt2
SIR: Energy Transfer, Ratio.
EMA: Max.Transferred. E~nergy

..... ..... ... . .. . .. . .. . .. . .............. .:.: . ........ . ..........., . . . : ; : .;.; .................
VMX BPM FVP
f/s *5:..i• .

138• 1.91 1.02 0.'

14.5 19,7 1.02 0.
13.6 58.9 1.08 -0.1•3.0 i59.3 1,10 0:,

3.* 1 58.6. 110.8 0,
13.9 60.0 1.08 :0.

1138 59.1T 1.08 0.
13A4 59.0 1,08 0.
14.7 !59.6 1.01 0.
13A4 6I0W 1.11 0,.14.2 .58.8. 1.11 0.

13.2 ,59,5 1.15 0.
138 .:59,2 1.08 0.
13.7 .59.3 1.12 0.
12.7 :58.7 1.14 0.
13.8 :59.6 I.13 0.
13.9 :59. 1.4 0.
13,0o 587 i 16 0.
13;5 59.8 1.12 0.
12.:9 :59,2 1.1 0.
13.4 59.4 0.97 .
12.8 :59.0 1,19 0.
12.,9 59. 1:12 0.
2.8 .58.7 1.16 0.

1.6 •59.0 1;09 0.
12 8 :58.1 1.8 0.

13.7 59.4 1:.17 0.
13.3 59.3 1T11 0,
13.5 58.9 0.98: 0.
12.2 W58. 1.18 0.
12.5 59.8 1.17 0.
1.2-6 59.0 1,10 0.
!2.8 57.9 1.11 0.
12.6 58.4 1.18 0.
.12.8 59.0 1.0 0.
I2. 59.0 1. 12 0.
11a8 58.2 1*.18 0.
12.4 58,9 1;1.. G.
'12,1 . 58.7 1 1 6 00-1 1 • 87 ....................... .. .. .. t 1 . . . .. .

113.2 56 1.11 0
Totai numib. .tf -bflos analyzed:. 40

EF2 ETR EMX
:kft :(%) k.ft
303 83 0.289
329 88 0.307
323 86 0.300
316 8:3 0.291
311 ! :82 :0.287

328 M4 0.296
328 87 0.305
323 83 0,292
31,7 .83 0291
327 86 0.302
325 84 0.295
339 86 0.303
324 •84 0.292.
322 .83 06.289
334 85 0.295
317 .82 0.287
336 865. 0301
334: 87 0,306;
330 886 0.299
320: 841 0,295
335 86 0o300
.285: 79. 0,2748;
.326 :8.3: 0G.290:
305 79: 0.277
322: 8 04295
323 85 0..2988
329 .83.: 0.290:
336: 86: 0.306!
315 81 0U284
291 7.8 0.274
56•0 .7 277:

309 B1 01283
•295 50 0.280.

309 61 0.283
311 61 0.283,
295: 79: 0.277
312: 61 0.284
256. 80 0.280
.304ý. 79. 0.276:
258 79: 0.276
314 83. 0.,290

S41 0. 0
Average

'26.0, 6.8 __ - 39,6. ......... 8.......................8.:26;,S 8i8 :40

Time Summary
:Drive:. seconds: 3:42:25 PM 3:-4306 PM (6/M12/2008) BN:2 - 41.

357/763TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

DCN: FLR-317
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RS-5130404

MAClEGC Enogireering and Consulting, Inc.
Case. Method •esults-

STP COL SITE Boring U4.1: 28.1' -.29.6' samplelOP: JNH.

A:;R 1.49 1n'2
LE:: 34.004ft
WS: 16.807.9.f/s .....
• .CSX: Max MileasuredCompr. Stress
TSX: Tension Stress Maximum:
FMX: Maximuwm. Forte

wMX: Maximum. Velocity
8BPM:I Blows .per Minute ..... ....

BL# depth CSX: TSX
ft ksi :ksi

:2 U0.0 26.6: .14.3
3 0.00 26.4 14;2
4 0.00 26.4 14A.P46
5 0.00 25.68: 113.3
6 0.00 25.3 :12.6
7 0.00 25.9: :13.4
8 0.00 24.7 12.8
9 0.00 25.6 13.6

10 0.00 25:3 12.3
'1 0,00 24.4. 12:.6
12 0.00 25.3 13.1
13 0.00 25.: 12,7
14 0.00 26 8 11.5
15 0.00 2.4 :12,5
16 0.00 28.0 :14.3
17 0.00 27.1 12.6
18 0.00 26.6 :10,4D

19 0.00 263 1t:i1.
20 0.00 27:2 13.7
21 0.00 27.4 11.3
22 0.:00 27.2: 13.7
23 0.00 27.7. 12.0
24 0.006 27.5. 12.3
25 0.00- 27.6 13.0
26 0.00 26.8 12.1
27 0.00 27.7 11.0
28 000 28.1 1.:3
29 0.00 27.9 10.6
30 0 .00 272: 10.8
31 0.00 .7 2.9
32: 0,00, 27.2 10.7
33 0,00: :27.7 17

Page 1• of I
PODPLOT Verb.o2008.1 -Printed: 22-Jun-2008

Hammer. !D: MEC08 (MACTEC ATL-CME 550)
Test date;: 12r-Ju:20081

SRP 9.492 W1ft1
EMK: 30,.0U.00 k

• _ _. __ _ _JC: 0.70.
FV.P: ForceVetocity.,proportlonainy
EF2: Energyo:F2 F2

:.ETR: Energy Tranisfer Ratro0
EMX-: Max. Transferred Eýnergy

FMX
kips

4Q0
39.
39
38
39

.38.
38
38
36
38
38
40
42.
42
40
40
39
40
41

41
41
41

41.1

40
41
42
42
41

.40
:4.0

f's 3! . k-ftf

3.1 1.9 1.08 0:.323
12.4 59.8 1.19 0.305
12.6 57.9 1.15 0.298
12.7: 59.4 1:.12 0.305

8 9,7 1.11 0.296
1217 58.5 1. .16 0.313
12.4 59.2 .1 0.275
12.9 59.5 1.14 0Z.3 12
12.2 59.6 1.16 0.297

11.7 9.3 .16 .287
12,8 60:.1 1.10 :0.309

12.5 5A.1 1.03 :01.304
12.4 59.3 1.21 0.318
:13.0 58.9 1.16 0.323
13,2 59.2 1.16 0.319
12.3 60.0 t1.22 0.323
12:5 58.8 1.20 0.317
12,2 58.9 1,11 0.308
12.6 59,1 1.20 0. 324
S,2. 59.0 1.22 0.320
12.8 59.2 .20 :0.325
12.7 59.5 1.22 01.328
12.7 59.2 1.16 0.325
12.4 586 1.25 0.320
12.4 59.3 1:19 0.319
126 59.2 1.25 0.324
12.5 587 12 0.8
12.3 5913 1.20 0.329
12.5 58.8 1.22 :0.329
12.2 59.5 1,117 0.319
12.5 5 9. 7 1 21 0, 320

12.E6 59.3 12: .0,330
12.6 8.3 5U 122.. 0,333....... ...... ........... .
12.5 57,.4 1.18, 03.315

Total number of b~mt 's analyzed:. ý3,3

E(0) kP4t

60 :0.281

83 0,.290
78 0.273
82 0,288
74 0.257
682 0:289
80 0.279

.77 0271'
83 0.290
83 0.262.84 0295
84 0.294
84 0.2,94
8a4 0.294
86 0!.300
83 0260
84 0,2961
83 0.:2q1
:87 0.304'86 0.30;3
88 0.309:

84 0.294ý
85 0.299
8.7 0. 304
88 0.307

:84. 0.292
87 0Q.304
83 0.291
:82: 0.288:
87 0304:
86: 0301.

-84 0292.
34' 0.00

Average
:27 5:
26.7

10.3
1i2,.3 ..

Time Summary,
Drive .32 seconds: 4'00#:17:V PM - 4:00:49 PFM f6/1:2i2008) SN 2 -"34f

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

359/763 DCN: FLR-317
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RS-5130404

MACTEC Engineering and ConsUltng, It Page 1 of I
Case Method-Results PDIPLOT.Ver. 2008.1 - Printed: 22-Jun-2001

STP COL SITE - Boring U4-1, 33,1' -846' Sa epla . Hammer ID: MEC08 (MACTEC ATL;-CME .550)
QR:JNH Th...ats date: =12-Jun-2008•

- ',' .. . . . . . . . . . . . . . . . . . . . . ............. ..................... ... ....................... ...... ...... . ...... . - .. ......... .. . ... .. .. .. .. .. .. ...... .. .. .. .. .. .. .. .. . ................. -. -....... . . ... ... .. .. .

AR:. 49 InA2 SP: 0.492 kf/
LE:. .39.00 ft EM: 30,000 ksi
WS: 16,807.9:f/s Xi* ___ O 0.70 -:•J?•'S •:16 1807 .9 :fl ¢,~ ~ . . -...... . . . ....... • . ..: . .. ... ............... ... .... ............ .. .. ... . . . .. J 0 7

CSX : Ma.xam M eaS •red•C om pr. Stress.:• - ... Fv rceý elocity propo rtio nality.

TSX: Tension Stress Maximum.: EF2: Energy of FA2
FMX: Maxitnum Force ETR: Energy Transfer Ratio.
ýVtý, KX MaXimum Velocity EMX: Max Tranýsferred Energy,

0L# depth CSX TSX FMX VMX BPM: FVP EF2 ETR .EMX

ft ksi ksi kips f/s, k-ft (%) k-ft
2 0,00 24.7 113. 37 13,6 1.9 1.01 0;299 84 0,293
3 0.00 25.6 135 38 13.7: 58.7 1.04 0.320 85 0;296
4 0..00 25.5 13.36 38 1 3.9 57,9 1.00 0.3(5 83 0.292
5 0.00 28.6 15.7. 43 14.9 58.6 0.99 01333 ,89 0.313
6 0.00 24.8 13.2: 37 13.4 159.7 0.94 0.307 85 0.298
7 0.00 25:38 13.3 38 13.7 58.0 0.98 0.308 85 0.298
.8 0.00 26.3 124A 39. 14.2 57.8 097 0.327 87 0.305
9 0.o0 25.4 .12.6 38 13.2 58.9 0.91 0.315 84 0.294

10 0.00 2864 12.4 39 i3.5 58.5 1,04 0.319 84 0.294.
11 0.00 25.9 12.2 39 13.5 58.0 0.92 0.31 9 84 0.293
12 0.00 26.3 12.6 39 1317 58.1 1.05 0.320 87 0,305
3 0.00 25.9 . !2,1 39 13,. 58.5 1.03 0.320 5 0.!299

14 0.00 25.5 12.!3 38 13.2 :58.1 096 0.311, 83 0292
:15 0:00 2.518 :11.7 ý38 13:3 58.1 0-99 0.308 83 0.289
16 0.00 26.5 1.2.4 39 13.6 58.1 0.92 0.329 87 0.305

:17 0.00 26.9 1 41,4 40 1 3.9 58.3. 1.01 0.332 88 0.309
18 0.00 25.1 11.7 37 130 58.3 1.01 0.306 82 0.285
19 .0.00 24.6 11.9. 37 13.2 58.0 1.02 0.309 84 :0.293
20 0.00 25.6 1:1 .1 38 13:1 58.5 0.99 0.317 85 .0.297

:21 0,0 2860 1.0J7 39 1 316 .58,7 1.06 0U324 87 0.306
22 0,00 26. 0 10A4 39 1132 I58;1 0.98 0.320 85 0.298
23:3 0.00 " 25.7 1.. I 0 . 38 13.4 58.2 1.03 A0.322 83 0.292
.24 0.00 25.8 1019. :38 13.4 58.0 1.06 0.308 84 0.296
25 0.00 27.•0 105.5 40 113.5 I58.1 ::0.97 0.328 85 0.299
26ý 0.00 ý26.5. 10.7 40 "3.6 58.8 0.99 0,328 85 0.297
2I 0.00 :24,. 9.9 37 12.7 58.3 1.10 0.306 82 0.287
28 0.00 275 10.4 41 138 57.9 1,07 0.335 87 0.305
29 0.00. 256 1104 38 13.3 58.0 0:98 0,313 86 0.300
30 0,00 :27T2 1.0.7 41 1135 58:.6 1.04 0,323 84 0,295
31 0.00 27. 1: , 10;7 40 138 I5 1 100 0.330 87 0.306
32 0.00 26.9 9.6 40 13.6 58.0 0.99 30323 86 0.301
33, 0.00i 241 9.6 36 12.I 58:0 1.02 0.29 81 0.292
34 0100 25.9 10.3 39 1.30 57,5 1.07 0,313 .84 0,294
32 0.00 25.7 10.0 38 13.2 58.81 1.05 0.312 85 0,298
36 0"00 :25.1 9.6 37 13,..1 58.7 1 0,97 0.,320 85- 0,297
37 0.00 25.6 .I98. 38 ....... 13581 .110 0:320 85 0-297

Average .25.9: 11;5 39 .13.5 ý :56.7, 101 0:317 . 85:. 0.29T
Total number:of blows:analyzed:: 36

Time Summary

Drive 36 secondI

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

4:I G02 PM -:4:1:2:38 PM (6/1.2/2008): SNr2 3137.

361/763 DCN: FLR-317
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MACTEC, Enqinieering and Consulting, Inc;
Case M"ethod Results
STP:COL SITE: - Boiilg U4-1 38. 1' <.39.5':Sam;

AR: 1.49 inA2
LE; 44.001ft: 11....... .. ---:4 6 i , .................................................................... ... "
w s:" 16:507.9 Its.. .. .. .. •. .. . .. . .

CSX:C: Max Measured Compt.. Stress
TSX: TensiolnStress Mlaximum
ýFM/Xc Maximum Force:
VMX;: Maximum Velodty
2PM:- lwsap&er Mnute............. ......
BL# depth. CSX: TSX*

ft ksi ksi
2 0.00 24,3 :13:.5

O3 0P0 2318 14.•1
4 0.00 24.2 13.0
5 0.00: 24. :12.9
6 0.00: 25.3 12.6

S 0.00 26,9 "12;9.
8 :0.00 25.5.:.. 115
9 .0,0 24,9 12.0

10. 0,00 27.5. 11A.4.
M.1 0.00 27.1:: 160.8
12: .0.00 25.4 10•9
13: 0,00 26.6 11.:4
14. 0. 00.: 25.2 .1-:11
15 :0.0 26.9 : 11,
16: 0.00 26.5 112
17 0.00. :24.9 114
19: o0.00: 27.1 11.1
.19 0.00. 26.8. 10.9
20 0.00 2D.0 1.1.:0
21 .0.00 i0: 27:.61 11.9
2ý2 0.00: 24,8 10.23 20.00 2L1* 11.0 i .3
24 0.o0 26.6 Ti:7
25. 0600 27.5. 11:7
26 0.00 24.21 3
27:: 0-00 25.1 11.2
2 8 ;0.00 4281 1.3
29: 0.00 24/ 10.9
30, 0.00 24.1 11m.0
31 :0.00 27.3 103.
32 0.00 '255 10.0

33* 0.;00 24,3 9.6
34 0.00 . 24.1 10.
35 0.00 .24.9 '10-0
36 0.0 :26.0 10.7
37 0.00 .24.7 9.8
38 0.00 23,5 10.2
39 ,000 23.5 9.7
40 0 .00 23.2 10. 2
41 0.00- 24. .4 10.7
42 :0.00 :246 Z .10.7
43: 0.00 26.5 9.7,
44 0.00 24:6 9.6
45 ý0.00 26.9 9.6
46 0.o0 24.2 10.4
47 0.0o 25.0 10.1
48: 0,00 924.5 10.4
49 0100 24.0 9.9
.50 0.00 24:3 9.8

51: 0.00 25.1 ý10.7
.5.2 0.0 2. 8.9
53 0.00 23.9 10.1

Av .....era.ge ' 25. 4 1...........0

le

RS-5130404
. . . .. . .. .... . .. .......P age .1 of! 1

PDIPLOT Ver. 2008.1 - Printed: 22-Jun-2008

Hamnmer 10:.MECO'0 (MACTEC' ATL.-OME.550)
Test date 1 2-JUn-2003

SP: 0.4 92 k0l9
EMý 30.000::ksi
J:: 0.70

FVP: Forc6/Velocity proportional.K
FF2: Eni~jyofFA2:
ETR:: Enegy Tran'sfer Ratio
EMX:; Maý Transferred Energy

F'X VMX :PM FVP EF2 ETR": EMX:
kips: US/ k-ft (%kt

36 1.5.4 4 1.9 0.83 0,305 :88: 0307
36 15.3 5600 0.79 0.305 87 0.305
36 15.2 59%3 0.80 0.307 86 0.303
:37 :15.11 59.6 0.84 0.309 88. 0.307:
.38 15.1 5937 0.84. 0.311 .86, 0.302.
40 1ý5.8 59.8 0.73 0.318 .89 0. .312:
3}8 146.9 5V94 .72 0.312 W88 0308
137 148 59.7 0;.82 0.306 854 0.295
41 15.-5 60.2 0.82 0.322 896: 0.313
.40 15.3 59.1 0.68 0.309 86; 0.301
38 14.41 5919 0.67 0.304 86 0,303
:40 14.7 59.0 0.69 0,.31.6 86: 0.302.
38 14.7 69.3 0,88. 0:318 86. 0.301
40 15.8 60.1 0ý78. 0.326 90 0.316
;39 1 5 3 584 075 0. 328 89 0.310
37 14.2 59.7 0.72 0.305 88 0.308
40 14.7 59.9 0.66 0.315 88ý 0,307-40 14.8 59.3 0.83 0.315: 89 0.312
.39 14.9 60;0: 0o..70 0.309 87 0.305
41 16•.•3 58.7 0.6 8 0,320: 90 0.36
37 14.6 59.6:. 0..88 0.307 88 0.306
41 14,3 59.8 0.65: 0.306: 88:; :30:.
43 15.1 59.2 0.656 0.322 91 • 0.318
41 15&3 59.2: .0:0 0,320 89 0 ,.31.2.
.36 14.2 6586 0.77 0.:30 88 0.307
ý.37 13.8 60:4 0.70: 0296 87 0.306
ý39 14.7 58.8. 0.80: 0.309 88 0,307
:41 . 14.8 59.2: 0.69 0.314 89 0.3O1
;36 14,0 595.6 0,801 0,304 84, 0,296.

-4 14.• 59.4 0188 0.309 88 0308
38 1.4.2 59.7 0.72 0.2941: 685 12.298
36. 1.3.8 58.9. 07 0.295. 81 0.4
36 14,3 5917 0.82 0.302. 83 0.290:
.37 13.9 .58.7 0:86 0,288 86 0.301
39 15.0 60.2 0.91 0.316 89: 0.31.
37 :13.7 59A. 0171 01293: 85: 0:298
35 14.3 59,6: 0.79 0283 80 0.281,
36 13,6 58.7. 0.81 0.289 82 0.286
.35 13.9 59.4: 0.79 0.276 79 0277
-36 14.7 59.2 0.81 0.306:: 86 0:300
:37: 14-3 593 . .0.72 0.301 84 .0.294-
•:39.: 14.3 59.5 0.73 0.311 67 :0.304
37 14.4 59.2 0.76 03601 86 ) 0.300
40 13.9 59.0 0,69 01298 8 .4 0.295

:36. 144 59.6 0.76 0,301 86: 0. 300
37 410 59.2. 074: 0.3021 83 0.290
37 14.0 59Y7 0 .7. 6 0.292: 84 0.294

:36 1.3.9 .584. 0.86. 0294 81: :0.283:
S36 14.3 59.4 0.0 0.309 87 0.306:
.37 14.3 59.4 0.75 0.306: 87 0.303

35. 136 58.9 0.84 0283 84 0:.295
36 13,9 58.5, :0.86 0.292 82: .0.288;._=..........:..:... ._.._• •................ ... 5 .5 .... 08 . ... 02 2 ..... 2:............028

38 14.6: 58.3. 0.77 0.305 86 0.302:
" '4Total num4ber5of blow ana/1yzed1.: 52 .

Time Sumnmary.
Dlrive: 51 seconds

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

363/763 DCN: FLR-317
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MACTEC Engineering and Consultingi .•c.: Case Method Results.
Test date:. 12-Juni2008

STP COL SITE BSoriorg U4..IT 43144.6 Samploe

i.f130 40

I

6
.1

-12 ..

CF)

N
M

1 8 ......... -.. .......--

. .... ..."..

. ... .15

!0 :45 206

0.0

.......... ---------7 7777: 7:: -7:::: 7

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

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

...................................... 
.............. .................. M-1

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

Blows per MinAfute,
.6..5 33.. 9,5 • 66.0

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

:0 25

tznergy Ttinsfe:Rlatio

.50 75

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

100.

............. ...............
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X 0.
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MACTEC Engineeribo and Consulting, In,,
Case Metho~d Results.

STP COL:SITE:- BoringU4-l; 43.1'-.4.5-` Sampl•e
OPf•:JNtH

LE: .... 00 ft

CSX. Max Mueasured Comr. Stress.
TSX; Tension Stress Maximum
FMX: Maximum Fomce
VMX: MaximumrVelocity
pBPM : .Blowsper Min.ute . ..... ....... .. ....... .... ..

BL# deptbh CSX TSX FrMX VMX BPM
ft ksi kasi kips: f/S

"2 0.00 23.7 11.9 35 13.5 1,9
'3 0.00 24.1 14.1 36 13.1 58.4
4 0.00 25.0 12.1 37 13.3 5a. 7
5 0.00 26.6 :10.3 40. 13.4 59.2
6 0.00 27.6:: 12 .8 41 14:1 588
7 0:00 24.3 10.4 36 :12.9 59.3
8 0.00 24..9 1.4 3 12.8: 59.9
9 O.M00 2317 09.4: 35 12,4. 59.0

10 0.00 23.9 9.8 36 12.9 59.3
001 000 25.2 12.2 372 132 58.9

1 2 0.00 24.8 13 37: : 2.6 158.9
13 0.00•: 25.8 11".3. 38 .13.6: 50.5
14 :0.00 247 10.94 37 12A4 59.3.
15 0.00 2504 . 38 134 :59;2
16 0.00 262 9.8 :39 13 i: . 58.3
17 0.00 2417 11.8 .37 .12. 7 ' 59A8
18 0.00 26.0 13,6 39 1312 57.3
19.: 0.00 24.7 11.1 37 12.9 60.5
20 0.00 24. 6 12.3 37 1 2.6 58. 1
2.1 0.00 24.5 11.4 37 12.2 58.6
22 0.00: :25.2 10.8 36 13.2 59.5

023 000 23.3 99 935 12.2 59.2
24 0.00 27.21 11,2 41 :13.R9 .580
25. 0.00 25:3 :1.0. .38 .12.8 59.1
26 0.00 23.6 .9 35 :12.5 59.6
27 0..0 25. 110, 38 12.9 58.1

Averag.... .. 0, .. . 1. .1 .... ..337 .1.0 56.7
:Average:• 15O.113. 7 ....... : 0 . .. 56.7 ..

RS-5130404

page,',: of 1
PDIPLOT Ver. 2008.1 - Pintedi 22-Juln-2008

H4ammer ID MECOB (MACTEC ATL-CME 550)
....Tesl: dakteI •2-Jun-2008

SP: 0.492 kif3
EM: 30,000: kol

FVP: FofceVelocdy tproportiorfality
SF2'ý Energy of F4ý2+9EiI -•• 'i0 i '2 i. . ...
ETR-: Energy Transfer.Ratio
EMX: Max Transferred.2tnrgy:

FVIP
D

0.95
0.X96

0,95
0.99

0.93

0.98i ,M.

0.93

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

1.03
0.98
1.01

1.01
0.92
0.93
0.95.
0.97
1 .06.

1.02:
0.98.

SF2 ETR EMX

0 o297 5.• 0./298
0.310 a85 M296
0.308 8.7 0.305
0.303o7 86:. 0.300

::0.328 89: 0.311
0.301 .85: 5.297
0.304 90: 0.314
0.298 82: 0.287
:0.303 85 0"297
:0.308 .87: 0.303

.308 .85. 0,296

.3.32 68 0.307
02.28 8 82 0.287

0.,324 86, 0.301
0.299 83: 0.291

:0.311 63:+ 0.289.
0.310 83. 0.292.:
0.299 85. 0.296:
0.295 80 012.81
0.292 82 0.287
0.308 84: 0.296

.0.298 81 0.284.
0.34: 901 0316
0.316: 88 0.307
0:.307 83 0.290

.................297 82 .288
0.307 85: 0.297

Total number of blows analyzed: 26

Time Summary
Drive 26 seconds 4:39:14 PIM 4.39A40 PM (6M212008) BN 2-27

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

365/763 DCN: FLR-317
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engineering and constructing a better tomorrow

Jly 1.4• ý2008

Memorandutm to Pili ....

From: SteveKiser >-:

Reviewed.By: Kathryn) White. Omlvso

Subje4: Report of SPT Energy - MACTEC Atlanta CME 55 Tru k
Hammer Serial No. 505 Automatic Hammer
WORK. .NSTRUCTION No.: 18. (FLR-085)
STP•. COL Projject
NMaragcrda County, Texas
MACTEC Prjc No 6234-08-4660:

Jonathan Honeycutt, of MACTEC Engineering atnd Consting, inc. (MACTEC)u perfohned& energy
.measurements on the drill ricg atthe subject ýsite per the, rferencedWork Insiructions. This
mnemoradn.d : summarizes the Bfied atning 6tiViti~s ud :prteSents:.the results of the energy
;measurem~ents:.:

SPT.Energy Field Measuremn•ntsý

SPI energy, measurements were made on Junei 3•and 14, 2008, during drilling, of Boring U4-3•" at
hw rcftre d. sire. The tsting was peefrfo-ne& .by Jonathan loneycutt from approximae]ly 5:09

,PM to: 6,09 PMon Jun 1,3.unde;r scattered soesadatr rtref85decrees Fahrnhit
and• from 3: .50 PM toý 4:.34. PM on June 1. 4 under:rainy conditions and ;of about R85: to90 deges
Fawrnreiheit> The boring wadtiied with personel and:eqaipment! fromMfACTE•C• AtIanta.. The
.diling.equ.ij ent consiS'ted of a OMIK55 mo te:ruck.-mounted drill rig with an.SPT: aiutomiatic:

hammer. The: drilling tools consisted of NW•-isized. drilling rods and a 2-Ibot long split tu'be
sampler: . 'ud rotary drilling techniques: were used to advance the boringzs be~low the: depth CAt
which groundwater was encountered at the time of energy, testin. The drill fig operator during
:s~am.pling,.was Mr.. Phil Pits.. Energy, measurements were recorded.ding sapling at the depth
intervals shown in. .Table I., I
The ýeer Ymeasureenihts were peffiried:ý%ith ag i .a ................ P

energy..............e performed.with a Pile Driving Analyzer.(... ) model PAIX:(Serial.No. 362214. and: calibrated accelerometers (Seria~l Nos. 1"9 an 1(9"3) ":Kg)0::ad~ K83)n~: sraingages::

(Serial NoN:. NW, #1946/i and:' NW#`i46/2), A steel, drill rod. 2, feel long and instrunhPted .itit

dedicated, N rn egagcs, wa .,s insefted at the t6p 6f thle, drill rod str.n immi diately below the.SPT
harammet. 4 The inserted rod was :also instrumented with- tvwo piezoresistive accelerometers that.
were & , lietO to the &of :the: . rod. The, itltrtrhtnte& rod.insert had a cross sectional area of
ap.roxiimaaely. L49 square incies and an loutside dianieter. of.approxinatelav ; 675 inchesýat. the
gage. location. The drill:roes included'in the drill rod strinag iwere hoiiotw rods in 5 to 10.£oot long
sec-ionhs With, an_ outside and inside diamet er •f:•approximatel V "5 2 ,6 i Z 25:2 .inches
respeditvelvI The recomimended.operation rate ofthi Ihammer :is notknown. Drue to the closed
hammier:cs ystem•. thie :nammer Iubiication condition a nd anvil dimensi.ons could Inot be: observed.

ThCalibration, Records fi0

!The. cali~bration records .for a~ill: thie above areflied~in. DCN FLR.-079.

Wxctcoh.

17 Paues Total.

DCN: FL'RSl
MACTEC Engineering and&Coniulting•.Inc.

Nucea E8rgy S2y t3661es637-,60:.F F Serv8
Nuclear Energy Systems & Services Division
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Cailculaions for EFV:

'The work was done in general accordance with ASTM 1D 4633-05. The -strain and acceleration.
signals were convened to force.and velocity by the PDA, andthe: data:'was: interpreted b the
PDA according to the Case Method eqain Thbe maximumi energy ran'smitted tthe drill rod:
string c(as: neasured at the.l]ocation of the. strain gages andi a6elerometers): was calculated by the
PDA using the EFV method equation, as shown below:

EIFV4FJ1(t) :*Ait *d

Wlheri-e: NV-=•lTransf}erred tneirgy iEF V equation), or ;Energytof FV:
F(i) =Calcul ated force attime, t
V(t) Calculated velocity at timejt

TliEFV method of energy calculation is recommendedhin ASTM Standard D463305. Thle EFV
equation, integrated over the compltee wave event. measures:the total energy content of the event
using bothIforce and vciociw measurements.Tihe EFV values associated with each blow analyzed
aire tabulatedin the attached PDIPLOTtabes atd. are also: shown graphically in the: DIPLOT
charts.

Calculations .for. ETR

The ratio of the measured trahisferred. energy (EFV) to :he theoretical potential ener.gy: of the SPT
system; (140 l weight with the specified 30 .inch fal.) is the ETR. The ETR .values (as :percent of

the theoretical value) :are:shownM in TAble I:

Comparison of ETR to: Typical En ergy.Transfer Ratio Range::

Based, on a research report pUblished by: thieý:: Floirida Department of Traansporation (I.DOT)
(ReportFWINNo. 051:08591 .1999), the average ETR measured for automatic: hammers: is 7:96%
'Tie standar.d deviation: was:.:7.z9%; therefore,& the, rangeot' ETRs within one standard deIiation oif
the average was, reported to::be -71 .7%. Mo 87.5%. This, range of E1Ts wa also:d consistentit; ith

other research that was ýcited in the MDOT research. paper; however, maximnumi anid' mi.r1unimu
:ETR values of up to 98% and: 56%, respectively, were reported: in the literature. The ETR.values
shown in Table are generally:.within the range :of tpical values: f6r atomatic hammers as
reported in the literature,

Discussion

Based on the field testing resIAlts observations: from: :the SPT energy measurements:. are

,summnarized- below'K

:0 The data obtained bVythe PDA. are !consistent between individual-hammer blows
and b,,tween t•e sample... ... depth :tested •• general, thew first. a nd: Jlast one :(and.
somletimes, two) hammer blow records recorded by theý PDA produced poo .P1iiY
dataj(which is relativel y common) and, as such, :therecord(s)was(were) not used:in
thet: data: reduction.:

TOSHIBA CORPORATION 367/763 DCN: FLR-317
Nuclear Energy Systems & Services Division
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1 The average enetgy transferred from, the hammer to the drill. rods for each
individual depth interval using the EFV method ranged:frofim 2884 foot-poulids ý to.
,364 foot-pounds.. These average eýnergy transfers:correspondto- energy tratisfer.

ratios-(ETR) of 82W to 87%,of the, theoretical enerLgy,(4356 foo-p0unds*) o•fthe SPT
hammer.

w. The average:at. each depth interval was. calculated' as.the transferred enereyv for each
analyzed blow of the d.epth in•tervals: divided by the: total number ofihammer blows.
•aalyzed.. Tle ovealladverage energy transfer of the SPT system: (f0r allthe depth
inte•als. tested): was. 296.3 footpounds, with an.average ETR f:84M7%.:

Attachments: Page 4 Table I - Summary of SPT Energy Measurements I 'Page
Page s5 Work instruction:- DN FLR-0"S - I.'Page
Page 6 7 Record of SPT :Energy Measurement .2 Pages:
Pages 8 - 17. PDIPLOT Outpit - I0 :Pages

ORATION 368/763 DCN: FTOSHIBA CORP( LR-317
Nuclear Energy Systems & Services Division
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TABLEI.

SUMMARY O1 SPTTENER(GY MEASURENIENTS (ASTNI D4633-05)

South Texas Projecta(STP)::cOL Site Units 3 and: 4
Waddsworth. 'eiXas:.

MACTEC :Prject No.:. 6234•08-4660

V ..
U,: 4

c•.: - .4

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

:=505 ,:6 1;11/20:08 :. 4.i O- 412 ,5 6 11i2:, 129: "• : 40) 304 W6.9%(C~[I'• .. pAi..!"tP . U44 :NW,¥- : 46.0 - 47.5 '37 :.-.- : . 2(f

ff2.:M E: •, Atlanta.• P~ ! P~ s 4 3• a.. . .. .. . . . .. " ... . . . ....T r : . • .. . . ....

:![i~~~~~~mclQ;;~~~1, -i 7ýA/00 8 119 i..; :7 8 -8.,:23: :49,. ::.. 288 ] 8.:•f:

.... ~~~~ &1/208 ..... .. ..........:... ....... [Aeaefo~gi 26•::; 4/

769 :: ..f4329 S
-- - ---- -

•..Meas.ured: gnergy enegy 'basedo e -EF meior As.he m:S-M |.0463-305, .for-eaci -blow recorded by-:the PDA..In. some ::cagSc the~m•iland Iit fina

0onc"to twobiows pr'oduced poo6rquality data, and vwerc not used~to calc•ulawteite Acve&~ Measurzd.Encr-,y
505 6/31000/2b0/08p Wi'eMX equals i 8 ta serred.enorgymeasured by the2 6-12c29 4dPDA 304

Atleny rnf e anta ___________ M__________

.Ease•: Eiane~rgyato is energybase.on sured Energy divaide by the tineorefical.STM 43renergyof 350 blown r e(h40 pound hammer .Inalinge:2.5ce et)..

TEien.averanser.EIlRvaioues:theMeasiuredEerigy I divSideby ttre energy o3 opn( odnrdue tgo 25undo ffe.
Th vre ET vlus aydife slgtlyand insignificantly, from those in the:PUILTtbe u orudf

0

mz

"r
i-- IPrepa~red By: °.., .. " Date: T" .•.'• I j-.c kedl-7 Bt7 Date 7..... .

-4 I

(0
LA



: ......... W ork Instrucioi n ;No. 18: •..... :

CTECI Egeeng :an Consulting, inc.
!: . K:CTECIP~roject: 6234-G84660•.... [

RS-5130404

Issned To: ISteve Ri .ser, Jo6n Hone~vcutt Re.,o 0

Issued.By: .Robert ..Smith .. ..... _'_Date: Jun 5-.2008

SVtalid From: June 5. 2 .008 . To: June 5 2009

[ Ttask.Dbescrpfion;:Perf~rm SPT~n. r6rM-easu emrensofS d:i:: . ....l .: f i.gs .. :

Applicable Technicil Proceduresi or Plans, or other reference:

Work Plan: (currentmrevision),. ASTM D4633-05..

Speecifc Instructions (note attachments where necessarmy): Performn energy. measurements for each dril
rgi on site collecting sphlitspoon :samples :nacco:rdance with ASTM Db631-05. Consult with Site:
Coordinator as: to: shetdula for rigs that may be planned for: ue that are not yet. present Hammer wei•gts
have been checked by site personnel,; and records will. be available ons-'i All rigs are usingauoatic

hammfter sytes 3e sure to check each d .rill rig using all hammer/rod combinaation~s thiat it wil] be using,
Depts fr mefsur ments should be coordin~atd with the Site Coordinator, but should begin at a minimum
depth of 10 feet. Collect at least threeene.r9y measurements per dririg.

Submit :copies:of calibration records for.equipment to Quality Assurance f6r review prior to begninning
.work on Site.
SpecialIntructfions (niote attachnents. where necessar) Confirm with Site -Suptrisor that approval of

equipment.calibrationerecords ihaisbeeln:reeiv ed Tpribr-to beginning field testing. :If unlexpectedconditions
are encountered•that.•ffect measurements, notif Shaund Lehman And Rob:Smith.immediately..

ReportFormat: Standard report in accordance with ASTM D 4633-05 requirements.

Specific Qually Assurance Procedures Apilicable: QOAP20-1; QA.P25-1; QAP for Reporting
Ni-uclear-Related Dtfect, orNoncompliances, per Federal Regulation I OCFR2 1 and Section206 of the
Energy Reorganization Act of 1974. C rrent revisions apply.

Hold Points or Witness Points: None.

Records.: Al records generated shall ýbe considered QA Records,.

Reviewed and. ApIovd b~ (Note:

PrOject Manager:

Projet Prmncipal Engineer:

Site Mnager,/Coodiator
P .ag ers:

0,4, one. signa~ire is: reurd fo isace'

• _ _ Date,:

DCN ....LR-..5
:DCNL FLR,07W..

[

Attachments:.

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

370/?63 DCN: FLR-317
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jw MAC EC
2-801 iYORK0AONT ROAD, SUITE 100 0 CHARLOTTE. NC 28208

Teoephone:j (704) 357-8600 [ Facsimlie: (704) 357-8638

RECORD OF SPT ENERGY MEASUREMENT
GENERAL INFORMATION DIMLL RIG DATA

PRO ECT", Souh Txexs Paroiet COLMASite 4CAKE .. . .
LOCATiO•: .atagoda County; Texas. .. . ....... . O.. .t j -. .

. . , . .. : . ' • •-. . ...... .... ...... - S R.. . .. .

•*" •: ' •• ':.... ii~ ----------: ............ : , ' : .... .: • • • : ,

......... . . .. ... AMMER TY.. . -. .....

WEAMMh ~ J C44I. ROpE CON~qmON NVA ___________

INSPECTOR; _______________RCSE

DRILLING COMPANY, ii44Ct- OOF NEAVEB; INIA

BORING DATA ___________

DEPTIh DRILLED; -------------____ __ __ __

NA•MME.R O PERATOR: :N/A __________.___- :____

..... ...... ..... •. .......... .... . ...........

SAMPLE

.E-1H N-VALUE

1$-
;~- 1  - -- --- -------------

-2.__ 1 5 I.

1 ~ ~ ~ ~ _____ _____ ,----------------__

*------- ---

I ___ _____ _____ _ ___ ____ ' ~----------------

SS___ -_I71
_ _-_ - --------- --_ -._ _ . . ....

_ _ _ _ _ _.... .. . .. .----- ------------ _ _ _ _

TOSHIBA CORPORATI
Nuclear Energy Systeg.

A11;46 (3 5&ýg i-co 3 P4 5 DvN:l
DON: FLR-317

.............. • " •.• m¸- 1... .1, ,-, -.- -A.. ,r
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%' MACTEC
2801: YORKMONT:ROAD, SUITE:.: 100 0. C- -. LOITE, NC 28208

Tele phne: (704) 35 7.8600 1 Facsimile; (704) 357ý8638

RECORD OF SPT ENERGY MEASUREMENT
.GENERAL INFORMATION. . DRILLRIPG DATA,

______________ Soluth hxean F~rne-z t: COL Site MAKE___________ C 4~
OCATIO:... . Matagorda 'Cou-ty, Texa ......... MODL ... ......

PRO.E-T NO:34 ' 1 7• ....0. . ..A N•- .. .

WEA~hER:Scod~s4 
4 nkert ft C' ~ROPE, cOtiOMM: N/A _________

DRI~iG CMPNY:NOwO SHEAVES:. N;4A

BORING• DATA

..EPT.• DRILLED: .....••VW ....... _ ....... __. ___-__...... .. . . ..... .. _

TIME DRVEN: _____________ ______________

RIG PERATOR: _______ ________________

HA M ER OPERATOR: NIA, - ... ...... - . ... .....

P ,APAKSERALWN•.: .. 3622L .................... • • • ." . _ . . ...................

CC-EL.SERIAL HOE,: - y q4 o .. , ._ __:_,...... . . .. __

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

SAMPLE

iEPT:

• EPT
• •4>ALuE

1-

2

4 -! U . . . . t -f- - --.. . .. . .. •

.. ;. ........... ...

-.. , .... :: ". -......----------- I- -- •. . . .

•-. .2,S : __:_-____/ ___ ' I__ I
1,, I: : . . . .... .. ... . . ...
____ ___ __ ____ _ __ _ _ __ I____ _ i_

- I .. .. . • : .. S

__ __ _ __ _: I . ..

REMARKS:
:! • of :

9.4 4 
t.

TOSHIBA CORPORATIONLy
Nuclear Energy Systems& Services Divisikhl\.C
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MACTEC Engineetringi and .Consulting iiC.IhcCae.Method Results

STP CCL .SlTE.-:Boring U4w:3 ;30:- 37S5 .Samplei

Test date: 13-,Jun-2008:

CD

0
CD

Max Mcemur.J C~stros:s

1 10 .20. :30 40 0;0
... ... .. .. .. -- -- ---- .. . ..... ... ..

...................1...... .........?........

1 ........8...........

S
IM~ws. pfýrm .Mnute

-33 0

ETR ((i*

:1•65 •49•5 6&'o
.....,.-4

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

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

0 -
25: :.50

B
C)

CN)
Ob

ai :24• -!! ...

.10:

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

.................... ; ........... ....... .. .............. .. .. ..........

-. ... .. . ...

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

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

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

...........

..262

75. 100

............~ ~ ~.... •,....•;i................ ... !

.... .....

•-• .. ............. .... ............. ......... T.........

0
z
r-n

0. 5
15

.).

0.520 0.0 )87 01175- 00.0001 .



MACTEC:Engineering and. Consulting., Irnc.
-ase Method ResUlt.

STP COL SITE,. Boring' U43.1 36'1 37.5' Sample:
.. ....... .. ..I. .......... . . . ...: . .... .. ..OP: JNH: .. . ...

AR: 1,49inA2
,LE,. 42.00Aft
WVS:. 168607.9 f/sW S....... ............ .. .. ... .. . . . .. . .. . . .. . .. .• . . .. .. .
CSX.: Max Measured Compr, Stress

,TSX: Te.i•ionSVtres Maximumt
FMX: Maximum. Force

VM:Maximu.m Velocity,

BMW Bf6ws per Minute....................... ..... . - - l-, ------
BL# depth

ft
2 0.0 60
3 0.000
:4 0.00
.5 0.006 0.00
7 0.00
8 0.00
9 0;00

10 0,00
• i 0.0012 0,o0
13 0.00
14 0.00
15 0.00

16 0.00
17 0,00

19 0.00
1 9 0.00
.20 0.00
21 0,00
22 0.00

23 0,00
24. 0.00

25 0.00
26. 0.00:ý
27 0,00

29 0.00
30 0.00
31 0,00

32 0.00
33 0,00
34 0,00

.CSx

25.3
24.9
25.5

25.2
25.1
25A4
26.3
25.1
26,1
2&5.5

25.4
24.9:
25,3
24,8:25.6

25.8
26.1
25.4
25.5
26.0.

25.9
25,9
25.0
25.5
25.3
25.3
25.21
254:•
25,0

24.8:
25.3
25.8
25.4

.. ......... ..... .... . ..........TSX. TI MX
ks' ip

15.9 37
.1.4.8 38:
14.7 37

15.3 37
15.0: 38:
14.9 39
14.6. 37:
14.8:: 39:
14.2 38.
14.3 3814.7 37
14.9 38

14.4 37
14,5* 38
.14.3 38
:14.4 39
13.9 38
14.3 38
14,3 39
143 39.
14:3 39
14.7 39
14.2 38:
14.2 38
147 38
14.5. 38:

14.8 38.
ý14.1i 37
1318 37
14J7 38
13.9 _ 38:

14.6 38

RS-5130404

Page 1 oI
PDJPLOT Ver. 2008.1: Printed: 22-Jun-W2)8

Hammer ID: 505 (MACTEC•CME 55);
Test date: 13-Jun-20089

SP: 0,492 IdSft3
EM: 30,000 ki

... .. .. . . . .. . . .. : . . .. . JO :. 0 .70.......... .................................................... ... . .... .. . .
FV.P Force/,Velodly proportion~ality
EF2:. Energy of F,12
ETR: Energy Transfer.Ratb0:
EMX. Max Transferr Energy

. . .• ..: . ....... . .... . ......... ... ... . : . .... . . .....

1; k-ft (% k-ft
:14.22 098'- :0.315 87. 01305
14.3 53.0 0.95- :0.308 87 0 305

.1,4'.3 52.2 0,94 0.310 85 0290.7
14.2!. 52.6 098: :0308 85 0.299
146. :525 0.95 .0316 87 0. 3o03
14.3 52.4: :0,97 0.314 86 0.300
14,7 52.2. 0.,97 0,319 88 0.307
14.8 .:52,81 0;93 0321 88 0.307
14.6 52.3 0.95: 0;318 B6 0.302
14.7 524 0.95 0.319 86 0.308
14.4 52.4 0.94 0.308 87 0:303
14.3 52.3 0.99 0,312 85 0.298
14.5 52:3 0.95 0.303 85 0.299
14-7 52.6 0.96 0.31 1 88 0.307
14.7 522: 0.92 0,310 87 0V305
14.:6 52A4 0.94 :0.314 86 0.3001T
14.6 :52.4: 0.93 0316 89 .0.311
148 52.2 0.93 0.318 87 0.305
14A 52.3 0.96 0.315 86 .0.301
14.3 52.2 0,93 0.31 88 0,30814,3 520 0:.93 0. 307 85 0.297
14.6 52.3 0.96 0,13 16 87 0.,304
14. 511.9 0.94 .0,310 87 0305
14.3 52.1 0.93 0.307 85 0.296
14.1 51,8 0.93 01313 85 0,298
14.3 52,1 0.99 0.307 85 0.299
14.4 51.9 0.95 0.301 86 0.301
13.8 52.1 0.95 0.303 83 0.291
14.1 52.1 0,95. 0.308 85 0.299
14.4 51.7 0.97 0.304 86 01302
14J1 51.9 0.98: 01299 83 0.290
14.0 51.9 0.9$ 0.306 84 0.295

64 1 51,9 0.97 0,312 87 0.304
14A4 50.7 0.95 0.311 86 :0,302

Total nhumberfo blows analyzed: 33

Time Summary

Drive 37:seconds 5:.09;17 PM -:5-09:64 PM (6.13/2008) BN2 -34

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

374/763 DCN: FLR-317
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MACTOG Engineerwinand Consulting, In~c. - Case Method. Resultsi
Test date: 13-Jun-2008

STP COL.SITE.- Boring 04ý-3;:41:' -:42.5 Sample,

..........

P:

3PM (.') ...................
BiOw:per Mihute

.33.0

16 <V-
:B

:U.9cr)

:N ý24

:b
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0 30 .40.

x .

.0 ....... ............. '.
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-- --------- -- ----
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.MACTEC. Engirneering and Consulting, Inc,
Case Method Re5ults

STP CIL SITE. Boring U4-3;.41' 42.5' Sa.mp
OOPF JNH_
AR: 1.49 inA12
LE: 47.00 ft
W S -- --- " . ......16.307.9 ..s
CSX: :Max Measured Compr. Stress
TSX. : ,Tnsion Stress. &,axrn..
FMX: Maxlmum Force
VMX: Maximum Velt...v

?PA.Bo sprM nt:. . ........... -------

RS-5130404

Page 1 of 1
PDIPLOT Var. 2008.1- Printed: 22-Jun-20083

Hammer 1D: 505 (MCTC-M E, tK5

EMR 30.000 ksi'ý
• .. ... . 10 - 0270 .

FVP:R ForceNeloelty p6portionality
EF2: Energy of. F-2
ETR;: Energy Trainsfer Ratio
EMX: Max Transferred Energy

BL Aepth
:ft

2 0.00
3 0.00

4 .0.00
5 0.00

7 0,00
8 0:00
9 0.00

10 0.00

13 0,00
14 0.600
15 0.0f0
16 0.00
17 00. 00.
18 0.00
19, 0.00
20. 0.00
21 0.0022. 0.00:
23 0.:00

24 0.00
25 :0160.0
26: 0.00:
27 0.0028, 0.00
28: 0..00
30. 0.00:
31 0.00
32 ' 0.00
33 0.0034 0.00.

35 0.00
36 0:00
37 . 0.00
38. 0..0o0
39 0.00
40 .0.0

.•41 .00.v..................... er a -.........Average.

CSx: TSX1
•ksi .ksi:

263 14.41:
26.6 15.9
26,6: 15;3
27.2 16.5
26.3: 5.8
25.8.: 15.7
26.2: 151.3.
2613. 15.2
26M5. 141
26.31 13.8:
25.8 13.3
26 .3 13.5:
.27.0 \ 12.9
26.3 12.3
26.6 117
267 11.2
26A4 11.8
2.1 :11.2
26.6 11.3
25.19 111.4
.26.31 10.8,
25. 8 11 A.
26.52 :11•2

'26• 113
26A.4 10.3
25.9 11.1
27,. 10.7
25.:9 103.
:26.5 10,3
.25.0 10.7
25. 6 10.7
26.3 10,5
26.7, 11.1
27.1 10.5
26.1 11.
26.8ý 10.

255 10.4

27.2_ 10.6
27 . . ...... .. . ..............5
263 12ý2

FMX VMX. BPM FVRP

39- 1316:. 1ý.9 0.89
40: .13.5 .51.5 .1:04
4 13.8] 52.2 0.90
40 13,7 51.7 0.96
39 13.:7 51:.9 0.89
38 134 54.8. :0.91
39 13.4 52.2 0.88
39 13.7 51.6 .0.85
39 13.6 51.5 0.99
39: 13.3 52:2 1.06
39 13.6: 61.:.4 0.90
39; 13.5 ,52.1: 1.10
40: 136, :51.:3 1.11
39 13.3 :51.8 0.86
40 1 3.5 51.5 0.87
40 13.6 51.7 1.10

39 13.4 51.6 1
39 13.6 51.5 1.04
40; 1.3,4 51.6 1 00
ý39 13.9 51.4 0.911
39 3135 5i1.3 0OAS
38 13. 5 .5"i's 0.92

139 3.7 51.5 0.91
.39, 13.2 51.1 1.02
39 13.6 5.1.3 01.88
.39 13.91 51.1 0.91
4.1ý 13.9 5.3 0.96
39 13.1 51.2 0.97
39. 13.4 50.9 0.84
.37 1.3.1 51...2 0.94
38 12.9 50.9 0.81
39 13.3 61.0 0.84
38 13.:7 51.0 0;91
40: 13.9 50.9 1,09
39 13.3 50,8 0.87
40 13.7 50.8 1.06
.38 13.4 51.0. 0.91
41: 14.0 50.7 0:.99
39 13.3 50.8 0.96
40 14.0 506.6 0.95
39 13.5 50.1 0.95

Total numnberbof blows analyzed :40

.. •. - : ,::. :. :, . ......... :.: ..
EF2 ETR :EMX
kft (%) kMft

0.323 .87 U0305

0.323 •88 0307
0.330 89 0,311
:0o322 . 89 0.3111
.312 :.85 0.298
0.319 87 0.303
0.322 90 0,3116
U.31:7 87 0.305
0.321 86 :0.302
0.317 87 :0.305
0-324 .90 0.314
0.320 :88 ,0307

0.314 :88 0.306

0.316 8:J : 0.304
0,315 85 0.298
0.31 6 87 0.310
0.316 85 03299
0:315 85 0.297
0:.312 88 0.305.0.316 .85 0.2299

ýo.M8 ::86 0.303
0315 86 0.302
0.324 88 0.308
O.3174 85 0320
0.318 86 0.303
0,301 .:86 0.o3o0
0.304 ,82 0.3288
0.313 85 0.238
0.316 '87 01304

318, ..87 U035

0.307: 83 01291
0.322. 89 0.311ii
0.31 84 0.293:
0.322: .:89 0.311
0.313: :86 0.301
0.319 88 0.307:
0..1. 87 0.0••4................... .................. ..

Time Summary.
Drive 45 seconds: 5:39:13 PM - 5:39:58 PM (6/1312008) BN:2.:r 41

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

376/763 DCN: FLR-317
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MAICEEC Enginee r i and Consulting, Inc., -Case Method; Results

STP COL S ITE Borin u4-3; 46. - 47S.. ampl

P13FM ( ;e:=M!r)!t

Test date-s I3-Jt~n-2008

:30

ETR trat.0 .: u
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.... . i . ........ . !
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MACTEC Engineerinrg and Consulting, Inc.
Case Method Resultsý
STP CGOL SITE BorinNg U4-3;1:46ý:- 475..Sailpfe
OP: JNH
AR: 1,49 Mn42
LE: 52.00 ftW S: .16.807 .9,fs ... . ..f .......s........ . .... ... . . .

..~~ ~ ~~ ~~~~~~......... ..... ........................................ ........................... ..... ..
X:S;. :Max Measured Compr. :Stress

TSX: Tension Stress 4aximurýn

FMX:ý Maximum Force
VMX:, Maximum Veloc!ity

8P:Blows puw ut Mi. ...... Fp
SL# depth CSX: TSX. EMX

ft, ksi ksi11 kitn0
2 o0.0 25.5 2018 38
3 0.00 24.1 18.2: 36
.4 0.00 24.3 17.7 36.
5 0.00 24.3 17.6 36
6 0.00 25.0 17.6 37
7 0.00 25.5 .1z7X. 38.
8 0.00 251. 16.69ý 37T
9 0,00 25i6: 17.1 38

10 0.00 25. . 16.3 38
11 0.00 255.5 1615 38,
12 0.00. 25: "15.••8 37
13., 0.00: 24.9: 15.8 .37:
14: 0,00 24.8 15.5 37

51 0.00 24.8 15.A 4 1 37
16:: 0.00 25.1 15.1 37:
17 0.0 24.8i. 15.0 37
18. 0.0 25.2 14:6: 37
19 D.00 25.1 15.3 37
20 0.00 25.1 .114.4 37
21, 0.00 25,0: 15.0 .. 37.

A'i Verage 25.0. 25 . 6.. .37

RS-5130404

Pag.e of
PDIPLOT Ver.:2008.1 - Printed: 22-Jun-2008

Hammer 10: 505.(MACTEC-CM :55)
T'est date: 13;:Jun-2008

SR .,492 ldft
EM.:30,00.0.ki

. . . .JO: .. 0.70
FVP::: ForceVelocift, ,proplrtinlity

EFZ energy of 2
ETR: :Energy Transfer Ratio
EMX: Max Transferred Energy

VMX BPM FVP EP2 ETR EMX
f/s - k-ft ,(%) k-fl

14.2 .. 9 .098 0.315 ::85 0.298
1:1.4:1.. 52.1 0.95 0;299 83 0.289
•14.4. 520 0,92 0.304 .85 0.298
1 . 518 :0.95 0.30.1 82 0.289 q
13.9 52.2 0.95 0,303 84 0.294
.143 52.2 1.o00 .0.319 89 0,310
14.1 52.4 :.0.99 0.311 85: 0.301
14.4 52.6 0.96 :0.318 :88. 0.308
1.41, 522 .0.94 0.310 87 0.306::
14.5 :52.0 0.96 :0.314 88. 0.309:
14.1 52.3 0.99 0.31: 861 0.301
13.8 5.120 1.1l 0.304 84 0:296..
14,2 :51.7 0.096 0.301 84: 0.294
14.2 s518 0.97 0.302 83. 0.289:
14.0 .516 0,95 0.305 85.. 30o:
14.2 52.2 0.97 0.302 84. 0 .293 ".

410 52.0 0.94 0:3i0 84 0.294
14.5 :51,9 0.96 0.313. 88: 0309:
14.1 .51:8 0.92 0.308 85 0.299
14.0- 5.1,8 1.00 . 0.305 85 0.299-.------............................................ :........ .. .......... .. . .. .------ .......... . . .. . . . .. ..... . .. .. r,• ,. .. . . -

14.2 :49,5 0.96: 0.308. 85. 0.299
Total number of blýs9•analyzed: 20:

9:33 PM -60b9:55PM. (6113x2008). SN 2 -21

Time Sumnmary
bdrve .22. seconds,

TOSHIBA CORPORATION
Nuclear Energy Systems & Services Division

378/763 DCN: FLR-317
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MACTEC En~gineering and Consulting, Inc. - Case Method Results
Test date: 14=,Jun-2008
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MACTEC Engineerfing ar•d.Consuling, InM.
Case: Method Resufts

.STP COL SITE -. Bondg U4-3: .71 f..- 734 Sample
OP•:JNH ,

AR: 1.49 in"2
LE: 78,00ft
WVS: 1 f80.ig-
CSX. Max Measured Comprr Stress
TSX" Tension Stress Maximum
FMX: Maximum Force
VMX.: Maximum Veltocty
8IPM: Blows per M4inute........
BL# depth CSX TSX

ft kL; ksi
2: 06.00 24.3 15,2
3 0,00 22.88 15.5
4 0.00 24,4 14.1
5 0.00 23.2 15.1

.6 0.00 24 : 14,8
7 0.00 24.5 14.1
8 000 23.6 13,9
9 0.00 24.5 14.1

10 0,00: 24,0 13.5
11 0.00 25.0 13,6
12 0,00 24.9 13.0
13 0.00 24A9 13J.
14 0,00 24.9 13.2
i5 0.00 24,8 13.0
16 0.00 2412 12.6
17 0.00 25,2 12.4
18 0.00 25.2 12.4119 0.00 24.7 12.5
20 0.00 24.9 12.2
21 0,00 25.3 12.7
22 0.00 25.3 12.3
23 0.00 25,2 12.1
24 0.00 25.4 12.2
25 0.00 25.4 12,3
26 0.00 25,1 12,1
27 0.00 25.3 • 12.2
28 0.,00 25,6 12.5
29 0.00 25.0 13,0
30 0,00 24.3 . t1.9
31, 0.00 25.0 12.8
32 0,00 24.3 12.3
33 0.00 25.0 12.4
34 0.00 25.1 12.4
35 0,00 24.7 12.3
36 0,00 25.2 12.9
37 0.00. 24.9 12.5
38 U000 25.3 12;5
39 0.00 24.6 12.9
40 0100 24.4 13.1
41 0.00 24.9 11.8
42 0,00 26.0 12.9
43 0.00 26.5 12,41
44 0.00 2514 13,5
45 0,00 26.6 12.0
46 0.00 24.0 111.2.
47 0.00 26.6 t12.1
48 0.00 25.4 12,1
49 0.00 25,0 12.4

.0 0.00 2154 1.
Average .24.9 12.9

Time Summary
Drive 56 seconds

RS-5130404
Page 1 of 1

PDiPLOT Ver. 2008.1 - Printed: 22-Jun-2008

Hammer ID: 505(MACTF.C A7-_-CMEl 55.
Test date:. 14-Jrw-2008

SP: 0.492) kit.
EM: 29 972 ksi
.jc: 0,70

FVI': Force/Velocity proportlonalitv
EF2: Energy of F12
ETR: Energy Transfer Rabio
EMX: Max Transferred Energy

.FMX
kips

36
35
36
35
36
36
35
37
36
37
37
37
37
.37
38
38
38
37
37

38
38
38
38
38
37
38
38
37
36
37
36
37
37
37
38
37

38
37
35
37
39:
39
38
40
36
40
3$
37.

VMX
:f/s

13.7
14.2
14,5
14.2
14.5

14.0

14.7
14.1
13.9
13,9
14.0
13.6
14,0
13.8
13.6
13.6
:13.9

13ý6
13.6

13.8
13.7

13.6
13.7

13.6
11ý5
13.8
iag9
13.8
13,7
14.o
14.0
14,0
14.1
14.1
14,0
14.1
14.6
14:.2

13.6
14.1
13.8
14.2
13.6

14.2
13.4
14.3
13.7-
13.8

1.9

52.5
52.3,
52,0
52.5
52,5
52.0
52.4
52.4
52.2
52,3
52.1
52.2

.51.9

52.3
52.0
51.9
52.2
51.9
51.8
51.9
51.8
51.7
52.2

51.751,.
51.7
51.7
51.9751.7

51,8
51.851.9

51,6:
51A.:
51A.51.6
51.4

51,72:
51.4•

51,3
51.7
51.3.

5117
51.2•

51;1
51.2

FVP

0,99
0.,94
0.93

0.90
0.95
0.98
0.86

0.97
0.96
0.91
0.95
1.02

0,99
0.96
0,99
0.92

'1.00
.1.02
0.96
0.96

0.99
0.94
0.94
1902
0.98
0.96
1.01•
0.99

0,98
0.96
0.98
0,92
0.93
0.94
0.93

0.95
0.98-
0,92:

0.95
0.88
0.96

0.95

0.94
0.69

EF2
k-ft

0.302
0,302

0,30•1
0.291
0.305

0,302
0,294
0.309
0.295

0,309
0.304
0.304

01298
0,301
0.2951
0.306

0.301
0.301

0.308
0,309'
0.295
0.304
0,309
0310
0.303
0.308
0.306
0.307

0,297
0.302
0.300
0.303

0303
0296

0.303
0.301
0.312
0.303
0.303

0.300
0.312
0,315
0.300
0.313

0,298
0,315

0.291
0.298

0,310:.
0 303

ETR EMX
(%) kRit.

81 0.285.
83 0.292:
62, 0.288:
80 0.281
84 0.293
82 0.288
81 0.284
84 0.293
81 0.282
81 0.285
82, 0.289
81 0,285
82 0.285
81 0293
81 0.284
83 0.291
83 0,289

62 0.287,82 '0,285:

83 06292
84 0.292

81 0.285
82 .0288

83 0.290
83 0.291
82 0.287.
82 0.288
82 0.285
83 0,292
81 0,284
83 0.289
81 0.285
82 0,285.
82 0,287
81 0.284
82 0.285.
82 0.266
87 0.305

85 0,296
82 0,288
82 0.289
83 0.289
83 0.290
80 :0.•281
85 :0.299
81 0,282
85 0.299
79. 0.277
82 0.286
8... a4. .......... 0.292
82• 0.288

38: , 13.9 _ 51.1 0.91.............. ... ... .. ... ... ..... ............................... .. _ ... . . . . . . . . . .

37 13.9 50.8 0,95
Total number of blows analyzed: 49

3:50:44.PM" 3:51:40 PM (6/1412008)BN 2 - 50
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MACTEC Engineering and Consulting, Inci - Case Method Results
Test date: 14-Jun-2008
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RS-5130404

MACTEC. En•inee.rin and.Consulting, Inc;
Case Method Results:

ST •0CL SITE - BSoing U4-83. 7689': 78.4' Sample.
:OP: .:JNH . . .". .

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

AR: 1.49 ins2
LE: i83.0 0f1
WS: 16.800.0 fts
CSX. Max Measured Compr. Stress.
TSX: Tension.Stress Maximum
FMIX•': Maximnum Fercei:VMX•:: Maximum Velo~city

... ... .... .. ... .. . .. P age 1 • ::of 1
PDIPLOT Ver. 2008.1 - Printed, 22Jun-2008

Hammer 10: 505 (•MACTEC ATL-CME 55).
Test da•te: :14-3un f2008

.. . . . . . . . . . . . . . . .............. ...` ....` ..........- ..• :•- •: ::: ••..........:..............:.....• :•••

SP: 0.492 .kft3
EM:.29,972Ik-sl :

.................. ....... ...... .... . . J C " 0 .7 0
FVP.: Force/Velocity proportionality
EF2: Energy of F12
ETRP: Energy Transfer Ratio
. AEMX: Max Transferred Enpergy

BL# ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ..... .....-dth....:c ... TX:... M: •M: BM................BL# depth CS-qX TSX. FM!X. VMX. 8PM RIP FF2
It :kti :kl kips f/s k-ft

2 0.00 25.3 17.5 38 14.1: .1.9 0.95 01295
3 0.00 24.6 15,4 37 14,2 52.8 0.097 0.293.
4 0.00 251i 1619 37 14.5 . 5217 0;93 0.300
5 0.00 25.3 157 38 14.5: 52.31 0.94 0.303
,6 0.0 24.9 14. 37 14.5 :52.7 .0.95 0.301!
7 0.00 25.1 151i 37 14.3: :52.3 .09 :0.298

8 0.00 25,4 14.4 3.8. 142ý 512.5: 1.00 0.307.
9 0.00 25,2 1i 5.7 38. 14.2 52.1 0.,94 0.298

10; 0,00 25.2 14.7: 37 14.3 524 0.99 0.305
11 0.00 25,2 15.7: 38 1.2 52.6 0.94 0,296
12 0,00 25:8 15,61 38 14.2: 523 0,93 0.312
13 0.00 25.5 144 38: 14.5 52.3: 0;96 0.305

14 0.00 25.4 :14.8 38: 14.5 .52'.3: 0.95 10304
:15 0.00: 25,6 1.5.5. 38 14.4 52.6 0.93 0:304
16 0.00: 25,6:: 15.2, 38 14,5 :52.2 0.95 0.307
17 0.0(j 25.5 .13.8 38 14.5 52.3 0.98 0,307
18 0,00 26.2 15.4. 39 1416. 52.5 0.93 0.316
19 000 25.5 .14.15: 38 14.1 52.0 0.92 0.303
20 0.00 254 .14.4 :38 14:0 52.5 1M02 0.304
21 0.0: 259. 15-8 39 14.3 52.6 0.92 01312
22 0.: 25.5 1.5.9 38 14,1 62.4 0.93 0.305

23 0.00: 25.7 15.0 38 14.1 52.2 0.93 0.311
24 0.00, 25.6 151 :38 14.5 :52.2 0.94 0.308
25 0.00 25.9G 14.8 39 14.2 52.3 1.02 0.311

.26 0.00: 25.8 15. :39: 14.2: 52.3 0.92 0.309
27 0.00: 25.5 14.7 38 14;3 52.4 0.97 0306

.28 000 :22. 2 14.6: 37 13.9 52 4 101 0.304
29 W0,0 25.4 14.0 38. 14.3 52.4 1.00 0.310
30: 0,00 25.7 13.8: 3.8 13.9 52.3 0192 0.308
31 0.00 25,7 14.1 38 14.3 52.4 0,94 0.312
32: ..0.00 •25,7 :14.3: 38 14,.1 52,5 1.02 0.311
33: 0.00 25.5: 13.7. 38 14.1 52.2 1.01 0,308
4 0.00 .25. ,: :14.2 38 14,5 52.9 0.99 0.314

35' 0,.00 25.6:: 14..1 38 14.0 52.1, 0.93: 0306
35 000 25.5 14.8 38 14.4 52.5 1.00 0.311
37 0,o0 25.8 14.0 :38 141.3 52,5 0.94 0.313
38 0.00 25-S.8 14.5 38. 14,0 52.2 1,03 0.310
39 0.00. 24T.7 13.9 37 14.1 , 52.3 0.98 0.297
40 :0.00. 25.0 12.5. 37 14.0 52A4 1.00 0.300
4:1 0.00 b 25.3 11.3 38 14.3 52.2 0.93. 0,300
421 0.00 .25.3 1.0. 38 1..1 52.0 0.93 0.301
43 0.00: 2517 1:1.8 38 14.4 52.4 0:.93 0.306
4,4: _ _ 0.00 25.3- 11,6 ...8 38 14.1 :52,0 0.95 .0.299

.. .... : - .- : . ......... . .. .... ........................... ........... .• .---. . ....... . .... •-.................. r

Average . 25.4 14.5 38 14.3 51.2 0.96 0.305
ToWta number of blowszanalyzed:, 4.3,

ETR EMX

801 00285

81 0.2894
83 01292
85 :0.297

82 ::0,286834 0.292

:82 0.286
84 0.294
81 0.283
82 .0.288

82 0.288
84 0.294
84 0.293
84 0;294
84 0.295
85 0.298
84 0.298
86 0.391
83 0.292
83 0.292
85 0.299
83 0.292

85 0.298
84 0,295
86 0.300
85 0.299
84 0.293
82 0,288
86 0.300
84 0.293
84 0.294

85 0298
84 0.293
86 0.302
841 0294
85 0.297
88 0.300
83 0,291
82 0,;287
62 0.287
4•: 0.295

•84 0.292
85: 0 .2
682. 0.287

84. 0.293

Timle.Sumary:
Drive :48 :seconds: 4:33:28 PM . 4:34:16 PM (6/14/200.8) BN 2 - 44
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