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CALIBRATION PROCEDURE FOR

GEOVision SEISMIC RECORDER/LOGGER

Reviewed 416/06

Objective

The timing/sampling accuracy of seismic recorders or data loggers ,is required for

several GEOVision field procedures including Seismic Refraction, Downhole Seismic

Velocity Logging, and P-S Suspension Logging. This procedure describes the method

for measuring the timing accuracy of a seismic data logger, such as the OYO Model

170, OYO/Robertson Model 3403, Geometrics Strataview or Geometrics Geode. The

objective of this procedure is to verify that the timing accuracy of the recorder is

accurate to within 1%..

Frequency of Calibration

The calibration of each GEOVision seismic data logger is twelve (12) months. In the

case of rented seismic data loggers, calibration must be performed prior to use.

Test Equipment Required

The following equipment is required. Item #2 must have current NIST traceable

calibration.

1. Function generator, Krohn Hite 5400B or equivalent

2. Frequency counter, HP 5315A or equivalent

3. Test cables, from item 1 to item 2, and from item I to subject data logger.

Procedure

This procedure is designed to be performed using the accompanying Seismograph

Calibration Data Sheet with the same revision number. All data must be entered and,

the procedure signed by the technician performing the test.

1. Record all identification data on the form provided.

2. Connect function generator to data logger (such as OYO Model 170) using test

cable

3. Connect the function generator to the frequency counter using test cable.

Seismic Recorder/Logger Calibration Procedure
GE 0~i zPRevision 1.30 Page 1
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4. Set up generator to produce a 100.0 Hz, 0.25 volt (amplitude is approximate, modify
as necessary to yield less than full scale waveforms on logger display) peak square
wave or sine wave. Verify frequency using the counter and initial space on the data
sheet.

5. Initialize data logger and record a data record of at least 0.1 second using a 100
microsecond or less sample period.

6. Measure the recorded square wave frequency by measuring the duration of 9 cycles
of data.. This measurement can be made using the data logger display device, or by
printing out a paper tape. If a paper tape can be printed, the resulting printout must
be attached to this procedure. Record the data in the space provided.

7. Repeat steps 5 and 6 three more times using separate files.

Criteria

The duration for 9 cycles in any file must be 90.0 milliseconds plus or minus 0.9
milliseconds, corresponding.to an average frequency for the nine cycles of 100.0 Hz
plus or minus 1 Hz (obtained by dividing 9 cycles by the duration in milliseconds).

If the results are outside this range, the data logger must be marked with a GEOVision
REJECT tag until it can be repaired and retested.

If results are acceptable affix label indicating the initials of the person performing the
calibration, the date of calibration, and the due date for the next calibration (12 months).

Procedure Approval

Approved by:

John G. Diehl

Name

Signapre

Client Approval (if required):

President

Title

April 6, 2006

Date

Title

Date

Name

Signature
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United States Department of Commerce
National Institute of Standards and Technology
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Certificate of Accreditation to ISOIIEC 17025:1999

NVLAP LAB.CODE: 105014-0

Southern Caifornia Edison Company
Westminster, CA.

is recognized by the National Voluntary Laboratory Accreditation Program for confornance with criteria set forth in)

NIS T Handbook 150:2001 and all requirements of ISO/lEC -17025:1999

Accreditation is granted for specific services, listed on the Scope of Accreditation, for

CALIBRATION LABORATORIES

C:)
-.
C)

02

2006-04-01 through 2007-03-31

Effective dates
For the National Institute of Standards and Technology
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NVLAP-01 C (REV. 2005-05-19)
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National Voluntary
Laboratory Accreditation Program

SCOPE OF ACCREDITATION TO ISO/IEC 17025:1999

Southern California Edison Company
7300 Fenwick Lane

Westminster, CA. 92683
Ms. Jennifer E. Smith

Phone: 714-895-0133 Fax: 714-895-0781
E-mail: Jennifer.Smith@sce.com

URL: litt://www.edisonmetrology.com

CALIBRATION LABORATORIES NVLAP LAB CODE 105014-0

NVLAP Code: 20/A01

DIMENSIONAL

NVLAP Code: 20/D03
Gage Blocks

Nondnal Length in in

0,01 to< 0.05
0.05 to < 0, 1
0.1 to< 1.0
1.0
2.0
3.0
4.0
5.0
6.0
7,0

8.0
10.0
12.0
16.0
20.0

ANSI/NCSL Z540-1-1994; Part I Compliant

Best Uncertainty (-) in pin

1.9
1,7
1.2
1.4
1.8
2.2
2.9

5.4
5.6
5.8

6.0
6.8
7.2
8.1
9,4

2006-04-01 through. 2007-03-31

For the Nat'onal Institute of Standards and TechnologyEffective dates

Page 1 of 8 NVLAP-OI$ (REV. 2,34.0-31 )
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National Voluntary
________ Laboratory.Accreditation Program

CALIBRATION LABORATORIES

Nominal Length in mm

0.5 to < 1,0
1.0 to < 2.5
2.5 to < 25.0

25.0
'50.0
75,0

100.0

NVLAP LAB CODE 105014-0

Best Unceltainty () in nm"

52
44
39
44
47
60
80

NTIJP Code, 20/1)1 t1
Spherical Diameter; Ring Gages

Range in inches

0,040 to 0.825

> 0.825 to 1,5i0
> 1.510 to 2.510
> 2.510 to 4.510
> 4.510 to 6.510
> 6510 to 9,010
> 9.010 to 12.010

> 12.010 to 13.25

Best Uncertainty (:-) in pin fot

6
7
8

12
14
16
19
31

Remarks -

Comparison to gage blocks
Comparisoi to gage. blocks
Comparison to gage blocks
Comparison to gage blocks
Comparison to gage blocks
Comparison to gage blocks
Comparison to gage blocks
Comparison to gage blocks

ELECTROMAGNETICS - DC/LOW FREQUENCY

NVLAP Code: 20/E02
AC Current

Best Uncertainty (.6) in ppm""
Range Frequency in Hz

10 mA
20 mA
30 mA
50 mA
100 mA

10

270
270
270
286
270

20

199
199
199
208
199

40

1.27
127
127
141
127

400 to 10 k

116
116
116
130
116.

2006-04-01 through 2007-03-31

For the National Insttute of Standards and TechnologyEffective dates

Page 2 of 8 , NVLAP-IS R EV. 20Nc10-21}
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National Voluntary
-, Laboratory Accreditation Program f M-1 .7

CALIBRATION LABORATORIES NVLAP LAB CODE 105014-0

200 mA
300 mA
500 mA

1A

2A
3A

5A

I0A

20A

10
270

10
271
271

10

286

10
273

270
270
270

20

199

20
200
200

20

209

.20

233

199
199
208

400 to 5 A
116

127
127
141'

10k

130
40

127

40

129
1.29

40

142

40

132

116
116
130

400 tO 10 k
118
118

400 to 5 k 10k

132 148

400

121

I2
121

5k

143
10k
143

400 to 10 k

144

NVrLAP Code: 20/E05
DC Current

Ratnge

10 nA

100 nA
1 iIA
10 pA
100 .A
1 mA

0 mA .
100 mA
1A
1OA
30 A

Best Uncertabity ( in ppm''

2,9
2. 3
2.0
2,0
2,0
1,9
1.9
1.9

10,4
10,4

20.6

2006-04-01 through 2007-03-31

For the National Institute of Standards and Technology' Effective dates

Page 3 of 8 NV-AP-018 iRSEV. 2004--31 )
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National Voluntary
_______ Laboratory Accreditation Program

CALIBRATION LABORATORIES NVLAP LAB CODE 10501440

DC Resistance

Nominal Value in n Best Uncert~intv () in ppm "t I

100 ;1
1 Mi
lOm

10
25
100
I kil~k
10 k

100 k
I'M
tOM
100 M

8.20
5.50
3.70
2,10

0.40
0.40
0.50
0.50

:0,50
0.50
1.50,
2.30
3.30.
4.00

Remarks

Automated DC Resistance Calibration System

Automated DC Resistance Calibration System

Automated DC Resistance Calibration System

Automated DC Resistance Calibration System

Automated DC Resistance Calibration System

Automated DC Resistance Calibration System

Automated DC Resistance Calibration System

Automated.DC Resistance Calibration System

Automated DC Resistance Calibration System

Automated DC Resistance Calibration System

Automated DC Resistance Calibration System

Automated DC Resistance Calibration System

Automated DC Resistance Calibration System

Automated DC Resistance Calibration System

NYVL_4P Code: 20/E06
DC Voltage

Range

1,0 18 V

10.00 V
1.000 V
.1 mV to 100 mV

Best Uncertainty .(4) in ppm "0"' ",2 Remarks

0.80
0.20
0.80
1.3 "O'

100 mV 0.7

0,31.0 V

Automated DC Calibration. System
Automated DC Calibration System

Automated DC Calibration System

Ratiomotric Measurement Techniques
performed by voltage transfer utilizing a high

precision voltage
Ratiometric Measurement Techniques
performed by voltage transfer utilizing a high
precision voltage
Ratiometric Measurement Techniques
performed by voltage transfer utilizing a high
precision voltage

For the National institute of Standards. and Technology

2006-04-01 thirough 2007-03-31

Effective dates

Page 4 of 8 NIk.A.-018 (REV. 2054-10-31)
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®National Voluntary4....Laboratory Accreditation Program k... .. ' -?.....
r4 ,•.Es o0,

CALIB1LTION LABORATORIES

10.0 V

20.0 V

100.0 V

1 000.0 V

0.3

0.5

0.3

0.7

NVLAP LAB CODE 105014-0

Ratiometric Measurement Techniques
performed by voltage transfer utilizing a high
precision voltage
Rationetric Measurement Techniques
performed by voltage transfer utilizing a high
precision voltage
Ratiometric Measurement Techniques
performed by voltage transfer utilizing a high
precision voltage
Ratiometric Measurement TechniqTes
performed by voltage transfer utilizing a high
precision voltage

NVLAP Code: 20/E09
LlF AC Voltage

Range 10 20

2 nV 448 912

10 mV 119 230

20 mV 83 70

30 mV 134 ill

100 FmV 36 72

190 mV 36 31

300 -nV 46 61

1 V 120 36

1.9 V 36 22

3 V 26 34

IOV 20 42

19 V 26 23

30V 30 37

100v 140 46

190V 47 27

300 V

500 V

B

40.. .100

889
102 177

67 67

80 78

23 42
22 20

30 32
18 t0
22 9
25 17
19 to

20 11

26 19
20 16
20 20
37 29
33 25

est Uncertainty (- in ppm ,,. 1,3,4

Frequeney in lz

1k 10k 20k 5Ok

379

245

66

62

34

21

34

13

9
14

10

9

15

15

13
18

17

865

169

76

63
35

26

19

12

9

14

9

9

16.

i9

13

27

20

1073

180

76

71
34
21.

28

8

13
1 0

10

19
11
13
22
19

405

220

165

133

43

42

36

25
18

27

11

11

37

40

41

29

38

IOOk 300k 500k 800A 13M

1131 1265 2116 2595 2938

343 243 676 425 488

261 361 521 372 442

219 345 535 '688 791

77 169 . 220 287 225

80 136 124 264 215

59 116. 143 189 205

14 87 102 104 98

11 94 101 85 89

14 100 1.08 95 97

16 80 100 i11 100

16 98 109 82 82

44 118

22

,26

46

52

2006-04-01 through 2007-03-31

Effective dates For the National Institute of &tandaids and Technology

Page 5 of 8 NVlAP-I $ (REV. 2"4O-.!-1)
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® National Voluntary
W_______ -. Laboratory Accreditation Program c c, 4 * 4

CALIBRATION LABORATORIES NVLAP LAB CODE- 105014-0

700 V

1000 V

29 23

22 23

18

21

17

19

19
22

44 54

TIME AND FREQUENCY

NVLAP Code: 20/F01
Frequency Disseminiation

Range

10 MHz

Best Uncertainty (1)
.2 x 10"42

Remarks

GPS Receiver

MECHANICAL

NVLAP Code: 201,M05
Flow Rate

Nominal Flow Rate

(0,8 to 30) Lis
(0.1 to 800) inLis
(0,006 to 0.1) mrDs

NVLAP Code: 20/M06
Force

Best Uncertainty (t) In percent.• iS

0.3
0.4
0.7

Nominal Force hi lb

2 to 200
> 200 to 300
> 300 to 500
> 500 to 1000
> 1000 to 2000
> 2000 to 5000
> 5000 to 10 000
> 10 000 to 20 000
> 20 000to 35 000
> 35 000 to 50 000

2006-04-01 through 2007-03-31

Best Uncertainty () ,,ota

0.025 %
0,086 lb
0.14 lb
0.28 lb
0.55 lb
0.84 lb
1,7 lb
5.5 lb
5.8 lb

13 lb

Remarks

Dead Weight
Proving Ring
Proving Ring
Proving Ring
Proving Ring
Proving Ring
Proving Ring
Proving Ring
Proving Ring
Proving Ring

For the National institute of Standards and, TechnologyEffective dates

Page 6 of 8 NViAAP-O1S (REV, 2=c4-40-31
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®RNational Voluntary
________ Laboratory Accreditation Program

CALIBRATION LABORATORIES NVLAP LAB CODE 105014-0

> 50 000 to 60 000
> 60 000 to 100 000
> 100 000 to 300 000

NVLAP Code: 20/MO8
Mass

16 lb
26 lb

113 lb

Proving Ring
Proving Ring
Proving Ring

Range

10 kg
5 kg
3 kg
2 kg
I kg
500 g
300 g
200 g
100 g
50g

30g
20 g
10g

5 g
3 g

2g
ig
500 Mg
300 rag
200 rng
100 mg
50 mg
30 mg
20 mg
10mg
5 mig
3 mg

Best Uncertainty (1) in mg ,

2.3
0.93
0.65
0.43
0.052
0.043
0.041
0.034
0,020
0013
0.013
0.0095
0.0073
0.0048
0,0038
0.0029
0,0030
0.0017
0.0013
0,0010
0.0009
0.0007
0.0007
0.0005
0.0005
0,0006
0,0006

Remarks

Echelon I
Echelonl
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon 1
Echelon I
Echelon I
Echelon I
Echelon I

2006-04-01 through 2007-03-31

For the National Institute of Standards and TechnologyEffective dates

Page 7 of 8 NV1.AP-01 8 (REV, ;•0C4-10.31)
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*

CALIBRATION LABORATORIES NVLAP LAB CODE 105014-0

2 rng2 mg

30 kg
20 kg

0.0005
0.0005

56
22

Echelon I
Echelon I

Echelon II
Echelon 11

THERMODYNAMIC

NJLAP Code: 20/T05
Pressure

Range

> 1.5 to 50
> 50 to 1450

> 1450 to 16 000

> 1000 to 10 000

> 10 000 to 30 000

>*30 000 to 50 000

Best Uncertaitay (+) in ppm"t•e I

20.

90

Remarks

Gas
Gas
Gas

Oil
Oil
Oil

60
110

210

1. Represents an expanded uncertainty using a coverage factor, k = 2, at an approximate level of confidence

of 95%.
2. Approximate value. Actual value determined bythe test statistics.

3. All ACV measurementsoperformed via AC/DC transfer system.

4. Uncertainties listed are representative of the laboratory's accredited capabilities within the stated ranges.

Accrediiation is not limited to only those fixed values shown.

5, Dependent upon principle of operation of device being calibrated and its performance relative to

standards at the time of the tdst.
6. The equation: uncert. =(A+ B!mVDC')3 S (where A= 0.16 and B = 0.013.333) is provided in order for

potential. customers to calculate approximate uncertainties for values down to I mV, Example:

uncertainty at 1 mVDC would calculate to approximately v1l 15.47 ppm,

7. The laboratory maintains Echelon 1I capability for ranges 20 kg to i mg and separate Echelon III for all

ranges.
8. Avoirdupois mass calibration services are available by comparison to equivalent metric standards.

Uncertainties may be appropriately larger.

2006-04-01 through 2007-03-31

Effective dates, For the National Institute of Standards and Technology

Page 8 of 8
SNtVLAP.Q01 (REV. 2004.-10311
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GEOVision Borehole Geophysics depth wheel verification

Performed by Robert Steller on September 23, 2006

Depth reading in #1 Depth reading out F Depth reading in #2

Depth wheel 100.1 feet 99.95 feet 100.05 feet

&;N 101 (30.51 m) (30.46 in) (30.50 m)

500 pulse/revolution
Circumference = 983mm
(3225.07 millifeet) ___

Depth wheel 100,00 feet 100.05 feet 100.00 feet

SIN 102 (30.48) in (30.50 m) (30.48) m

500 pulse/revolution
Circumference = 994rim
(3261.15 millifeet) _

Aries winch 100.05 feet 100.05 feet 100.00 feet

200 pulse/revolution (30.50) m (30.50 m) (30.48) m

Circ-imference = 305.9mm
(I 003.51 millifee) •

Depth wheel I
S/N 103

1500 pulse/revolution
Circumference 1000mmi
3.28 1 feet) _

Comprobe winch
500 pulse/revolution
Circumvference =1000mmn
,l3281 feet) 0 . .

All measurements taken with a Stanley 10oft flexible staiiless steel tape model number 34-130, and a

Keeson 300 foot fiberglass tape., both marked in feet, inches and I /8ths of inches. Enough cable was

spooled off of the winch to allow the cable and tape measures to be laid flat on the parking lot surface side-

by-side. A permnanent marker was used to mark a 100.0 foot interval on the cable, and the marks were also

tagged with electrical tape for visibility. The cable was then spooled back onto the winch. When the first

mark was at the top ofthe measuring wheel, a matching permanent mark was placed, and the recording

systent (Robertson Micrologger) was set to 0.0 feet depth. The cable was spoolted in to the second n-ark.

and the distance was recorded. The recording system was set to 0.0 feet again, and the cable spooled out to

the first mark again, and the distance was recorded. The process was repeated one more time to spool the

cable back onto the witch, and the distance was recorded.

Estimated accuracy is of these measurements is 41- 0. 1 foot or +/- 0.03m.
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GEOVision Suspension-PS probe Receiver I-Receiver 2 (RI-R2)
spacing verification

Pcrforawd by Robert Steller on September 23. 2006

R2 center to Rt R2 center to R I RI bottom to source center hanging
centcr hanaing center banging submerged with Im isolation tubo

dry submerged 7S/N 250068

40,2in 4t).0in _.i

All measurements taken with a Lufkin 3.7m flexible steel tape model number HVIO34DM. marked in lmm

and 1001 of feet. Probe suspended in 3-inch diameter clear PVC pipe, using chain clamp placed between

bottom and center of Recei er 2 hard section (See Figure). Probe "'bounced" to establish unrestricted
hanging length before measurcmient. Probe allowed to relax for 5 minutes prior to each measurement.

Water level set to submerge bottom of Receiver 2 hard section.. Estimated accuracy due to hysterisis in

rubber section approximately +1- 0.0 1* or +;- 0.003m.
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APPENDIX D

BORING GEOPHYSICAL LOGGING

FIELD DATA LOGS

GEOVision Report 6533-01 vol 1 of 2 STP COL Boring Geophysical Logging rev a 2122,'2007 Page 179 of 404



MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

GEN

gelopkysical seruices

Project 5050-06-0496
February 26, 2007

..-- a?- BORING GEOPHYSICS FIELD LOG SUMMARY

SITE:_SOUTH TEXAS PROJECT COL
CLIENT: MACTEC
AUTHOR:_R. STELLER

DATE: -SL- I- o•,
JOB:_6533* _
PAGE 1 OF 1

CONTACT: MIKE SUFNARSKI PHONE:_704-357-5633.

BOREHOLE CONSTRUCTION: CASED UNCASEDV'

DIAMETERS AND DEPTH RANGES: A 0 TO 1 ;___.. •_TO_

BOREHOLE TOTAL DEPTH AS DRILLED:___.- ___

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING NO

DEPTH TO BEDROCK: 1`-

BOREHOLE FLUID: WATER ; FRESH WATER MUD' " SALT WATER MUD

LOGGING CREW:_R. STELLER C.

[LOG TYPE FILE NAME ~DEPTH RANGE IDATE ITIMES

&X-•z•I-Te- Iz• -- ?

ZI 13' O ->j7. z

~~1L-1~fr¶ fj r rq __ __ b' I p- t q 2.

~~~'~L L-~~ _ _ _ _

GLUOlisn Geaphysical Senrwe 1151 Pomoiuz Road, Uait PA Corona, CA 92882 Piz (951) 549-1234 Fx (951) 549-12346
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GEI &',zoýz ,~
geophkysicui services

5- ;ELOG FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL DATE: I?- )J"J/ 6

CLIENT: MACTEC 
JOB: .533

AUTHOR:_R. STELLER 
PAGE i OF 2

CONTACT:

CONTACT

CONTACT:

CONTACT:

DRILLER:
COMPANY:

-OFFICE__ PHONE:

_CELL PHONE:
_OFFICE_ PHONE:

PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:

GENERAL SITE CONDITIONSILOCATION:

BOREHOLE DESIGNATION: G_ _.3-- ,I, LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED.__!

DIAMETERS AND DEPTH RANGES: 0 TO 0.1' : !5_ -TO

BOREHOLE TOTAL DEPTH AS DRILLED: 7D57,

CONDUCTOR CASING?: YES__ DEPTH TO BOTTOM OF CASING__ NO

DEPTH TO BEDROCK fj i- DEPTH TO WATER TABLE:

BOREHOLE FLUID: WATER FRESH WATER MUDL/; SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID:L , TIME SINCE LAST CIRCULATION: _7Z (L.

LOGGING CREW: R. STELLER , C.,

VEHICLE(S) USED AND MILEAGE: _RENTAL

MOBILIZED FROM: :- ,T

ARRIVED ON SITE: o'7 o:

STANDBY TIME:
LOGGING STARTED: 14< "

DEPARTURE TIME: 5b

CAUSE:
LOGGING COMPLETED:t .....7

Gro Vigion Gau.lzvsscal &'rwres s.;I Pommia Read, Unrt P, Caro;a, C4 92S82 Pht (951) 54I-1234 Fx (951) 549-1236
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CUENT:_MACTEC
AUTHOR:.R. STELLER
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DATE: -I
JOB: 6533
PAGE 2 OF 2

WINCH: COMPROBE SILVER I OYO OTHER

MICROLOGGER 5301 O OTHER

ELOG PROBE 5490-' OTHER

PROBE LENGTH 2.50M(8.20 FT)

PLUS YOKE 10.6M (32.8 FT) . . "

MINUS CASING STICK-UP
DEPTH REF. OFFSET AT START 51T

DEPTH REF. OFFSET AT END _____

AFTER SURVEY DEPTH ERROR - 8., ' LESS THAN 0.4%? Y sP4

START START END END

LOG NAME DEPTH TIME DEPTH TIME

_____________ a1 0 14~ -,S5 )4:

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS; ADDITIONS, CHANGES:

GEOrVision GehyNsical Services 1151 Pomona Road, Unit P, Corona, CA 92982 Ph (951) 549-1234 Fx (951) 549-1236
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geophysies sevim

P-S SUSPENSION VELOCITY FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL "Q DATE 12 I1
CLIENT:_MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 1 OF

CONTACT:-MIKE SUFNARSKI OFFICE PHONE:_704-357-5633

-CELL PHONE:704-309-0624

CONTACT:_ _ _ OFFICE PHONE:_

PHONE:

CONTACT: PHONE:

PHONE:

CONTACT:_ PHONE:

PHONE:

DRILLER: PHONE:

COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONSLOCATION:_

EA# _ _ __ _ _
BOREHOLE DESIGNATION: LOCATION:__

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED V UNCASED

DIAMETERS AND DEPTH RANGES: 4 0 TO 2"- , ___ TO

BOREHOLE TOTAL DEPTH AS DRILLED: gig"

CONDUCTOR CASING?: YES__, DEPTH TO BOTTOM OF CASING ..2b' ; NO AL..

DEPTH TO BEDROCK_ _ DEPTH TO WATER TABLE: %

BOREHOLE FLUID: WATER_- FRESH WATER MUD.._L; SALT WATER MUD

OTHER:

DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION: I R

GEOVision Geophysical Senvices 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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SITE: SOUTH TEXAS PROJECT COL 6 2_. DATE: { -/
CLIENT:_MACTEC JOB:_6533
AUTHOR:_R. STELLER PAGE 2 OF

LOGGING CREW: . 0

VEHICLE(S) USED AND MILEAGE: _RENTAL_

MOBILIZED FROM: -- 1•" C,

ARRIVED ON SITE: 0"7.OC)
STANDBY TIME:__
LOGGING STARTED: -S*. 24
STANDBY TIME:
LOGGING STARTED:_
DEMOBILIZED TO:
ADDITIONAL DEMOB TIME:

. c. aar-lA

DEPARTURE TIME: to(O'30

CAUSE:

LOGGING COMPLETED: I - 04.

CAUSE:

LOGGING COMPLETED:

ARRIVAL TIME:

REASON:

BATTERIES CHANGED BEFORE LOGGING: YES-; NOR/V; STORED WITH NEW

WINCH COMPROBEr] GREY[] OYO [] RG-' THL2

INSTRUMENT OYO 12004[ 15014w 19029 RG 160023 [10024

RECEIVER S/N 12008E] 20042W 26066 C] 11001 - 23053 [] 30086

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS: Si-r•lr. 8. 1- t.o,' --r-2 .,.
•t I•.p. J.=•,,, .

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882Ph (951) 549-1234 Fx (951) 549-1236
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GEOVISION SUSPENSION LOGGING FIELD NOTES
FEXAS COL ts - 16 ý ?DATE: I s /,-F. /in .!•ITI:- •(flITH T

CLIENT:__MACTEC
AUTHOR:_R. STELLER

JOB: 6533

PAGE 5 OF C

I DEPTH IDEPTH UNFILTERED FILTERED COMMENTSMETERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

0.5 1.64
1.0 3.28
1.5 4.92.

2.0 6.56

2.5 8.20 .
3.0 9.84
3.5 11.48
4.0 13.12
4.5 14.76
5.0 16.40

5.5 18.04
6.0 19.69 00t __0___"i"( * ,. 9.

6.5 21.33 f_
7.0 22.97 "_

7.5 24-61 4
8.0 26.25 5
8.5 27.89 (

9.0 29.53 __

9.5 31.17 B
10.0 32.81
10.5, 34.45 10
11.0 36.09 11 _

11.5 37.73 0"-
12.0 39.37 13
12.5 41.01 'A-,

13.0 42.65 VS_

13.5 44.29 ____

14.0 45.93
14.5 47.57
15.0 49.21 14

15.5 50.85 ,_
16.0 52.49 ,
16.5 54.13 Z".-
17.0 55.77 _,_ _

17.5 57.41 j~q-

18.0 59.06

18.5 60.70 _,_

19.0 62.34 1
19.5 63.98 __

20.0 65.62 _'_
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GEOVISION SUSPENSION LOGGING FIELD NOTES
ECAS COL Aflo' ATE: ,2 4 "O.1z C•rTl:- R,"3t ITH T

CLIENT:__MACTEC
AUTHOR:_R. STELLER-

JOB:_6533_______________________JOB:_6533______________
PAGE- 4- OF

DEPTH DEPTh UNFILTERED FILTERED tCOMMENTS
METERS FEET FILE NO. IFILE NO. !CASING. WATER, ROCK, ETC

20.5 67.26 "
21.0 68.90 •
21.5 70.54 '3
22.0 72.18 ,
22.5 73.82 14.
23.0 75.46 rtr
23.5 77.10 3(0
24.0 78.74 317
24.5 80.38 ,qB

25.0 82.02
25.5 83.66
26.0 85.30 '4 _

26.5 86.94 WL
27.0 88.58 -"3
27.5 90.22 a_ _ _

28.0 . 91.86 q5 -
28.5 93.50 _

29.0 95.14 L17
29.5 96.78 '4&
30.0 98.43 '4
30.5 100.07 'G•o
31.0 101.71 '=
31.5 103.35 5-7-
32.0 104.99 -,
32.5 106.63 4"5-
33.0 108.27 l,•
33.5_ 109.91

34.0 111.55 _-1
34.5 113.19 5'_-
35.0 114.83 *

35.5 116.47 (on_
36.0 118.11 GI
36.5 119.75 _ ___

37.0 121.39 __

37.5 123.03 (0-
38.0 124.67 (,5,"
38.5 126.31 (p,.
39.0 127.95 __

39.5 129.59 .8
40.0 131.23 __,_
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GEOVISION SUSPENSION LOGGING FIELD NOTES
rEXAS COL - ?-t DATE: I ,a. 5 1(OOeSITE. SOUTH T r

CUENT:._MACTEC
AUTHOR:_R. STELLER-

JOB:_6533

PAGE O oF 0,

METERS FEET FILE NO. IFILE NO. CASING, WATER, ROCK, ETC

40.5 132.87 '70
41.0 134.51 ')1

41.5 136.15 -.2.
42.0 137.80 "71

42.5 139.44 *7 4,-

43.0 141.08 -1 V
43.5 142.72 1 fe
44.0 144.36 77

44.5 146.00 ?6

45.0 147.64 741
45.5 149.28 g

46.0 150.92 &1 _

46.5 152.56 &jZ _

47.0 154.20 _-_

47.5 155.84 CA,-
48.0 157.48 A <"
48.5 159.12 __

49.0 160.76 1 "8
49.5 162.40 bib

50.0 164.04 ?'
50.5 165.68 4o
51.0 167.32 Oil
51.5 168.96 •,

52.0 170.60 4 f,
52.5 172.24 ,_
53.0 173.88 _"

53.5 175.52 _ ,

54.0 177.17 9'77
54.5 178.81 4_J3

55.0 180.45 4R

55.5 182.09 l0b
56.0 183.73 i6 i
56.5 185.37 (dt-
57.0 187.01 to$
57.5 188.65 Dk1
58.0 190.29 1_ _ _ _

58,5 191.93 1_ _ _

590 193.57 I___
59.5 195.21 10b
60.0 196.85 100t .
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ING FIELD NOTES

lOB:_6533
'AGE ?a OF to

' DEPTH DEPTH UNFILTERED FILTERED COMMENTS
METERS FEET FILE NO. FILE NO. CASING, WATER. ROCK, ETCr

60.5 198.49 A(b
61.0 200.13 V _

61.5 201.77 1.1_

62.0 203.41 1 13_ _ - u- . ne- "

62.5 205.05 1,,1- ... r. 0- t.Q047 w-.

63.0 i' 206.69

63.5 208.33

64.0 209.97
64.5 211.61

65.0 213.25
65.5 214.90 "__. _

66.0 216.54
66.5 218.18
67-0 219.82
67.5 221.46
68.0 223.10
68.5 224.74
69.0 226.38
69.5 228.02

70.0 229.66
70.5 231.30 _

71.0 232.94
71.5 234.58

72.0 236.22

72.5 237.86
73.0 239.50
73.5 241.14
74.0 242.78

74.5 244.42
75.0 246.06
75.5 247.70

76.0 249.34
76.5 250.98
77.0 252.62
77.5 254.27
78.0 255.91

78.5 257.55 _-

79.0 259.19
79.5 260.83
B0.0 262.47
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geophysical services

___ CALIPER FIELD LOG

SITE: SOUTH TEXAS PROJECT COL

CLIENT:_MACTEC
AUTHOR:-R. STELLER

JOB:_6533
PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI OFFICE_ PHONE:

_CELL.___ PHONE:_704-357-5633

CONTACT: _OFFICE_ PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:_.

COMPANY: PHONE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: O Nt:• LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED V

DIAMETERS AND DEPTH RANGES: j 0 TO ?-AV'__ • , TO

BOREHOLE TOTAL DEPTH AS DRILLED: 'S.S-it

CONDUCTOR CASING?: YES V, DEPTH TO BOTTOM OF CASING 20' " NO_ AAc

DEPTH TO BEDROCK 94 K DEPTH T; WATER TABLE: 7,1-,

BOREHOLE FLUID: WATER ; FRESH WATER MUDV .;SALT WATER MUD" ;

OTHER:
DEPTH TO BOREHOLE FLUID:_• TIME SINCE LAST CIRCULATION:

LOGGING CREW:_R. STELLER? C44-

VEHICLE(S) USED AND MILEAGE- RENTP

MOBILIZED FROM:- 6-Ci C '

ARRIVED ON SITE:
STANDBY TIME:
LOGGING STARTED:

_ DEPARTURE TIME:

CAUSE:
LOGGING COMPLETED:

GEOVision Geophysical Serices 1131 Pomona Road, Unit P, Coroua, CA 92382 Ph (951) 549-1234 Fx (951) 549-1236
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SITE:_SOUTH TEXAS PROJECT COL IS

CWENT: MACTEC __ ,
AUTHOR:_R. STELLER

Project 5050-06-0496
February 26, 2007

DATE: 1'2 /0

JOB:.6533
PAGE 2 OF 2

WINCH: COMPROBE SILVER / OYO OTHER

MICROLOGGER 5301 OTHER

CALIPER PROBE 5368 / OTHER

PROBE OFFSET 2.01M(6.82 FT) 12 IN MAX

MINUS CASING STICK-UP
DEPTH REF. OFFSET AT START 5 f.Z,

DEPTH REF. OFFSET AT END _".__"

AFTER SURVEY DEPTH ERROR -- O'? LESS THAN 0.4%? '

START START END END

LOG NAME DEPTH TIME DEPTH TIME

1)•,z,= 1tc"0 _ t___ _"

CALIBRATION PLATE SIN 201 AS BUILT , PVC FITTING

1.968 IN 3.937 IN 18,000 IN 4.507 IN

FILE NAME (50 MM) (100 MM) (203.2 MM) (114.3 MM)

AS MEAS. e3- 9-Or -4.55-- ,4.,

AS MEAS. ______________ 0,_.. _._..

AS MEAS.
AS MEAS...._ _

AS MEAS: "•;

AS MEAS.

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:___

SUGGESTIONS, ADDITIONS, CHANGES:

GEO 11iion Ggoplwica1 Servces 1151 Ponwnu Rua& Unit P. Corona, CA 92892 Ph (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc, 
Project 5050-06-0496

STP COL Geotechnical Data Report Attachment E • February 26, 2007

GEf V4zcbi/z
geophysical services

________ ACOUSTIC TELEVIEWER FIELD LOG

SITE: SOUTH TEXAS PROJECT COL DATE: __,_____

CLIENT:_MACTEC 
JOB:_6533__

AUTHOR:-R. STELLER 
PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI_ _OFFICE_ PHONE:704-357-5633
_CELL,__ PHONE_704-309-0624

CONTACT: 
_OFFICE_ PHONE:

PHONE:

CONTACT: 
PHONE:
PHONE:

CONTACT: _ _ __ PHONE:
PHONE:

DRILLER: 
PHONE:

COMPANY: 
PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONSILOCATION:

BOREHOLE DESIGNATION: 6'-O-5 - 04t LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED V'

DIAMETERS AND DEPTH RANGES: .. A 0iL TO __,___TO___T _

BOREHOLE TOTAL DEPTH AS DRILLED:___________

CONDUCTOR CASING?: YES / DEPTH TO BOTTOM OF CASING ; NO.

DEPTH TO BEDROCK: t-I , DEPTH TO WATER TABLE: -A.z'

BOREHOLE FLUID: WATER ; FRESH WATER MUD I SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID:- L TIME SINCE LAST CIRCULATION:-- jAJ

GEO Vson Geophysical Servica 1151 Pomona Raa. Unit P, Corona, CA 92882 Ph (751) 549-1234 Fx f951) 549-1236
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

GEoy VicesPŽ~
geophysical services

Project 5050-06-0496
February 26, 2007

SITE: SOUTH TEXAS PROJECT COL C) *I- DATE: L2-)•/Ota,

CLIENT: MACTEC JOB:_6533

AUTHOR: R. STELLER PAGE 2 OF 2

LOGGING CREW:_R. STELLER e _.

VEHICLE(S) USED AND MILEAG :RENTAL

MOBILIZED FROM: 9,,, r- DEPARTURE TIME:

ARRIVED ON SITE:
STANDBY TIME: CAUSE:

LOGGING STARTED: 11? - -2-, LOGGING COMPLETED: 4 q z:,

WINCH: COMPROBE SILVER ,/ OYO OTHER

MICROLOGGER 5 3 0 1"%7- OTHER_
TELEVIEWER ACOUSTIC #5174 ____ OTHER

PROBE TI LT TEST . BRUNTON TILT el

PROBE TILT TEST BRUNTON TILT

PROBE TILT TEST BRUNTON TILT

PROBE AZIMUTH TEST P-R-".6 BRUNTON AZIMUTH 500)

PROBE AZIMUTH TEST 2.l?,4 BRUNTON AZIMUTH.I U

PROBE AZIMUTH TEST BRUNTON AZIMUTH

PROBE OFFSET . 1.44M(4.72FT)

MINUS CASING STICK-UP t.-(0,

DEPTH REF. OFFSET AT START 5.IZ.'

DEPTH REF. OFFSET AT END ,.&O

AFTER SURVEY DEPTH ERROR 0. 01 OS LESS THAN 0.4%? "F ;-

START START END END

LOG NAME DEPTH TIME DEPTH TIME
*,")Az Lk,,. • tto• q'.t Iz• ~ :

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:____________________

SUGGESTIONS, ADDITIONS, CHANGES:

GEOVnimz Geopkysicat ServiCc 1151 Pomona Roead Unit P, Cona, CA 92882 Ph (M51) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc. Project 5050-06-0496

STP COL Geotechnical Data Report Attachment E February-26, 2007

geophysical serices

s-5dsHN BORING GEOPHYSICS FIELD LOG SUMMARY

SITE:_SOUTH TEXAS PROJECT COL DATE- I ftd
CUENJAACEC_____________________ 

JOB:. 533___
CLI• ACT 'CPAGE 1: OF I

AUTHOR:_R. STELLER

CONTACT._MIKE SUFNARSKI __ ____ PHONE: .04-357-5633_

BOREHOLE CONSTRUCTION: CASED-.--UNCASED. ..

DIAMETERS AND DEPTH RANGES: 
.0.TO;TO

BOREHOILET OTAL DEPTH AS DRILLED: ,

CONDUCTOR CASING?: YES .& DEPTH TO BOTTOM OF CASING

DEPTH To BEDROCIK -f••BOREHOLE FLUID: WATER-.-; FRESH WATER MUD..._.; SALTWATER MUD --.-

LOGGING CREW:_R. STELLER .

113,1 PomoAj 1R4 Unit P, Coron, CA
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

geophysirca serices

E ELOG FIELD LOG

SITE- SOUTH TEXAS PROJECT COL DATE: - Ii4/O•.

CLIENT:•MACTEC JOB:*6533

AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT:_

CONTACT:

CONTACT!-

CONTACT:

DRILLER:
COMPANY:

_OFFICE._PHONE:
_CELL. PHONE:
_OFFICE_ PHONE:

PHONE:
PHONE:-
PHOW, :__
PHON _ __
PHONE: -

PHONE:.
,PHONE:..

GENERAl' SITE 
coNDITIONS/LOCATION'. 

.

GENERAL SITE CONDITIONSILOCATION:_________________

BOREHOLE DESIGNATION:-. 05 ,-, 0b, LOCATION-

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED -V
DIAMETERS AND DEPTH RANGES: .0TO !218.'-, _ TO_

BOREHOLE TOTAL- DEPTH AS DRILLED:; ('ISi-
CONDUCTOR CASING?: YES..IL DEPTH TO BOTTOM;QOF CASING .' NO AI-•A4C

DEPTH'TO BEDROCK: ?JN DEPTHTO WATER TABLE: ,'

BOREHOLE FLUID: WATER ; FRESH WATER MUD ,. SALT WATER MUD-_

OTHER•
DEPTH TO BOREHOLE FLUID. . TIME SINCE LAST CIRCULAMTION:,,- I IA L

LOGGING CREW: R. STELLER
VEHICLE(S) USEDAND MILEAGE: _RENTJ

MOBIIZI PfROM: 91w Cate. ;t
ARRIVED ON: SITE: I;e Ot
STANDBY TIME: _______
LOGGING STARTED, i*-,1

L ,

DEPARTURE TIME: MAP:%

CAUSE: &)k
LOGGING COMPLETED. I" ;•.t

GK'OVaizi Geephjwial Saciie -111 Pomm Rean4 Un t, CMo-on, CA 92"Z Ph (951) 59-O.12 F' &5) 549-Z176
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MACTEC Engineering and Consulting, Inc.

STP COL Geotechnical Data Report Attachment E

SITE _SOUTH TEXAS PROJECTCOL IS 0 64 k

CLIENT:.MACTEC.._ ___ _

AUTFIOR:_R STELLER

. Project 5050-06-0496
February 26, 2007

DATE: %1 t14 tOcc

JOB: 6533
PAGE 2 OF 2

WINCH: COMPRO8E . SILVERL_ OYO OTHER_ _ _

MICROLOGGER 5301 V OTHER,_

ELO PROBE: . 54 90LZ- OTHER__________

PROBE LENGTH: -2.50M(8.20 T

PLUSYOKE 1010M.(32.8 FT) f ,

MINUS. CASING STICK-UP . .tq

DEIPTREF. OFFSET AT START

DEPTH-IREF. OFFSET AT END 5.S

AFTER SURVEY DEPTH.:ERROR - 0- IS LESS THAN 0.4%? tSJ

START START END: END

LOG NAME DEPTH TI1ME DEPTH -riME

' " ':LA1ftO Ci 
.. WWI 6

-MAIN'ENANCE -PERFORM EON. SITE.

EQUIPMENT PROBLEMS OR FAILURES:_ __ _ _ _ _ _

SUGGESTIONS, ADDITIONS, CHANGES: %?'LUi,,tJ • H Vr oVSrACA.*n-,0

'Z~ondo emophpwicat S"Vief 11S1 Pomorna Rog Unt P, Cwww6 CA 92812 Ph (951) 549-1234 Fx (M5) 549-2236
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

GE (f YA 2,
geophysical services

6-sa-C r BORING GEOPHYSICS FIELD LOG SUMMARY

SITE:_SOUTH TEXAS PROJECT COL

CLIENT: MACTEC_
AUTHOR:_R. STELLER

DATE:__2_ ____,4
JOB:_6533
PAGE 1 OF 1

CONTACT:_MIKE SUFNARSKI PHONE:_704-357-5633_

BOREHOLE CONSTRUCTION: CASED UNCASED 59 ' T S'

DIAMETERS AND DEPTH RANGES: ( 0 TO ,• .2, .TO !

BOREHOLE TOTAL DEPTH AS DRILLED: (0oS'

CONDUCTOR CASING?: YES. V DEPTH TO BOTTOM OF CASING 5" ; NO ,

DEPTH TO BEDROCK N N
BOREHOLE FLUID: WATER_; FRESH WATER MUD V ; SALT WATER MUD

LOGGING CREW: R. STELLER

LOG TYPE FILE NAME DEPTH RANGE DATE TIMES

O0,'(1,J . ZI -.,.-

C0*-f~am~ff 630a~frrew3ý 
b-'Z 04- q 

,=

Lpý,4 ý 

Z-'.Z4 -Z?,:t,:

,NQ m 
-- Z .

GEO -bion Geophysical Servicey 1151 Pomona Rom, UMit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.

STP COL Geotechnical Data Report Attachment E
Project 5050-06-0496

February 26, 2007

geophysical services

- jELOG FIELD LOG

SITE SOUTH TEXAS PROJECT COL DATE: I L ) I lOt.

CUENT:_MACTEC 
JOB:_6533

AUTHOR:-R. STELLER PAGE 1 OF 2

CONTACT:

CONTACT:

CONTACT:

CONTACT:

DRILLER:
COMPANY.:

-OFFICE-_ PHONE:
CELL.._ PHONE:

-OFFICE- PHONE:
PHONE:
PHONE:_
PHONE:
PHONE:
PHONE:
PHONE:_
PHONE:

GENERAL SITE CONDITIONS/LOCATION: S11- ~< . dAX-0ýq_ 0- _?tý r-

BOREHOLE DESIGNATION: . LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED. UNCASED
DIAMETERS AND DEPTH RANGES: • 0 TO_______ 5 TO

BOREHOLE TOTAL DEPTH AS DRILLED: C0b'
CONDUCTOR CASING?: YES-,/ DEPTH TO BOTTOM OF CASING5• j NO P__-C.

DEPTH TO BEDROCK, N I DEPTH TO WATER TABLE: -

BOREHOLE FLUID: WATER ; FRESH WATER MUD_,L_- SALT WATER MUD

OTHER-
DEPTH TO BOREHOLE FLUID: as TIME SINCE LAST CIRCULATION: M I/H/?.

I

LOGGING CREW: R. STELLER
VEHICLE(S) USED AND MILEAGE: _RENT,

MOBILIZED FROM: P0inv/-:Y,

ARRIVED ON SITE: I :Oc.

STANDBY TIME:
LOGGING STARTED: IW00

DEPARTURE TIME: 0;'0

CAUSE: lo A
LOGGING COMPLETED: 1_r7-4

GEOfliion Gwplhsica rsai•cf 1151 Pomona Roa4 Unit P, Corona, C4 92862 Ph (951) 549-1Z34 Fx (951)S 49-1z36
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

SITE:_SOUTH TEXAS PROJECT COL

CUENT:_MACTEC
AUTHOR:_R. STELLER

Project 5050-06-0496
February 26, 2007

DATE: h: G i .
JOB:.6533
PAGE 2 OF 2

WINCH: COMPROBE
MICROLOGGER 5301._L
ELOG PROBE 5490o__

SILVER V' OYO
OTHER
OTHER

OTHER

PROBE LENGTH 2.50M(8.20 FI)

PLUS YOKE 10.0M (32.8 FT) -" +'i.

MINUS CASING STICK-UP -', ,•'
-7-

DEPTH REF. OFFSET AT START S

DEPTH REF. OFFSET AT END 3q. 41'

AFTER SURVEY DEPTH ERROR -' O-'1O' LESS THAN 0.4%? F-'L

START START END END

LOG NAME DEPTH TIME DEPTH TIME

SO eCW f!S U C: 0or\

MAINTENANCE PERFORMED ON SITE:.

EQUIPMENT PROBLEMS OR FAILURES:
-r EL .

SUGGESTIONS, ADDITIONS, CHANGES: g ! -S . z1 - 01 c L,.f,

GEOwvidon GeopkjisicazSerwCes 1151 Ponona Road, Unig P. Coeroua C4 92852 Ph (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc. Project 5050-06-0496

STP COL Geotechnical Data Report Attachment E February 26, 2007

UZI Vz ibw

P-S. SUSPENSION VELOCITY FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL -"'OS- V0k DATE: ________)O _

CLIENT:_MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE I OF 2k.

CONTACT:_MIKE SUFNARSKI OFFICE PHONE:3704-357-5633
-CELL PHONE:704-309-0624

CONTACT: _OFFICE PHONE:
PHONE:

CONTACT: PHONE:
PHONE:_ __

CONTACT: PHONE:

PHONE:_

DRILLER: PHONE:

COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CON DITIONS/LOCATION:

BOREHOLE DESIGNATION: -' "O$- •Jf I, LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED 4

DIAMETERS AND DEPTH RANGES: G" 0 TO _"____ . 5Si TO (l ]

BOREHOLE TOTAL DEPTH AS DRILLED: (&M

CONDUCTOR CASING?: YES V/ DEPTH TO BOTTOM OF CASING_-L ; NO _A-r, C. '.7

DEPTH TO BEDROCK: t1, DEPTH TO WATER TABLE: s,.

BOREHOLE FLUID: WATER. FRESH WATER MUD ; SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID:. T"IME SINCE LAST CIRCULATION: tL

GEOVIsion Geophysical Serces 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

SITE: SOUTH TEXAS PROJECT COL DATE: 12. fI 16(

CLIENT:_MACTEC JOB: 6533

AUTHOR:_R. STELLER PAGE 2 OF

LOGGING CREW.: (a.,r.6"•,,,
VEHICLE(S) USED AND MILEAGE: -RENTAL

MOBILIZED FROM: 4G i42k "& 7 DEPARTURE TIME: O.XO

ARRIVED ON SITE: I1:0o

STANDBY TIME: N_ __ _ CAUSE: N

LOGGING STARTED: Ib" (O LOGGING COMPLETED: "I-

STANDBY TIME: CAUSE:

LOGGING STARTED: LOGGING COMPLETED:

DEMOBILIZED TO: ARRIVAL TIME:

ADDITIONAL DEMOB TIME: REASON:

BATTERIES CHANGED BEFORE LOGGING: YES--'/- NO-', STORED WITH NEW__

WINCH COMPROBE []l GREY[ OYO [] RG[] OTH [ .

INSTRUMENT OYO 12004[] 15014• 190291.4 RG -160023 EI0 160024 U
RECEIVER SIN 12008[3 20042HL. 2606611 11001 23053 U 30086

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS: of-N Xi: 740-v '_..•' 0 .'7-, ,

&o r-.a_ 1.1 (-

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882Ph (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

GEOVISION SUE
SITE:_SOUTH TEXAS COL
CLIENT:_MACTEC
AUTHOR:_R. STELLER

PENSION LOG

Project 5050-06-0496
February 26, 2007

GING FIELD NOTES
DATE: \/,
JOB: 6533
PAGE %F |%-

IDEPTH DEPTH JUNFILTERED FILTERED COMMENTS
METERS FEET IFILE NO. FILE NO. ICASING, WATER, ROCK, ETC

0.5 1.64

1.0 3.28
1.5 4.92
2.0 6.56 "

2.5 8.20
3.0 9.84
3.5 11.48
4.0 13.12
4.5 14.76
5.0 16.40
5.5 18.04
6.0 19.69
6.5 21.33
7.0 22.97
7.5 24.61
8.0 26.25
8.5 27.89
9.0 29.53

9.5 31.17
10.0 32.81
10.5 34.45
11.0 36.09
11.5 37.73

12.0 39.37
12.5 41.01
13.0 42.65 ,_ _ " __ _

13.5 44.29
14.0 45.93
14.5 47.57
15.0 49.21

15.5 50.85
16.0 52.49
16.5 54.13 C-',,._-,,_._. "

17.0 55.77 "___

17.5 57.41
18.0 59.06
18.5 60.70 jb. -_

19.0 62.34 _ ___

19.5 63.98 ,
20.0 65.62 o _
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_SOUTH TEXAS COL
CLIENT:__*MACTEC
AUTHOR:_R. STELLER

DATE: /ued 6C.
JOB:.6533
PAGE 4- OF -

IDEPTH IDEPTH JUNFILTERED IFILTERED COMMENTS "METERS IFEET IFILE NO. I ILE NO. ICASING, WATER, ROCK. ETC

20.6 67.26 1,.
21.0 68.90 |o_,

21.5 70.54 101"_
22.0 72.18 tt-

22.5 73.82 ioq
23.0 75.46 tto
23.5 77.10 11t

24.0 78.74 h___

24.5 80.38 ___

25.0 82.02 114-
25.5 83.66 1t,,_
26.0 85.30 jlt,.
26.5 86.94
27.0 88.58 tg _

27.5 90.22 %__

28.0 91.86 I _,,

28.5 93.50 JI,,I
29.0 95.14 OIL.

29.5 96.78 1(V,$,
30.0 98.43 L I40_
30.5 100.07 It•
31.0 101.71 ,,.
31.5 103.35' 1i:) _ _ __ _

32.0 104.99 17,23 .

32.5 106.63 1&1._
33.0 108.27 1 Wo

33.5 109.91 ;I _ _

34.0 111.55 137 3"
34.5 113.19 i3i

35.0 114.83 V4_
35.5 116.47 r___

36.0 118.11 |ej_,

36.5 119.75 r~,'7
37.0 121.39 j,.
37.5 123.03 t'
38.0 124.67 1*0
38.5 126.31 I.

- 39.0 127.95, Ift to'sli I
39.5 129.59 {_
40.0 131.23 14_1_
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

* Project 5050-06-0496
February 26, 2007

SITE:-SOUTH 1
CLIENT:_MACF
AUTHOR: R. S"

GEOVISION SUSPENSION LOGGING FIELD NOTES
EXAS COL r- "•o• DATE: is., I'I 1.

TEC JOB: 6533

ELLIER PAGE - OF OF ..

I DEPTH 1DEPTH JUNFILTERED FILTERED COMMENTS
I

METERS FEET IFILE NO. FILE NO. ICASING, WATER, ROCK, ETC

.40.6 132,87 14,v'

41-0 134.51 144
41.5 136.15 %41"

42.0 137.80 04"__
42.5 139.44 144
443.0 3141.08 % S-&

43.5 142.72 vC!

44.0 144.36 3
44.5 146.00 _ _ _,_

45.0 147.64 I•T4-
45.5 149.28 1__"

46.0 150.92 I

46.5 152.56 15'.

47.0 154220 '
47.5 155.84 1 4q

48.0 157.48 I[ufl

48.5 159.12 i__

49.0 160.76 (16,.
49.5 162.40 (67
50.0 164.04 I(k 4 _

50.5 165.68 1 (X_
51.0 167.32 |. .
51.5 168-96 Roll _

52.0 170.60 IC=t
52.5 .172.24 |_ _

53.0 173.88 t11O
53.5 175.52 111 _

54.0 177.17 I"11- ._.

54.5 178.81 k) _ _...._ _

55.0 180.45 1-74_

55.5 182.09 _ ____

56.0 183.73 |"_ _ _

56.5 185.37 e-r'
57.0 187.01 _ _ _

57.5 188.65 1 47q
58.0 190.29 .1,Q .....

58.5 191.93 i81
59.0 193.57 I t
59.5 195.21 (

'60.0 196.85 Jj
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

GEOVISION SUS
SITE:_SOUTH TEXAS COL i
CLIENT:__MACTEC
AUTHOR:_R. STELLER_

Project 5050-06-0496
February 26, 2007

IPENSION LOGGING FIELD NOTES
'ý0'5 ~DATE: S1 5I

I =

JOB:_6533
PAGE (a OF 1gi_

IDEPTH IDEPTH UNFILTERED FILTERED COMMENTS
METERS IFEET FILE NO. FILE NO. ICASING, WATER, ROCK, ETC

60.5 198.49 (%1!;-
61.0 200.13 tr.
61.5 201.77 1%'?
62.0 203.41 I _

62.5 205.05 1R_
63.0 206.69 IqO

63.5 208.33 1I__
64.0 209.97 1 "__ _

64.5 211.61 111
65.0 213.25 1q4_
65.5 214.90 |W __

66.0 216.54 14(a
66.5 218.18 (41
67.0 219.82 I 1_
67.5 221.46 1qq
68.0 223.10 __ _ _

68.5 224.74 .BI
69.0 226.38 2-0L
69.5 228.02 2o0
70.0 229.66 2.04.
70.5 231.30 ZoS"
71.0 232.94 2.o_
71.5 234.58 201
72.0 236.22 -A.o
72.5 237.86 2...
73.0 239.50 _ _,__

73.5 241.14 _ _ _

74.0 242.78 -LI Z
74.5 244.42 21,
75.0 246.06 -A4-
75.5 247.70 ,'S "-it_
76.0 249.34
76.5 250.98 L IS

77.0 252.62 210
77.5 254.27 V-•O
78.0 255.91 2.41
78.5 257.55 ?,U,
79.0 259.19
79.5 260.83 -,? 4',
80.0 262.47 1,2_,__
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

SITE:_SOUTH T
CLIENT:_MAC
AUTHOR: R. ST

GEOVISION SUSPENSION LOGGING FIELD NOTES
EXAS COL DATE: 12. 1161C.
TEC JOB: 6533

tELLER PAGE -1 OF I".

IDEPTH IDEPTH UNFILTERED IFILTERED COMMENTSMETERS IFEET FILE NO. I FILE NO. ICASING, WATER, ROCK, ETC

80.5 264.11 2,2_

81.0 265.75 ,WL.7
81.5 267.39 _,__

82.0 269.03 ,

82.5 270.67 L5 o
83.0 272.31 131
83.5 273.95 ')ý ___

84.0 275.59 7.4,
84.5 277.23 2-34 -_
85.0 278.87 S,3S
85.5 280.51 2->'X

86.0 282.15 ;-37
86.5 283.79 If,%_ _

87.0 285.43 734
87.5 287.07 ,4o
88.0 288.71 3ZM
88.5 290.35 Z4'L
89.0 291.99 Z.4S

89.5 293.8 4. 4-4.
90.0 295.28 :A,_ _

90.5 296.92 _1__

91.0 298.56 ?A -1
91.5 300.20
92.0 301.84 70
92.5 303.48 Z.__
93.0 .305.12
93.5 306.76 2.57L
94.0 308.40 ____

94.5 310.04 V.____
95.0 311.68 2._ _ __

95.5 313.32 7.5"i

96.0 314.96 2.5"1
96.5 316.60 7,,g

97.0 318.24
97.5 319.88
98.0 321.52 "4.
98.5 323.16 2t4_.
99.0 324.80 7,ý.&
99.5 326.44 Uy, '
100.0 328.08 14-_
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_SOUTH TEXAS COL On3oSv DATE: * tý- I%$) bc

CLIENT:_MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE J OF 12.

DEPTH DIEPTH UNFILTERED FILTERED ICOMMENTSI I
METERS FEET FILE NO. IFILE NO. !CASING, WATER, ROCK, ETC

100.5 329.72 2(p. ,
101.0 331.36 ,_ _ _ __-_. _ _ _

101.5 333.01
102.0 334.65 2__
102.5 336.29 ,.U7 0
103.0 337.93 111 1
103.5 339.57 2-7,.
104.0 34121 1-73

104.5 342.85 *-74-
105.0 344.49 2ý7- _

105.5 346.13 0-7f,
106.0 347.77 '2j,) 

1_.

106.5 349.41 --•7-R
107.0 351.05 2 ?1
107.5 352.69 2.&,
108.0 354.33 2Z51
108.5 355.97 282,
109.0 357.61 2-gi
109.5 359.25 62_.
110.0 360.89 OK
110.5 362.53 S&,,
111.0 364.17 Z6" -G7- . I- L.o

111.5 365.81 Z"a
112.0 367.45 T80
112.5 369.09 £4o _ _ _ _

113.0 370.73 1 l__
113.5 372.38 2A.L
114.0 374.02 2AS
114.5 375.66 ,?etQ-

115.0 377.30 2AC
115. 5 378.94 14%
116.0 380.58 7-"_
116.5 382.22 "S
1,17.0 383.86 "z7A
117.5 385.50 loo
118.0 387.14 "3m
118.5 388.78 3o.D2_
119.0 390.42 6 3ý _

119.5 392.06 'oI.
120.0 393.70 '3"-
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MACTEC Engineen
STP COL Geotechn

SITE:_SOUTH T

CLIENT:_MAC
AUTHOR:-R S"

ng and Consulting, Inc.
ical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES
EXAS COL DATE: 12d 18J O 16

TEC JOB:_6533

TELLER PAGE q OF I'.

'DEPTH DEPTH JUNFILTERED FILTERED COMMENTSII E E R FE r FI E NO , IFILE NO . , , CASING , W ATER , RO C K, ETC " .i

120.5 395.34 '5G)C,_
121.0 396.98 to- -7
121.5 398.62 *wp

122.0 400.26 .3

122.5 401.90 51o
123.0 403.54 3,v _

123.5 405.18 1

124.0 406.82 .t3

124.5 408.46 3t.,

125.0 410.10 ___,_

125.5 411.75 "•1•

126.0 413.39 "ii ' ' .I

126.5 415.03 lit_,
127.0 416.67 "1_

127.5 418.31 1-2-.o
128.0 419.95 -2..4
128.5 421.59 .
129.0 423.23 ___._

129.5 424.87 ILA-
130.0 426.51 2iV $_._"

130.5 428.15 3USt.
131.0 429.79 _tS

131.5 431.43 Slb

132.0 433.07 $2
132.5 434.71 "..

133.0 436.35 '"$3
133.5 437.99 33,L
134.0 439.63 -_-_

134.5 441.27 '334,
135.0 442.91 "rr

135.5 444.55 ",C.*

136.0 446.19 33'
136.5 447.83 ,.,.

137.0 449.48 VI q

137.5 451.12 34

138.0 452.76

138.5 454.40 "4't.
139.0 456.04 5*3 _

139.5 457.68 34'5- __

140.0 459.32 4- __"
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES

SITE:_SOUTH TEXAS COL DAT-_____ DATE_ _2-_______

CLIENT:_MACTEC JOB: 6533

AUTHOR: R. STELLER PAGE 10 OF t

DEPTH IDEPTH }UNFILTERED 1FILTERED COMMENTS

METERS IFEET IFILE NO. IFILE NO. tCASING, WATER, ROCK, ETC

140.5 460.96 j. _,_ _ _

141.0 462.60 ,L__-"_
141.5 464.24

142.0 465.88 "4-
142.5 467.52 '55 _ _-

143.0 469.16 'gS._
143.5 470.80 * 5z-
144.0 472.44 %, V.
144.5 474.08 ;S*.-
145.0 475.72 *9-5

145.5 477.36 S-fp.

146.0 479.00 Y')

146.5 480.64 3s6

147.0 482.28 _ _

147.5 483.92 %0

148.0 485.56 ! :._ .

148.5 487.20 "*SbZ-

149.0 488.85 3-6-;

149.5 490.49 34.
150.0 492.13 "5 _"

150.5 493.77 1"..

151.0 495.41 UP_ _ _ __..

151.5 497.05 _

152.0 498.69 U7%

152.5 500.33 o
153.0 501.97 S.-71
153.5 503.61 J"1L. d _._"_S__ _

154.0 505.25 1b67-

154.5 506.89 T374.-

155.0 508.53 "1K _

155.5 510.17 "_ _ _ _

156.0 511.81 3-nr_ _

158.5 513.45 17-a_
157.0 515.09 3715
157.5 516.73
158.0 518.37 *t'_,_
158.5 520.01 392.
159.0 521.65 _ ,
159.5 523.29 __,_

160.0 524.93 __ ____
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES

EXAS COL S- 'SOS DATE: IS, j11 S 1
jOR' 53

SITE:_SOUTH T

CLIENT:__MAC
AUTHOR:_R. Sf"TELLER PAGE OF 1_ .

DEPTH )DEPTH JUNFILTERED IFILTERED ICOMMENTS
METERS FEET FILE NO. IFILE NO. ICASING, WATER, ROCK, ETC

160.5 526.57 _

161.0 528.22 "V ___ _

161.5 529.86 '3_

162.0 531.50 S5-1
162.5 533.14 _ _ _

163.0 534.78 '•AI

163.5 536.42 *3e&

164.0 538.06 8
164.5 539.70 h!____-____ .o- A41., Jf.4.a ,&.o.

165.0 541.34 ".

165.5 542.98 "¶,

166.0 544.62 54-1  ___o___-_ A'_s

166.5 546.26 Itrs
167.0 547.90 3"J
167.5 549.54 40D
168.0 551.18 Ao,
168.5 552.82 4mz.
169.0 554.46 d___,_

169.5 556.10 404_
170.0 557.74
170.5 559.38 Ao_
171.0 561.02 46_7
171.5 562.68 _ _ .......

172.0 564.30 ,,_

172.5 566.94 *10
173.0 567.59 _ __ _ P..- #'i/

173.5 569.23
174.0 570.87 • G

174.5 572.51
175.0 574.15

175.5 575.79
176.0 577.43
176.5 579.07
177.0 580.71
177.5 582.35

178.0 583.99 __I__.___",_o___

178.5 585.63
179.0 587.27

179.5 588.91
180.0 590.55
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_SOUTH TEXAS COL
CLIENT:__MACTEC
AUTHOR:_R. STELLER

DATE: 16 f.
JOB:.6533
PAGE Il- OF Vt-

IDEPTH DEPTH JUNFILTERED FILTERED ~ COMMENTS
METERS FEET FILE NO. FilE NO. CASING, WATER, ROCK, ETC

180.5 592.19
181.0 593.83
181.5 595.47
182.0 597.11 ,,

182.5 598.75
183.0 600.39
183.5 602.03
184.0 603.67
184.5 605.31
185.0 606.96
185.5 608.60
186.0 610.24
186.5 611.88
187.0 613.52
187.5 615.16
188.0 616.80
188.5 618.44 "r. - .o , _,,i___

189.0 620.08
189.5- 621.72
190.0 623.36 _

190.5 625.00
191.0 626.64
191.5 628.28
192.0 629.92
192.5 631-56
193.0 633.20
193.5 634.84
194.0 636.48
194.5 638.12
195.0 639.76 :

195.5 641.40
196.0 643.04
196.5 644.69
197.0 646.33
197.5 647.97

198.0 649.61
198.5 651.25,
199.0 652.89
199.5 654.53"1
200.0 656.17 1
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MACTEC Engineering and Consulting, Inc. Project 5050-06-0496

STP COL Geotechnical Data Report Attachment E February 26, 2007

geophysical services

go"5o 'Cm CALIPER FIELD LOG

SITE: SOUTH TEXAS PROJECT COL DATE: 1i21` e, L o

CLIENT:_MACTEC JOB:._6533_______

AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI_ -7 OFFICE_ PHONE:

_CELL PHONE:704-357-5633

CONTACT:__ OFFICE PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

A CONTACT: PHONE:
PHONE:_

DRILLER: PHONE:

COMPANY: 'PHONE:

GENERAL SITE CONDITIONSILOCATION:

BOREHOLE DESIGNATION: G-'30T-D 4 ' -LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED __

DIAMETERS AND DEPTH RANGES: 0"---TO "'Y' ;• , b)f TO (o•

BOREHOLE TOTAL DEPTH AS DRILLED: (014a

CONDUCTOR CASING?: YES __ DEPTH TO. BOTTOM OF CASING--• ; NO

DEPTH TO BEDROCK: N04 DEPTH TO WATERTABLE: -_--*-

BOREHOLE FLUID: WATER ; FRESH WATER MUD V SALT WATER MUD

OTHER:
DEPTHTO BOREHOLE FLUID:- TIME SINCE LAST CIRCULATION: 5 5 1 it.

LOGGING CREW:_R. STELLER

VEHICLE(S) USED AND MILEAGE: _RENTAL

MOBILIZED FROM: ' "¶' DEPARTURE TIME: OS'"0o

ARRIVED ON SITE: 1100
STANDBY TIME: MCAUSE: /AU

LOGGING STARTED: 1 0:4, LOGGING COMPLETED: ' "

GEOVi~on Geophysical Servica 1151 Pomona Ra4 Unit P, Canona, C4 92882 Ph (951) 49-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.

STP COL Geotechnical Data Report Attachment E
Project 5050-06-0496

, February 26, 2007

SITE: SOUTH TEXAS PROJECT COL 0 S- DATE: r, Ir lgT]b

CLIENT: MACTEC 
JOB:_6533

AUTHOR:-R. STELLER PAGE 2 OF 2

WINCH: COMPROBE SILVER V" OYO OTHER

MICROLOGGER 5301 e OTHER

CALIPER PROBE 5368_ý" OTHER

PROBE OFFSET 2.0SM(6.82 FT) 12 IN MAX

MINUS CASING STICK-UP -2.'z"

DEPTH REF. OFFSET AT START A4 .57

DEPTH REF. OFFSET AT END 4. so'
AFTER SURVEY DEPTH ERROR - 0.-0' LESS THAN 0.4%?'•1e#&

START START END END

LOG NAME DEPTH TIME. DEPTH TIME

1 C.y-•r_.,-r ok 3 -10%o;04- __-,_ _ _ -0_ P,_ _

sb; c.•,,...,-eoa.. •-oý to4..?-+ f- I1 P6du. •

,,. 
. ,

CALIBRATION PLATE SIN 201 AS BUILT _PVC FITTING

1.968 IN 3.937 IN 8.000 IN 4.507 IN

AS_,_FILE NAME (50 MM) (100 MM) M) (114.3 MM)

ASMEAS. A3(X ct,,•,•"%'Tos "12o S.,R -?. 0:0- * -. s..
AS MEAS. a4Crkcr1.-,TO ,S q A .2 ]O

AS MEAS.
AS MEAS. _ _ ___

AS MEAS._
AS MEAS.

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GrO ViYion Geophysical Serw•.cs 1151 Pomona 16oa4 Unit P, Corola, C.1 92882 Ph (951) 549.1234 Ft (951) 549-1236
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MACTEC Engineering and Consulting, Inc. 
Project 5050-06-0496

STP COL Geotechnical Data Report Attachment E 
February 26, 2007

GE (f i,&vslzl
geophysical services

9-30 5 -Np, ACOUSTIC TELEVIEWER FIELD LOG

SITE: SOUTH TEXAS PROJECT COL DATE: 9 .II 210 .

CLIENT:_MACTEC 
JOB:.6533

AUTHOR:_R. STELLER 
PAGE 1 OF 2

CONTACT: MIKE SUFNARSKI OFFICE_ PHONE:_704-357-5633
_CELL PHONE:304-309-0624

CONTACT: _OFFICE_ PHONE:
__ ,_PHONE:.

CONTACT: 
PHONE:
PHONE:

CONTACT: 
PHONE:
PHONE:

DRILLER: 
PHONE:

COMPANY: 
PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONSILOCATION: t-iiaw-r nithaY P ,,,? ,

BOREHOLE DESIGNATION: LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED I"

DIAMETERS AND DEPTH RANGES: (aro TO -=j _____TO (O18

BOREHOLE TOTAL DEPTH AS DRILLED: & le

CONDUCTOR CASING?: YES.j1 DEPTH TO BOTTOM OF CASING ' NO.._',',-.

DEPTH TO BEDROCK- NA DEPTH TO WATER TABLE: 0' ",

BOREHOLE FLUID: WATER_ FRESH WATER MUD..; SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: : TIME SINCE LAST CIRCULATION: 5 Ert

GEO'iston Geopkysical sVi 1151 Pomona Roa4 Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (95I) 549-1236
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MACTEC Engineering and Consulting, Inc.

STP COL Geotechnical Data Report Attachment E

G E
geophysical services

Project 5050-06-0496
February 26, 2007

SITE: SOUTH TEXAS PROJECT COL •.l-"oM -(Im N DATE: .12ý Jjmi.

CUENT:_MACTEC JOB: 6533

AUTHOR:_R. STELLER PAGE 2 OF 2

LOGGING CREW:_R. STELLER

VEHICLE(S) USED AND MILEAGE: RENTAL

MOBILIZED FROM: - 4,AeiitL',r -/-) DEPARTURE TIME: 0 3 :o

ARRIVED ON SITE: 11- O

STANDBY TIME: "r6.- CAUSE: _ _ __ __ _

LOGGING STARTED: 2'- •2, LOGGING COMPLETED: 0 :0-2-

WINCH: COMPROBE SILVER V OYO OTHER

MICROLOGGER 5301 _ OTHER

TELEVIEWER ACOUSTIC #5174 V OTHER____

PROBE TILT TEST 6. I0 BRUNTON TILT q0 '

PROBE TILT TEST It, 3s BRUNTON TILT 1 6

PROBE TILT TEST ' It-. BRUNTON TILT / *

PROBE AZIMUTH TEST I"e.7 BRUNTON AZIMUTH W,

PROBE AZIMUTH TEST J1.I ?. BRUNTON AZIMUTH " 0'o 0

PROBE AZIMUTH TEST_2.1. BRUNTON AZIMUTH VZ.-"o

PROBE OFFSET 1.44M(4.72FT)

MINUS CASING STICK-UP " -?- -Z. ,

DEPTH REF., OFFSET AT START 2. 4:7

DEPTH REF. OFFSET AT END L..A5L

AFTER.SURVEY DEPTH ERROR -b.. L TLESS THAN 0.4%?"'ý'>-

START START END END

LOG NAME DEPTH TIME DEPTH TIME
f,•s m • ,.,,f 0o '5% -5L' -S1" so S I9 o~~

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES: .- A-' W pg 'rra..P ,.- .. r ,oo,. A .

SUGGESTIONS, ADDITIONS, CHANGES:

GEO Vsion Geophysical Services 1151 Pomoma Rm Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.

STP COL Geotechnical Data Report Attachment E
Project 5050-06-0496

February 26, 2007

geophysical services

., BORING GEOPHYSICS FIELD LOG SUMMARY

SITE:-SOUTH TEXAS PROJECT CO

CUENT:_MACTEC
AUTHOR: R. STELLER

DATE: jWA&
JOB:_6533
PAGE 1 OF 1

PHONE:_704-357-5633_
CONTACT:_MIKE SUFNARSKI

BOREHOLE CONSTRUCTION: CASED UNCASEDýL.

DIAMETERS AND DEPTH RANGES: 5 h0 TO Alb. - TO

BOREHOLE TOTAL DEPTH AS DRILLED: 0'4

CONDUCTOR CASING?: YES___ DEPTH TO BOTTOM OF CASING__ NO_!

DEPTH TO BEDROCK: •A

BOREHOLE FLUID: WATER. FRESH WATER MUD : V/; SALT WATER MUD

LOGGING CREW:._R. STELLER_

LOG TYPE FILE NAME DEPTH RANGE DATE TIMES

ea.. 0t-Twr %mr6.-r-r~ao, It- Aa 07.-30 -07S

~Lh44~,-* 630518L,44 tp.o% 46,01- 3w.0t I'1:1 ~4

0&046ow ps. ~1~a-?D4I('- 171. ______ý

a^Ag,/ AVX $0rC-. LM t -)9 
011 O57 - 10 J Q7

0.4 AWAFu 0'% 880- 
x-RO o5O

GEO•msia- Geoph••cal &M 1151 Pomona Rlai4 UnitP, Corona. CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.

STP COL Geotechnical Data Report Attachment E
Project 5050-06-0496

February 26, 2007

GE (3fvlcý,w .I.
geophysical services

S30<7" ELOG FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL DATE:_______

CLIENT:_MACTEC 
JOB: 6533

AUTHOR: R. STELLER PAGE 1 OF 2

CONTACT:_

CONTACT:

CONTACT:

CONTACT:

DRILLER_
COMPANY:

_OFFICEPHONE:
_CELL PHONE:
_OFFICE__ PHONE:

PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:-

GENERALSITE CONDITIONS/LOCATION:
GENERAL SITE CONDITIONSILOCATION:N:_______________

BOREHOLE DESIGNATION: 69-305- OH_ LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED '

DIAMETERS AND DEPTH RANGES: J" 0 TO q6 .; TO

BOREHOLE TOTAL DEPTH AS DRILLED: .bW

CONDUCTOR CASING?: YES_ DEPTH TO BOTTOM OF CASING ,NO V

DEPTH TO BEDROCK-.P!p! DEPTH TO WATER TABLE: '-JT-

BOREHOLE FLUID: WATER ; FRESH WATER MUD±; SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID:4 TIME SINCE LAST CIRCULATION: '/. K

LOGGING CREW: R. STELLER_ý L,

VEHICLE(S) USED AND MILEAGE: _RENTA

MOBILIZED FROM: we, 2.r, -ri

ARRIVED ON SITE: 07,0om

STANDBY TIME:

LOGGING STARTED: 07: Soi

ýL
DEPARTURE TIME: 0,W!

CAUSE:
LOGGING COMPLETED: 08 ,4

GEO nion Gmphysical Servkca 1131 Pomona R-aa4 UnaiP, Corona, CA 92822 Ph (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.

STP COL Geotechnical Data Report Attachment E

SITE: SOUTH TEXAS PROJECT COL-L-.365

CLIENT:_MACTEC
AUTHOR:_R. STELLER

Project 5050-06-0496
February 26, 2007

DATE: (7,!fr.
JOB: 6533_-
PAGE 2 OF 2

WINCH: COMPROBE SILVER OYO OTHER

MICROLOGGER 5301--7-- OTHER

ELOG PROBE 5490 '/ OTHER

PROBE LENGTH 2.50M(8.20 FT)

PLUS YOKE 10.OM (32.8 FT) %2. 6'

MINUS CASING STICK-UP
DEPTH REF. OFFSET AT START !t1,4

DEPTH REF. OFFSET AT END *1.O

AFTER SURVEY DEPTH ERROR LESS THAN 0.4%? Y'fJ

/

START START END END

LOG NAME DEPTH TIME DEPTH TIME
UEELO& -yrak• " 07: -o 5 .. -5.•

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

G•EoVnio Geophysikal Seime 1151 Pomona Roa4, Uni• P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

P-S SUSPENSION VELOCITY FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL DATE: IL Ja(,

CLIENT: MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 1 OF ,

CONTACT: MIKE SUFNARSIP

CONTACT:

CONTACT:

CONTACT:

DRILLER:

COMPANY:

OFFICE PHONE:_704-357-5633
-CELL PHONE:_704-309-0624
OFFICE PHONE:

PHONE:
PHONE:
PHONE:
PHONE:

PHONE:
PHONE:

PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONSILOCATION:

EA*._ __ _ _
BOREHOLE DESIGNATION: 9 -VT - Pq LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:
.BOREHOLE CONSTRUCTION: CASED UNCASED %/

DIAMETERS AND DEPTH RANGES: a 0 TO qb' ;-,-__TO

BOREHOLE TOTAL DEPTH AS DRILLED: .. q'

CONDUCTOR CASING?: YES___ DEPTH TO BOTTOM OF CASING_____ NO ..

DEPTH TO BEDROCK: f___ DEPTH TO WATER TABLE: ;• '

BOREHOLE FLUID: WATER. ; FRESH WATER MUD V; SALT WATER MUD-;

OTHER:
DEPTH TO BOREHOLE FLUID:t TIME SINCE LAST CIRCULATION: Wl4'

GEOVis'on Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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SITE: SOUTH TEXAS PROJECT COL L- 3O DATE: I

CLIENT:_MACTEC JOB:.6533

AUTHOR: R. STELLER PAGE 2 OF 4-

LOGGING CREW: 0. Ct.A.•7, t- .

VEHICLE(S) USED AND MILEAGE: RENTAL

MOBILIZED FROM: 6 tf• 0 : - DEPARTURE TIME: •o.; 30

ARRIVED ON SITE. 0-2: 00

STANDBY TIME: CAUSE:

LOGGING STARTED: cl, ý"t LOGGING COMPLETED: 01: .•""

STANDBY TIME: CAUSE:

LOGGING STARTED: LOGGING COMPLETED:_ _

DEMOBILIZED TO: ARRIVAL TIME:

ADDITIONAL DEMOB TIME: REASON:

BATTERIES CHANGED BEFORE LOGGING: YES '; NO/ STORED WITH NEW

WINCH COMPROBEI-"] GREY" OYO [] RG-]D OTH '

INSTRUMENT OYO 12004- 15014[3 19029 RG 160023 r73160024 [I/

RECEIVER SIN 12008" 20042 U 26066[i '11001 t'7 23053 [] 30016

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS: r-, 44
'2.ý 9V if rniop

GEOVislon Geopthysical Services 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_SOUTH TEXAS COL g-_ 3- DATE: iz Jr,,
CUEN':_MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE OF 4

I DEPTH IDEPTH UNFILTERED FILTERED COMMENTS
METERS FEET FILE NO. IFILE NO. ICASING. WATER, ROCK, ETC

0.5 1.64 !

1.0 3.28 2.
1.5 4.92

2.0 6.56 4-
2.5 8.20
3.0 9.84
3.5 11.48 7

4.0 13.12 __

4.5 14.76 _1

5.0 16.40 a_)
5.5 18.04 ! I

6.0 19.69 12.-

6.5 21.33 __._

7.0 22.97 14.-
7.5 24.61 f
8.0 26.25 fb
8.5 27.89 11)
9.0 29.53 IA
9.5 31.17 .I _.

10.0 32.81 la
10.5 34.45 -?I
11.0 36.09 - __7

11.5 37.73 ____

12.0 39.37 Z. _-

.12.5 41.01 '/,, .__-

13.0 42.65 24__
13.5 44.29 ",7
14.0 45.93 A__

14.5 47.57 Z

15.0 49.21 50
15.5 50.85 -)
16.0 52.49 ,__
16.5 54.13 ,

17.0 55.77
'17.5 57.41 55
18.0 59.06 )b

18.5 60.70 V7
19.0 62.34 1l
19.5 63.98 _'A

20.0 65.62 _ _ _
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GEOVISION SUS
SITE: SOUTH TEXAS COL ,1. -

CUENT:._MACTEC
AUTHOR:-R. STELLER

PENSION LOG(

Project 5050-06-0496
Feb'ruary 26, 2007

3ING FIELD NOTES
DATE: 17- I

JOB:_6533

*PAG. 4- OF 4

SDEPTH DEPTH JUNFILTERED FILTERED COMMENTS
METERS FEET IFILE NO. IFILE NO. CASING, WATER. ROCK, ETC

20.5 67.26 +t

2 1.0 68.90 A%.

21.5 70.54 45

22.0 72.18 +41,

22.5 73.82 4'r
23.0 75.46 4*
23.5 77.10 . ... ... ....- __ _ _ _ _

24.0 78.74 1-__ _ _ ,_-_r _ _ _ _,._ _ _ _ _

24.5 80.38
25.0 82.02
25.5 83.66
26.0 85.30
26.5 86.94
27.0 88.58

27.5 9022 2'._. _

28.0 91.86
28.5 93.50

29.0 95.14
29.5 96.78
30.0 98.43
30.5 100.07
31.0 101.71
31.5 103.35

32.0 104.99
32.5 106.63
33.0 108.27
33.5 109.91

34.0 111.55
34.5 113.19
35.0 114.83 I,

35.5 116.47 i

36.0 118.11
36.5 119.75

37.0 121.39
37.5 123.03

38.0 124.67
38.5 126.31
39.0 127.95
39.5 129.59
40.0 131.23
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geophysical services

_CALIPER FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL DATE: 12, 1ar0
CLIENT:_MACTEC JOB: 6533
AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI OFFICE-_ PHONE:
-CELL PHONE: 704-357-5633

CONTACT: __ _OFFICE_ PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:
COMPANY: PHONE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: 3Y 'OI - DR LOCATION:

COUNTY': RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED V
DIAMETERS AND DEPTH RANGES: + 0 TO ___ _ _ TO

BOREHOLE TOTAL DEPTH AS DRILLED: l6t

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING__ NO
DEPTH TO BEDROCK: P DEPTH TO WATER TABLE: F, 2W
BOREHOLE FLUID: WATER ; FRESH WATER MUD s/ 'SALT WATER MUD -;

OTHER:
DEPTH TO BOREHOLE FLUID:_ _ TIME SINCE LAST CIRCULATION: 0 ?, he-

LOGGING CREW: R. STELLER '_,, M,
VEHICLE(S) USED AND MILEAG-: _RENTV

MOBILIZED FROM: - &s'h f Irk
ARRIVED ON SITE: M ,
STANDBY TIME:
LOGGING STARTED: 04: 41

•L

DEPARTURE TIME: OtJ So

CAUSE:
LOGGING COMPLETED: 10 : ft

GEOli4on Geoplkysical Serwes 1151 Pamoma Roa4. tinkt 1, Coromm, CA 928W2 Pk (931) 549-1234 Fx (951) 549-1236
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February 26, 2007

SITE: SOUTH TEXAS PROJECT COL •-3 0 :T DATE: .1406,

CUENT: MACTEC 
JOB:_6533_

AUTHOR: R. STELLER 
PAGE 2 OF 2

WINCH: COMPROBE SILVER -/ OYO OTHER

MICROLOGGER 5301f7 OTHER_ _

CALIPER PROBE 53687_;" OTHER

PROBE OFFSET 2.08M(6.82 FT) 12 IN MAX

MINUS CASING STICK-UP
DEPTH REF. OFFSET AT START .83'

DEPTH REF. OFFSET AT END r. - •

AFTER SURVEY DEPTH ERROR -Oo,- LESS THAN 0.4%? C(IQ

START START END END

LOG NAME DEPTH TIME DEPTH TIME

5_0 
..

___&ofIt 
M-0 ' zzti 6

CALIBRATION PLATE S/N 201 AS BUILT JPVC FITTING

1.968 IN 3.937 IN 8.000 IN 4.507 IN

FILE NAME (50 MM) (100 MM) (203.2 MM) (114.3 MM)

AS MEAS. r:44A O eL-r4wo, Do 7_.)& 0 -.oz?-
AS MEAS. & SDS" e.lh..'kr. oz.- l.,j.7 . q•, ., . Oi d,

AS MEAS.
AS MEAS.
AS MEAS.
AS MEAS.

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEOJ',sion Geophysical Serricw 1151 Pomona Roda, Unit P, Corona, CA 9Z882 Ph (95]) 549-1234 Fx (951) 549-1236
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GEI (V)ký&'z
geophysical services

S ACOUSTIC TELEVIEWER FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL DATE: 1__, ____'___

CLIENT:_MACTEC JOB:_6533_

AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKIJ OFFICE_ PHONE:_704-357-5633
_CELL. PHONE:_704-309-0624

CONTACT: _OFFICE_ PHONE:__
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:.,

COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONSLOCATION:

BOREHOLE DESIGNATION:. _N $0 L LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED___

DIAMETERS AND DEPTH RANGES: 4" 0 TO '•5 _•__,___ TO

BOREHOLE TOTAL DEPTH AS DRILLED: '161

CONDUCTOR CASING?: YES__ DEPTH TO BOTTOM OF CASING__ NO..

DEPTH TO BEDROCK: t) #j DEPTH TO WATER TABLE:__

BOREHOLE FLUID: WATER FRESH WATER MUD ' SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION: "r> K_

GEOVaeon Geophysicai services 1151 Pomona Roa4 Unit P, Coronua, CA 92882 Ph (931) 549-1234 Fx (MS5) 549-1236
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geophysical services

Project 5050-06-0496
February 26, 2007

SITE:_SOUTH TEXAS PROJECT COL ,- .oy DATE: I Z?)J DCK

CLIENT:_MACTEC 
JOB: 8533

AUTHOR: R. STELLER PAGE 2 OF 2

LOGGING CREW: R. STELLER t.w-€

VEHICLE(S) USED AND MILEAGE: _RENTAL

MOBILIZED FROM: ah-try TV

ARRIVED ON SITE: 07: 60
STANDBY TIME:
LOGGING STARTED: to ,.40

DEPARTURE TIME: 0'.: )

CAUSE:
LOGGING COMPLETED: k0,.

WINCH: COMPROBE SILVER _LOYO OTHER

MICROLOGGER 5301;.. OTHER,

TELEVIEWER ACOUSTIC #5174./ OTHER

PROBE TILT TEST t. 9I5 BRUNTON TILT o

PROBE TILT TEST BRUNTON TILT

PROBE TILT TEST BRUNTON TILT

PROBE AZIMUTH TEST _.L.L BRUNTON AZIMUTH Z• 0

PROBE AZIMUTH TEST _1. 1 * BRUNTON AZIMUTH %01

PROBE AZIMUTH TEST BRUNTON AZIMUTH

SPROBE OFFSET4M7FT
MINUS CASING STICK-UP
DEPTH REF. OFFSET AT START A4.7.-

DEPTH REF. OFFSET AT END __.70__

AFTER SURVEY DEPTH ERROR - 1.D-- LESS THAN 0.4%? ,C..

START START END " END

LOG NAME DEPTH TIME DEPTH TIME

3oM 9 8. u (6:40 to q0'~

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEOls•on Jeophysicl Ser$mim. 1151 Pomwna Re. Unit P, Caona, C4 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GE Vic)17s'zbzz
geophysical services

BORING GEOPHYSICS FIELD LOG SUMMARY

SITE:_SOUTH TEXAS PROJECT COL DATE: I4.

CLIENT:_MACTEC JOB:_6533_'

AUTHORP:R. STELLER PAGE 1 OF 1

CONTACT:_MIKE SUFNARSKI PHONE: 704-357-5633_

BOREHOLE CONSTRUCTION: CASED UNCASED 6/

DIAMETERS AND DEPTH RANGES: 4 0 TO £Sti ; , -'-TO

BOREHOLE TOTAL DEPTH AS DRILLED: XIS
CONDUCTOR CASING?: YES___ DEPTH TO BOTTOM OF CASING_ NO '

DEPTH TO BEDROCK: M pr
BOREHOLE FLUID: WATER FRESH WATER MUD V ; SALT WATER MUD

LOGGING CREW: R. STELLER C.

LOG TYPE FILE NAME DEPTH RANGE DATE ITIMES

________ 6q.4dWAT~8Ib 1 ~ ý2 r/O~ 7 ~ / l - ti t34

C1,09/14 ,,AA,,, . 16S%'- g3u,.0 at I"1 44.- 14-!04-.

~ ~ 3$ 4o ". 15 - I;*,c

c P.o'. -. • Ib6 -.O - .17 4i1

GEOV iron Geophysicaz Service 1151 Pomona Road Unit F, Corona, CA 92862 Ph (951) 549-1234 Fx (951) 549-1236
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GE (J"zýw
geophysical services

-, CALIPER FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL

CLIENT:_MACTEC
AUTHOR:_R. STELLER

DATE: tZ - O -

JOB: 6533
PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI -OFFICE_ PHONE:
-CELL___ PHONE:704-357-5633

CONTACT: _OFFICE PHONE:_
PHONE:

CONTACT: 
PHONE:

... .__._PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:_

COMPANY: 
PHONE:

GENERAL SITE CONDITIONSLOCATION:

BOREHOLE DESIGNATION: 1 -3a P1 LOCATION:_ _

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED 7"
DIAMETERS AND DEPTH RANGES: e! 0 TO 215' _____ TO

BOREHOLE TOTAL DEPTH AS DRILLED: "a-s 
T"

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING__ NO v

DEPTH TO BEDROCK: t'I DEPTH TO WATER TABLE: "'Lo'

BOREHOLE FLUID: WATER FRESH WATER MUD# SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: V TIME SINCE LAST CIRCULATION: _'Il

LOGGING CREW: R. STELLER .Ca.
VEHICLE(S) USED AND MILEAGE: _RENTP

MOBILIZED FROM: b1h, Qr--'x

ARRIVED ON SITE: 0Q -k5A
STANDBY TIME:
LOGGING STARTED: -(o'_O'

kL

DEPARTURE TIME:.. Oe; Jig

CAUSE:
LOGGING COMPLETED: I:o

GEO sion Geopihsical Services 1151 Ponumi Road, Unkl P, Coronu, CA 92892 Ph (951) 549-1234 Fx (951) 549-1236
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SITE:_SOUTH TEXAS PROJECT COL f, -,eb&

CLIENT:_MACTEC
AUTHOR:_R. STELLER-

Project 5050-06-0496
February 26, 2007

DATE: I&"J'7 I

JOB:.6533
PAGE 2 OF 2

&& %z 1'=6A=...

WINCH: COMPROBE " SILVERV OYO OTHER

MICROLOGGER 5301 " OTHER

CALIPER PROBE 5368w. OTHER

PROBE OFFSET .0M }6. 82FT2 INMA
MINUS CASING STICK-UP

DEPTH REF. OFFSET AT START Co.82 t

DEPTH REF. OFFSET AT END &,.to

AFTER SURVEY DEPTH ERROR ,TO. OZ.' LESS THAN 0.4%?

START START END END

LOG NAME DEPTH TIME DEPTH TIME

Q -q'kce. bO l 40. (lot . _% Irai:
6"•0¢•-zro , ' _- :4 - )6G, 4

CALIBRATION PLATE SIN 201 AS BUILT . JPVC FITTING

1.96B IN 3.937 IN B.000 IN ! 4.507 IN

FILE NAME (50 MM) (100 MM) (203.2 MM) (114.3 MM)

AS MEAS. S , .-r1 , .a %,. - 7 IA 1 4"' 'l
AS M EAS . S 5• o a C. ftLr'T O f W 01-4 1R -.Ot 4- 5--)O-t4 5
AS MEAS.
AS MEAS.
AS MEAS.
AS MEAS.

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEOPion Geophysic.. ServWe 1151 Pomona Rom4 Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GE VzJizz
geopkysical services

-See ACOUSTIC TELEVIEWER FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL DATE:- kZ/7 ;..

CLIENT:_MACTEC 
JOB:_6533

AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI OFFICE_ PHONE:_704-357-5633

_CELL___ PHONE:704-309-0624

CONTACT: _OFFICE_ PHONE:
PHONE:

CONTACT: 
PHONE:
PHONE-

CONTACT: 
PHONE:
PHONE:

DRILLER: 
PHONE:

COMPANY: 
PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: 13-.48- 0 H LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:_

BOREHOLE CONSTRUCTION: CASED UNCASED_.._

DIAMETERS AND DEPTH RANGES: A4 0 TO 2115' _____TO

BOREHOLE TOTAL DEPTH AS DRILLED: _____

CONDUCTOR CASING?: YES___ DEPTH TO BOTTOM OF CASING_ NO /

DEPTH TO BEDROCK: frap DEPTH TO WATER TABLE: •'-o'

BOREHOLE FLUID: WATER ; FRESH WATER MUD'; SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: 9 TIME SINCE LAST CIRCULATION: • 414 aZ.

GEO uion Gemphysical Serices 1151 Ponona R•ed. Unit P, Corona, CA 92882 Pis (951) S49-1234 Fx (951) 549-1236
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GE sY&uic w
geophysical seruices

Project 5050-06-0496
February 26, 2007

SITE:_SOUTH TEXAS PROJECT COL -1"-0 DATE: 12 r ,/ *

CLIENT:_MACTEC JOB:.6533

AUTHOR:_R; STELLER PAGE 2 OF 2

LOGGING CREW:_R. STELLER C._. C..ATxL
VEHICLE(S) USED AND MILEAGE: _RENTAL
MOBILIZED FROM: .btc-, CA-6"< PTY DEPARTURE TIME: OO' i

ARRIVED ON SITE: O r'. 4- S"'

STANDBY TIME: CAUSE:

LOGGING STARTED. 1? 00 LOGGING COMPLETED: 17: IS

WINCH: COMPROBE._..ILVER OYO OTHER

MICROLOGGER 5301 OTHER

TELEVIEWER ACOUSTIC #5174 ._ OTHER

PROBE TILT TEST L415.&0 BRUNTON TILT 'h.o
PROBE TILT TEST 0,4 BRUNTON TILT f

PROBE TILT TEST BRUNTON TILT

PROBE AZIMUTH TESTfi-i." BRUNTON AZIMUTH %2-1-a

PROBE AZIMUTH TEST 25. , BRUNTON AZIMUTH Z,'0
PROBE AZIMUTH TEST BRUNTON AZIMUTH

PROBE OFFSET 1.44Mf.72FT)
MINUS CASING STICK-UP ______.

DEPTH REF. OFFSET AT START - 7•'
DEPTH REF. OFFSET AT END 4- I6
AFTER SURVEY DEPTH ERROR 40. S' LESS THAN 0.4%?'£

12 1-7 fr*

M AINTENANCE PERFORMED ON SITE:___________________

EQUIPMENT PROBLEMS OR FAILURES:____________________

SUGGESTIONS, ADDITIONS, CHANGES:____________________

GEOVion Geophjeica, Sric 1151 Pomona Roa4 Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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geophyakn warvices

P-S SUSPENSION VELOCITY FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL 6-1'0 DATE: 1- 7 / -
CLIENT:_MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE I OF____

CONTACT:_MIKE SUFNARSKI OFFICE PHONE:704-357-5633
-CELL- PHONE:704-309-0624

CONTACT: OFFICE PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:_

COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

EA#:
BOREHOLE DESIGNATION: b- "3C&- •i,• LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASEDL
DIAMETERS AND DEPTH RANGES: 4 `0 To -'tY ;_, TO
BOREHOLE TOTAL DEPTH AS DRILLED:________
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING • NO.

DEPTH TO BEDROCKI I'ir DEPTH TO WATER TABLE: f'-7
BOREHOLE FLUID: WATER ; FRESH WATER MUD / SALT WATER MUD ;

OTHER:
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION: F ?.,t

GEOVision Geophysi.al Services 1151 Pomona Road, Suite P, Corona, CA 92882Ph (951) 549-1234 Fx (951) 549-1236
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GEC :gb

SITE:_SOUTH TEXAS PROJECT COL DATE: I-7 !1 0.

CLIENT:_MACTEC JOB: 6533

AUTHOR:_R. STELLER PAGE 2 OF

LOGGING CREW: C. , C.-. A•V.&Z-

VEHICLE(S) USED AND MILEAGE: _RENTAL

MOBILIZED FROM: 91,0y Crl.• ,7 DEPARTURE TIME: Oto

ARRIVED ON SITE: cG: 4-5"
STANDBY TIME: CAUSE:

LOGGING STARTED: .4' IS LOGGING COMPLETED: I( ';(%

STANDBY TIME:-- CAUSE:

LOGGING STARTED: LOGGING COMPLETED:

DEMOBILIZED TO: ARRIVAL TIME:

ADDITIONAL DEMOB TIME: REASON:

BATTERIES CHANGED BEFORE LOGGING: YES ,; NOQ STORED WITH NEW

WINCH COMPROBE E. GREY• OYO E] RG[]- OTHE

INSTRUMENT OYO 12004r- 15014-- 19029 • RG 160023 F4160024

RECEIVER S/N 12008[] 20042- .26066 U 11001 - 23053 E- 30086 L•[

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS: c-eT q Z.Sr'- - •.

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882Ph (951) 549-1234 Fx (951) 549-1236
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GEOVISION SUSPENSION LOGGING FIELD NOTES
EXAS COL - DATE: I -7SITE:_SOUTH T

CLIENT:-MACTEC
AUTHOR:_R. STELLER

JOB:_6533
PAGE - OF

IDEPTH IDEPTH UJNFILTERED FILTERED COMMENTS
METERS IFEET FILE NO. FILE NO. CASING. WATER, ROCK, ETC

0.5 1.64

1.0 3.28

1.5 4.92 S

2.0 6.56 5
2.5 8.20 4-,
3.0 9.84 _

3.5 11.48 _,

4.0 13.12 '7
4-5 14.76

5.0 16.40
5.5 18.04 io
6.0 19.69 %1

6.5 21-33 '.L. ____.

7.0 22.97 _ __

7.5 24.61 A-
8.0 26.25 Is

8.5 27.89 g._ _ _

9.0 29.53 0"_

9.5 31.17 IS.
10.0 32.81 ___

10.5 34.45 Z7o _

11.0 36.09 7-1
11.5 37.73 VL

12.0 39.37 "1 -. _

12.5 41.01 Z.4-
13.0 42.65
13.5 44.29
14.0 45.93 V?
14.5 47.57 Vb

15.0 49.21 7,
1,=-5 50.85 'o
16.0 52.49 It

16.5 54.13 3ý.

17.0 55.77 3. ,_
17.5 57.41 3_Y
18.0 59.06 X_5

18.5 60.70 -C___

19.0 62.34 3,7 -1 _

19.5 63.98 -3,t

20.0 65.62 __
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GEOVISION SUSPENSION LOGGING FIELD NOTES
EXAS COL & - & 5,DATE: f(Z /-7 o.SITE: SOUTH TI

CLIENT:__MACTEC
AUTHOR:_R. STELLER

t -

______________________________JOB: 5533
PAGE " 4 OFG,

IDEPTH IDEPTH UNFILTERED FILTERED COMMENTSMETERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

20.5 67.26 4b

21.0 68.90 __1

21.5 70.54 z
22.0 72.18 q 3
22.5 73.82 9_ _..

23.0 75.46 ...
23.5 77.10 9
24.0 78.74
24.5 80.38 •j
25.0 82.02 _ _

25.5 83.66. S'
26.0 85.30 /
26.5 86.94 • 2
27.0 88.58 53
27.5 90.22 ; Y
28.0 91.86 55
28.5 93.50 5'1
29.0 95.14 57
29.5 96.78 j'_
30.0 98.43 ST
30.5 100.07 •
31.D 101.71 (
31.5 103.35 t2

32.0 104.99
32.5 106.63
33.0 108.27 "fo'5
33.5 109.91 '/•"
34.0 111.55 ir 7
34.5 113.19 _ _'_

35.0 114.83 6" 7l
35.5 116.47 7o

36.0 118.11 7/

36.5 119.75 7 z
37.0 121.39 "73
37.5 123.03 -7
38.0 124.67 7S5
38.5 126.31 76,
39.0 127.95 77
39.5 129.59 "8
40.0 131.23 7 __
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE: SOUTH TEXAS COL " DATE: /1 / b

CUENT:_MACTEC JOB: 6533

AUTHOR:_R. STELLER PAGE -" OF (0

:DEPTH IDEPTH UNFILTERED FILTERED COMMENTS

IMETERS IFEET IFILE NO. FILE NO. ICASING, WATER, ROCK. ETC

40.5 132.87 __

41.0 134-51 __

41.5 136.15 2.
42.0 137.80 ___

42.5 139.44 f
43.0 141.08 __

43.5 142.72 I.

44.0 144.36 197

44.5 146.00 _ _ _

45.0 147.64 8 __

45.5 149.28 __D

46.0 150.92 '__

46.5 152.56 _ _ _

47.0 154.20 q3__
47.5 155.84 9
48.0 157.48 $
48.5 159.12 '

49.0 160.76 7 "

49.5 162.40. '?3
50.0 164.04
50.5 165.68 /, o

51.0 167.32 lot

51.5 168.96 I16..
52.0 170.60 /0-5
52.5 172.24 1oY

53.0 173.88 __

53.5 175.52 l0o g

54.0 177.17 107

54.5 178.81 Io_ __

55.0 180.45 )01
55.5 182.09 h __

56.0 183.73 |7
56.5 185.37 _ __.

57.0 187-01

57,5 188.65 f - __"_ _

58.0 190.29 I-*
58.5 191.93 •L_

59.0 193.57
59.5 195.21 Ito,
60.0 196.85
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GEOVISION SUS
SITE:_SOUTH TEXAS COL
CLIENT:_MACTEC
AUTHOR:_R. STELLER

PENSION LOGi

Project 5050-06-0496
February 26, 2007

GING FIELD NOTES
DATE: -7./'fri•a

JOB:_6533
PAGE-OF 0 I

IDEPTH IDEPTH UNFILTERED FILTERED COMMENTS

METERS IFEET FILE NO. IFILE NO. ICASING, WATER. ROCK, ETC

60.5 198.49 _ __ _

61.0 200.13 t ......

61.5 201.77 124,-. or'r0 w, v ,

62.0 203.41 H-LC &*"Tody C .7
62.5 205.05
63.0 206.69

63.5 20B.33
64.0 209.97.
64.5 211.61 _

65.0 213.25
65.5 214.90 " -

66.0 216.54
66.5 218.18

67.0 219.82

67.5 221.46
68.0 .223.10
68.5 224.74
69.0 226.38

69.5 228.02 _

70.0 229.66
70.5 231.30
71.0 232.94 "i"

71.5 234.58
72.0 236.22

72.5 237.86
73.0 239.50
73.5 241.14
74.0 242.78

74.5 244.42

75.0 246.06
75.5 247.70

76.0 249.34
76.5 250.98

77.0 252.62
77.5 254.27
78.0 255.91 _

78.5 257.55
79.0 I 259.19 _

79.5 260.83
80.0 262.47
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GE (3UzŽý,?zz
geophysical services

-Q PS ELOG FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL DATE; I'7

CLIENT:_MACTEC 
JOB:_6533

AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT:

CONTACT:

CONTACT:

CONTACT:

DRILLER:
COMPANY:

_OFFICE. PHONE:

_CELL.___ PHONE:
-OFFICE_ PHONE:

PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:_
PHONE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: 3•gl 0 g4. LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED_.L

DIAMETERS AND DEPTH RANGES: 4 0 TO 2.i,' -___, TO

BOREHOLE TOTAL DEPTH AS DRILLED: fS,4 S

CONDUCTOR CASING?: YES__ DEPTH TO BOTTOM OF CASING_ ; NO /

DEPTH TO BEDROCKtf% DEPTH TO WATER TABLE: 4"ta'

BOREHOLE FLUID: WATER___ FRESH WATER MUD.jL_; SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: .. TIME SINCE LAST CIRCULATION: t A #L

LOGGING CREW:_R. STELLER 1 CP- C..•-,L,,,

VEHICLE(S) USED AND MILEAGE: _RENTAL

MOBILIZED FROM:-" Cr f Y -f'Y'

ARRIVED ON SITE: C,,;, &9

STANDBY TIME:
LOGGING STARTED: I1. ,O

DEPARTURE TIMEE- w o; S

CAUSE:
LOGGING COMPLETED: 14:04r

GEOVaItm Ggopkical SarveS 1151 Pomona Road, Unit P, Coruna, CA 92882 Ph (951) 549-1234 Fx (!P1) 549-1236
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SITE: SOUTH TEXAS PROJECT COL 3-jT
CLIENT:_MACTEC
AUTHOR:_R. STELLER

Project 5050-06-0496
February 26, 2007

DATE: ______0__
JOB:_6533
PAGE 2 OF 2

WINCH: COMPROBE SILVER ' OYO_, OTHER

MICROLOGGER 5301-'- OTHER_

ELOG PROBE 5490._ OTHER

SPROBE LENGTH 2.50M(8.20 FT)

PLUS YOKE 10.0M (32.8 FT) ____--_1"

MINUS CASING STICK-UP - -.o

DEPTH REF. OFFSET AT START 4-1 .

DEPTH REF. OFFSET AT END 41. t
|AFTER SURVEY DEPTH ERROR +-'0.1 LESS THAN 0.4%?

START START END END

LOG NAME DEPTH TIME DEPTH TIME
3b, V' 1"-o,0I 4 -

fZ Sea&ýC-. .__
" ti'5 __"_ *0:

MAINTENANCE PERFORMED ON SITE:_

EQUIPMENT PROBLEMS OR FAILURES:____________________

SUGGESTIONS, ADDITIONS, CHANGES:___________________

GEO'sion Geoph.scal Serviets 1151 Pomona Roa4 Unit P, Corona, C4 92882 Ph (W1) 549-1234 Fx (951) 549-1236
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GE ( U&H
geophysical services

. -D tBORING GEOPHYSICS FIELD LOG SUMMARY

SITE:_SOUTH TEXAS PROJECT COL
CLIENT:_MACTEC
AUTHOR:_R. STELLER

DAE: 12 7 C)
JOB:_653"'
PAGE 1 OF 1

CONTACT:_MIKE SUFNARSKI PHONE:_704-357-5633_

BOREHOLE CONSTRUCTION: CASED UNCASED L.

DIAMETERS AND DEPTH RANGES: 0 TO SlZ"r ," -__-TO

BOREHOLE TOTAL DEPTH AS DRILLED: EI--1S'

CONDUCTOR CASING?: YES___ DEPTH TO BOTTOM OF CASING ... " NO 1_
DEPTH TO BEDROCK: N k

BOREHOLE FLUID: WATER_; FRESH WATER MUD /,SALT WATER MUD

LOGGING CREW:_R. STELLER ./,-•'?

LOG TYPE FILE NAME DEPTH RANGE IDATE TIMES

,A',:A-1%fi __ __ _ _ __ j, , , , . ! - . ot , - o",,17

,4.*a se 61,S4-.W, 12-. Ow,4 ; 2.01 09,40~ 1~4
ofl IO'.$1l- -,Im

QM0d.49A Im 51ll $3 oer-voi n:4*- 11 -44,

peA3I~d~bJ SAR&..u*8 9.1 _____ II:5

GEO Mims Geophyxical &ervWes 1151 Pomonma Road. Unit P. Coron, C4 928•2 Ph (SI) 549-1234 Fx (951) 549-1236
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GE (z)zbwzz
geophysical services

f>E- ELOG FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL DATE: _____. ____

CLIENT:_MACTEC JOB:;6533

AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT:

CONTACT:

CONTACT:

CONTACT:

DRILLER_
COMPANY:

OFFICE_ PHONE:
_CELL___ PHONE:
.OFFICE_ PHONE:

PHONE:
PHONE:
PHONE:
PHONE:_
PHONE:
PHONE:
PHONE:

GENERAL SITE CONDITIONSILOCATION:

BOREHOLE DESIGNATION: I$- "li- Y. LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED /

DIAMETERS AND DEPTH RANGES: f_ 0 TO______ _____TO J

BOREHOLE TOTAL DEPTH AS DRILLED: S2-'V'

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING__ NO V

DEPTH TO BEDROCK: f- DEPTH TO WATER TABLE: A'Le'

BOREHOLE FLUID: WATER_; FRESH WATER MUD__j; SALT WATER MUD

OTHER:
.DEPTH TO BOREHOLE FLUID,- TIME SINCE LAST CIRCULATION: A i 9-.

LOGGING CREW:_R. STELLER C•4

VEHICLE(S) USED AND MILEAGi ORENTa

MOBILIZED FROM: tLW.r -x. T , "
ARRIVED ON SITE: w&.:

STANDBY TIME:
LOGGING STARTED: A.,'LS

DEPARTURE TIME: 0.(i"

CAUSE:
LOGGING COMPLETED: 01!,Ql

GEOt-bi.m Geopfyxical SerWmces 1151 Pomona 1oad, Unit P, Cosmni, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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SITE:_SOUTH TEXAS PROJECT COL ji- 511 DATE: 1 2/7/O(J

CLIENT: MACTEC JOB:.6533

AUTHOR:.R. STELLER PAGE 2 OF 2

WINCH: COMPROBE SILVER. _ OYO OTHER

MICROLOGGER 5301{ OTHER

ELOG PROBE 5490 OTHER

PROBE LENGTH 2.50M(8.20 FT)

PLUS YOKE 10.OM (32.8 FT) .. ,[

MINUS CASING STICK-UP 0 1o '

DEPTH REF. OFFSET AT START 4LO

DEPTH REF. OFFSET AT END

AFTER SURVEY DEPTH ERROR LESS THAN 0.4%?

START START END END

LOG NAME DEPTH TIME DEPTH TIME

5 L Z ~ -. 7
~,i~eh2A4................_

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEOI~sion Geophyanical Services 1151 Pomona Roa4 Unit P, Coronua, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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P-S SUSPENSION VELOCITY FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL DATE: I7./'" I6rc
CLIENT:_MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE I OF (k

CONTACT:.MIKE SUFNARSKI OFFICE PHONE:_704-357-5633

-CELL,__ PHONE:_704-309-0624

CONTACT: OFFICE PHONE:

PHONE:

CONTACT: PHONE:

PHONE:_

CONTACT: PHONE:__

PHONE:

DRILLER: PHONE:

COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONSLOCATION:

BOREHOLE DESIGNATION: ,;-'Aii - &Pt LOCATION:

COUNTY: .RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED._Lk

DIAMETERS AND DEPTH RANGES: 4" 0 TO vs' -TO

BOREHOLE TOTAL DEPTH AS DRILLED: 7"

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING_ O N

DEPTH TO BEDROCK /01, DEPTH TO WATER TABLE: 22,0'

BOREHOLE FLUID: WATER. ; FRESH WATER MUD ;SALT WATER MUD_ -

OTHER:
DEPTH TO BOREHOLE FLUID:4 TIME SINCE LAST CIRCULATION: - I N-

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92B82 Ph (951) 549-1234 Fx (951) 549-1236
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SITE: SOUTH TEXAS PROJECT COL 4_1 :1'L DATE: t 1-7 1 O'.

CLIENT:_MACTEC JOB: 6533

AUTHOR:_R. STELLER PAGE 2 OF GJL_

LOGGING CREW: C- •J.L., C P,=WeA-

VEHICLE(S) USED AND MILEAGE: -RENTAL

MOBILIZED FROM: • C.xi" -r' DEPARTURE TIME: 0(c' -

ARRIVED ON SITE: 06 4 1"

STANDBY TIME: CAUSE:

LOGGING STARTED: q i • LOGGING COMPLETED:4;

STANDBY TIME: CAUSE:

LOGGING STARTED: LOGGING COMPLETED:

DEMOBILIZED TO: ARRIVAL TIME:

ADDITIONAL DEMOB TIME: REASON:

BATTERIES CHANGED BEFORE LOGGING: YES__; NQ.j_ STORED WITH NEW

WINCH COMPROBE [7- GREY'- OYO [- RG[] OTH-r

INSTRUMENT OYO 12004111] 15014_ 19029 RG 160023 [160024 M

RECEIVER SIN 12008 20042 I 26066 I 11001 [] 23053 I 30088

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:__ __ _

COMMENTS: r--"-r - c L 7 - 2 t

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 928B2Ph (951) 549-1234 Fx (951) 549-1236
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_SOUTH TEXAS COL DATE: / 7/t-I.

CLIENT:__MACTEC JOB:_6533
AUTHOR:_R. STELLER PAGE 'OF €,

IDEPTH IDEPTH UNFILTERED FILTERED ICOMMENTS
METERS IFEET FILE NO. FILE NO. ICASING, WATER, ROCK, ETC

0.5 1.64
1.0 3.28 i

1.5 4.92 _

2.0 6.56 4-
2-5 8.20 _"

3.0 9.84 5-
3.5 11.48 1)
4.0 13.12
4.5 14.76

5.0 16.40 p,
5.5 18.04 I_

6.0 19.69 It
6.5 21.33 I?
7.0 22.97 14.

7.5 24.61 IT
8.0 26.25 I_,
8.5 27.89 7
9.0 29.53 f•
9.5 31.17 IA
10.0 32.81 ?A

10.5 34.45 3, _

11.0 36.09 _,_

1 1.5 37.73

12.0 39.37 1-4,-
12.5 41.01 __-_ _ _ _

13.0 42.65
13.5 44.29 L,

14.0 45.93 12*
14.5 47.57 ?A
15.0 49.21
15.5 50.85 ,.
16.0 52.49 31.
16.5 54.13 __

17.0 55.77 '13,

17.5 57.41
18.0 59.06 __

18.5 60.70 ___

19.0 62.34 fit
19.5 63.98 I "z_ V
20.0 65.62,40
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SITE:_SOUTH T
CUENT:__MAC7

AUTHOR:_R. ST

GEOVISION SUSPENSION LOGGING FIELD NOTES
EXAS COL I 3- • 1t DATE: z. .- .

rEC JOB: R533

FELLER PAGE !t" OF (

IDEPTH IDEPTH JUNFILTERED FILTERED COMMENTSMETERS I FEET IFILE NO. 'FILE NO. CASING, WATER, ROCK, ETC

20.5 67.26 41
21.0 68.90 &_
21.5 70.54 45
22.0 72.18 4,
22.5 73.82 _ _ __....

23.0 75.46

23.5 77.10 4
24.0 78.74 4/
24.5 80.38 _ _

25,0 82.02

25.5 83.66
26.0 85.30 7-1.-

26.5 86.94 S12
27.0 88.58 S*4"
27.5 90.22 5"S_
28.0 91.86 S(c

28.5 93.50 S")
29.0 95.14 ___

29.5 96.78 '
30.0 98.43 (_
30.5 100.07
31.0 101.71 &',

S31.5 103.35 •

32.0 104.99 64 _-

32.5 106.63 faC_
33.0 108.27 (4
33.5 109.91 fn

34.0 111.55 __

34.5 113.19 ,_ _ _

35.0 114.83 70_

35.5 116.47 '71

36.0 118.15 *)_ _

36.5 119.75 9 7

37.0 121.39 "7 4,
37.5 123.03 7 1ý
38.0 124.67 "-)b
38.5 126.31 '•77.. ...

39.0 127.95 ")V
39.5 129.59 "7•t

40.0 131.23 1 to
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Project 5050-06-0496
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GEOVISION SUSPENSION LOGGING FIELD NOTES
EXAS COL 5- '31_1 DATE: . It /7/Oc-SITE: SOUTH T

CLIENT:_MACTEC
AUTHOR:_R. STELLER

. , o

JOB:_6533

PAGE -7) OF

I DEPTH ,DEPTH UNFILTERED FILTERED COMMENTS
METERS FEET FILE NO. FILE NO. CASING, WATER, ROCK. ETC.

40.5 132.87 6k
41.0 134.51 &t_
41.5 136.15 gS

42.0 137.80 64
42.5 139.44 __

43.0 141.08
43.5 142.72 •3
44.0 144.36 D__
44.5 146.00 !,.
45.0 147.64 %
45.5 149.28 q
46.0 150.92 t,,
46.5 152.56 q
47.0 154.20 .
47.5 155.84 _"

48.0 157.48 ___

48.5 159.12 4f?
49.0 160.76 ___

49.5 162.40 _

50.0 164.04 hIC) ... ...
50.5 165.68 1i1
51.0 167.32 _0%,

51.5 168.96 jot,
52.0 170.60 t_,-
52.5 172.24 1-m"_
53.0 173.88 life
53.5 175.52 1(7_
54.0 177.17 It*
54.5 178.81 10_
55.0 180.45 _ __

55.5 182.09
56.0 183.73 In.
56.5 185.37 113
57.0 187.01 I __--

57.5 188.65 IJ€"
58.0 190.29 1 Ii
58.5 191.93 I!7
59.0 193.57 I1 I
59.5 195.21 1I_,
60.0 196.85 %-A
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES
EXAS COL a.-,-"IC DATE: I - 7/SITE: SOUTH T

CLIENT:_MACTEC
AUTHOR:_R. STELLER-

J OB: 6533
PAGE (0 OF ( '

IDEPTH DEPTH UNFILTERED FILTERED COMMENTS
METERS FEET FFILE NO. IFILE NO. CASING, WATER. ROCK, ETC

60.5 198.49 MI- _

61.0 200.13 •Z'
61.5 201.77 V'&-AN%%t ,,Ln•k•r'"•

62.0 203.41 _ __ _ r Ald" .- (0 ,.,

62.5 205.05
63.0 206.69
63.5 208.33

64.0 209.97
64.5 211.61

65.0 213.25
65.5 214.90 @1, Z`5___
66.0 216.54
66.5 218.18
67.0 219.82
67.5 221.46
6B.0 223.10

68.5 224.74
69.0 226.38
69.5 228.02.

70.0 229.66
70.5 231.30
71.0 232.94
71.5 234.58

72.0 236.22
72.5 237.86
73.0 239.50
73.5 241.14
74.0 242.78
74.5 244.42

75.0 246.06
75.5 247.70

76.0 249.34
76.5 250.98

77.0 252.62

77.5 254.27
78.0 255.91
78.5 257.55

79.0 259.19
79.5 260.83

80.0 262.47
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GE( ~fVzcwzq
geophysical services

(CALIPER FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL

CLIENT: MACTEC
AUTHOR:. STELLER

DATE: 17 l ?/7i
JOB: 6533
PAGE 1 OF 2

CONTACT:_MIKE .SUFNARSKI _OFFICE_ PHONE:
-CELL___ PHONE:_704-357-5633

CONTACT: _OFFICE PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:

COMPANY: PHONE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: S -31q -OIN LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASEDLt(

DIAMETERS AND DEPTH RANGES: 0 TO 7,. __ -_ TO

BOREHOLE TOTAL DEPTH AS DRILLED___ Z_______

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING__ NO__IJ

DEPTH TO BEDROCK: MA DEPTH TO WATER TABLE: ,?t

BOREHOLE FLUID: WATER _; FRESH WATER MUD V SALT WATER MUD_ -,

OTHER:
DEPTH TO BOREHOLE FLUID:. TIME SINCE LAST CIRCULATION: 3 741

LOGGING CREW:_R. STELLER ,-(. C.--Q
VEHICLE(S) USED AND MILEAGES: _RENTAL

MOBILIZED FROM: GAW C.I'n-, -/
ARRIVED ON SITE: .
STANDBY TIME:
LOGGING STARTED: 10 1 S-1

DEPARTURE TIME: Co'.iT"

CAUSE:
LOGGING COMPLETED: I .-

GEOjzsion Geophswical Services 1151 Pomona Road Unit P, Curoam, CA 92882 Ph (95)) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.

STP COL Geotechnical Data Report Attachment E

SITE:_SOUTH TEXAS PROJECT COL

CLIENT: MACTEC

AUTHOR:_R. STELLER

Project 5050-06-0496
February 26, 2007

DATE: 12I7I-// ,

JOB:_6533

PAGE 2 OF 2

WINCH: COMPROBE SILVER OYO OTHER

MICROLOGGER 5301_. OTHER

CALIPER PROBE 5368 OTHER

PROBE OFFSET 2.08M(6.82 FT) 12 IN MAX

MINUS CASING STICK-UP _

DEPTH REF. OFFSET AT START •

DEPTH REF. OFFSET AT END to .o

AFTER SURVEY DEPTH ERROR A-. 06' LESS THAN 0.4%?

START START END END

LOG NAME DEPTH TIME DEPTH TIME

6401AirTa.kr ot J0.c f : Iq

1314 -t~ IF LI; -c Z Z l

CALIBRATION PLATE SIN 201 AS BUILT PVC FITTING

1.968 IN 3.937 IN 8.000 IN 4.507 IN

FILE NAME (50 MM) (100 MM) (203.2 MM) (114.3 MM)

AS MEAS. ,' •J-. Q.• ' AS d.o 4."'!

AS MEAS. 1 q C tW oL 4-SO

AS MEAS.
AS MEAS.
JAS MEAS.

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEO risa-, Geophysical Service 1151 Pomona Road. Unit P, Corona, C,4 92882 Ph (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

geophkysical services

-31c ACOUSTIC TELEVIEWER FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL DATE:J2411

CLIENT: MACTEC JOB:_8533

AUTHOR: R. STELLER PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKW OFFICE_ PHONE:704-357-5633
-CELL__ PHONE: 704-309-0624

CONTACT: _OFFICE PHONE:
PHONE:

CONTACT: PHONE:
•PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:

COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONSILOCATION:

BOREHOLE DESIGNATION: VJ- •l' - t•14 LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED" 1/

DIAMETERS AND DEPTH RANGES: 4. 0 TO Z051 ___ __TO

BOREHOLE TOTAL DEPTH AS DRILLED: 4r1 1.

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING_ NO_1

DEPTH TO BEDROCK: N4 DEPTH TO WATER TABLE: 0&

BOREHOLE FLUID: WATER FRESH WATER MUD V -SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: - TIME SINCE LAST CIRCULATION: If A R 1-

GEOl'•ion G.oplysicaL Ser-Wes 1i.1 Pomona Road Unit F, Coronw, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

GE pysa zorcz
geophysical services

Project 5050-06-0496
February 26, 2007

SITE:_SOUTH TEXAS PROJECT COL •,"It DATE: I /-7

CLIENT:_MACTEC JOB: _6533

AUTHOR:_R. STELLER PAGE 2 OF 2

LOGGING CREW:_R. STELLER C Ck.V-'l2..

VEHICLE(S) USED AND MILEAGE:" RENTAL_'_ "

MOBILIZED FROM: We cýr', ý DEPARTURE TIME: Gpi'.

ARRIVED ON SITE: er, 4.5'
STANDBY TIME: CAUSE:

LOGGING STARTED: I:S" LOGGING COMPLETED: 11L. 9(.

WINCH: COMPROBE SILVER V OYO OTHER

MICROLOGGER 5301"7 OTHER
TELEVIEWER ACOUSTIC #5174 VU OTHER

PROBE TILT TEST Qo0. BRUNTON TILT 84.L .
PROBE TILT TEST - 1.b BRUNTON TILT 55- 0'"
PROBE TILT TEST BRUNTON TILT
PROBE AZIMUTH TEST 'd7 I.0 BRUNTON AZIMUTH 914'

PROBE AZIMUTH TEST7'S - BRUNTON AZIMUTHý 'i

PROBE AZIMUTH TEST BRUNTON AZIMUTH

PROBE OFFSET 1.44M 4.72FT)
MINUS CASING STICK-UP p

DEPTH REF. OFFSET AT START 4" t.1 :

DEPTH REF. OFFSET AT END -l f
AFT ER SURVEY DEPTH ERROR ý-6,o01 LESS THAN. 6.4-/6? Y'-•

START START END END

LOG NAME DEPTH TIME DEPTH TIME

6-51 AAAu-f m 21.C)F III

MAINTENANCE -PERFORMED ON SITE____________________

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEOISion Geopkysiai Slrvicms H151 Pomona Roa Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

GE( PYXZz
geophysical services

-BORING GEOPHYSICS FIELD LOG SUMMARY

SITE:_SOUTH TEXAS PROJECT COL

CUENT:JMACTEC
AUTHOR:-R. STELLER

DATE:0
JOB:_6533

PAGE 1 OF 1

PHONE:704-357-5633_
CONTACT:_MIKE SUFNARSKI

BOREHOLE CONSTRUCTION: CASED UNCASEDJ!(

DIAMETERS AND DEPTH RANGES: Al 0 TO ' , _,___TO

BOREHOLE TOTAL DEPTH AS DRILLED: Q 'S'

CONDUCTOR CASING?: YES___ DEPTH TO BOTTOM OF CASING__ NOV

DEPTH TO BEDROCK-: E.,.

BOREHOLE FLUID: WATER ; FRESH WATER MUDI ; SALT WATER MUD

LOGGING CREW:_R. STELLER._

LOG TYPE FILE NAME DEPTH RANGE DATE TIMES

64.b.-MW fms mr> U oA4 q: i

. =,

IrstD r 151Cfv.eo 1 (ffC3 - 11(b05

GEOI'niio Geaphyeical .erwie 1151 Pomona Rea4 Unit P, Corona, CA 928M2 Pit (951) 549-1234 Fx (951) 549.1236
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MACTEC Engineering and Consulting, Inc. Project 5050-06-0496

STP COL Geotechnical Data Report Attachment E February 26, 2007

P-S SUSPENSION VELOCITY FIELD LOG

SITE:_ SOUTH TEXAS PROJECT COL DATE: I Le 0

CLIENT:_MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 1 OF

CONTACT: MIKE SUFNARSKI OFFICE PHONE:_704-357-5633

-CELL- PHONE:704-309-0624

CONTACT: OFFICE PHONE:

PHONE:

CONTACT: PHONE:

PHONE:

CONTACT: PHONE:

PHONE:

DRILLER: PHONE:

COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONSLOCATION:

EA#:
BOREHOLE DESIGNATION: 5-T &- W LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASEDL/

DIAMETERS AND DEPTH RANGES: C 0 TO • ____, TO __

BOREHOLE TOTAL DEPTH AS DRILLED: ZI"/

CONDUCTOR CASING?: YES___ DEPTH TO BOTTOM OF CASING__ NOt

DEPTH TO BEDROCK: Ml DEPTH TO WATER TABLE: 'ZO"

BOREHOLE FLUID: WATER ; FRESH WATER MUD SALT WATER MUD

OTHER:

DEPTH TO BOREHOLE FLUID:J€ TIME SINCE 'LAST CIRCULATION: ft.

GEOVision Geophysical Servces 1151 Pomona Road, Suite P, Corona, CA 92882Ph (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

AVPN 
92 .r VF0 10

u- E (I V1, ý1;91z
gewhYS&MI aerview

SITE:_SOUTH TEXAS PROJECT COL IZ - )t

CLIENT:_MACTEC
AUTHOR:_R. STELLER

DATE:
JOB:_6533
PAGE 2 OF (i

LOGGING CREW: 9- s

VEHICLE(S) USED AND MILEAGE: -RENTAL

MOBILIZED FROM: -9W O*

ARRIVED ON SITE: G:3

STANDBY TIME:

LOGGING STARTED: N.X),

STANDBY TIME:

LOGGING STARTED:

DEMOBILIZED TO:

ADDITIONAL DEMOB TIME:

DEPARTURE TIME: 1, oO

CAUSE:

LOGGING COMPLETED:TED: 0.

CAUSE:

LOGGING COMPLETED:

ARRIVAL TIME:

REASON:

BATTERIES CHANGED BEFORE LOGGING: YES-; NO .; STORED WITH NEW

WINCH COMPROBE --1 GREY[:] OYO Ii RG[-] 0TH [I

INSTRUMENT OYO 120041n1 15014r 19029 RG 160023 [0'160024 [1
RECEIVER S/N 12008[1] 20042LJ 260661 11001 - 23053 D 30086

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS: Df-e-Af /,•-.. / -?- f--6
z.c r•. r- al .IL. f . A •rr" . _ . •- .%-4;(-" Apt- f-o0 d

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882Ph (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES

SITE:_SOUTH TEXAS COL '?A - ')t DATE:- ii

CLIENT:__MACTEC JOB:_6533

AUTHOR:R. STELLER PAGE 'OF

IDEPTH .DEPTH JUNFILTERED FILTERED COMMENTS !
METERS FEET IFILE NO. FILE NO. CASING, WATER, ROCK, ETC

0.5 1.64

1.0 3.28 2
1.5 4.92 . _.. _ _ _ _

2.0 6.56 4-

2.5 8.20 00 19 % ¶ 4 w T9 1..-

3.0 9.84 ___-

3.5 11.48 "7
4.0 13.12

4.5 14.76
5.0 16.40 to

5.5 18.04 1!

6.0 19.69 11L
6.5 21.33 is

7.0 22.97 14"

7.5 24.61 '15;

8.5 27.89 t7

9.0 29.53 1
9.5 31.17 3_ _

10.0 632.81 1
10.5 34.45 7,,I

11.0 36.09 om,-

11.5 37.73 •,

12.0 39.37 '.,

12.5 41.0 V 3K

13.0 42.66 -

13.5 44.29 ,"

14.0 45.93 2-16

14.5 47.57 24

15.0 49.21 Uo

15.5 50.85 761

16.0 52.49

16.5 54.13
17.0 55.77. 1,
17.5 57.41 1ý<."

16.0 59.06 Sr
1.5 •60.70 .. +

19.0 .62.34 3

19.5 63.98 34
20.0 j5.62 f 4
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

GEOVISION SUSPENSION
SITE:_SOUTH TEXAS COL 2 - -

CLIENT:__MACTEC
AUTHOR:_R. STELLER_

Project 5050-06-0496
February 26, 2007

"ING FIELD NOTES
DATE: 1 !
JOB:_6533
PAGE OF OF

I DPTH IDEPT JUNF,.TERED 1FILTERED COMMENTS
METERS FEET FILE NO. FILE NO. |CASING, WATER, ROCK, ETC

20.5 67.26 ,

21.0 68.90 &'L
21.5 70.54 4i3

22.0 72.18 4-_,
22.5 73.82 A!;

23.0 75.46 &
23.5 77.10 47

24.0 78.74 ,ft....

24.5 80.38 4Q

25.0 82.02 sO

25.5 83.66 5J

26.0 85.30 Rn.. -
26.5 86.94 - _,

27.0 88.58 4S4-.
27.5 90.22 93 _

28.0 91.86 -6.

28.5 93.50 _47

29.0 95.14 "_-"_

29.5 96.78 451
30.0 98.43 CeC

30.5 100.07 (p(

31.0 101.71 ('L

31.5 103.35 4,.

32.0 104.99 4*-
32.5 106.63 ._(.

33.0 108.27
33.5 109.91 ___

34.0 111.55 _

34.5 113.19 _

35.0 114.83 -70

35.5 116.47 7(
36.0 118.11 )"L.
36.5 119.75 ?7

37.0 121.39 *74-Pt
37.5 123.03 ."
38.0 124.67 -7(!

38.5 126.31 '7)

39.0 127.95 "
39.5 129.59 "701 _

40.0 131.23 _
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MACTEC Engineering and Consulting, Inc.

STP COL Geotechnical Data Report Attachment E
Project 5050-06-0496

February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES

TFXASCOL , - '2,)-.,- r u. DATE- I Ik) IAt
RITI=" R•IITH "r

CLIENT: _MACTEC
AUTHOR: R. STELLER

L.J f • t,,,r L" r. , --.

_____________________JOB:_B533
PAGE- -;" OF eI

DEPTH DEPTH UNFILTERED FILTERED ICOMMENTSMETERS FEET FILE NO. IFILE NO. CASING, WATER, ROCK, ETC

40.5 132.87 At

41.0 134.51 pj.

41.5 136.15 -__
42.0 137.80 t___.
42.5 139.44 __

43.0 141.08
43.5 142.72
.44.0 144.36 •

44.5 146.00 •
45.0 147.64 900

45.5 149.28 11 _

46.0 150.92 0. 2.CA 6,fAl, O4 U e N '.

46.5 152.56 9-3

47.0 154.20 4-
47.5 155.84 , ..

48.0 157.48 A8
48.5 •159.12 V) --

49.0 160.76

49.5 162.40 9q

50.0 164.04 1ot0

50.5 165.68 Io0
51.0 167.32 (n..

51.5 168.96 fO-0

52.0 170.60 f04-

52.5 172.24 __o__

53.0 173.88 (0O

53.5 175.52 a7
54.0 177.17 to__

54.5 178.81 _ _A_

55.0 180.45 (10
55.5 182.09 IN I _

56.0 183.73 ltL-

56.5 185.37 I

57.0 187.01 lif,4-

57.5 188.65 -1C

58.0 190.29 II _,_

58.5 191.93
59.0 193.57• __ _ _

59.5 195.21 jig ..

60.0 196.85 r___
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

GEOVISION SUSPENSION
SITE:_SOUTH TEXAS COL____ _______

CLIENT:_.MACTEC
AUTHOR:-R. STELLER

Project 5050-06-0496
February 26, 2007

LOGGING FIELD NOTES
DATE: _ _1_ ____ __
JOB: a533v•

PAGE a OF G

'PDEPTH, EPTH [UNFILTERED TFILTERED " COMMENT.

IMETERS FEET IFILE NO. IFILE NO. ICASING, WATER, ROCK, ETC

60.5 198.49 I2
61.0 200.13 12-.
61.5 201.77 (Zc..m.,...o=,i,-,gr?
62.0 203.41 t2- 4- ______"

62.5 205.05 
Ir r8' • P. r,7 .(.

63.0 206.69 ._o -rP e 2,(. .S'

63.5 208.33
64.0 209.97
64.5 211.61
65.0 213.25
65.5 214.90 -r. r>. g

66.0 216.54
66.5 218.18

67.0 219.82

67.5 221.46
68.0 223.10
68.5 224.74

69,0 226,38

69.5 228.02
70.0. 229.66
70.5 231.30
71.0 232.94
71.5 234.58

72.0 236.22
72.5 237.86

73.0 239.50
73.5 241.14
74.0 242.78
74.5 244.42
75.0 246.06
75.5 247:70 ..... .

76.0 249.34
76.5 250.98
77.0 252.62
77.5 254.27
78.0 255.91

78.5 257.55 ..

79.0 259.19
79.5 260.83
80.0 262.47
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

GE E3R7,zb
geophysical services

~ELOG FIELD LOG

SITE: SOUTH TEXAS PROJECT COL DATE: II 1A1%

CLIENT:;MACTEC JOB:_6533__

AUTHOR: R. STELLER PAGE 1 OF 2

CONTACT:

CONTACT:

CONTACT:

CONTACT:

DRILLER:
COMPANY:

_OFFICE_ PHONE:
_CELL . PHONE:

OFFICE_ PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:

GENERAL SITE CONDITIONSILOCATION:

BOREHOLE DESIGNATION: 53- .2-Pb-t1, LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:_

BOREHOLE CONSTRUCTION: CASED UNCASED

DIAMETERS AND DEPTH RANGES: 0 TO -__ , TO.

BOREHOLE TOTAL DEPTH AS DRILLED: ',. '

CONDUCTOR CASING?: YES_ DEPTH TO BOTTOM OF CASING_ _ NOV

DEPTH TO BEDROCK J k- DEPTH TO WATER TABLE:

BOREHOLE FLUID: WATER_; FRESH WATER MUD v SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID:' TIME SINCE'LAST CIRCULATION: 9 -1 .4-

LOGGING CREW:_R. STELLER

VEHICLE(S) USED AND MILEAGE: _RENTAL

MOBILIZED FROM: ID 1,6Y ,.r, -

ARRIVED ON SITE: (6 1"

STANDBY TIME:
LOGGING STARTED: : .

DEPARTURE TIME: Oýb-* 00

CAUSE:
LOGGING COMPLETED: ",.

GEO Vision Geophysical Servwies 1151 Po-wun- Read, Unit P, Corona, CA 92882 FP (951) 549-1234 Fx (951) 549-1236

GEOVision Report 6533-01 vol 1 of 2 STP COL Boring Geophysical Logging reva 2/22/2007 Page 259 of 404



MACTEC Engineering and Consulting, Inc.

STP COL Geotechnical Data Report Attachment E

SITE: SOUTH TEXAS PROJECT COL b -$,"-,-

CLIENT:_MACTEC
AUTHOR:_R. STELLER

Project 5050-06-0496
February 26, 2007

DATE: 105o!
JOB:_6533
PAGE 2 OF 2

WINCH: C
MICROLOGGER
ELOG PROBE

.OMPROBE SILVER_.JLOYO OTHER

5301/ OTHER
5490V_ OTHER

PROBE LENGTH 2.50M(8.20 FT)

PLUS YOKE 10.OM (32.8 FT) ,,*&"e. ,/,

MINUS CASING STICK-UP

DEPTH REF. OFFSET AT START 4., ('

DEPTH REF. OFFSET AT END

AFTER SURVEY DEPTH ERROR LESS THAN 0.4%?

r2fti. AC

MAINTENANCE PERFORMED ON .SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES: VA ,

GEO l'ion Geophwyical Servica 1151 Pomona Road, Unkt P, Corona, CA 92822 Ph (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

GE ('"Vz
geophysical services

oH 0 CALIPER FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL
CLIENT:_MACTEC
AUTHOR:_R. STELLER

DATE: II /0
JOB:.6533
PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI OFFICE_ PHONE:
CELL_ PHONE: 704-357-5633

CONTACT: _OFFICE_ PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:

COMPANY: PHONE'

GENERAL SITE CONDITIONSILOCATION:

BOREHOLE DESIGNATION: LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED V'

DIAMETERS AND DEPTH RANGES: 0 TO .21V" __,_ TO

BOREHOLE TOTAL DEPTH AS DRILLED: 2-t '
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING__ NO_/

DEPTH TO BEDROCK: I- , DEPTH TO WATER TABLE: '.o0

BOREHOLE FLUID: WATER.; FRESH WATER MUD ; SALT WATER MUD_;

OTHER:
DEPTH TO BOREHOLE FLUID:, TIME SINCE LAST CIRCULATION:A- 7-4(AR

LOGGING CREW:_R. STELLER
VEHICLE(S) USED AND MILEAGE: _RENTAL

MOBILIZED FROM: 'a.rM • j" r"'

ARRIVED ON SITE: Qk% ZQ
STANDBY TIME:_
LOGGING STARTED: t 99 . 7-.

DEPARTURE TIME: Q•;aO

CAUSE:
LOGGING COMPLETED: I(0: o•-

GEDVision Geophysical Serices 1151 Ponuma Road, Unit P, Corona, CA 92892 Ph (931) 549-1234 Fx (952) 549-1236
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

SITE:_SOUTH TEXAS PROJECT COL Y 3 2- C) .1D DATE: 1\ 1 C6e'
CLIENT:_MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 2 OF 2

WINCH: COMPROBE
MICROLOGGER 5301"

CAUPER PROBE 5368_

SILVER V OYO
OTHER_
OTHER

OTHER

PROBE OFFSET 2,08M(6.82 FT) 12 IN MAX

MINUS CASING STICK-UP
DEPTH REF. OFFSET AT START .,.&'

DEPTH REF. OFFSET AT END ,

AFTER SURVEY DEPTH ERROR - .2 LESS THAN 0.4%? 't7--

START START END END

LOG NAME DEPTH TIME DEPTH TIME

T37" -0,AL.'rm-T 0 t- '" ... I a,-

CALIBRATION PLATE SIN 201 AS BUILT IPVC FITTING

1.968 IN 3.937 IN 8.000 IN 4.507 IN

FILE NAME (50 MR (100 MM) 203.2 MM) (114.3 MM)

ASMEAS. 3,-r7-6 .e:--ro' 0 ' ,I 3.14- Gz'

AS MEAS. 7 Z 4,-_. _ . e, e.,. -

AS MEAS.

AS MEAS.

AS MEAS.

AS MEAS. "_

MAINTENANCE PERFORMED ON SITE:-

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEOPl'sion Geophyical Se& ces 1151 Pmnona Roa4 Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx(951)549-1236
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MACTEC Engineering and Consulting, Inc. 
Project 5050-06-0496

STP COL Geotechnical Data Report Attachment E 
February 26, 2007

GE&I0~~
geophysical services

S3-3~z& p " ACOUSTIC TELEVIEWER FIELD LOG

srIE: SOUTH TEXAS PROJECT COL DATE: A4

CLIENT:_MACTEC 
JOB:._6533_ _ _ _

AUTHOR:_R. STELLER 
PAGE 1 OF 2

CONTACT: MIIKE SUFNARSKI_ OFFICE_ PHONE:._7(-357-5633___
-CELL,__ PHONE:_704-309-0624

CONTACT: _OFFICE_ PHONE:
PHONE:

CONTACT: 
PHONE:
PHONE:

CONTACT: 
PHONE:
PHONE:

DRILLER: 
PHONE:

COMPANY: 
PHONE:__

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: -- )* LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED .Z"

DIAMETERS AND DEPTH RANGES: 0 TO •1 5'" __-, -TO

BOREHOLE TOTAL DEPTH AS DRILLED: "t21S

CONDUCTOR CASING?: YES__ DEPTH TO BOTTOM OF CASING NO____

DEPTH TO BEDROCK 0A DEPTH TO WATER TABLE: r 1-o'

BOREHOLE FLUID: WATER FRESH WATER MUD-/.- SALT WATER MUD -,

OTHER:
DEPTH TO BOREHOLE FLUID: 'S TIME SINCE LAST CIRCULATION: 2" -4-0I Z.

GEOJ'ision Geophyscal rnicen .1151 Potama Roar Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GE I sY l X /1
geophysical services

Project 5050-06-0496
February 26, 2007

SITE:.SOUTH TEXAS PROJECT COL .- ?2,& bH DATE: Itt kew

CLIUENT:_MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 2 OF 2

LOGGING CREW:_R. STELLER

VEHICLE(S) USED AND MILEAGE: _RENTAL

MOBILIZED FROM:- { -r" ,

ARRIVED ON SITE: .X:
STANDBY TIME:
LOGGING STARTED: i(,, , 2-S

DEPARTURE TIME: ok(,:z," c

CAUSE:
LOGGING COMPLETED: %(p

WINCH: COMPROBE___ SILVER V/ OYO OTHER

MICROLOGGER 5301_Z OTHER

TELEVIEWER ACOUSTIC #5174_L_ OTHER

PROBE TILT TEST ."7 BRUNTON TILT _______

PROBE TILT TEST . BRUNTON TILT

PROBE TILT TEST BRUNTON TILT

PROBE AZIMUTH TESTIZ.,.(,, BRUNTON AZIMUTH _,t_ "

PROBE AZIMUTH TEST.$& I_•I BRUNTON AZIMUTH _SA L

PROBE AZIMUTH TEST BRUNTON AZIMUTH

PROBE OFFSET 1.44M(4.72FT)
MINUS CASING STICK-UP 0
DEPTH REF. OFFSET AT START 4.7L,,

DEPTH REF. OFFSET AT END 4__2.

AFTER SURVEY DEPTH ERROR .1 LESS THAN 0.4%?

START START END END

LOG NAME DEPTH TIME DEPTH TIME

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEObizon Geopkyied Seriicet 1151 Pomona Road, Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GE opya sez
geopohysical sertnces

Project 5050-06-0496
February 26, 2007

§-4.-L•n BORING GEOPHYSICS FIELD LOG SUMMARY

SITE: SOUTH TEXAS PROJECT COL

CLIENT:_MACTEC
AUTHOR:_R. STELLER

DATE:__ _ 1 __,-6

JOB: 6533
PAGE 1 OF 1

PHONE: 704-357-5633_
CONTACT:-MIKE SUFNARSKI

BOREHOLE CONSTRUCTION: CASED UNCASED ___
-77r-I

DIAMETERS AND DEPTH RANGES: A 1 0 TO t .,'' ;__ , TO

BOREHOLE TOTAL DEPTH AS DRILLED: 2I 9"

CONDUCTOR CASING?: YES V DEPTH TO BOTOM OF CASING | NO

DEPTH TO BEDROCK: -

BOREHOLE FLUID: WATER FRESH WATER MUD.__!; SALT WATER MUD

LOGGING CREW: R. STELLER

LOG TYPE FILE NAME DEPTH RANGE DATE TIMES

________ 
___%W_ _ rI t36Ito .Iw 1:'- ItL.fl,

.. -d ,-,. _____ Iviq tp.t 1c3

I~~r;b-L- 0-Tm%-• l a. O-! 17:"•- 108•-.

.4 ... 
-.1 , -

___ __ __ _ ,__,,_,, ....
~ ;8 ..

Cat~~~r *4T~tj

GEO Vaion Geophwiaic Serrices 1151 Pomoua Road, Undi P, Carona, C4 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GE d3Vv 9w
geophysical services

,-A4o01- ELOG FIELD LOG

SITE: SOUTH TEXAS PROJECT COL DATE: (d 2-/cXya

CLIENT: MACTEC JOB:_6533__

AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT:

CONTACT:

CONTACT:

CONTACT:

DRILLER:
COMPANY:

-OFFICE_ PHONE:__
-CELL PHONE:
OFFICE._ PHONE:

PHONE:_ __ _ _
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:__

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: j.,b 1 LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED
DIAMETERS AND DEPTH RANGES: A 7- 0 TO Z( L5 1 i7-• , TO

BOREHOLE TOTAL DEPTH AS DRILLED: '2115'
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING NO
DEPTH TO BEDROCK- " DEPTH TO WATER TABLE: P--r8

BOREHOLE FLUID:. WATER. ; FRESH WATER MUD_ V' SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: i TIME SINCE LAST CIRCULATION: tt, $L-

LOGGING CREW:_R. STELLER &- , .* k-t.
VEHICLE(S) USED AND MILEAG: _RENTAL
MOBILIZED FROM:- m CA-,,,. ""rx
ARRIVED ON SITE: !i eo
STANDBY TIME:
LOGGING STARTED: PI Sr^

DEPARTURE TIME: IO •,n

CAUSE:
LOGGING COMPLETED: I-

GEO K'nion Gewpkyical Ser•im 11H1 Pomona Roa4 UnitP, Corona, CA 92882 Ph (951) 549-1234 Fx,(951) 549-1236
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SITE-_SOUTH TEXAS PROJECT COL ', .

CLIENT:_MACTEC
AUTHOR: R. STELLER

Project 5050-06-0496
I February 26, 2007

DATE:; 2/oO
JOB:_6533
PAGE 2 OF 2

WINCH: COMPROBE SILVERjL.... OYO OTHER

MICROLOGGER 5301. " OTHER
ELOG PROBE 5490"7 OTHER

PROBE LENGTH 2.50M(8.20 FT)

PLUS YOKE 10.OM (32.8 FT) .

MINUS CASING STICK-UP _-_____

DEPTH REF. OFFSET AT START 51-,,
DEPTH REF. OFFSET AT END 3, 6

1AFTER SURVEY DEPTH ERROR LESS THAN 0.4%?

START START END END

LOG NAME. DEPTH TIME DEPTH TIME

k4~Aop t C W-4 e(7c/'r 0 13:.1 0 1 tL: -3%

14oz. &L". oa x ...0..2!t14( 71. is.L

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:____________________

GEOI'Viion GeophysvcL S•tvices 1151 Pomna Rad,4 Unil P, Comm, CA 92882 Pla (951) 549-1234 Fx (951) 549-1236
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P-S SUSPENSION VELOCITY FIELD LOG

SITE: SOUTH TEXAS PROJECT COL - DATE: I- 1 (0 ( 0

CLIENT: MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 1 OF (o

CONTACT:_MIKE SUFNARSKI OFFICE PHONE:_704-357-5633
-CELL- PHONE:_704-309-0624

CONTACT:_ OFFICE PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER:_ PHONE:

COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONSILOCATION:

EA # : _ _LOCATION:
BOREHOLE DESIGNATION: ' - o LOCATION:__

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED t'"

DIAMETERS AND DEPTH RANGES: 4#f OTO ?-IS'' , __ TO

BOREHOLE TOTAL DEPTH AS DRILLED: __________

CONDUCTOR CASING?: YES V DEPTH TO BOTTOM OF CASING . NO

DEPTH TO BEDROCK K .Pý DEPTH TO WATER TABLE: s.?O'

BOREHOLE FLUID: WATER FRESH WATER MUD ..J; SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID:. TIME SINCE LAST CIRCULATION: I M £-

GEOVission Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882Ph (951) 549-1234 Fx (951) 549-1236
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ww are 0
Afoft*4 Im - w 10.1

ff9 A

SITE_-SOUTH TEXAS PROJECT COL , -'4oi.

CLIENT:-MACTEC
AUTHOR:_R. STELLER

DATE: %"q I
JOB:.6533
PAGE 2 OF ea

LOGGING CREW: 0-. 'V-•V'-- C

VEHICLE(S) USED AND MILEAGE:,,RENTAL

MOBILIZED FROM: 9 Q-v,-•- -rK

ARRIVED ON SITE: 1I:00

STANDBY TIME:_
LOGGING STARTED: t4-1S'

STANDBY TIME:

LOGGING STARTED:
DEMOBILIZED TO:

ADDITIONAL DEMOB TIME:

21•. 12orI•,,' f6.46.

DEPARTURE TIME: tO.'z%

CAUSE:

LOGGING COMPLETED: /6:10

CAUSE:

LOGGING COMPLETED:

ARRIVAL TIME:

REASON:

BATTERIES CHANGED BEFORE LOGGING: YES. ; NO/ ; STORED WITH NEW

WINCH COMPROBE '-- GREY OYO f] RG- OTH['

INSTRUMENT OYO 120041--l 15014• 19029 RG 160023 El 160024W

RECEIVER.S/N 12008 [] 20042L.I 26066q . 11001 D 23053 I'7 30086 -

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS: 0rwd T'rft e-'-Z*od ,,•' w z-

GEOVison Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES
FEXAS COL 6 - 7- DATE: t?. A6100.SITE: SOUTH Tr

CLIENT:-_MACTEC
AUTHOR:_R. STELLER

JOB:._6533
PAGE S OF r

DEPTH DEPTH JUNFILTERED FILTERED COMMENTSIMETERS IFEET -- IFILE NO. FILE NO. ICASING, WATER. ROCK, ETC

0.5 1.64

1.0 3.28 _ _ __-_-

1.5 4.92 i2-_
2.0 6.56 ___

2.5 8.20 II ¶
.3.0 9.84 111
3.5 11.48 117

4.0 13.12 "11 9
4.5 14.76 115
5.0 16.40 "04
5.5 18.04 113
6.0 19.69 1
6.5 21.33 2_
7.0 22.97 ',
7.5 24.61 "

8.0 26.25
8.5 27.89 .-co
9.0 29.53 "
9.5 31.17
10.0 32.81 11

10.5 34.45 t0
-11 .0 36.09 =9 0
11.5 37.73 1tt,.

12.0 39.37 Jfr
12-5 41.01 _ __

13.0 42.65 t

13.5 44.29 t_
14.0 45.93 l 7

14.5 47.57 If
15.0 49.21 1 qI II

15.5 50.85 2,o

16.0 52.49 L-I
16.5 54.13 7.2-

17.0 55.77 '.-3
17.5 57.41 2-'4_
18.0 59.06 -S
18.5 60.70 Z.C.__-
19.0 62.34 Z7
19.5 63.98 ZT
20.0 65.62 1- q
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GEOVISION SUSPENSION LOGGING FIELD NOTES

SITE:_SOUTH TEXAS COL
CLIENT:_MACTEC
AUTHOR:_R. STELLER__

10- 40-L- DATE: a, JIuJ6.
___________________________JOB:_6533_______________

PAGE OF G(

DEPTH DEPTH UNFILTERED FILTERED COMMENTS

SMETERS FEET FILE NO. FILE NO. ICASING. WATER, ROCK, ETC

20.5 67.26 )0
21.0 68.90 •

21.5 70.54 32-
22.0 72.18. % 1>

22.5 73.82 "_ _ __

23.0 75.46 __

23.5 77.10 •

24.0 78.74 "7
24.5 80.38 31
25.0 82.02 3
25.5 83.66 '

26.0 85.30 411

26.5 86.94 (f -9

27.0 88.58 '3
27.5 90.22 t'9

28.0 91.86 ' _"

28.5 93.50 ' K

29.0 95.14 V7
29.5 96.78 411

30.0 98.43 q- .

30.5 100.07 5 _

31.0 101.71 _"

31.5 103.35 ".L_

32.0 104.99 53
32.5 106.63 54f
33.0 108.27 S"_

33.5 109.91 56_

34.0 111.55 57
34.5 113.19 Sr .

35.0 114.83 59i
35.5 116.47 _

36.0 118.11
36.5 119.75 L _-__

37.0 121.39 •3 _ _ _

37.5 123.03 64
38.0 124.67 4J S
38.5 126.31 64

39.0 127.95 467 0_.
39.5 129.59 66_ _ __

40.0 131.23 99 . _
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_SOUTH TEXAS COL
CLIENT:_MACTEC
AUTHOR:_R. STELLERR_

f'Z- A4o2- DATE: I z-/t- l•,
JOB:.6533 E V

IPAGE- 'S OF

DEPTH DEPTH "UNFILTERED FILTERED TCOMMENTSMETERS IFEET FILE NO. FILE NO. ICASING, WATER, ROCK. ETC

40.5 132.87 "
41.0 134.51 U
41.5 136.15 7"z
42.0 137.80 73
42.5 139.44 '71f
43.0 141.08 "15
43.5 142.72 " _

44.0 144.36 77
44.5 146.00 .... _ _

45.0 147.64 -7

45.5 149.28 To
46.0 150.92 Irl
46.5 152.56 ?z

47.0 154.20 T3
47.5 155.84 r'?

48.0 157.48 Vs -S
48.5 159,12 8"6
49.0 160.76 7 _

49.5 162.40 _

50.0 164.04
50.5 165.68 9"

51.0 167.32 _

51.5 168.96_ ____-

52.0 170.60 _

52.5 172.24__
53.0 173.88 1_
53.5 175.52 Z__
54.0 177.17 9 -?
54.5 178.81 1&

85.0 180.29 5
55.5 182.09 /60

59.0 183.73 __,_ _

56.5 185.237 /0 7

57.0 187.01 _ _ __ _
57.5 188.65 ,,li-

58.0 190.29 16

58.5 191.93 0 r7

F 59-o 193 "57 .&- 1

F59.5 195.21 ial

F-60.0 196.85 101
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GEOVISION SUSPENSION LOGGING FIELD NOTES
BI I

SITE:_SOUTH TEXAS COL.
CLIENT:_MACTEC
AUTHOR: R. STELLER-

N-4-t, DATE: I zIt, torm
JOB:_6533
.PAGE -_ OF

DDEPTH PTH UNFILTERED FILTERED COMMENTS

IMETERS FEET FILE NO. 1FILE NO. CASING, WATER, ROCK. ETC

60.5 198.49 It*

61.0 200-13 1#1
61.5 201.77 IPL-

62.0 203.41

62.5 205.05 44,÷ 601_-, 0-C_

63.0 206.69
63.5 208.33
64.0 209.97
64.5 211.61

65.0 213.25
65.5 214.90 "r. 1 . -t6

66.0 216.54
66.5 218.18

67.0 219.82
67.5 221.46

68.0 223.10
68.5 224.74
69.0 226.38
69.5 228.02
70.0 229.66
70.5 231.30
71.0 232.94
71.5 234.58

72.0 236.22

72.5 237.86
73.0 239.50

73.5 241.14
74.0 242.78
74.5 244.42

75.0 246.06

75.5 247.70
76.0 249.34
76.5 250.98
77.0 252.62
77.5 254.27
78.0 255.91
78.5 257.55
79.0 259.19
79.5 260.83
80.0 262-47
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GE
geophkysical services

________ CALIPER FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL DATE: It- ). /01.

CLIENT: MACTEC 
JOB: 6533

AUTHOR:_R. STELLER 
PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI _OFFICE_ PHONE:__________

_CELL.___ PHONE:._704-357-5633

CONTACT: 
-OFFICE_ PHONE:

PHONE:

CONTACT: 
PHONE:
PHONE:

CONTACT: 
PHONE:_
PHONE:

DRILLER: 
PHONE:

COMPANY: 
PHONE:

GENERAL SITE CONDITIONSILOCATION:

BOREHOLE DESIGNATION: &- 4L - C LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED__

DIAMETERS AND DEPTH RANGES: 4' 0 TO .LY _ TO

BOREHOLE TOTAL DEPTH AS DRILLED: SitC /

CONDUCTOR CASING?: YESLJ .DEPTH TO BOTTOM OF CASING. NO__

DEPTH TO BEDROCK: 1 DEPTH TO WATER TABLE: of t,

BOREHOLE FLUID: WATER _ FRESH WATER MUD v ; SALT WATER MUD

OTHER:

DEPTH TO BOREHOLE FLUID:_, TIME SINCE LAST CIRCULATION- VI"1

LOGGING CREW:_R. STELLER . L- ,-rr ,-

VEHICLE(S) USED AND MILEAGE: RENTAL___

MOBILIZED FROM: O M.: DEPARTURE TIME: lb: So

ARRIVED ON SITE: if:g z

STANDBY TIME: CAUSE:

LOGGING STARTED: 10: Z• LOGGING COMPLETED: I 7: Ob

GEOVision GeophysieaIrvi 1151 Powna Roa Unit P. Corona. CA 92882 Pis (951) 549-1234 Fx (951) 549-1236
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SITE:. SOUTH TEXAS PROJECT COL • " DATE:. l' ,, (Or

CLIENT:_MACTEC 
JOB:.6533

AUTHOR:-R. STELLER 
PAGE 2 OF 2

WINCH: COMPROBE SILVER -! OYO____ OTHER

MICROLOGGER 5301__/ OTHER_ _

CALIPER PROBE 5368__. OTHER

PROBE OFFSET 2.0BM(6.82 FT) 12 IN MAX

MINUS CASING STICK-UP I.

DEPTH REF. OFFSET AT START .

DEPTH REF. OFFSET AT END

,AFTER SURVEY DEPTH ERROR 4. O LESS THAN 0.4%?

START START END END

LOG NAME DEPTH TIME DEPTH TIME
64*zap-v-~~ ~ ~ ~ ~ ff~)k ? a-zV 5- ( ....

k maýý-. t .. '0o t1.o 1(.-o: - * - "r:a
16¥ "0 Ch"rrc :o'

CALIBRATION PLATE SIN 201 AS BUILT IPVC FITTING

1.968 IN 1 3.937 IN i 8.000 IN I 4.507 IN

FILE NAME (50 MM) (100 MM) (203.2 MM) I (114.3 MM)

AS MEAS. l4t6• ,,-Arr•rY-c i.0t(o 5 4- .7. ,4,-1 _ .4-

AS MEAS. F2 k 'a. argA-ipuL

AS MEAS.
AS MEAS.
JAS MEAS. _ _ _ _ _ _ __ __ _ _ _ _

AS MEAS. I

MAINTENANCE PERFORMED ON SITE:-

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEO 'nion Geophysical Serices 1151 Pomona Roa4 Unit P, Corona CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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geophysical services

_ _ACOUSTIC TELEVIEWER FIELD LOG

SITE: SOUTH TEXAS PROJECT COL DATE:______________

CLIENT: MACTEC JOB:_6533_ _ _

AUTHOR. R. STELLER PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI_ -OFFICE_ PHONE:_704-357-5633
-CELL____ PHONE:_704-309-0624

CONTACT: -OFFICE_ PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: 
PHONE:
PHONE:

DRILLER: PHONE:

COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONSILOCATION:

BOREHOLE DESIGNATION: 9- 4'0L .Di. LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED i4

DIAMETERS AND DEPTH RANGES: f 0 TO 1,% C __ , TO

BOREHOLE TOTAL DEPTH AS D;ILLED: ZC I .

CONDUCTOR CASING?: YES Vt DEPTH TO BOTTOM OF CASING_ ; NO

DEPTH TO BEDROCK: 00. DEPTH TO WATER TABLE: A%,Z.

BOREHOLE FLUID: WATER ; FRESH WATER MUD t/; SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID:-( TIME SINCE LAST CIRCULATION: I -)4

GEOJ 'wn Geophysical ,rwcai 115I Pmnwma Roa• Unit P, Coron, 92882 Ph (951) 549-1234 Fx (951) 549-1236
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SITE:__SOUTH TEXAS PROJECT COL kj- 4O'L DATE: 'tE UL0

CLIENT:_MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 2 OF 2

LOGGING CREW:_R. STELLER C . C,---zr,--
VEHICLE(S) USED AND MILEAGE -RENTAL

MOBILIZED FROM: O M:., DEPARTURE TIME: (0: 50

ARRIVED ON SITE: I".- '
STANDBY TIME: CAUSE:

LOGGING STARTED: 1 ? .To LOGGING COMPLETED: t : 4,1.-

WINCH: COMPROBE SILVER " OYO OTHER

MICROLOGGER 5301- OTHER
TELEVIEWER ACOUSTIC 95174 5 OTHER,_

PROBE TILT TEST eef" BRUNTON TILT 878

PROBE TILT TEST 1', BRUNTON TILT cl 0

PROBE TILT TEST BRUNTON TILT

PROBE AZIMUTH TEST e2-1> BRUNTON AZIMUTH t-i,-o

PROBE AZIMUTH TEST ý .1 BRUNTON AZIMUTH III'

PROBE AZIMUTH TEST___ BRUNTON AZIMUTH_

PROBE OFFSET 1.44M(4.72FT)

MINUS CASING STICK-UP -.4'

DEPTH REF. OFFSET AT START_ 5_.__'
DEPTH REF. OFFSET AT END 7.10

AFTER SURVEY DEPTH ERROR - O.0-2 LESS THAN 0.4%? ,

START START END END

LOG NAME DEPTH TIME DEPTH TIME

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEOBaion Geqpfymaijý Senices 1151 Pomona Road, Usat P. Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GE Vzg3iz 2r
geophysical services

5- Ao5 ,-i~ BORING GEOPHYSICS FIELD LOG SUMMARY

SITE: SOUTH TEXAS PROJECT COL "_DATE: t,/' O

CLIENT:_MACTEC 
JOB:.6533

AUTHOR:_R. STELLER 
PAGE 1 OF 1

CONTACT:_MIKE SUFNARSKI PHONE: 704-357-5633_

BOREHOLE CONSTRUCTION: CASED UNCASED V/

DIAMETERS AND DEPTH RANGES: A" 0TO 015' 9s, To _01__b

BOREHOLE TOTAL. DEPTH AS DRIL LED:LD _IR

CONDUCTOR CASING?: YES_.V DEPTH TO BOTTOM OF CASINGq_____; NO__.

DEPTH TO BEDROCK. /MA

BOREHOLE FLUID: WATER,_L_; FRESH WATER MUD V/ SALT WATER MUD

LOGGING CREW: R. STELLER

LOG TYPE FILE NAME DEPTH RANGE DATE TIMES

&owra lm -0 r.0 rtr gs __________ 
is,__ It 12. 3, .

N' , IS" "'1 ,L " ,,s/'i/oaa 9( :11 W r'

-.I1i b C' % (010 17)0o IS

GEOViu•n, GeopliaykatSen'mces 1151 Pomona Road, Unit P, Corona, C4 92882 Ph (951) 549-1234 Fx (951) 549-1236
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ITFeEruary126, 

2007

P-S SUSPENSION VELOCITY FIELD LOG

SITE: SOUTH TEXAS PROJECT COL$A~ V T~L2~

CLIENT:_MACTEC 
JOB:_6533_ _ _ _

AUTHOR:_R. STELLER 
PAGE 1 OF

CONTACT:_MIKE SUFNARSKI OFFICE PHONE:.704-357-5633

CELL PHONE:_704-309-0624

CONTACT: 
OFFICE PHONE:

PHONE:

CONTACT:_' 
PHONE:
PHONE:

CONTACT: 
PHONE:
PH _,

DRILLER: ___ 
pHN Z..-- _IA

COMPANY: _PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONSILOCATION:

EA#:
BOREHOLE DESIGNATION: _ ,gA-) n a LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED V f

DIAMETERS AND DEPTH RANGES: A" 0 TO ;s 5'L. 9: TO _,__.

BOREHOLE TOTAL DEPTH AS DRILLED: G jIa

CONDUCTOR CASING?: YES__y__ DEPTH TO BOTTOM OF CASING2•., NO

DEPTH TO BEDROCK: AA DEPTH TO WATER TABLE: €'2-&

BOREHOLE FLUID: WATER-; FRESH WATER MUD.._; SALT WATER MUD..

OTHER:

DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION: )-42.

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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L E. (bVj 14
g"Physk-al wrtlims

SITE: SOUTH TEXAS PROJECT COL 5- k - nj. DATE: _ _11 f

CLIENT:_MACTEC 
JOB:_6533

AUTHOR: R. STELLER PAGE 2 OF

LOGGING CREW: 12 '7-''
VEHICLE(S) USED AND MILEAGE: RENTAL

MOBIUZED FROM:. C•1y' L,,•k DEPARTURE TIME: QO. G

ARRIVED ON SITE: -' :to

STANDBY TIME: CAUSE:

LOGGING STARTED: 08AT LOGGING COMPLETED:Z;f

STANDBY TIME: CAUSE:

LOGGING STARTED: LOGGING COMPLETED:

DEMOBILIZED TO:__ ARRIVAL TIME:

ADDITIONAL DEMOB TIME: REASON:

BA'TERIES CHANGED BEFORE LOGGING: YES .; NO ; STORED WITH NEW V

WINCH COMPROBE -] GREY" ] OYO F] RG-'] OTH-

INSTRUMENT OYO 12004[] 150141] 19029-1 RG 160023 .i6160024 1
RECEIVER S/N 120081-[] 20042 26066 MI 11001 1] 23053 R 30086 i1

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS: DS444.14*4 rp --me "_ CTb 11t ,.S A-Sdi

- LAr9f _A. n DV6# c_% :. 'of •. aag g It - e-2"

5&& 64k1-i bLfa6 514 A--0W~

AjFra 3gA4 r. en

GEOVision Geophysical Services 1151 Pomona Road, Suite P. Corona, CA92882Ph (951) 549-1234 Fx(951) 549-1236
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GEOVISION SUSPENSION LOGGING FIELD NOTES

SITE:_SOUTH TEXAS COL S- A40 - Ol DATE: /1-1101

CLIENT:__MACTEC JOB: 6533

AUTHOR:.R. STELLER PAGE • OF 12.

DEPTH IDEPTH JUNFILTERED FILTERED COMMENTS

METERS IFEET IFILE NO. IFILE NO. ICASING, WATER, ROCK, ETC

0.5 1.64 _

1.0 3.28 
,.

1.5 4.92 
..

2.0 6.56

2.5 8-20 
/

3.0 9.84 __

3.5 11.48

4.0 13.12
4.5 14.76
5.0 16.40
5.5 18.04- 

/

6.0 19.69

6.5 21.33
7.0 22.97

7.5 24.61

8.0 26.25
11.5 27.89 /_

12.0 •3\/9.3

9.5 31.17
10.0 32.81610.5 34.45( "._./ "

11.0 36.09 n..t
11.5 37.73
12.0 39.37/

12.5 41.01,I
13.0 42.65/
13.5 ".29 / ...
14.0 45.9314-5 47.57 /
15,0 49.21-,

15.5 50.85
16.0 52.49 /
16.5 54.13
17.0 55.77

17-5 57.41
18.0 59.06 /

18.5 60.70 /

19.0 '62.34

19.5 63.98
20.0 65.62
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GEOVISION SUSPENSION LOGGING FIELD NOTES

SITE:-SOUTH TEXAS COL ~-& -tDATE:-
CLIENT:__MACTEC 

JOB: 6533

AUTHOR:_R. STELLER PAGE OF 2

IDEPTH IDEPTH JUNFILTERED IFILTERED 'COMMENTS
METERS FEET IFILE NO. FILE NO. ICASING, WATER, ROCK, ETC

20.5 67.26

21.0 68.90 .... , 
_

21.5 70.54

22.0 72.18

22.5 73.82 ... ...

23.0 75.46 _ _

23.5 77.10 \d-

24.0 78.74 _ __,_

24.5 80.38 .......

25.0 82.02 ,__

25.5 83.66 ....... _ _ _

26.0 85.30 ,_

28.5 86.94
27.0 88-.58
27.5 90.22

28.0 91.86 
9

29.0 95.14

29.5 96.78 1

30.0 98.43 4-
30.5 100.07 1"

31.0 101.71 I,

31.5 103.35
32.0 114.99 4_
32.5 106.63 'Y

33.0 108.271 f
33.5 109.791 1
34.0 111.55 1 t.

34.5 113.19 1 t3_

35.0 114.83 .1_

35.5 116.47 1 ....
36.0 118.11 1ý . .
36.5 119.75 1?/
37.0 121.39 (A

37.5 123.03 101

38.0 124.67 O

39.0 127.95 7.t

39.5 129.59 11__
40.0 131.23 f,4,
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SITE: SOUTH T

CLIENT:_ MAC

AUTHOR: R. ST

GEOVISION SUSPENSION LOGGING FIELD NOTES

EXASCOL J-3,• DATE: Il I"? I o

TEC JOB:..6533.

TELLER 
PAGE '5 -OF I IL

DEPTH IDEPTH lUNFILTERED FILTERED COMMENTSMETERS FEET IFILE NO. " FILE NO. CASING, WATER. ROCK, ETC

40.5 132.87 __.__"

41.0 134.51 __, .,

41.5 136.15

42.0 137.80 '>y

42.5 139.44 ,0

43.0 141.08 "-__

43.5 142.72 3( _

44.0 144.36 11-
44.5 146.00 1-

45.0 147.64 74

45.5 149.28 IC-

46.0 150.92
46.5 152.56 __

47.0 154.20 
,

47.5 155.84 SR_

48.0 157,48 140

48.5 159.12 1,1
49.0 160.76 14Z-

49.5 162.40 P3

50.0 164.04

50.5 165.68 __

51.0 167.32 _

5M.5 168.96 417

52.0 170.60 - _ _

52.5 172.24 4__

53.0 173.88 f
53.5 175.52 ZF'•

54.0 177,17 •1 .. ,

54.5 178.81 '...,

55.0 180.45 (-.

55.5 182.09 05<

56.0 183.73 &,

56.5 185-37____
57.0 187.01- '

57.5 .188.65 6
5B.0 190.29 O

58.5 191.93 (P(

59.0 193.57 &,L,

59.5 195.21 -&•1
60.0 196.85 r.4"
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GEOVISION SUSPENSION LOGGING FIELD NOTES
EXAS COL fS - AfO - b-- DATE: II 117 16t.

SITE: SOUTH T

CLIENT:_MACTFC
AUTHOR:_R. STELLER__

v -
JOR: 6533

I I

*PAGE- OF I7

DEPTH IDEPTH UNFILTERED FILTERED COMMENTS
METERS IFEET FILE NO. IFILE NO. CASING, WATER, ROCK, ETC

60,5 198.49 - ___

61.0 200.13 _ _ _ _ _ __,

61.5 201.77

62.0 203.41 __

62.5 205.05 _,_

63.0 206.69 -_0
63.5 208.33 -) 1

64.0 209.97 72.-.

64.5 211.61 73 "_,

65.0 213.25 -7d .,-

65.5 214.90 '7•1-

66.0 216.54 -7,.

66.5 218.18 --7-.

67.0 219.82 ") -

67.5 221.46
68,0 223.10 5
68.5 224.74
69.0 226.38 _ __ _

69.5 22B.02

70.0 229.66 g&

70.5 231.30 9,9 _ _ _..__ _ _'_ _ _ _._ _ _ _

74.0 242.784 • ________

71.5 234.58

72.0 236.22 ft
72.5 247.86 l 

-73.0 239.50 90

73.5 241.14 9
74.0 242.78 .92
74.5 244.42 tr

75-0 246.06 94,

75.5 247.70 4c[
760 249.34 ••

76.5 250.98 ('

77.0 252.62

77.5 254.27

78.0 255.91 10
718.5 257.55 I

79.0 259.1.9 ft2..
79.5 260.83 1u0
80.0 262.47 1o¥-
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GEOVISION SUSPENSION LOGGING FIELD NOTES

SITE:-SOUTH TEXAS COL -- As- &A DATE: It 1-7 1U,

CLIENT:__MACTEC 
JOB:_6533

AUTHOR:.R. STELLER 
PAGE -7 OF 17

I DEPTH IDEPTH UNFILTERED FILTERED COMMENTS

METERS FEET ,FILE NO. FILE NO. CASING. WATER, ROCK, ETC

80.5 264.11 -

81.0 265.75 LO'

81.5 267.39 t•Un

82.0 269.03 fOd

82.5 270.67 ?Oq

83.0 272.31 Ito

83.5 273.95 I't

84.0 275.59 112.

84.5 277.23 t i_ _

85.0 278.87 :1-
85.5 280.51 IT,•

86.0 282.15 i_10
86.5 283.79 ____

87.0 285.43 (pt4

87.5 287.07 J q

88.0 288.71 1W.0
88.5 290.35 1,"_1

89.0 291.99

89.5 293.64 1"

90.0 295.28 (7.

90.5 296.92 "

91.0 298.56 . _ ___,

91.5 300.20 1","

92.0 301.84 71

92.5 303.48 17-1

93.0 305.12 Q_._
93.5 306.76 12_1

94.0 308.40 I'?.

94.5 310.04 j"
95.0 311.68 11 4_-

95.5 313.32 I "3-C_

98,0 314.96 ri-,.
96.5 316.60

97.0 318.24 ___

97.5 319.88 _ _ _

98.0 321.52 14-0
98.5 323.16 

...

99.0 324.80 14"__

99.5 326.44 [___

100.0 328.08 1- I1a ¢m i i
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GEOVISION SUSPENSION LOGGING FIELD NOTES

tEXAS COL C,- 405- •" + DATE: I I 10(o
SITE: SOUTH TI

CUENT:_MACTEC
AUTHOR:_R. STELLER

lOB:_6533
DAGE !8 OF I!-

F DEPTH IDEPTH JUNFILTERED FILTERED ICOMMENTSMETERS IFEET IFilLE NO. , FILE NO. , .. CASING,, WATER, ROCK, ETC

100.5 329.72 IA&_ 
_ __.

101.0 331.36 _-___-__ ____

101.5 333.01__-_________

102.0 334.65 _ ___

102.5 336.29 10-
103.0 337.93 J _ _ (__ _ J) _0

103.5 3.39.57 • q•

104.0 341.21 T*4 t '2

104.5 342.85 1 !-'a 
. ...

105.0 344.49 - ?;-__
105.5 346.13 ;

106.0 347.77

106.5 349.41 J ___'_,

107.0 351.05 I',

107.5 352.69

108.0 354.33 JG(
108.15 355.97. 16(=

109.0 357.61 12,.

109.5 359.25 4$
110.0 360.89 164-
110.5 362.53 1 g

111.0 364.17 Iio_
111.5 365.81 g_________________

112.0 367.45 bb
112.5 369.09 foq

113.0 370.73 (70

113.5 372.38
114.0 374.02 'J-2 L

114.5 375.666 1-7t_

115.0 377.30 171

115.5 378.94 t7
116.0 380.58 /"__

116.5 382.22 i-3

117.0 383.86 -

117.5 385.50 1-7

118.0 387.14 _ __)

118.5 388.78 . . ... ._ _

119.0 390.42 _ _ __.,,,..

119.5 392.06 10__
120.0 393.70 1_,__
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SITE: SOUTH T

CLIENT:_MAC'
AUTHOR:_R. ST

ring and Consulting, Inc.
hnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES

EXS COL ,4.-4s - DA DATE: LtI !/

TEC 
JOB: 6533

TELLER 
PAGE OF 1 2.

IDEPTHSIDEP'IH' JUNFIL'IERED - FILTERED' COMMENTS
METERS FEET , FILE NO. IFILE NO. ICASING, WATER, ROCK, ETC

120.5 395.34 18,__, _ .
..

121.0 396.98 |_,_ .

121.5 398.62 le

122.0 400.26 _ ___.-

122.5 401.90 . __

123.0 403.54 iqo

123.5 405.18 JAI

124.0 406.82 ,z, _..

124.5 408.46 . _ _.,._ 
_

125.0 410.10 1q_,"
125.5 411.75 ""'

126.0 413.39 /'
126.5 415.03 

_ _ _ __.

127.0 416.67

127.5 418.31 l

128.0 419.95

128.5 421.59

129.0 423.23 ,O2,..

129.5 424.87

130.0 426.51 _,__-_

130.5 428.15 _"

131.0 429.79 .___

131.5 431.43 _ 
,

132.0 433.07 2!4
132.5 434.71 2_.
133.0 436.135 _,_ _

133 .5 437 .99 
_.. 

_ _

134.0 439.63

13475 441.27 _

135.0 442.91 Z. 1_4-

135.5 444.55 2A_
136.0 1 446.19 1%ý, ,

136.5 447.83 t..il.

137.0 449.48 2_ 1

137.5 451.12 2,4q

138.0 *452.76 VU-',,

138.5 454.40 V2/.,4

139.0 456.04
139.5 457.58 72250

140.0 459.32 7,Z4',
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GEOVISION SUSPENSION LOGGING FIELD NOTES

SITE:_SOUTH TEXAS COL A," Ac -\u,I DATE I f' [,'•7
CLIENT:__MACTEC 

JOB: 6533

AUTHOR: R. STELLER PAGE -0OF 1_

DEPTH DEPTH 1UNFILTERED FILTERED COMMENTS

METERS IFEET IFILE NO. IFILE NO. ICASING, WATER, ROCK, ETC

140.5 460.96 _._

141.0 462.60 .V _..

141.5 464.24 7-V1

142.0 465.88 yip- =,,

142.5 467.52 22t _ _

143.0 469.16 2.__.__
143.5 470.80 z3I1

144.0 472.44 2___
144.5 474.08 2'>_3_
145.0 475.72 2-,34-
145.5 477.36 '2..$A_"

146.0 479.00 ,'13 f.
146.5 480.64 2V)9
147.0 482.28 "2.-, •=

147.5 483.92 •2.,
148.0 485.56

148.5 48720 241

149.0 488.85 z.42

149.5 490.49 .4.1 
.0 4 

921

150.5 493.77 2_ _ 4(-

151.0 495.41 .40

148,5 487.205 2-1

152.0 498.69 85

152.5 500.33 4

153.0 501.97 13 0

153.5 503.61 77 . _

154.0 505.25 41

154.5 506.89 7 .0 
__,

155.0 508.53 2, *6.

157.0 515.09 . X __ __,-_ _ __ _ __ _ __ _ __ _

157.5 516.73 Y

158.0 518.37 -,S

158.5 520.01 * 97

154.0 50521.5, r9S7.

159.5 523.29 Z55._ 
_

160.0 524.93 ZOV_
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GEOVISION SUSPENSION LOGGING FIELD NOTES

SITE:_SOUTH TEXAS COL r_- 40S - DATE: II )'tjb(,

CLIENT:_MACTEC 
JOB:..6533

AUTHOR:_R. STELLER 
PAGE J OF t -

M'DEPTH IDEPTH UNFILTERED FILTERED COMMENTS

METERS FEET FILE NO. I FILE NO. ICASING. WATER, ROCK, ETC

160.5 526.57 ,

161.0 528.22 _ _ __ _

161.5 529.86 2_,.,o .....

162.0 531.50. Zbg
162.5 533.14 Z•

163.0 534.78 •'7I

163.5 536.42 q"r

164.0 538.06 .77.L

164.5 539.70 "2,,"_ _

165.0 541.34 27.- .__

165.5 542.98 "'- _ CL-O 
L C., "--.

166.0 544.62 -7 
.....

166.5 W.626 "7-"/"

167.0 547.90 ,77.

167.5 549.54 1-'74

168.0 551.18 s .....

168.5 552.82 2__/
169.0 554.46
169.5 556.10 

__

170.0 557.74 Z.A- _

170.5 559.38 Z".
171.0 561.02

171.5 562.86 6_ _ _

172.0 564.30 . _ _ _

172.5 565.94 "_,_ _

173.0 567.59 ZC)

173.5 569.23 7f
174.0 570.87 74?A

174.5 572.51 .

175.0 574.1S 21- 
"'

175.5 575.79 ?A!; _ _ _.....

176.0 577,43 _ _"___ _

176.5 579.07 ___"_

177.0 580.71 •
177.5 582.35
1178.0 583.99 304
178.5 585.63 ýJOT

179.0 587.27 .

179.5 588.91 .7
180.0 590.55 "4
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GEOVISION SUSPENSION LOGGING FIELD NOTES

EXASCOL ()4b- - DP DATE: II !,? &SITE: SOUTH T
.m

CUENT:_MACTEC
AUTHOR: R. STELLER

-JOB:..533

PAGE. I .. F 1 2.

I DEPTH DEPTH ]UNFILTERED IFILTERED 1COMMENTS
METERS FEET F ILE NO. FILE NO. ,CASING, WATER, ROCK, ETC

180.5 592.19

181.0 593.83 e

181.5 595.47 ;

182.0 597.11

182.5 598.75 3o0

183.0 600.39 S10

183.5 602.03 '1l

184.0 603.67 312-

184.5 605.31 -& I_"__"___

185.0 606.96 31. ....

185.5 608.60 _

186.0 610.24
186.5 611.88

187.0 613.52
187.5 615.16

188.0 616.80

188.5 618.44 "_", O,,, __ __ __ __r

189.0 620.08 " ' -- "_

189.5 621.72 .

190.0 623.36
190.5 625.00

191.0 626.64

191.5 628.28
192.0 629.92
192.5 631.56
193.0 633.20 , '

193.5 634.84
194.0 636.48 .

194.5 638.12

195.0 639.76
195.5 641.40

196.0 643.04

196.5 644.69
197.0 646.33
197.5 647.97
198.0 649.61
S198.5 651.25
199.0 652.89

199.5 654.53
200.0 656.17
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G E (93JZv'zvz.
geophysical services

iELOG FIELD LOG

SITE: SOUTH TEXAS PROJECT COL

CLIENT:_MACTEC
AUTHOR:_R. STELLER

JOB: 6533

PAGE 1 OF 2

CONTACT:___________

CONTACT:

CONTACT:

CONTACT:

DRILLER:
COMPANY:

_OFFICE-_ PHONE:-
CELL PHONE:

_OFFICE-_ PHONE:
-PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:

GENERAL SITE CONDITIONSILOCATION:

BOREHOLE DESIGNATION: A=4-.1-L-LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED__

DIAMETERS AND DEPTH RANGES: 4 0 TO 4'_ 7 " , . TO

BOREHOLE TOTAL DEPTH AS DRILLED: D-4,

CONDUCTOR CASING?: YES_ DEPTH TO BOTTOM OF CASING q ; NO

DEPTH TO BEDROCK: PA DEPTH TO WATER TABLE: CZ.r'

BOREHOLE FLUID: WATER FRESH WATER MUDi/ ; SALT WATER"MUD

OTHER:
DEPTH TO BOREHOLE FLUID: ,•L F q TIME SINCE LAST CIRCULATION:: ý(-

LOGGING CREW:_R. STELLER

VEHICLE(S) USED AND MILEAGE: _RENTAL_

MOBILIZED FROM: ,, o.'o ) "1"

ARRIVED ON SITE:: Q-: 0

STANDBY TIME:
LOGGING STARTED: I ItL,

DEPARTURE TIME: G1 :

CAUSE:
LOGGING COMPLETED: 4-o

GEOI/isioin Geophyxkeal Servces 1151 Pomona Roa4 Unit P, Corona, CA 92832 Ph (951) 549-1234 Fx (95M) 549-1236
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MACTEC Engineering and Consulting, Inc.

STP COL Geotechnical Data Report Attachment E

SITE:_SOUTH TEXAS PROJECT COL-.9_-ý.-

CLIENT: MACTEC

AUTHOR: R. STELLER

Project 5050-06-0496
February 26, 2007

DATE: It 1-1 6 (.
JOB: 6533
PAGE 2 OF 2

WINCH: COMPROBE. SILVER I OYO OTHER

MICROLOGGER 5301 . OTHER_

ELOG PROBE 54907 OTHER_

PROBE LENGTH 2.50M(8.20 FT)

PLUS YOKE 10.OM (32.8 FT) 2. a'
MINUS CASING STICK-UP t -$'

DEPTH REF. OFFSET AT START ___.___

DEPTH REF. OFFSET AT END . "L

AFTER SURVEY DEPTH ERROR , LESS THAN 0.4%?

START START END END

LOG NAME DEPTH TIME DEPTH TIME

6 4 , s g ý.G -1, " ' , .I • .. I T -, .7 -'

&w a'l. ,.

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEOJieion Geophysical ServiMc 1151 Ponona Road, Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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Project 5050-06-0496
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GE Vrý4?1z
geophysical services

-940s-- D+ CALIPER FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL

CUENT:_MACTEC
AUTHOR:_R. STELLER

___________DATE:- U1 -7 Ol
JOB: 6533

PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI -OFFICE_ PHONE:
_CELL-_ PHONE:_704-357-5633

CONTACT: _OFFICE_ PHONE:
PHONE:

CONTACT: 
PHONE:
PHONE:

CONTACT: _PHONE:'
PHONE:

DRILLER: 
PHONE:

COMPANY: 
PHONE:

GENERAL SITE CONDITIONSILOCATION:

BOREHOLE DESIGNATION: •- 4 " " H LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:_

BOREHOLE CONSTRUCTION: CASED UNCASED 7/ 7
DIAMETERS AND DEPTH RANGES: . 0 0 TO 93' T . '?3 TO C:)1

BOREHOLE TOTAL DEPTH AS DRILLED: ,Q("

CONDUCTOR CASING?: YES.-_ DEPTH TO BOTTOM OF CASING_____ NO7

DEPTH TO BEDROCK* NJki DEPTH T9 WATER TABLE: 1;,. 1'

BOREHOLE FLUID: WATER FRESH WATER MUD ; SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: ;L 2.o7A TIME SINCE LAST CIRCULATION: W.

LOGGING CREW:_R. STELLER
VEHICLE(S) USED AND MILEAGE: _RENTAL_

MOBILIZED FROM: • e.i -rX

ARRIVED ON SITE: 677 * .

STANDBY TIME:
LOGGING STARTED: IV5.:&tL

DEPARTURE TIME: . "'Zo

CAUSE:
LOGGING COMPLETED: i(o'. 3S

GEO Visioni Geopklyicai SeFrVLC 1131 Pumona Road, Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236

GEOVision Report 6533-01 vol 1 of 2 STP COL Boring Geophysical Logging rev a 2/22/2007 Page 293 of 404
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STP COL Geotechnical Data Report Attachment E
Project 5050-06-0496

February 26, 2007

SITE:_SOUTH TEXAS PROJECT COL D- ,'e _ Z~4 DATE: "i/l -/

CLIENT: MACTEC JOB:_6533

AUTHOR: R. STELLER PAGE 2 OF 2

WINCH: COMPROBE SILVER V OYO OTHER

MICROLOGGER 5301"-7 OTHER

CALIPER PROBE 5368:Z OTHER

PROBE OFFSET 2.08M(6.82 FT) 12 IN MAX

MINUS CASING STICK-UP

DEPTH REF. OFFSET AT START

DEPTH REF. OFFSET AT END __.,__

AFTER SURVEY DEPTH ERROR 0, LESS THAN 0.4%? YSE,

START START END END

LOG.NAME DEPTH TIME DEPTH TIME

r',go• r_ .. t AP Ci .L . •Z.. !"-.UJS2QA0 xt4sic' A ,•0,-tyL -. $-,. 4 J 2L3, -

CALIBRATION PLATE S/N 201 " AS BUILT [PVC FITTING

1.968 IN 3.937 IN 8.000 IN 4.507 IN
1.6 N 3.937 IN 8.000 IN 4.507 IN

, FILE NAME (50 MM) (100 MM) (203.2 MM) (114.3 MM)

AS MEAS. -'C.A.-r- .rt\ x' 2. o ('. cow"rrk.

AS MEAS. &,m *ý- MEM r_ 7 7. &0 2..5 7 T

AS MEAS.
AAS MEAS. _

AS MEAS._ I_

MAINTENANCE PERFORMED ON SITE:-

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEO rimso GeopiquicaL Serrvwes 11H1 Pnuw-w Roa,4 Unit P, COrona. CA 92882 Ph (951) 549-1234 l'x (Y51S) 549-1236
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'Project 5050-06-0496

STP COL Geotechnical Data Report Attachment E 
February 26,.2007

geophysical services

~TAC ACOUSTIC TELEVIEWER FIELD LOG

SITE: SOUTH TEXAS PROJECT COL DATE: 1.7./ 1 (

CLiENT:_MACTEC 
JOB: 6533

AUTHOR:_R. STELLER 
PAGE 1 OF 2,

CONTACT:_MIKE SUFNARSKI _OFFICE_ PHONE:704-357-5633
_CELL___ PHONE:_704-309-0624

CONTACT: 
_OFFICE_ PHONE:

PHONE:

CONTACT: 
PHONE:_,_,
PHONE:

CONTACT: 
- PHONE:

PHONE:

DRILLER:_ 
PHONE:

COMPANY'- 
PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONSLOCATION:

BOREHOLE DESIGNATION: o" - 4 LOCATION:__

COUNTY: RANGE: TOWNSHIP: SECTION:'

BOREHOLE CONSTRUCTION: CASED UNCASED _

DIAMETERS AND DEPTH RANGES: w 0 TO ,5 ; '[&,± TO (.ol

BOREHOLE TOTAL DEPTH AS DRILLED: (OtR

CONDUCTOR CASING?: YESL. DEPTH TO BOTTOM OF CASING 1., NO

DEPTH TO BEDROCK: Not DEPTH TO WATER TABLE: Ai3

BOREHOLE FLUID: WATER-± ; FRESH WATER MUD-V/ ; SALT WATER MUD

OTHER: 
'--t

DEPTH TO BOREHOLE FLUID: r- TV TIME SINCE LAST CIRCULATION: ,7-T -*(?-

GEOrlsion GmeplysicatService 1151 Pomona Roat4 Unit P, Corona, CA 92882 Ph (95) 549-1234 Fx (951) 549-1256
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GE PsVzc'zl
geophysical services

Project 5050-06-0496
February 26, 2007

SITE:_SOUTH TEXAS PROJECT COL 13 4wo0- b.'- DATE:_ I.t/7L0

CLIENT: MACTEC 
JOB:_6533

AUTHOR:_R. STELLER 
PAGE 2 OF 2

LOGGING CREW:_R. STELLER

VEHICLE(S) USED AND MILEAGE: _RENTAL

MOBILIZED FROM: 5,V,"' Cg=i" -7N DEPARTURE TIME: tG...

ARRIVED ON SITE: o T=
STANDBY TIME: CAUSE:

LOGGING STARTED: .O~O LOGGING COMPLETED: '? ",t

WINCH: COMPROBE SILVER / OYO OTHER

MICROLOGGER 5301 v OTHER

TELEVIEWER ACOUSTIC #5174___/, OTHER_ _

PROBE TILT TEST 6 7 BRUNTON TILT 99

PROBE TILT TEST 6 BRUNTON TILT 00

PROBE TILT TEST BRUNTON TILT

PROBE AZIMUTH TEST 3%t BRUNTON AZIMUTH _ýL

PROBE AZIMUTH TESTT-" BRUNTON AZIMUTH fl&

PROBE AZIMUTH TEST BRUNTON AZIMUTH

PROBE OFFSET1.44M(4.72FT)
MINUS CASING STICK-UP

DEPTH REF. OFFSET AT START ,.,t

DEPTH REF. OFFSET AT END _,,.___-

AFTER SURVEY DEPTH ERROR - • LESS THAN 0.4%? .5,

START START END END

LOG NAME DEPTH TIME DEPTH TIME

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:_

GEOVision GeophysicaL Nerices 1151 Pomona Road Unit P, Corunu, C4 92882 Ph (951) 549-1234 Fx (951) 549.1236
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GE seru~ze z
geophyswcal services

Project 5050-06-0496.February 26, 2007

5-- c5"- V4 BORING GEOPHYSICS FIELD LOG SUMMARY

SITE: SOUTH TEXAS PROJECT COL

CLIENT:_MACTEC
AUTHOR:_R. STELLER

*DATE:4MI
JOB:.6533
PAGE 1 OF 1

PHONE:_704-357-5633_
CONTACT: MIKE SUFNARSKI

BOREHOLE CONSTRUCTION: CASED UNCASEDJ.

DIAMETERS AND DEPTH RANGES: 4 0 TO f12,o' ; , TO

BOREHOLE TOTAL DEPTH AS DRILLED: J72L..g ct-..

CONDUCTOR CASING?: YESZ_. DEPTH TO BOTTOM OF CASING b..; NO._.0 _)

DEPTH TO BEDROCK: M3-
BOREHOLE FLUID: WATER ; FRESH WATER MUDw/; SALT WATER MUD

LOGGING CREW:_R. STELLER

LOG TYPE FILE NAME DEPTH RANGE DATE TIMES

~~ 6AG5110AA4090? 120.0'- eLL yIZ

54cK~kqJ542 0'2 It-- __3_0 
W49

____.,4CiA-P"r•i 0_5,."__. __, 14:÷* +l 14:'4.

C q d . ... 
,,,,, '~4. - v : 4

GEO 1,Bioa Geoplyicao Serecs 1151 Pomona Roa4 Untt P, Corona, CA 92882 Ah (951) 549-1234 FN (951) 549-1236
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MACTEC Engineering and Consulting, Inc. Project 5050-06-0496

STP COL Geotechnical Data Report Attachment E February 26, 2007

geophysi• Sw'vl"M

P-S SUSPENSION VELOCITY FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL .."L- DATE: • ledCc,
CLIENT:_MACTEC JOB:_6533

AUTHOR: R. STELLER PAGE 1 OF

CONTACT:_MIKE SUFNARSKI OFFICE PHONE:704-357-5633

-CELL PHONE:_704-309-0624

CONTACT: OFFICE PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:

PHONE:

DRILLER: PHONE:

COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

EA#:
BOREHOLE DESIGNATION:f,- 4-O45`-H LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:.

BOREHOLE CONSTRUCTION: CASED UNCASED v

DIAMETERS AND DEPTH RANGES: 4 0 TO .,-V ;__, TO

BOREHOLE TOTAL DEPTH AS DRILLED: -CLA.'.-rao iz.'

CONDUCTOR CASING?- YES_._ DEPTH TO BOTTOM OF CASING SO NO (iL

DEPTH TO BEDROCK: AINl DEPTH TO WATER TABLE: 9 lb'

BOREHOLE FLUID: WATER ; FRESH WATER MUD. SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID:Ly TIME SINCE LAST CIRCULATION: I N (L

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc. 
Project 5050-06-0496

STP COL Geotechnical Data Report Attachment E 
February 26 2007

SITE:_SOUTH TEXAS PROJECT CDL R 4c•-- 0 • DATE: i /

CLIENT:_MACTEC 
JOB:.6533

AUTHOR:_R. STELLER 
PAGE 2 OF

LOGGING CREW: •-. -

VEHICLE(S) USED AND MILEAGE: -RENTAL

MOBILIZED FROM: Wh ,• 'Y DEPARTURE TIME: 016_64>

ARRIVED ON SITE: Qb

STANDBY TIME: CAUSE:__

LOGGING STARTED: h): 4 LOGGING COMPLETED: .12 2j9

STANDBY TIME: CAUSE: -

LOGGING STARTED: LOGGING COMPLETED:

DEMOBILIZED TO: ARRIVAL TIME:

ADDITIONAL DEMOB TIME: REASON:

BATTERIES CHANGED BEFORE LOGGING: YES NO2• STORED WITH NEW

WINCH COMPROBE E] GRE QYO RGO TH

INSTRUMENT OYO 12004[] 15014w i9029L RG 160023 160024

RECEIVER S/N 12008[-] 20042H-1 26066 11001 [] 23053 E 30086

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS: OD4'et 
2.55•f ,-. 

.

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES

SITE:_SOUTH TEXAS COL !5- A - 01 DATE: lei )&6

CLIENT:_MACTEC 
JOB:_6533

AUTHOR: R. STELLER PAGE- E' OF

DEPTH DEPTH [UNFILTERED IFILTERED COMMENTS
METERS FEET FILE NO. IFILE NO. ICASING, WATER, ROCK, ETC

0.5 1.64

1.0 3.28
1.5 4.92

2.0 6.46

2.5 8.20 ..

3.0 9.84
3.5 11.48

4.0 13.12

4.5 14.76

5.0 16.40

5.5 18.04

6.0 19.69

6.5 21.33 _'__

7.0 22.97 V6%-

7.5 24.61 S___

1.0 26.25 S4 4-

8.5 27.79 5 ,A ....

9.0 29.53 St't_.

9.5 31.17 _ ____

103.0 32.81 $'W ,"__

10.5 34.45 %Z).

11.0 36.09 es to

11.5 37.73 sI rA

12.0 39.37 asv

12.5 41.01 S,_3,
13.0 42.49 xI4-
13.5 44.29 13 '"

14.0 45.793 2L

14.5 47.57 "'Z13

15.0 49.21 t

18.5 50.85 5___

16.0 52.49 S'2,.
16.5 54.13 5'11

17.0 55.77 'S VL~t.

17.5 57,41 '3
1 8.0 59.06 ~,t.

18.5 60.70 5;-Zt;

1 9.b 62.34 S•2,(,

19.5 63.98 __ZZ7

20.0 65.62 _ _____

GEOVision Report 6533-01 vol I of 2 STP COL Boring Geophysical Logging rev a 2/2212007 Page 300 of 404



MACTEC Engineering and Consulting, Inc.

STP COL Geotechnical Data Report Attachment E
Project 5050-06-0496

February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES

SITE:._SOUTH TEXAS COL t -5 -" Q' DATE: I•/PA

CLIENT:__MACTEC 
JOB:_6533

AUTHOR: R. STELLER PAGE E 01F 4

DDEPTH PTH UNFILTERED FILTERED COMMENTS

METERS IFEET )FILE NO. FILE NO. CASING, WATER, ROCK, ETC

20.5 67.26 '51M __

21.0 68.90 i;"Yb

21.5 70.54 $1.' 1
22.0 72.18 fi.l 2_.-

22.5 73.82 531S

23.0 75.46 1'914.

23.5 77.10 S3•-
24.0 78.74 '5"6 _,

24.5 80.38 q'3-_7

25.0 82.02 _,-__

25.5 83.66 S3q

26.0 85.30 ___

26.5 86.94 -541t

27.0 88.58 S42-.

27.5 90.22 _ _____

28.0 91.86 5444--

28.5 93.50 9',4_ f4J , L4 .

29.0 95.14 V41_

29.5 96.78 . __7

300. 98.43 5•-,-
30.5 100.07 44

31.0 101.71 1;5"S
31.5 103.35 54!;'1
32.0 104.99 SM

32.5 106.63 rT Ga rg - r I 1A

33.0 108.27
33.5' 109.91

34.0 111.55

34.5 113.19

35.0 114.83
35.5 116.47

36.0 118.11
36.5 119.75
37.0 121.39

37.5 123.03

38.0 124.67

38.5 126.31

39.0 127.95
39.5 129.59

40.0 131.23
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STP COL Geotechnical Data Report Attachment E
Project 5050-06-0496

February 26, 2007

GEo servIce
geophysical services

b4 ELOG FIELD LOG

SiTE: SOUTH TEXAS PROJECT COL DATE: h o ]g IO'
CLIENT: MACTEC JOB: 6533

AUTHOR: R. STELLER PAGE 1 OF 2

CONTACT:

CONTACT:

CONTACT:

CONTACT:

DRILLER:
COMPANY:

OFFICE-_ PHONE:

CELL- PHONE:
-OFFICE__ PHONE:

PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:

GENERAL SITE CONDITIONS!LOCATION:

BOREHOLE DESIGNATION: 6A-&,L- LOCATION:

COUNTY: RANGE: TOWNSHIP- SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASEDV 7

DIAMETERS AND DEPTH RANGES: - 0 TO I -' ,__, _ _TO

BOREHOLE TOTAL DEPTH AS DRILLED: Cs.•_r,,. --t-:%

CONDUCTOR CASING?: YES_/ DEPTH TO BOTTOM OF CASING 'Zb' ; NO .A&6, 4 ."P)

DEPTH TO BEDROCK: M/• DEPTH TO WATER TABLE: •, -io'

BOREHOLE FLUID: WATER ; FRESH WATER MUD ,_ SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: 0 TIME SINCE LAST CIRCULATION: V ,tQ-

LOGGING CREW:_R. STELLER

VEHICLE(S) USED AND MILEAGE: _RENTAL_

MOBILIZED FROM: Vo1A Li'ý 7K..

ARRIVED ON SITE: _:

STANDBY TIME:
LOGGING STARTED: U:-11-

DEPARTURE TIME: 016: '0

CAUSE:
LOGGING COMPLETED: I1 ,

GEO1ision Geopifysical Serpices 1151 Pomona Road, nlut P, Corowuz, CA 92882 PIt (P51) 549-1234 Fx (931) 549-1236

AJ
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

SITE: SOUTH TEXAS PROJECT COL j 4 - 034

CLIENT:_MACTEC
AUTHOR:P. STELLER

Project 5050-06-0496
February 26, 2007

DATE- I~ I~r~
JOB:_6533
PAGE 2 OF 2

WINCH: COMPROBE__ SILVER_/J' OYO OTHER

MICROLOGGER 5301 V/ OTHER

ELOG PROBE 54906 V OTHER

PROBE LENGTH 2.50M(B.20 FT)

PLUS YOKE 10.OM (32.8 FT)

MINUS CASING STICK-UP 1.5

DEPTH REF. OFFSET AT START 'S9. 5"

DEPTH REF. OFFSET AT END 1%9.4 1

AFTER SURVEY DEPTH ERROR ,0S LESS THAN 0.4%?7.

START START' END END

LOG NAME DEPTH TIME DEPTH TIME

&A~4C56fja& o ztyy wt %A,C>.. 0 It__*_04 _

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEOr-ion Geophysical Services 1151 Pomona Ronad Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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Project 5050-06-0496

STP COL Geotechnical Data Report Attachment E 
February 26, 2007

GE 13
geophysical services

__________ ACOUSTIC TELEVIEWER FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL DATE:_____________

CLIENT:_MACTEC 
JOB:.6533

AUTHOR: R. STELLER PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI OFFICE__ PHONE:..704-357-5633

_CELL___ PHONE:304-309-0624_

CONTACT: _OFFICE_ PHONE:
PHONE:

CONTACT: 
PHONE:
PHONE:

CONTACT: 
PHONE:
PHONE:

DRILLER: _PHONE:
COMPANY: 

PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: $- -45- -V4 LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED V_

DIAMETERS AND DEPTH RANGES: - 0 TO 19-d ; _ , __TO

BOREHOLE TOTAL DEPTH AS DIRILLED: .z.e-A•A_ "Tob 107.'

CONDUCTOR CASING?: YES._j DEPTH TO BOTTOM OF CASING ?- 0.

DEPTH TO BEDROCK; h DEPTH TO WATER TABLE:

BOREHOLE FLUID: WATER FRESH WATER MUD V SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION:,-, 1-049-

GEO risio, Geophysical Sevces 1)51 Poinona RooM Un&t P, Coruon, CA 92882 Ph (951) 549.1234 Fx (951) 549-1236
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GE service
geophysical services

Project 5050-06-0496
February 26, 2007

SITE: SOUTH TEXAS PROJECT COL '- A05- g9 DATE: /

CLIENT: MACTEC 
JOB:_6533__

AUTHOR._R. STELLER 
PAGE 2 OF 2

LOGGING CREW: R, STELLER

VEHICLE(S) USED AND MILEAGE: _RENTAL

MOBILIZED FROM: -6Wtr C.x'r .

ARRIVED ON SITE: J*(: &C '

STANDBY TIME:

LOGGING STARTED: 4- ! 44

DEPARTURE TIME: O(0a:o

CAUSE:
LOGGING COMPLETED: 1 4: Aq

WINCH: COMPROBE SILVER I" OYO OTHER

MICROLOGGER 5301 OTHER_

TELEVIEWER ACOUSTIC #5174 v OTHER

PROBE TILT TEST , BRUNTON TILT q2,&

PROBE TILT TEST 0 ,"T BRUNTON TILT 6

PROBE TILT TEST BRUNTON TILT

PROBE AZIMUTH TEST_1-7.&' BRUNTON AZIMUTH SO

PROBE AZIMUTH TESTJ•& r. BRUNTON AZIMUTH jkD1

PROBE AZIMUTH TEST_ _ BRUNTON AZIMUTH

PROBE OFFSET 1.44M(4.72FT)

MINUS CASING STICK-UP ' C. I

DEPTH REF. OFFSET AT START 1-27. ' I

DEPTH REF. OFFSET AT END q "

AFTER SURVEY DEPTH ERROR 0 .'%- LESS THAN 0.4%? (-$

START START END END

LOG NAME DEPTH TIME DEPTH TIME

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEOV1wion Geophysical Serces 1151 Pomona Road, Unit P, Corona, CA 92f82 Ph (951) 549-1234 Fx (951) 549-1236
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STP COL Geotechnical Data Report Attachment E February 26, 2007

GE EYi"&;z
geophysical services

&-4b-DH CALIPER FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL DATE: :J/4] 4

CLIENT: MACTEC JOB:_6533_

AUTHOR:-R. STELLER PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI -- OFFICE__ PHONE:
CELL_.__ PHONE:_704-357-5633

CONTACT: _OFFICE PHONE:
PHONE:

CONTACT:_ PHONE:
PHONE:

CONTACT:__ PHONE:
PHONE:

DRILLER: •_ PHONE:

COMPANY: PHONE:__

GENERAL SITE CONDITIONSLOCATION:

BOREHOLE DESIGNATION: G'4CYS- 04. LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASEDW_

DIAMETERS AND DEPTH RANGES: j 0 TO ISO' - __- --._TO

BOREHOLE TOTAL DEPTH AS DRILLED: 4*.e-. ' /-M 12
CONDUCTOR CASING?: YES / DEPTH TO BOTTOM OF CASING ' ;, NO "44L)

DEPTH TO BEDROCK: I$ I . DEPTH TO WATER TABLE:

BOREHOLE FLUID: WATER__ FRESHWATER MUD-it/ ; SALT WATER MUD
OTHER:,

DEPTH TO BOREHOLE FLUID:- (f TIME SINCE LAST CIRCULATION: Ma

LOGGING CREW: R. STELLER

VEHICLE(S) USED AND MILEAGE: _RENTAL
MOBILIZED FROM: 6Wb-'r CeT~I 1 DEPARTURE TIME: OQG'C.o

ARRIVED ON SITE: No b b Q

STANDBY TIME: CAUSE:

LOGGING STARTED: I'$; 545 LOGGING COMPLETED: 14 44-

GEOVisiori Geophysical Services 151. Pomona Road, Unit P Corona, CA 92882 Mh (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.
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Project 5050-06-0496
' February 26, 2007

SITE:_SOUTH TEXAS PROJECT COL o - A'- DR DATE: 11 15I1b

CLIENT:_MACTEC JOB: 6533

AUTHOR:_R. STELLER PAGE 2 OF 2

WINCH: COMPROBE SILVER v OYO OTHER

MICROLOGGER 5301 v1 OTHER

CALIPER PROBE 5368/ OTHER

PROBE OFFSET 2-08M(6.82 FT) 12 IN MAX

MINUS CASING STICK-UP . .5*

DEPTH REF. OFFSET AT START -. $S2

DEPTH REF. OFFSET AT END S19

AFTER SURVEY DEPTH ERROR . . LESS THAN 0.4%? Yes

START START END END

LOG NAME DEPTH TIME DEPTH TIME

04--::o4 of_______a-'

S eJ#AC171n 'S- _____ 4-1 w4

CALIBRATION PLATE SIN 201 AS BUILT TPVC FITTING

1.968 IN 3.937 IN 8.000 IN 4.507 IN

FILE NAME (50 MM) (100 MM) (203.2 MM) (114.3 MM)

ASMEAS. o , ,-re. 7,4- , .e•' 3, _. 4. _"_-_

AS MEAS. ______________ !L- 15?- _ _ _ _ 5_._OIL____

AS MEAS.
AS MEAS.
AS MEAS.

MAINTENANCE PERFORMED ON SITE:__

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GE, Vi'sion Geophysical Services 1151 Pomona Rod Unit P, Corona. CA 92882. Ph (951) 549-1234 Fx (951) 549-1236
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GE 'so22,
geophysical services

A°Z;±LrBORING GEOPHYSICS FIELD LOG SUMMARY

SITE:_SOUTH TEXAS PROJECT COL

CLIENT:_MACTEC
AUTHOR:_R. STELLER

DATE: 19 lot,

JOB:_6533
PAGE 1 OF 1

CONTACT:_MIKE SUFNARSKI PHONE:_704-357-5633

BOREHOLE CONSTRUCTION: CASED UNCASED V/
DIAMETERS AND DEPTH RANGES: ...-- OTO _?' , _ , __TO
BOREHOLE TOTAL DEPTH AS DRILL EDED: V5 V

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING ; NO__/

DEPTH TO BEDROCK: _____
BOREHOLE FLUID: WATER._ FRESH WATER MUD.__Z__; SALT WATER MUD_;

LOGGING CREW:_R. STELLER

LOG TYPE FILE NAME DEPTH RANGE DATE TIMES

-&Oc.S "6"4 moBAJ.w.t.owet It /4 /-., O" '6"7 - ". 4,o

et~¶1 b~eac.Ao if ______ A4 Wtli a -, (4.:s C.

cs"6101rMw -14%~T~ ____ (~I 145:

DE'J1VI l f0Me"p 4M!, bi-o ,%I -0 I7 1 : 41 5:oz-

GE01him G6e.p•hkat Sernce 1151 Pomona Rda4 Unit F, Corona, CA 92882 Ph (931) 549-1234 Fx (951) 549-1236
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Project 5050-06-0496
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GE( VYX~zb
geophysical services

b- 4L4 - ELOG FIELD LOG

SITE: SOUTH TEXAS PROJECT COL DATE: It L4/06
CLIENT: MACTEC JOB:_6533
AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT:

CONTACT:

CONTACT:

CONTACT:

DRILLER:
COMPANY:

-OFFICE_ PHONE:
-CELL___ PHONE:
_OFFICE_ PHONE:

PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:

GENERAL SITE CONDITIONSILOCATION:

BOREHOLE DESIGNATION: 15c& 445DLOCATION:_______

COUNTY: RANGE: TOWNSHIP: SECTION:_

BOREHOLE CONSTRUCTION: CASED UNCASEDbJV
DIAMETERS AND DEPTH RANGES: OTO 0•S' ___, _ TO

BOREHOLE TOTAL DEPTH AS DRILLED: TO___-
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING_ _ NO__.

DEPTH TO BEDROCK N A DEPTH TO WATER TABLE: i -to'

BOREHOLE FLUID: WATER' ; FRESH WATER MUD v' - SALT WATER MUD__

OTHER:
DEPTH TO BOREHOLE FLUID: 0 TIME SINCE LAST CIRCULATION: f Wit°-

LOGGING CREW:_R. STELLER
VEHICLE(S) USED AND MILEAGE: _RENTA

MOBILIZED FROM: 17A. 2 * "T-
ARRIVED ON SITE: 07,3.
STANDBY TIME:___
LOGGING STARTED: O -:

kL

DEPARTURE TIME: D7"c>

CAUSE: Spav, OKcz-v.X .

LOGGING COMPLETED: 17'5"b.

GEOl1ision Geophysical Services 1151 Pomona Road. Unt P, Coron, CA 928,12 P-1h (9.52) 549-1234 Fx (931) 549-1236
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

SITE: SOUTH TEXAS PROJECT COL A P>"'I

CLIENT:_MACTEC

AUTHOR:_R. STELLER

Project 5050-06-0496
February 26, 2007

DATE: 11 1//02

JOB:_6533
PAGE 2 OF 2

WINCH:
MICROLOGGEF
ELOG PROBE

COMPROBE SILVER

R 530' OTHER
5490" OTHER

OYO OTHER

PROBE LENGTH 2.50M(8.20 FT)

PLUS YOKE 10.OM (32.8 FT) 5-5

MINUS CASING STICK-UP
DEPTH REF. OFFSET AT START l

DEPTH REF. OFFSET AT END .41.1'

AFTER SURVEY DEPTH ERROR *-.AI LESS THAN 0.4%?

START START END END

LOG NAME DEPTH TIME DEPTH ,TIME

_______________________ ____________ '. S 7 08,, 40_____

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEO Vision Geophysical Services 11S) Pomona R-4d Unk P, Corona, CA 92882 Ph (951) 549-1234 Fx (MSI) 549-1236

GEOVision Report 6533-01 vol 1 of 2 STP COL Boring Geophysical Logging rev a
2/22/2007 Page 310 of 404
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STP COL Geotechnical Data Report Attachment E
Project 5050-06-0496

February 26, 2007

P-S SUSPENSION VELOCITY FIELD LOG

SITE: SOUTH TEXAS PROJECT COL .'- .A Ž_DATE: tf/t •

CLIENT:_MACTEC 
JOB:_6533

AUTHOR:_R. STELLER 
PAGE I OF (

CONTACT:_MIKE SUFNARSIV

CONTACT:_______

CONTACT:_______

CONTACT:_______

DRILLER:_______
COMPANY:

T
OFFICE PHONE:_704-357-5633

-CELL PHONE:_704-309-0624

OFFICE PHONE:

PHONE:

PHONE:

PHONE:

PHONE:

PHONE:

PHONE:

PHONE.

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

EA#_.
BOREHOLE DESIGNATION:9 1;4m - V LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED "

DIAMETERS AND DEPTH RANGES: OZ. 0 TO I-$' __"_TO

BOREHOLE TOTAL DEPTH AS DRILLED: ."

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING__ NO__

DEPTH TO BEDROCK: - DEPTH TO WATER TABLE: '€-J'

BOREHOLE FLUID: WATER. ; FRESH WATER MUD . SALT WATER MUD

OTHER:

DEPTH TO BOREHOLE FLUID:____ TIME SINCE LAST CIRCULATION: I f f.

GEOVision Geophysical Services 1151 Pomona Road, Suite'P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.

STP COL Geotechnical Data Report Attachment E
Project 5050-06-0496

February 26, 2007

SITE: SOUTH TEXAS PROJECT COL 4D TDATE: 11

CUIENT:_MACTEC 
JOB: 6533

AUTHOR:_R, STELLER PAGE 2 OF

LOGGING CREW: R. s

VEHICLE(S) USED AND MILEAGE: _RENTAL

MOBILIZED FROM: s C-y c . h

ARRIVED ON SITE:- O '

STANDBY TIME:_

LOGGING STARTED: -

STANDBY TIME:

LOGGING STARTED:

DEMOBILIZED TO:

ADDITIONAL DEMOB TIME:

DEPARTURE TIME: -7. 0

CAUSE:

LOGGING COMPLETED: 14"- 1!,
CAUSE:

LOGGING COMPLETED:

ARRIVAL TIME:

REASON:

BATTERIES CHANGED BEFORE LOGGING: YES.L; NOP ; STORED WITH NEW

WINCH COMPROBE [] GREY-] OYO [] RG[" OTH--

INSTRUMENT OYO 12004[] 15014] 19029[--I RG 160023 [21 160024 []

RECEIVER S/N 12008[- 20042 I 260661-] 11001 F] 23053 []30086 W]

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:,

COMMENTS:

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882Ph (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.

STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES

FXAS COL 5- 408-m+ DATE'_ ( II/4 In,-
.•iTI=. ,•OUTH T

CLIENT:"_MACTEC
AUTHOR:_R. STELLER

4 I

JOB: 6533
PAGE- OF

DEPTH DEPTH UNFILTERED TFILTERED COMMENTS
METERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

0.5 1.64

1.0 3.28 I
1.5 4.92 9z,

2.0 6.56 3
2.5 8.20 __

3.0 9.84 _"

3.5 11.48

4.0 13.12 -7

4.5 14.76 •

5.0 16.40

5.5 18.04 .

6.0 19.69 1.f

6.5 21.33 L.

7.0 22.97 t "_

7.5 24.61 (--
8.0 26.25 IS

8.5 27.89 lie

9.0 29.53 1-7

9.5 31.17 IQ

10.0 32.81 19

10.5 34.45 174

11.0 36.09 z-
11.5 37.73 "t?.._

12.0 39.37 -Z3_

12.5 41.01 .4-
13.0 42.65 "

13.5 44.29 741,..

14.0 45.93

14.5 47.57
15.0 4921 -_.....

15.5 50.85 ,_ _

16.0 52.49 1 f

16.5 54.13

17.0 55.77 _ _ _

17.5 57.41 14-
18.0 59.06 35_
18.5 60.70 3 _,

19.0 62.34 17-_
19.5 63.98 SO _

20.0 65.62 3"• I
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELi NOTES
SITE:.SOUTH TEXAS COL "ADe- tDR" DATE: Il q/o•
CUENT:__MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 4 OFF

DEPTH DEPTH UNFILTERED IFILTERED COMMENTS
METERS FEET FILE NO. FILE NO. ICASING, WATER, RocK, ETC

20.5 67.26 __

21.0 68.90 4"1

21.5 70.54 4_
22.0 72.18 4;,
22.5 73.82 44-
23.0 75.46 A'
23.5 T7.10 1

24.0 78.74
24.5 80.38 {

25.0 82.02

25.5 83.66 _ __

26.0 85.30.1 ,
26.5 86.94
27.0 88-58 51;3
27,5 90.22 'r

28.0 91.86 _"

28.5 93.50 4t ....

29.0 95.14 7_'_
29.5 1 96.78 -_
30.0 98.43_ __

30.5 100.07
31.0 101.71 ,?

31.5 103.35 (e _._

32.0 104.99 (_ _

32.5 106.63 o_,-
33.0 108.27 '.?

33,5 109.91 i,
34.0 111.55_ t__
34.5 113.019 6

38.0 114.83 -o

35.5 116.47

36.0 118.11 tI

36.5 119.75 -7-L,
37.0 121.39 .

37,5 123.03 "•,

38.0 124.67 -

38.5 125.31 ,

39.0 127.95
39.5 129.59

40.0 131.23
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STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_SOUTH TEXAS COL fZ-•b, - Q Id DATE: II I /-01
CLIENT:_MACTEC JOB:..6533

AUTHOR:_R. STELLER PAGE 57. OF '

DEPTH IDEPTH UNFILTERED IFILTERED 1COMMENTS
METERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

40.5 132.87
41.0 134.51 4

41.5 136.15

42.0 137.80 ___

42.5 13944 - 4-_
43.0 141.08 159-
43.5 142.72 A.
44.0 144.36 67

44.5 146.00 81
45.0 147.64 bq
45.5 149.28 4'
46.0 150.92 •t1
46.5 152.56 ¶I.-
47.0 154.20 49

47.5 155.84 #4-

48.0 157.48 q _"

48.5 159.12 10o

49.0 160.76 q7_
49.5 162.40 q%
50.0 164.04 _,•_"

50.5 165.68 Ibo

51.0 167.32 It)
51.5 168.96 too-.

52.0 170.60 U>1

52.5 172.24 104_
53.0 173.88 IV(
53.5 175.52 tOG,
54.0 177.17 1a')

54-5 178.81 !do

55.0 180.45 109_

55.5 182.09 VfO _

56.0 183.73 it(

56.5 185.37 lit .

57.0 187.01 ft';
57.5 188.65 f/1.

58.0 190.29 11C
58.5 191.93 ilt&

59.0 193.57 10~
59.5 195.21 fig
60.0 196.85 Ik
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

GEOVISION SUSI
SITE:_SOUTH TEXAS COL A-

CUENT:_MACTEC
AUTHOR:_R. STELLER

PENSION LOG(
'- D 1-+

Project 5050-06-0496
February 26, 2007

GING FIELD NOTES
DATE: l'

.JOB: 6533
PAGE Co OF C

IDEPTH IDEPTH IJUNIFILTERED 'FILTERED ICOMMENTS ...METERS FEET IFILE NO. IFILE NO. ICASING, WATER, ROCK, ETC

60.5 198.49 12AL

61.0 200.13 [•.

61.5 201.77 g'Z.- , "

62.0 203.41 _,______. _ |, -

62.5 205.05
63.0 206.69
63.5 208.33
64.0 209.97

64.5 211.61
65.0 213.25
65.5 214.90
66.0 216.54
66.5 218.18
67.0 219.82
67.5 221.46
68.0 223.10
68.5 224.74
69.0 226.38
69.5 228.02
70.0 229.66

70.5 231.30
71.0 232.94

71.5 234.58
72.0 236.22

72.5 237.86
73.0 239.50
73.5 241.14

74.0 242.78

74.5 244.42
75.0 246.06

75.5 247.70
76.0 249.34
76.5 250.98
77.0 252.62

77.5 254.27

78.0 255.91
78.5 257.55
79.0 259.19
79.5 260.83

80.0 262.47
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STP COL Geotechnical Data Report Attachment E 
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GE ý`Yic~zb~w
geophysical services

9-4t8-2M CALIPER FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL DATE: I1h A40

CLIENT: MACTEC 
JOB:_6533__

AUTHOR:.R. STELLER PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI OFFICE__ PHONE:
-CELL___ PHONE:704-357-5633

CONTACT: _OFFICE PHONE:
PHONE:

CONTACT: 
PHONE:
PHONE:

CONTACT: 
PHONE:
PHONE:

DRILLER: 
PHONE:

COMPANY: __PHONE:

GENERAL SITE CONDITIONSILOCATION:

BOREHOLE DESIGNATION: % -' 4-o-- Op LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED _

DIAMETERS AND DEPTH RANGES: 4 0 TO 2• 25"t •_ , __TO

BOREHOLE TOTAL DEPTH AS DRILLED: '&1S /

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING ; NO_

DEPTH TO BEDROCK: N -
DEPTH TO WATER TABLE: Pu't

BOREHOLE FLUID: WATER FRESH WATER MUD I( ; SALT WATER MUD ;

OTHER:
DEPTH TO BOREHOLE FLUID:-' TIME SINCE LAST CIRCULATION: ,A .

LOGGING CREW:_R. STELLER

VEHICLE(S) USED AND MILEAGE: _RENTAL__

MOBILIZED FROM: 58•' Lr . -T DEPARTURE TIME: 07:O.

ARRIVED ON SITE: a 7: %0

STANDBY TIME: CAUSE:

LOGGING STARTED: 14 LOGGING COMPLETED: I5: I 5

GEOrVision Geopkysical Services IS Pomona Roa4 lnit P, Coroua, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.

STP COL Geotechnical Data Report Attachment E
Project 5050-06-0496

February 26, 2007

SITE: SOUTH TEXAS PROJECT COL •-4cG-p* DATE: I t: ) •
CLI ENT:_MACTEC 

JOB: 6533

AUTHOR:_R. STELLER PAGE 2 OF 2

WINCH. COMPROBE SILVER if OYO OTHER

M ICROLO G G ER 5301 - OTHER __ __ __ _

CALIPER PROBE 5368. OTHER

PROBE OFFSET 2.08M:6.82 FT) 12 IN MAX

MINUS CASING STICK-UP

DEPTH REF. OFFSET AT START C..b-

DEPTH REF. OFFSET AT END (,.Qib

AFTER SURVEY DEPTH ERROR -4. .9 LESS THAN 0.4%? "SS

START START END END

LOG NAME DEPTH TIME DEPTH TIME

$AeJc•.,?' ,, o ______ (P jt~

6Aaei kL,?0 __14:4-f 1 9: ?.

,,, 
, , , , , , ,

CALIBRATION PLATE S/N 201 AS BUILT •PVC FITTING

1.968 IN 3-937 IN 8.00D IN 4.507 IN

FILE NAME (50 MM) (100 MM) (203.2 MMI) (114.3 MM)

AS MEAS. g4 2, CA Ir r.{ - 1 " 6. a -I .%-

AS MEAS. 
02- it,_19_

AS MEAS.
AS MEAS.
JAS ME.AS.
JAS MEAS. I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:_

SUGGESTIONS, ADDITIONS, CHANGES:_ __ _ _ _ _ _

GEOVision Geophsica1 Se&cas 1151 Pomona Road4 Usa P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236

GEOVision Report 6533-01 vol 1 of 2 STP COL Boring Geophysical Logging rev a 2/22/2007 Page 318 of 404
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STP COL Geotechnical Data Report Attachment E
Project 5050-06-0496

February 26, 2007

GE (0v2
geophysical services

G- 4,a- -ACOUSTIC TELEVIEWER FIELD LOG

SITE: SOUTH TEXAS PROJECT COL DATE: /0

CLIENT--MACTEC 
JOB: 6533

AUTHOR:.-R. STELLER 
PAGE 1 OF 2

CONTACT: MIKE SUFNARSKI 
OFFICE__PHONE:_704-357-5633

-CELL PHONE:.704-309-0624

CONTACT:_ 
OFFICE_ PHONE:

PHONE:

CONTACT: 
PHONE:.
PHONE:

CONTACT: 
PHONE:
PHONE:

DRILLER: 
PHONE:_

COMPANY: 
PHONE:

DIRECTIONS TO SITE:

)

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: j' " ,LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED L

DIAMETERS AND DEPTH RANGES: 41 0 TO ,t __"__ 
TO__

BOREHOLE TOTAL DEPTH AS DRILLED: 21 .- I

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING_ NOV/

DEPTH TO BEDROCK PJA DEPTH TO WATER TABLE: 7"

BOREHOLE FLUID: WATER FRESH WATER MUD V( SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: L TIME SINCE LAST CIRCULATION: 5 q,

GEOI, sion Geophysical Semces 115I Pomona Roa4 Unit P, Cormm, CA 92862 Ph (951) 549-1234 FI (951) 549-1236
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STP COL Geotechnical Data Report Attachment E

GE ophyia sriez
geophysical services

Project 5050-06-0496
February 26, 2007

SITE: SOUTH TEXAS PROJECT COL B-40_,-0J+ DATE: It /q (O

CLI ENT:_MACTEC JOB:.6533'

AUTHOR:_R. STELLER PAGE 2 OF 2

LOGGING CREW:_R. STELLER
VEHICLE(S) USED AND MILEAGE: -RENTAL
MOBIUZED FROM: R S if Mf_,-
ARRIVED ON SITE: n-. So
STANDBY TIME:
LOGGING STARTED: 15 '2$"

DEPARTURE TIME: ,07: •o

CAUSE:
LOGGING COMPLETED: 1 $"S4

WINCH: COMPROBE __ SILVERjV. OYO OTHER

MICROLOGGER 5301___ OTHER

TELEVIEWER ACOUSTIC #5174=( OTHER

PROBE TILT TEST -.BRUNTON TLt

PROBE TILT TEST 0. * BRUNTON TILT 61

PROBE TILT TEST BRUNTON TILT

PROBE AZIMUTH "'EST'3-.,. BRUNTON AZIMUTH ,L'ý- -

PROBE AZIMUTH TEST IS"t,-" BRUNTON AZIMUTH l.,bL

PROBE AZIMUTH TEST BRUNTON AZIMUTH

PROBE OFFSET 1
MINUS CASING STICK-UP

DEPTH REF. OFFSET AT START 4_-.2'_

DEPTH REF. OFFSET AT END A-.7-7 0

AFTER SURVEY DEPTH ERROR -0 LESS THAN 0.4%?

START START END END

LOG NAME DEPTH TIME DEPTH TIME

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:____________________

GEOkrims, Geophysicat Sertices 1151 Pomana Road, UCia P, Corona, CA 92882 PIS (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineerng and Consulting, Inc.

STP COL Geotechnical Data Report Attachment E
Project 5050-06-0496

February 26, 2007

GE`A IZz)
geophysical services

h -4-14 BORING GEOPHYSICS FIELD LOG SUMMARY

SITE:_SOUTH TEXAS PROJECT COL

CUENT:_MACTEC
AUTHOR:_R. STELLER

DATE: ILIA Ing.

JOB:.653:3 '

PAGE 1 OF 1

CONTACT'_MIKE SUFNARSKI
PHONE:_704-357-5633_

BOREHOLE CONSTRUCTION: CASED UNCASED-V/

DIAMETERS AND DEPTH RANGES: _.-J 0 TO 2PI .; -, __TO

BOREHOLE TOTAL DEPTH AS DRILLED: 2- I

CONDUCTOR CASING?: YES V DEPTH TO BOTTOM OF CASING • NO__

DEPTH TO BEDROCK IV
BOREHOLE FLUID: WATER ; FRESH WATER MUD V- SALT WATER MUD

LOGGING CREW: R. STELLER 1_.4v'l.-

LOG TYPE FILE NAME DEPTH RANGE DATE TIMES

6t414O~t ,64 P*%fot MCWO'O- l'TA' 5____cS-+ to 16

,iA- - 944601 -om 33 10 SS- IM: 0

WA1$A &4q IAL- C..PI) 1__2104_ 
yo

(V"%toT m 64,4M.t.•ps )O.j- '614 _ _ __ _ I" M:4o -

_ _ __A _ _ _ o__ DAM *A t 2_-_ 

_)_W_6

GEOrLown Geopliymcal Yevwes 1151 Pomona Road Usi PA Coarna, CA 92882 Pb (951) 549-1234 Fx (951) 549-1236
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Project 5050-06-0496
February 26, 2007

geophysical services

_____ ELOG FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL DATE: 121+10(a

CLIENT:_MACTEC JOB:_6533_

AUTHOR:.R. STELLER PAGE 1 OF 2

CONTACT:-

CONTACT:

CONTACT:

CONTACT:

DRILLER:
COMPANY:

_OFFICE _PHONE:
_CELL.__ PHONE:
-OFFICE._ PHONE:

PHONE:
_ PHONE:

PHONE:
PHONE:
PHONE:
PHONE:
PHONE:_

GENERAL SITE 

CONDITIONS/LOCATION:

GENERAL SITE CONDITIONSILOCATION: _________________

BOREHOLE DESIGNATION: 6- 4m. LOCATION:

COUNTY: -$- Xl1 RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED V
DIAMETERS AND DEPTH RANGES: _0 TO ,Z 15 ; _ _TO

BOREHOLE TOTAL DEPTH AS D•ILLED: PC" "
CONDUCTOR CASING?: YES/ DEPTH TO BOTTOM OF CASING 2 ; NO___
DEPTH TO BEDROCK - DEPTH TO WATER TABLE:_ _
BOREHOLE FLUID: WATER ; FRESH WATER MUD W SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION: jf/,.

I

LOGGING CREW:_R. STELLER- . _,. C.,
VEHICLE(S) USED AND MILEAGE: _RENTA
MOBILIZED FROM: !o-s1"i •
ARRIVED ON SITE: 0-7 30
STANDBY TIME:
LOGGING STARTED: 6"

L
DEPARTURE TIME: 0 M:

CAUSE:
LOGGING COMPLETED:. 10: lid

GEOVsion Geop/ysiwca Servic 1151 Pomona Road Unit T, Corona, CA 92882 Ph (951) 549-I234 Fx (95) 549-1236
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

SITESOUTH TEXAS PROJECT COL 9-41'R

CLIENT:_MACTEC

AUTHOR:_R. STELLER

Project 5050-06-0496
February 26, 2007

DATE: __•7____

JOB:.6533
PAGE 2 OF 2

WINCH: COMPROBE SILVER i' OYO OTHER_

MICROLOGGER 5301-' OTHER_

ELOG PROBE 5490O. OTHER

PROBE LENGTH 2.50M(8.20 FT)

PLUS YOKE 1O.OM (32.8 FT)

MINUS CASING STICK-UP I .Z
DEPTH REF. OFFSET AT START *3.
DEPTH REF. OFFSET AT END 40-
AFTER SURVEY DEPTH ERROR +0.2. LESS THAN 0.4%?

START START END END

LOG NAME DEPTH TIME DEPTH TIME

f a4a 1" j

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEO VIsion GephldcaL SerfeWa 1-1-51 Poton- Roa4 Unat P, Corona, CA 928892 Ph (951) 549-1234 Fx (951) 349-1236
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MACTEC Engineering and Consulting, Inc. Project 5050-06-0496

STP COL Geotechnical Data Report Attachment E February 26, 2007

gephysical servime

P-S SUSPENSION VELOCITY FIELD LOG

SITE: SOUTH TEXAS PROJECT COL 6-40% DATE: 12. 1 '-/k)•:

CLIENT: MACTEC JOB:_6533

AUTHOR: R STELLER PAGE 1 OF

CONTACT: MIKE SUFNARSKI OFFICE PHONE:_704-357-5633

CEL•L PHONE:704-309-0624

CONTACT: ____ _ __ OFFICE PHONE:

PHONE:

CONTACT: PHONE:

.,._PHONE:

CONTACT: PHONE:

PHONE:

DRILLER: PHONE:

COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONSLOCATION:

EAt_.
BOREHOLE DESIGNATION: -. i LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED V

DIAMETERS AND DEPTH RANGES: 0. .Z0TO •, •,TO

BOREHOLE TOTAL DEPTH AS DRIILLED: -24 /C

CONDUCTOR CASING?: YES..V DEPTH TO BOTTOM OF CASING_ . NO

DEPTH TO BEDROCK:N&. DEPTH TO WATER TABLE: ZY'

BOREHOLE FLUID: WATER_ ; FRESH WATER MUD I/ SALT WATER MUD

OTHER:

DEPTH TO BOREHOLE FLUID: 4 TIME SINCE LAST CIRCULATION:

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882Ph (951) 549-1234 Fx (951) 549-1230
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

SITE: SOUTH TEXAS PROJECT COL A, It DATE: I Z 4a) (o

CLIENT: MACTEC JOB: 6533

AUTHOR:_R. STELLER PAGE 2 OF

LOGGING CREW: A. "• L. .C-- a& n -ft-

VEHICLE(S) USED AND MILEAGE: -RENTAL

MOBILIZED FROM: I i- DEPARTUI

ARRIVED ON SITE: 0't:

STANDBY TIME: CAUSE:

LOGGING STARTED: 10) ' '• LOGGING

STANDBY TIME:_ _ _ _ CAUSE:

LOGGING STARTED: LOGGING

DEMOBILIZED'TO: ARRIVAL

ADDITIONAL DEMOB TIME: REASON:

RE TIME: 04z,3o

COMPLETED: (2

COMPLETED:

TIME:

BATTERIES CHANGED BEFORE LOGGING: YES Vf; NO_ STORED WITH NEW

WINCH 'COMPROBE M- GREY OYO [1 RG["E OTH

INSTRUMENT OýYO -12004 H 150142 190294 RG 160023 [A160024 E
RECEIVER SIN 12008.J 20042L. 26066L_ 11001 E] 23053 []30086

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS: 0 -N -'o'-(.- .

6.vrr 71" f

GEOVision Geophysical. Services 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_SOUTH TEXAS COL 0--4 19 DATE: I'-/A o0f.
CLIENT:_MACTEC JOB: 6533

AUTHOR:_R. STELLER PAGE-_ OF

DEPTH DEPTH UNFILTERED FILTERED COMMENTS

METERS FEET IFILE NO. FILE NO. CASING, WATER, ROCK, ETC

0.5 1.64 I
1.0 3.28 Cbi
1.5 4.92 £
2.0 6.56 3_
2.5 8.20 4-
3.0 9.84 S
3.5 11.48 __

4.0 13.12 _ __

4.5 14.76
5.0 16.40
5.5 1B.04 0b_
6.0 19.69 1 . I
6.5 21.33 IT"
7.0 22.97 15
7.5 24.61 14-
8.0 26.25 fJC
8.5 27.89 II.
9.0 29.53 ' r7
19.5 31.17 7fi
10.0 32.81 ,i
15.5 034.45 2,0

.16.0 52.49 f--_

16.5 54.13 V.________

12.0 39.37 _,_

12.5 41.01 .., ___

13.0 42.65 ,

13.5 44.29 -_0
,14.0 45.93 9___1
14.5 47 .57 7_4,2 ...

15.0 49.21 ZA
15.5 50.85, 3
16.0 5 2.49 •
16.5 54.13 ,.
17.0 55-77.••
17.5 57.41 -
18.0 59.06
18.5 60.70 16!

i 19_0 62.34 "1-
I! 19.5 63.98 11h

I20.0 66.62 -,%A
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
"February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES
, SITE: SOUTH TEXAS COL

CLIENT:__MACTEC
AUTHOR:_R. STELIER

. & 4&1 DATE: Iz14-11

PAGE •1" 
OF

JOB: 6533

PAGE &-_____OF__

I DEPTH IDEPTH UNFILTERED IFILTERED COMMENTS' I
METERS IFEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

20.5 67.26 40
21.0 68.90 __

21.5 70.54 Al-
22.0 72.18 _

22.5 73.82 14-
23.0 75.46 AT,

23.5 77.10 44
24.0 78.74 J,
24.5 80.38 46

25.0 82.02 4

25.5 83.66 •'
26.0 85.30 I

26.5 86.94 S7

27.0 88.58 ___

27.5 90.22 S4-

28.0 91.86 ___

28.5 93.50 C-1
29.0 95.14 4)

29.5 96.78 .

30.0 98.43 -

30.5 100.07 G'e
31.0 101.71 0

31.5 103.35 ____

32.0 104.99 _"_

32.5 106.63
33.0 108.27 _,,_-

33.5 109.91
34.0 111.55 , "
34.5 '113.19 ,

35.0 114.83 ?5

35.5 116.47 "70
36.0 118.11 "

36.5 119.75 "-
37.0 121.39

37.5 123.03
38.0 124.67 ?'".
38.5 126.31 ?,

39.0 127.95 -
39.5 129.59 78

40.0 131.23 - t
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MACTEC Engineeringand Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

GEOVISION SUSI
SITE:_SOUTH TEXAS COL b "41".

CLIENT:__MACTEC
AUTHOR:_R. STELLER-

Project 5050-06-0496
February 26, 2007

PENSION LOGGING FIELD NOTES
BDATE:_6573 4-joo

JOB:_6533
PAGE 5 OF

I DEPTH DEPTH JUNFILTERED IFILTERED COMMENTSI I
METERS FEET FILE NO, FILE NO. CASING, WATER, ROCK, ETC

40.5 132.87 __

41.0 134.51 A__
41.5 136.15 A?__-
42.0 137.80 A ','

42.5 139.44 9AL _

43.0 141.08 5C _

43.5 142 .72

44.0 144.36 >

44.5 146.00 *t

45.0 147.64

45.5 149.28 9a

46.0 150.92 41T
46.5 152.56 Q1
47.0 154.20 45

47.5 155.84 1.
48.0 157.48 /

48.5 159.12 41L
49.0 160.76 -7.

49.5 162.40 q&
50.0 164.04
50.5 165.68 _

51.0 167.32 __

51.5 168.96 /o'.

52.0 170.60 /__.
52.5 172.24 lOd- _

53.0 173.88 /Ot"
53.5 175.52 /0DL

54.0 177.17 f&? 1

54.5, 178.81 lag
55.0 180.45 IM_

55.5 182.09 fto

56.0 183.73. 1 !.
56.5 185.37 (ft

57.0 187.01 .5
57.5 188.65 fi4__

58.0 190.29 If C
58.5 191.93 _ __

59.0 193.57 it-)

59,5 195.21 I(e
60.0 196.85 #141
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

GEOVISION SUS
SITE-_SOUTH TEXAS COL CL.
CLIENT:_MACTEC
AUTHOR:_R. STELLER

Project 5050-06-0496
February 26, 2007

PENSION LOGGING FIELD NOTES
DATE: 25-3
-10R: 35:33

PAGE OF.

DEPTH DEPTH JUNFILTERED FILTERED COMMENTSMETERS FEET FILE NO. ,FILE NO. ICASING, WATER, ROCK, ETC

60.5 198.49 7-0O
61.0 200.13 fzti
61.5 201.77 12-7-. Z_. A.

f-62 203.41 t(Z T, f4- 2.-O .
62.5 205.05

63.0 206.69
63.5 208.33

64.0 209.97

64.5 211.61

65.0 213.25

65.5 214.90 . .-
66.0 216.54
66.5 218.18

67.0 219.82

67.5 221.48
68.0 223.10
68.5 224.74
69.0 226.38
69.5 228.02

70.0 229.66
70.5 231.30
71.0 232.94
71.5 234.58

72.0 236.22
72.5 237.86
73.0 239.50
73.5 241.14
74.0 242.78
74.5 244.42

75.0 246.06

75.5 247.70

76.0 249.34

76.5 250.98
77.0 252.62

77.5 254.27

78.0 255.91 .....
78.5 257.55

79.0 259.19

79.5 260.83

80.0 262.47
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Project 5050-06-0496
February.26, 2007

GEc svc[sw
geophysical services

9jA CALIPER FIELD LOG

SITE: SOUTH TEXAS PROJECT COL

CLIENT:_MACTEC
AUTHOR:_R. STELLER

DATE:~4J~
JOB: 6533
PAGE 1 OF 2

CONTACT: MIKE SUFNARSKI OFFICE_ PHONE:
_CELL-._ PHONE:_704-357-5633

CONTACT:: _ _OFFICE_ PHONE:
PHONE:

CONTACT: -
PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:

COMPANY: _ _ PHONE:

GENERAL SITE CONDiTIONSILOCATION:

BOREHOLE DESIGNATION: b-4. LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:____

BOREHOLE CONSTRUCTION: CASED UNCASED V

DIAMETERS AND DEPTH RANGES: ` O4"1;i 0 TO ,-'I_ TO .... _T

BOREHOLE TOTAL DEPTH AS DRILLED: zic

CONDUCTOR CASING?: YES' - DEPTH TO BOTTOM OF CASING NO___

DEPTH TO BEDROCK: M. h DEPTH TO WATER TABLE: 4 2.'o

BOREHOLE FLUID: WATER - FRESH WATER MUD_ it ; SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: 4L TIME SINCE LAST CIRCULATION:"- A 4

LOGGING CREW:_R. STELLER C. C-i-

VEHICLE(S) USED AND MILEAGE: _RENT,

MOBILIZED FROM: 9 ,-WO,-

ARRIVED ON SITE: 07 : ̀ $

STANDBY TIME:

LOGGING STARTED: ; J"•"2

L
DEPARTURE TIME: 04-;0;o

CAUSE:
LOGGING COMPLETED: *i: I2L

GEO)raIon Geophy.sicai S.e-s 115] Poinnna Road, Utif P, Corona. CA 92U2 Pit (951) 549-1234 Fx (951) 349-1236
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MACTEC Engineering and Consulting, Inc.

STP COL Geotechnical Data Report Attachment E
Project 5050-06-0496

February 26, 2007

SITE:_SOUTH TEXAS PROJECT COL fn 4ti' DATE: /244NO

CLIENT:_MACTEC_ 
JOB: 6533

AUTHOR:_R. STELLER 
PAGE 2 OF 2

WINCH: COMPROBE• SILVER i" OYO OTHER

MICROLOGGER 5301 - OTHER_

CALIPER PROBE 53687 OTHER

PROBE OFFSET 2.08M(6.82 FT) 12 IN MAX

MINUS CASING.STICK-UP, ).2?--

DEPTH REF. OFFSET AT START 5-6z___

DEPTH REF. OFFSET AT END .60

AFTER SURVEY DEPTH ERROR .-..002.- LESS THAN 0.4%?

START START END END

LOG NAME DEPTH TIME DEPTH TIME

' 54,5c,0-r-r; ( 0 1 .% - F12..

fa~~ ~ ~ 4-14~zi _______e61 ?16-__49 T:/

CALIBRATION PLATE SIN 201 AS BUILT IPVC FITTING

1.968 IN 3.937 IN 8.000 IN 4.507 IN
3.93 IN 6.00 IN 4.507 IN

FIENM 50 MM•) (100 MM) (203.2 MM) (1,14.3-- MM)

AS MEAS. I~,t.~ _-r S",L -o ''.01 1-' ,t,7. ,•.,

AS MEAS.
AS MEAS
AS MEAS._

AS MEAS.

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEO -4'io. Geophysicl Services 1151 Pomona Road Unit P. Corona. CA 92882 Ph (951) 549-1234 Fx '951 549-1236
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MACTEC Engineering and Consulting, Inc. 
Project 5050-060496

STP COL Geotechnical Data Report Attachment E 
February 26, 2007

geophysical services

-x IIACOUSTIC TELEVIEWER FIELD LOG

SITE: SOUTH TEXAS PROJECT COL DATE: I 1

CLIENT_.-MACTEC 
JOB:_6533

AUTHOR:_R. STELLER 
PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI OFFICE_ PHONE:704-357-5633
-CELL_ PHONE:_704-309-0624

CONTACT: 
-OFFICE PHONE.

PHONE_

CONTACT: 
PHONE:
PHONE:

CONTACT: 
PHONE:
PHONE:_

DRILLER: 
PHONE:

COMPANY: 
PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: LC-!J-1 A -__LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED__/

DIAMETERS AND DEPTH RANGES: ' 4 0TO NIS - , -_ TO

BOREHOLE TOTAL DEPTH AS DRILLED: 1"

CONDUCTOR CASING?: YES.V DEPTH TO BOTTOM OF CASING . NO

DEPTH TO BEDROCK NPI DEPTH TO WATER TABLE: ;M01

BOREHOLE FLUID: WATER ; FRESH WATER MUDV SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: _f TIME SINCE LAST CIRCULATION: C RoIL

GEOVision Geophlsical swrwica 1151 Pomona Road, Uni P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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STP COL Geotechnical Data Report Attachment E

GE(I Yz"Iz,
geophysical services

Project 5050-06-0496
. February 26, 2007

SITE: SOUTH TEXAS PROJECT COL 9 - 441 DATE: I f- 14M.

CUENT:_MACTEC 
JOB: 6533

AUTHOR:_R. STELLER 
PAGE 2 OF 2

LOGGING CREW:_R. STELLER .,'_ gr&t

VEHICLE(S) USED AND MILEAGe: _RENTAL

MOBILIZED FROM: P4o,.-L-eJ DEPARTURE TIME: 04- ;o

ARRIVED ON SITE: p27: S

STANDBY TIME: 
CAUSE:

LOGGING STARTED: I 4-0 LOGGING COMPLETED: - 4: I

WINCH: COMPROBE SILVER o( OYO_ OTHER

MICROLOGGER 53017 OTHER

TELEVIEWER ACOUSTIC #5174 OTHER_

PROBE TILT TEST 67.1 BRUNTON TILT b e

PROBE TILT TEST 0 .7 BRUNTON TILT D"

PROBE TILT TEST BRUNTON TILT

PROBE AZIMUTH TEST .ý,. BRUNTON AZIMUTH Uao

PROBE AZIMUTH TEST_"1 -V BRUNTON AZIMUTH, ZA3

PROBE AZIMUTH TEST U'SIA' BRUNTON AZIMUTH IV&

PROBE OFFSET 1.44M(4.72FT)

MINUS CASING STICK-UP I._,_

DEPTH REF. OFFSET AT START '.Si. a

DEPTH REF. OFFSET AT END 1S.4-,..

AFTER SURVEY DEPTH ERROR -D-l' LESS THAN 0.4%? VE..

START START END END

LOG NAME DEPTH TIME DEPTH TIME

U14ALbdz.. at (t O4 4- _ __3_ __

MAINTENANCE PERFORMED ON SITE:___________________

EQUIPMENT PROBLEMS OR FAILURES:____________________

SUGGESTIONS, ADDITIONS, CHANGES:

GEOV&,ion Geophyzical Sevwm 1SI Pomona R-4d Unit P, Cfnwza, CA 92882 PM (951) 549-1234 Fx (951J 549-1236
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

geophysical services

F- kzBORING GEOPHYSICS FIELD LOG SUMMARY

SITE:_SOUTH TEXAS PROJECT COL DATE: V--S /Oco

CUENT: MACTEC JOB:_6533

AUTHOR: R. STELLER PAGE 1 OF 1

CONTACT:_MIKE SUFNARSKI PHONE: 704-357-5633_

BOREHOLE CONSTRUCTION: CASED UNCASED V
DIAMETERS AND DEPTH RANGES: • 0 TO Z'5"; __ , TO

BOREHOLE TOTAL DEPTH AS DRILLED: Z -"

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING_____: NO

DEPTH TO BEDROCK: PJh
BOREHOLE FLUID: WATER-; FRESH WATER MUD__ SALT WATER MUD __ ;

LOGGING CREW:_R. STELLER-, •, CT•--v

LOG TYPE FILE NAME DEPTH RANGE DATE 'TIMES

"tA M, 6Azt.,,-t..do.% 2-6.-'- asS, _ _ I A- (00,
FVLhweN 461w 4,#'a 24T.6' - K4 It___ 01: 1- 2..:1 0

iOV1plowi 9~~A26to -IzA*4 'V4 -' jL.Za- f~i

CA,Ovt ftd, - 7U-T b4fta*,.Tft-b-z. Of110 0 '

DSO______PuAeo Z10.01- 91 9~ ,S-13

___________________ 
________"_____

GEO•VuWs GeophysicalSrvices 1151 Ponana Ratg Unii P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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geophysical services

______ ELOG FIELD LOG

SITE: SOUTH TEXAS PROJECT COL DATE: 0 ) '" I O

CLIENT:_MACTEC 
JOB: 6533

AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT:

CONTACT:

CONTACT:

CONTACT:

DRILLER:
COMPANY:

_OFFICE_ PHONE:
CELL PHONE:

_OFFICE- PHONE:
PHONE:
PHONE:__
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: g 4•8 LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED V'

DIAMETERS AND DEPTH RANGES: 0 TO Z" Z ___ -TO,

BOREHOLE TOTAL DEPTH AS DRILLED: ..2-• "

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING_ _ NO V

DEPTH TO BEDROCK I' I•' DEPTH TO WATER TABLE: '- z'b

BOREHOLE FLUID: WATER ; FRESH WATER MUD SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: e TIME SINCE LAST CIRCULATION: ' H fZ.

LOGGING CREW:_R. STELLER E, C p, C.- .af.

VEHICLE(S) USED AND MILEAGEý: _RENTAL

MOBIUZED FROM: .ftr Cg.r¶

ARRIVED ON SITE: o•:
STANDBY TIME:
LOGGING STARTED: Ge: o0

DEPARTURE TIME: .0: So

CAUSE:
LOGGING COMPLETED: 0O`O9

GEOY191on Geophysica Smrices 1151 PO- R-a Ueit P, CorOna, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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SITE: SOUTH TEXAS PROJECT COL 49,,

CUENT:_MACTEC 
J

AUTHOR:_R. STELLER _F

Project 5050-06-0496
February 26, 2007

)ATE:.jJ•"L/• 5
lOB:.6533
"AGE 2 OF 2

WINCH: COMPROBE SILVER wr OYO OTHER

MICROLOGGER 5301__7 OTHER_

ELOG PROBE 5490O, L OTHER

PROBE LENGTH 2.50M(8.20 FT)

PLUS YOKE 10.OM (32.8 FT) 52 -S

MINUS CASING STICK-UP
DEPTH REF. OFFSET AT START A%. 0'

DEPTH REF. OFFSET AT END ___.___

AFTER SURVEY DEPTH ERROR "0.1 LESS THAN 0.4%? !'f-.,

START START END END

LOG NAME DEPTH TIME DEPTH TIME

e-C.A V-CrL L Z.- 0 oV):o5

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEOr'nison Geophica$ Smic= 1151 Pomona Roag, Unit P, Corona, C4 928*2 Ph (951) 549-1234 Fx (951) 549-1236
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P-S SUSPENSION VELOCITY FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL G - 42.t DATE: t2, / 5') Oa

CLIENT:_MACTEC 
•JOB:6533

AUTHOR:_R. STELLER PAGE 1 OF Ja

CONTACT;_MIKE SUFNARSKI

CONTACT:

CONTACT*

CONTACT:

DRILLER:
COMPANY:

OFFICE PHONE:.704-357-5633

-CELL. PHONE:j_04-309-0624,
OFFICE PHONE:

PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:

__________ PHONE:__________

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

EA#:
BOREHOLE DESIGNATION: " -*7,-D -14 LOCATION:

COUNTY: RANG E: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED Y/

DIAMETERS AND DEPTH RANGES: 4 0C TO "TO -

BOREHOLE TOTAL DEPTH AS DRILLED: ____t__

CONDUCTOR CASING?: YES DEPTH TO BOTrOM OF CASING_ NO-/

DEPTH TO BEDROCK: OP DEPTH TO WATER TABLE: .•W*

BOREHOLE FLUID: WATER ; FRESH WATER MUDJ/; SALT WATER MUD

OTHER:

DEPTH TO BOREHOLE FLUID: . TIME SINCE LAST CIRCULATION: I I• L.,

GEOVison Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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r"I
vxE(l V14ý1;917
g"Physk-al awvgkm

!

SITE: SOUTH TEXAS PROJECT COL -As DATE: .215-

CLIENT:_MACTEC JOB:_6533_

AUTHOR:_R. STELLER PAGE 2 OF to

) Oý6

LOGGING CREW: e. V 0,. C*4r*,,.
VEHICLE(S) USED AND MILEAGE: RENTAL

MOBILIZED FROM: &tml-t CNr- 1), DEPARTUF

ARRIVED ON SITE: 077 ;0

STANDBY TIME: CAUSE:

LOGGING STARTED: la- S,0 LOGGING

STANDBY TIME: CAUSE:

LOGGING STARTED: LOGGING

DEMOBILIZED TO: ARRIVAL 1

ADDITIONAL DEMOB TIME: REASON:

ZE TIME- :•: 3b

COMPLETED: 12-; i

COMPLETED:

IME:

BATTERIES CHANGED BEFORE LOGGING: YES_; NOP V.; STORED WITH NEW

WINCH COMPROBE I GREY'- OYO [] RGD OTH R

INSTRUMENT OYO 12004 15014 , 19029 RG 160023 160024

RECEIVER S/N 12008 I 20042 Li 260661L_ 11001 i-] 23053 __30086

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS: 'IrA 0--f OW'04 Z4AO z- '7-. S 1%, - 0.0 'VTI CWý-tAl? -- C. 5 VA,

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882Ph (951) 549-1234 Fx(951)549-1236
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_SOUTH TEXAS COL

CLIENT:_MACTEC

AUTHOR:_R. STELLER-

.DATE:. 1Z.) V 1 0ý1
JOB: 6533
PAGE 5 OF ~

I DEPTH DEPTH UNFILTERED FILTERED COMMENTSMETERS IFEET FILE N(O. FILE NO. ICASING, WATER, ROCK. ETC I

0.5 1.54
1.0 3.28 2.
1.5 4.92 Is

2.0 6.56 4"
2.5 8.20 5
3.0 9.84 .
3.5 11.48

4.0 13.12
4-5 114.76 (

5.0 16.40 16
5.5 18.04 _

6.0 29.69___ _

6.5 21.33 19
7.0 22.97 1Y

17.5 24.61 _ _

1.0 26.25 16

8.5 27.89 o "_

9.0 29.53 1,9
9.5 31.17 _9

10.0 342.65 2.A_

10.5 34.45 7- j
11.0 36.09 "12z-
11.5 37.73 "=-1--

12.0 39.37 7-C4
12.5 41.01 "7-5

13.0 42.65 2..-

13.5 44.29 ?.7-
14.13 45.93 2,-9
14.5 47.57 7,

15.0 49.21 3t
•_ 15.5 50,.85 31
_16,0 52.49 "

16.5 54.13 ',

17,0 55.77 •
I" 1 7 .5 5 7 ,4 1 -

18,0 59.06 36
118.5 160.70 "1.7

- 19.0 62.34

19.5 63.98 _

20.0 1 65.62 V
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_SOUTH TEXAS COL DATE: IV 1' l "or

CLIENT:_MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 4 OF_ _ _

JIDEPTH IDEPTH JUNFILTERED FILTE RED COMMENTS
METERS IFEET FILE NO. IFILE NO. CASING. WATER. ROCK. ETC

20.5 67.26 41

21.0 68.90 442,
21.5 70.54 (3

22.0 72.18 YOt
22.5 73.82 q.,
23.0 75.46 41(
23.5 77.10 Q I
24.0 78.74 q8
24.5 80.38 fq_
25.0 82.02 5"D

25.5 83.66 V1
26.0 85.30 S-2
26.5 86.94 5;

27.0 88.58 $4-

27.5 90.22 t

28.0 91.86 ., __

28.5 93o50 -5-7,_ 155-
29.0 95.14 -9 .4 q_ _ _

29.5 96.78
30.0 98.43
30-5 100.07 "

31.0 101.71 ________ _________ ______________ _____

31.5 103.35 ( 4"
32.0 104.99 4 _5"_

32.5 106.63 •(0 ....

33.0 10827 1)_
33.5 109.91 (06

34.0 111.55 _ _ _

34.5 113.19 7p

35.0 114.83 1( (
35.5 116.47 "7-
36.0 118.11 IS$

36.5 119.75 -74-
37.0 121.39 '1'"
37.5 123.03 -7t
38.0 124.67 -77
38.5 126.31 '-7_ _

39.0 127.95 '7•1
39.5 129.59 tO
40.0 131.23 1 61
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SITE:_SOUTH T

CLIENT:__MAC

AUTHOR:_R. S

ring and Consulting, Inc.
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February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES
EXAS COL DATE: 1 t '-0C.

TEC JOB:;6533_ __ _

TELLER PAGE- OF (

METERS IFEET FILE NO. ,FILE NO. CASING, WATER, ROCK, ETC I
MEPTHR DEEPTH UNFILTERE FILERE rOM NI

40.5 132.87 _

41.0 134.51 AS $

41.5 136.15 -,._4

42.0 137.80 SS_
42.5 139M44 0,6

43.0 141.08 &-7
43.5 142.72 6b
44.0 144.36 g.'

44.5 146.00 9o
45.0 147.64 _ _ _

45.5 149.28 OT..

46.0 150.92

46.5 152.56 ._
47.0 154.20 Ot _

47.5 155.84 41
48.0 157.48

48.5 159.12 , .

49.0 160.76
49.5 162.40 o

50.0 164.04 101

50.5 165.68 Jol,

51.0 167.32 _03

51.5 168.96 104- -

52.0 170.60 10C"

52.5 172.24 Itif,
53.0 173.88 I

53.5 175.52 100
54.0 177.17 /E)J

54.5 178.81 /10

55.0 180.45 lIt

55.5 182.09 1_2

56.0 183.73 _1_

56.5 185.37 114-
57.0 187.01 __,_-

57.5 188.65 li_,

58.0 190.29 " "

58.5 191.93 _ _ _

59.0 193.57 ,__

59.5 195.21 17 ......

60.0 196.85 17,4__
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_SOUTH TEXAS COL DATE:

CLIENT:__MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE _ _OF

I DEPTH IDEPTH UNFILTERED FILTERED COMMENTS

METERS FEET FILE NO. FILE NO. ICASING, WATER, ROCK, ETC

60.5 198.49 WVl,

61.0 200.13 11-3

61.5 201.77 M2-&

62.0 203.41 .- r,,. • '

62-5 205.05 • -_ t'rifv- C, A

63.0 206.69

63.5 208.33
64.0 209.97

64.5 211.61

65.0 213.25
65.5 214.90 "_". _,_____,2495

66.0 216.54

66.5 218.18

67.0 219.82
67.5 221.46

68.0 223.10
68.5 224.74
69.0 226.38
69.5 228.02

70.0 229.66
70.5 231.30
71.0 232.94
71.5 234.58

72-0 236.22

72.5 237.86 _,,_, _-_ _ _ _ _

73.0 239.50 "___ _ _---_

73.5 241.14 . ... __._ _ __.....

74.0 242.78 __

74.5 244.42

75.0 246.06
75.5 247.70 ..

76.0 249.34 4_____, " .

76.5 250.98 
""

77.0 252.62

77.5 254.27

78.0 255.91

78.5 257.55
79.0 259.19
79.5 260.83

80.0 282.47
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£- 4ze CALIPER FIELD LOG

SITE: SOUTH TEXAS PROJECT COL DATE:' "/d" -t

CLIENT:_MACTEC JOB:_6533

AUTHOR:_R. STELLER__ PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI _OFFICE_ PHONE:
-CELL PHONE:_704-357-5633

CONTACT: _OFF ICEPHONE:_
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT:. PHONE:
PHONE:

DRILLER:__ PHONE:

COMPANY: PHONE:

GENERAL SITE CONDITIONSLOCATION:

BOREHOLE DESIGNATION: • 47-t- IN LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED It

DIAMETERS AND DEPTH RANGES: AX 0 TO 2-15. __"__ _ _TO

BOREHOLE TOTAL DEPTH AS DRILLED: eir,,

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING_ NO V,

DEPTH TO BEDROCK: M A DEPTH TO WATER TABLE: -SO'

BOREHOLE FLUID: WATER ; FRESH WATER MUD / " SALT WATER MUD-;

OTHER:
DEPTH TO BOREHOLE FLUID: L. TIME SINCE LAST CIRCULATION: 1 -4 'IL

LOGGING CREW: R. STELLER t r_,,C.- tt-

VEHICLE(S) USED AND MILEAGE: -RENTAL-

MOBILIZED FROM: &W Cxw." ,rl.
ARRIVED ON SITE: 67:00
STANDBY TIME:
LOGGING STARTED:

DEPARTURE TIME: o( :"O

CAUSE:
LOGGING COMPLETED:

GEOK&ion Geophy.icall Semicw I151 Pomona RoA. U•it P. Corona, C4 92882 Pit (951) 549-1234 Vx (951) 549-1236
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SITE:_SOUTH TEXAS PROJECT COL •,-4'2 DATE: it }

CLIENT: MACTEC JOB:_6533

AUTHOR: R, STELLER PAGE 2 OF 2

WINCH: COMPROBE SILVER 1  OYO OTHER

MICROLOGGER 5301, OTHER_

CALIPER PROBE 5368..." OTHER_

PROBE OFFSET 2.08M(6.82 FT) 12 IN MAX

MINUS CASING STICK-UP .•,

DEPTH REF. OFFSET AT START (A.P•2

DEPTH REF. OFFSET AT END

AFTER SURVEY DEPTH ERROR . , LESS THAN 0.4%?

START START END END

LOG NAME DEPTH TIME DEPTH TIME

____. __.. _ _ i. iO.a' r:4? ._____

&,C".lV8.-A- - 10 a 2..

CALIBRATION PLATE S/N 201 AS BUILT PVC FITTING

1.968 IN 1 3.937 IN I B.000 IN 4.507 IN'

FILE NAME (50 MM) (100 MM) (203.2 MM) (114.3 MM

AS MEAS. !& 4c-ro- nsr ot I' *7" 4
AS MEAS. L 4 C A Lrf k:,- _ r - .011• , .. o.• •

AS MEAS.
AS MEAS.
AS MEAS. ,,,,,I.

AS MEAS.

MAINTENANCE PERFORMED ON SITE:.

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEO F-ai Gophys"ol Seric 1151 Pomona Road Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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--,4 ACOUSTIC TELEVIEWER FIELD LOG

SITE: SOUTH TEXAS PROJECT COL DATE: _• )T'10f.

CLIENT:jMACTEC 
JOB:_6533

AUTHOR: R. STELLER 
PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI

CONTACT:

CONTACT:

CONTACT:

DRILLER:
COMPANY:

OFFICE-_ PHONE:704-357-5633

_CELL_ PHONE:704-309-0624

_OFFICE. PHONE:
PHONE_
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:-

DIRECTIONS'TO SITE:

GENERAL SITE CONDITIONSILOCATION:

BOREHOLE DESIGNATION: ( -,42- 3-H LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASEDr I

DIAMETERS AND DEPTH RANGES: Mi'- 0 TO -,- ----- -TO

BOREHOLE TOTAL DEPTH AS DRILLED: __-___-

CONDUCTOR CASING?: YES_ DEPTH TO BOTTOM OF CASING__ NO NO

DEPTH TO BEDROCK LP DEPTH TO WATER TABLE: AýLo

BOREHOLE FLUID: WATER. FRESH WATER MUD 1; SALT WATER MUD "

OTHER:
DEPTH TO BOREHOLE FLUID:. TIME SINCE LAST CIRCULATION: If 4, I-

GEO lsion Gewpysd Ser-ices 1151 Pomona RoaL Uuit P, CAOT1Ia, CA 92882 PA (951) 549-1234 Fx (9M1) 549-1236
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SITE:.SOUTH TEXAS PROJECT COL ,-42-B DATE: { f, /'/a
CLIENT:_MACTEC JOB:_6533

AUTHOR: R. STELLER PAGE 2 OF 2

LOGGING CREW: R. STELLER C.

VEHICLE(S) USED AND MILEAGe: _RENTAL-

MOBILIZED FROM: -01WV c4r'-e 'IN DEPARTURE TIME: 0o(6 3-

ARRIVED ON SITE: 07.- ou

STANDBY TIME: CAUSE:

LOGGING STARTED: LOGGING COMPLETED:

WINCH: COMPROBE SILVER I OYO OTHER

MICROLOGGER 5301O-7 OTHER_

TELEVIEWER ACOUSTIC #5174_V OTHER

PROBE TILT TEST .t-. BRUNTON TILT ?-. 0

PROBE TILT TEST BRUNTON TILT

PROBE TILT TEST BRUNTON TILT

PROBE AZIMUTH TEST -t.2. BRUNTON AZIMUTH_21.O

PROBE AZIMUTH TEST BRUNTON AZIMUTH

PROBE AZIMUTH TEST BRUNTON AZIMUTH

PROBE OFFSET 1.44M(4.72FT)

MINUS CASING STICK-UP

DEPTH REF. OFFSET AT START ,2L..

DEPTH REF. OFFSET AT END 4.66

AFTER SURVEY DEPTH ERROR -t. Q LESS THAN 0.4%? W-S.

START START END END

LOG NAME DEPTH, TIME DEPTH TIME
.b ,4 z a k • ,k w P p i 5•n o $ , . • . .f

I ___ I ____ .1. ___ I ____

4 4 4 4

4 4 4 4

MAINTENANCE PERFORMED ON SITE:____________________

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:_

GEOf lwn Geopigricd Sersies 1151 Pomona Roed, Unt P, Corona, C.4 92882 Ph (951) 549-1234 Fx (951) 549-1236
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APPENDIX E

BORING GEOPHYSICAL LOGGING

FIELD MEASUREMENT PROCEDURES
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PROCEDURE FOR

OYO P-S SUSPENSION SEISMIC VELOCITY LOGGING

Background

This procedure describes a method for measuring shear and compressional wave
velocities in soil and rock. The OYO P-S Suspension Method is applied by generating
shear and compressional waves in a borehole using the OYO P-S Suspension Logger

borehole tool and measuring the travel time between two receiver geophones or
hydrophones located in the same tool.

Objective

The outcome of this procedure is a plot and table of P and SH wave velocity versus
depth for each borehole. Standard analysis is performed on receiver to receiver data.

Data is presented in report format, with ASCII data files and digital records transmitted-

on diskette.

Instrumentation

1. OYO Model 170 Digital Logging Recorder or equivalent

2. OYO P-S Suspension Logger probe or equivalent, including two sets
horizontal and vertical geophones, seismic source, and power supply for the
source and receivers

3. Winch and winch controller, with logging cable

4. Batteries to operate P-S Logger and winch

The Suspension P-S Logger system, manufactured by OYO Corporation, or the

Robertson Digital P-S Suspension Probe with the Robertson Micrologger2 are currently
the only commercially available suspension logging systems. As shown in Figure 1,

these systems consists of a borehole probe suspended by a cable and a

recording/control electronics package on the surface.

The suspension system probe consists of a combined reversible polarity solenoid
horizontal shear-wave generator (SH) and compressional-wave generator (P), joined to

Procedure for OYO P-S Suspension Seismic Velocity Logging

(~7T7Rev 1.3 4/06/06 Page I
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two biaxial geophones by a flexible isolation cylinder. The separation of the two

geophones is one meter, allowing average wave velocity in the region between the

geophones to be determined by inversion of the wave travel time between the two

geophones. The total length of the probe is approximately 7 meters; the center point of

the geophones is approximately 5 meters above the bottom end of the probe.

The probe receives control signals from, and sends the amplified geophone signals to,

the instrumentation package on the surface via an armored 4 or 7 conductor cable. The

cable is wound onto the drum of a winch and is used to support the probe. Cable travel

is measured by a rotary encoder to provide probe depth data.

The entire probe is suspended by the cable and may be centered in the borehole by

nylon "whiskers." Therefore, source motion is not coupled directly to the borehole walls;

rather, the source motion creates a horizontally propagating pressure wave in the fluid

filling the borehole and surrounding the source. This pressure wave produces a

horizontal displacement of the soil forming the wall of the borehole. This displacement

propagates up and down the borehole wall, in turn causing a pressure wave to be

generated in the fluid surrounding the geophones as the soil displacement wave passes

their location.

Environmental Conditions

The OYO P-S Suspension Logging Method can be used in either cased or uncased

boreholes. For best results, the uncased borehole must be between 10 and 20 cm in

diameter, or 4 to 8 inches. A cased borehole may be as small as 3 inches, if properly

grouted (see below) and the grout annulus does not exceed 1 inch.

Uncased boreholes are preferred because the effects of the casing and grouting are

removed. It is recommended that the borehole be drilled using the rotary mud method.

This method does little damage to the borehole wall, and the drilling fluid coats and

seals the borehole wall reducing fluid loss and wall collapse. The borehole fluid is

required for the logging, and must be well circulated prior to logging.

If the borehole must be cased, the casing must be PVC and properly installed and

grouted. Any voids in the grout will cause problems with the data. Likewise, large grout

bulbs used to fill cavities will also cause problems: The grout must be set before

testing. This means the grouting must take place at least 48 hours before testing.

For borehole casing, applicable preparation procedures are presented in ASTM

Standard D44281D4428M-91 Section 4.1 (see ASTM website for copy).

Calibration

Calibration of the digital recorder is required. Calibration is limited to the timing

accuracy of the recorder. GEOVision's Seismograph Calibration Procedure or

equivalent should be used. Calibration must be performed on an annual basis.

-U-, (Procedure for OYO P-S Suspension Seismic Velocity Logging
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Measurement Procedure

The entire probe is lowered into the borehole to a specific measurement depth by the
winch. A measurement sequence is then initiated by the operator from the
instrumentation package control panel. No further operator intervention is then needed
to complete the measurement sequence described below.

The system electronics activates the SH-wave source in one direction and records the
output of the two horizontally oriented geophone axes which are situated parallel to the
axis of motion of the source. The source is then activated in the opposite direction, and
the horizontal output signals are again recorded, producing a SH-wave record of polarity
opposite to the previous record. The source is finally actuated in the first direction
again, and the responses of the vertical geophone axes to the resultant P-wave are
recorded during this sampling.

The data from each geophone during each source activation is recorded as a different
channel on the recording system. The seismograph has at least six channels (two
simultaneous recording channels), 'each with at least a 12 bit 1024 sample record.
Newer seismographs may have longer record lengths. The recorded data is displayed
on a CRT or LCD display and possibly on paper tape output as six channels with a
common time scale. Data is stored on'digital media for further processing. Up to 8
sampling sequences can be stacked (averaged) to improve the signal to noise ratio of
the signals.

Review of the data on the display or paper tape allows the operator to set the gains,
filters, delay time, pulse length (energy), sample rate, and stacking number in order to
optimize the quality of the data before recording. In the case of the Model 170, printed
data is verified by the operator prior to moving the probe. In the case of the Robertson
Micrologger2, storage on the hard disk should be verified from time-to-time, certainly
before exiting the borehole.

Typical depth spacing for measurements is 1.0 meters, or 3.3 feet. Alternative spacing
is 0.5 meter, or 1.6 feet.

Required Field Records

1) Field log for each borehole showing

a) Borehole identification

b) Date of test

c) Tester or data recorder

Procedure for OYO P-S Suspension Seismic Velocity LoggingRev 1.3 4/06106 Page 3
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d) Description of measurement

e) Any deviations from test plan and action taken as a result

f) QA Review

2) Paper output records are no longer required, since the Micrologger2, cannot

generate them. However, data must be stored in at least 2- places prior to leaving

the site

3) List of record'ID numbers (for data on digital media) and corresponding depth

4) Diskettes, CDRom, or USB flash drives with backup copies of data on hard disk,

labeled with borehole designation, record ID numbers, date, and tester name.

An example Field Log is attached to this procedure.

Analysis

.Following completion of field work, the recorded digital records are processed by

computer using the OYO Corporation software, program PSLOG and interactively

analyzed by an experienced geophysicist to produce plots and tables ofP and SH wave

velocity versus depth.

The digital time series records from each depth are transferred to a personal computer

for analysis. Figure 2 shows a sample of the data from a single depth. These digital

records are analyzed to locate the first minima-on the vertical axis records, indicating

the arrival of P-wave energy. The difference in travel time between these arrivals is

used to calculate the P-wave velocity for that 1-meter interval. When observable, P-

wave arrivals on the horizontal axis records are used to verify the velocities determined

from the vertical axis data. In addition, the soil velocity calculated from the travel time

from source to first receiver is compared to the velocity derived from the travel time

between receivers.

The digital records are studied to establish the presence of clear SH-wave pulses, as

indicated by the presence of opposite polarity pulses on each pair of horizontal records.

Ideally, the SH-wave signals from the 'normal' and 'reverse' source pulses are very

nearly inverted images of each other. Digital FFT - IFFT lowpass filtering are used to

remove the higher frequency P-wave signal from the SH-wave signal.

The first maxima are picked for the 'normal' signals and the first minima are picked for

the 'reverse' signals. The absolute arrival time of the 'normal' and 'reverse' signals may

vary by +/- 0.2 milliseconds, due to differences in actuation time of the solenoid source

caused by constant mechanical bias in the source or by borehole inclination. This

variation does not affect the velocity determinations, as the differential time is measured

between arrivals of waves created by the same source actuation. The final velocity

Procedure for.OYO P-S Suspension Seismic Velocity Logging
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value is the average of the values obtained from the 'normal' and 'reverse' source
actuations.

In Figure 2, the time difference over the 1-meter interval of 1.70 millisecond is
equivalent to a SH-wave velocity of 588 m/sec. Whenever possible, time differences
are determined from several phase points on the SH -wave pulse trains to verify the data
obtained from the first arrival of the SH -wave pulse. In addition, the soil velocity
calculated from the travel time from source to first receiver is compared to the velocity
derived from the travel time between receivers.

Figure 3 is a sample composite plot of the far normal horizontal geophone records for a
range of depths. This plot shows the waveforms at each depth, clearly showing the S-
wave arrivals. This display format is used during analysis to observe trends in velocity
with changing depth.

Once the proper picks are entered in PSLOG, the picks are transferred to an Excel
spreadsheet where Vs and Vp are calculated. The spreadsheet allows output for
presentation in charts and tables.

Standard analysis is performed on receiver 1 to receiver 2 data, with separate analysis
performed on source to receiver data as a quality assurance procedure.

Registered Geophysicist (-.',-.""Date 4110/06

QA Review

References:

1. "in Situ P and S Wave Velocity Measurement", Ohya, S. 1986. Proceedings of In-
Situ '86, Use of In-Situ Tests In Geotechnical Engineering, an ASCE Specialty
Conference sponsored by the Geotechnical Engineering Division of ASCE and
co-sponsored by the Civil Engineering Dept of Virginia Tech.

2. Guidelines for Determining Design Basis Ground Motions, Report TR-102293,
Electric Power Research Institute, Palo Alto, California, November 1993,
Sections 7 and 8.

3. "Standard test Methods for Crosshole Seismic Testing", ASTM Standard
D4428/D4428M-91, July 1991, Philadelphia, PA
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OYO SUSPENSION P-S VELOCITY LOGGING SETUP

Cable Head

4 or 7-Conductor cable OYO.PS-170 or

Micrologger2
. "• i W 1 n M Logger/Recorder

Diskette:
: CDR, or USB

Flash drive
Winch with DataUnit

Upper Geophone

Lower Geophone

Filter Tube

Source

Source Driver

Weight

Overall Length -25 ft

Figure 1. Suspension PS logging method setup
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Figure 2. Sample suspension method waveform data showing, horizontal normal and

reversed (HR and HN), and vertical.(V) waveforms received at the near

(bottom 3 channels) and far (top 3 channels) geophones. The arrivals in

milliseconds for each pick are shown on the left. The box in the upper right

corner shows the depth in the borehole and the. velocities calculated based

on the picks.
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Figure 3. Sample composite waveform plot for normal shear waves received
at the near geophone in a single borehole
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P-S SUSPENSION VELOCITY FIELD LOG

SITE: DATE:

CLIENT: JOB:

AUTHOR: PAGE 1 OF,

CONTACT: OFFICE PHONE:
PHONE:

CONTACT: OFFICE PHONE:
PHONE:

CONTACT: PHONE:

PHONE:

CONTACT: PHONE:

PHONE:

DRILLER: PHONE,

COMPANY: PHONE:

DIRECTIONSTO SITE:

GENERAL SITE CONDITIONS/LOCATION:

EA#:
BOREHOLE DESIGNATION: LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED

DIAMETERS AND DEPTH RANGES: 70TO : _ _ _TO

BOREHOLE TOTAL DEPTH AS DRILLED:

CONDUCTOR CASING?: YES_ DEPTH TO BOTTOM OF CASING__ NO_

DEPTH TO BEDROCK: DEPTH TO WATER TABLE:

BOREHOLE FLUID: WATER___ FRESH WATER MUD " SALT WATER MUD ___;

OFHER: -

DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION:_

GEOVision Geophysical Services 1151 Pomona Road. Suite P, Corona. CA 92882 Ph (951) 549-1234 Fx (951) 549-'1236
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SITE:
CLIENT:
AUTHOR:

DATE:_
JOB:
PAGE 2 OF

LOGGING CREW:

VEHICLE(S) USED AND MILEAGE: _

MOBILIZED FROM: DEPARTURE TIME:

ARRIVED ON SITE:

STANDBY TIME: CAUSE:

LOGGING STARTED: LOGGING COMPLETED:

STANDBY TIME: CAUSE:

LOGGING STARTED: LOGGING COMPLETED:

DEMOBILIZED TO: ARRIVAL TIME:

ADDITIONAL DEMOB TIME: REASON:

BATTERIES CHANGED BEFORE LOGGING: YES_._ NO_ STORED WITH NEW

WINCH COMPROBE W GREY[W] OYO F- RGW-- OTH Wý
INSTRUMENT OYO 12004[W- 15014r- 19029• RG 160023W-]. 160024 W
RECEIVER S/N .12008W] 20042W] 26066L_] 11001 E• 23053 W
MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:__ _ _ _

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS:

GEOVision Geophysical Services: 1151 Pomona Road, Suite P. Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:
CLIENT:
AUTHOR:

DATE:
JOB:
PAGE OF

I DEPTHS DEPTH ]UNFILTERED IFILTERED ~ COMMENTSMEERSFEET FILE NO... FILE NO. " CASING, WATER, ROCK. ETC

" 0.5 1.64 __._"_._'_"_:_'.__,_

1.0 3.28. " __._"

1.5 4.92 .__ ._ ' ___- " _ _" _ _ "__ _"__"_ '_ ._

2.0, 6.56

2.5 8.20

3.0 9.84 .:_. . . . . . .. '

3.5 . 11.48 " ,,,,,_ .. " ' " _ ,. '""_____ _

4.0 13.12 - •_ , __• _._'.._.._

4.5 "14.76. -_ _ __ _ __ _ ._ ._ ..

5.0 16.40 .

5.5:ý 18.04
6.0 19.69 .... _" . "

6.5 " 21.33 " " _ _=" _"' .. ..

7.0 22.97 _. . '

75 24.61

8.0 26.25
.5 27.89 _____' ,' _" __.:

• 9.0 29.53 • ' ,... ..._

9.5 31.17

10.0 , 32.81 :. ._ _ " "

10.5 34.45 .__"____•_"_' "____". _ •___ ..

11.0 36.09 " _ __ _ "

11.5 37.73

12.0 39.37

12 .5 ; 4 1.01 : ___.__.,:,,. . •___... . ____ •_.. ...__ ..

13.0 4265 "_ _ " -: ' _ _ .. .. _ '

13.5 .44.29 " . _.. .. " ..

'14.0 45.93 .. _-_ "'. ._"_..

14.5 47.57 ___.. . "_____...__

15.0 49.21 . _ • . ._ .. : .... . . . .... " ., "

15.5 50.85 . ... .... _____, . . .- .. _ ____. __.. _,,_____. __"_.. _

16.0 52.49

16.5 54.13 . .. :.._.. . . . _. ____.__ ... __ ."__ :_ ."_,.,

17.0 55.77 '- _." _ _._• _ ...... _ '_ -_ ._"- _" _. _ ....

17.5 57.4.1 " " . . . ....

18.0 59.06
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:
CLIENT:
AUTHOR:

DATE:
JOB:
PAGE OF

DEPTH. HD NFLT-ERED'- -FiLEE'- 7 COMMENTS ...... . :1
IMETERSFE F NO. FILE NO. . CASING, WATER, ROCK, ETC

18.5 60.70 ... ... ..... _,_.-.

19:0 . 62.34 . . ... _ _"_ ___._'

19.5 63.98 .... . • . ' . '

20.0 65.62 .. _ _

20.5 67.26 ____... . ... . .. _ _ : .. . _ • " . ...

.21.0 68.90 '.. , • . .. ...

21.5 - 70.54 - ._"_"_._.__._._"___... ..

22.0 72.18 " -, : " _

22.5 73,82 _. " - , " _ • _

• 23.0. 75.46 . .. , _ _ •

23.5 .77.10 ___• .. ..•_ "" : . .

24.0 78.74 ,.. " .. ." " .

24.5 . . 80.38. " . .. . . _... __• • . " "__• . .____

25.0. 82.02

25.5 * 83.66 _.- ._.. . . .: . . . , . .• . • .

26.0 85.30

26.5 86.94

27.0 88.58 . ._ _. .

27.5 .. 90.22 " '__ ' _'__ _•.

28.0. 91.86 __- "___...__. _"

28.5 93.50 __... .... ' .... " , , ._:.. :_" " _

29.0 95.14 " " " ' _

29.5 96.78 " ,__-_- . :.. .".__

30.0 98.43 . _ . . " " 1 ...

30.5 100.07

31.0• 101.71 . . _ "

31.5 103.35

32.0 104.99 -.. • . . _... __ _ • ._ _

32.5 106.63
33.0 108.27 • ".:. .: .. ._•_• _. ._ ...

33,5 109.91 ._ " : : " " ' " .. " ".. " .

34.0 111.55

34.5 .113.19
35.0. 114.83 ' " ' . - _, " __.:":".-"- " " .__ " .

35.5 . 116,47 . .1 : . . __...._"__.__.___ •__, . '"_ . _ . '. _

36.0 118.11 1
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SITE:
CLIENT:
AUTHOR

GEOVISION SUSPENSION LOGGING FIELD NOTES
DATE::
JOB:
PAGE OF

DEPTH DEPTH JUNFILTERED IFILTERED COMMENTS.METoER - _ET •FILENO,.. J..... FI -IE NO., . .... CASING, WATER,. ROCK, ETC'

365 119.75:
37.0 121.39 _ _ _ _:_ _

37.5 123.03

38.0 124.67
38.5 126.31 •__

39.0 127.95 " . ... ..

39.5 129.59

.40.0 131.23

40.5 132,87 ._

41.0 .134.51

41.5. 136.15

42.0 137.80,
42.5 139.44

43.0, 141.08 .
43.5, 142.72 " • _ _. _ _- ' : _ _ ...

44.0 144.36 .. _ _._ _ _ _"_ "

44.5 146.00

45.0 147.64 _ '

45.5 14928

46.0 150.92 '

46.5 152.56 " ' ..... ' ._

47.0 154.20
47.5 155.84 ,_ _ . __" ,. _ _' ..__.

48.0 157.48
48.5 159.12

49.0 160.76
49.5 162.40 . . ... _ : ...... . . • " "
50.0 164.04 :__. ' : " -_ • . _ .

.50.5 165.68 "" _. . • .. .

51.0 167.32 _ _ _ _" "" • .._." .,. .._-
' 51.5 168.96 ... ... " _. ..... .

52.0 . 170.60

52.5 i. 72.24 .... " .... - '

53.0 173.88 -. ' . .. -. .... . ....

53.5 1.75.52 ' . ..__ • '.._ _ . ;.. _

54.0 177.17
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:
CLIENT:

AUTHOR:

L)A I E:

JOB:
PAGE OF

DEPTH fDEPTH UNFILTERED FILTERED' jCOMMENTSMET..E..RS FEET ....... FILE .NO..:"."... .... F.L.E. NO!. ......... :.:....:...CASING, WATER, ROCK; ETC

54 .5 178.81 , ".-. . _ _ ' ._. - , .'. " . .. _ .

55.0 180.45

55.5 182.09 " " "" -.,, , , ..

56.0 183.73 - - . '

56.5 185.37 ' .

57.0 187.01

57.5 188.65

58.0 190.29 - _- . . _

58.5 191.93 ' :

59.0 193.57, .. : , .. ___

59.5 195.21 .. . . • ' " _

60.0 196.85

60.5 198.49 _ _" ._ _ _ _

61.0 200.13 __"____-___"__" "_-.______

61.5 201.77

62.0 ••203.41 .___•_.

62.5 205.05 .. ' __. " • • " .. . .

63.0 206.69 _"

63.5 208.33 __ _ _ __ _ ' "

64 .0 2 09 .97 " .... .. : • • . . " .. ..

64.5 211.61 " . . . ... • . .-

65.0 213.25

. 6 5 .5 2 14 .90 " . . . . ... .. "' ... _" ..

66.0 216.54 __"

66.5& 218.18 . ____ .__:. ..___

67.0 219.82 " .___ __" _ " :

67.5 221.46 . / .: . . ' . , . " .

68.0 * 223.10 : .. . _ •

68.5 224.74 " " __' " _ " "

6 9 .0 2 26 .3 8 . .. : " . "_• " • ' ". ' ..

69.5 * 228 .02 __ _ " _ ': _, __. __" " .. .-: .. . . " ....

7 0 .0 229 .66 ____' ':i__ .:.,." . _ '_.. . ... .. .

70.5 231.30 "_ " " . " _ _ , ' ' .. " _

• 71.0 232.94 ____" _. .. _" _ __ " __" " ' ' . -. " :

•71.5 234.58 __ _ _ _ ,__ _ ___ __.'___ . _ __ __ , " " _ __ __

72.0 236.22
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SITE:

CLIENT:
AUTHOR:

GEOVISION SUSPENSION LOGGING FIELD NOTES
.__DATE:

JOB:
PAGE OF

DDEPTH DEPTH .UNFILTERED FILTERED :OMMENTS .

METERS TFEET ] FILE NO. FILE NO. "CASING, WATER, ROCK, ETC I

72.5 237.86 , :-. _ .... " ....

73.0 239.50 " • " .. " _

73.5 241.14 ' . " __• .. _

74.0 242.78 _ _ _ _ _ _.._._'_ _

74.5 244.42
75.0" 246.06

75.5 247.70 .

76.0 249.34 __- ____• __"

76.5 250.98 " _ ' ...... .

77.0 252.62

77.5. 254.27' .. ". -, - -_

78.0 255.91

' 78.5 257.55

79.0 .. 259.19
79.5 260.83 .8 -.- . . .... : .

80.0 262.47 ___________... " : " .......

80.5 264.11

81.0 265.75 ' • _ '

81.5 267.39
82.0 : 269.03 " ' • . ' ' _ . ...

82.5 . 270.67 ' _ : .. "

• 83.0 272.31 " " • • '" " " _ _. ...... .

83.5 : 273.95 _ ....

84.0. 275.59 ::,__ _ " . . _ .... ...

84.5 277.23 .. " ___ " ". •

85.0. 278.87
85.5 280.51 . _

860 28215 _' ___"_._._ ___ " ._" _.__•__

86.5 283,79 . .... __..

87.0 285.43 ___.. ... . . "__".:_._________

87.5 287.07

88.0 288.71 " . .. _"..._. _" ..

88.5 290.35 '. .... _ __' '" "

89.0 291,99 " " . _ _ • . : " :.. _ ' ._... . :.

89.5 293.64 " ' ..... .... .. •

90.0 295.28
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SITE:

CLIENT:
AUTHOR:

GEOVIS ION SUSPENSION LOGGING FIELD NOTES
__________________________....__ DATE:

____-._____ "__" __ JOB:,:
PAGE OF

.METERS F N .- " FI E NOI. -. . CASING, WATER, ROCK.• ETC

90.5 296.92 .. _."_._" . _- ___- ._ _"_ ' _ _

91.0 -298.56
91.5 30b.20 " __"__

92.0 301.84

92.5 303.48

93.0 • 305.12 ' . _ • • . , .. _. -. - . _

93,5. 306.76 •_ •._•_ _--_:__

94.0 308.40

94.5 310.04

95.0 311.68 •___ •_._._•_._._

95.5... 313.32 ___ .-___ .._ :.-.". -_ _ _ _ " _" _. . _' _. _ ._ "

96.0 314.96 __•___.._.______,... ._._. ._

96.5 316.60 " _"_.. ._ .... _ _

97.0 318.24 .- _-_.._.__'__-__.. . ._.___

97.5 .319.88 _'__ _ _ _ _ _ ... ._ '"

98.0' 321.52 __ :.__':__. . -:__

98.5 323.16 :_.-_"_'_"

99.0 324.80 '_ .. ..__ ___" .___ " ""___'__..
99.5 • . 326.44 ""__ .. .. . ..____"

100.0 328.08

100.5 329.72 "_"_ _ . _ .. "_ •_. _ •_.

101.0 331.36 _" "__" . _____"___

101.5 333.01 ._.... ._-____

102.0 334.65 ______:_-__-"__. . .- __ __ __. _ _...._"

102.5 336.29 " _.. ". ,. ', ..

103.0 337.93

103,5 339.57

104.0 341.21 -_. _"_ __" ___ _______.: _._- ___ __." ______..._._- __"_"___

104.5 342.85

105.0 344.49

105.5 346.13 _.. "___"__.. • : ._..." ._•' ..

106.0 347.77 . . . . : : . . : • " '.. : .

106.5 .349.41 -___. _- _ .- ,__ :__ _.. .... _" . _- _____._....._..._..

107.0 351.05 _._._____:.._. ._.___.""_.

107.5. : 352.69 ______" __." _. ___ '___.___... _____ ' _ __._ __"_._ _

108.0 354.33
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S.1
CL
AU

GEOVISION SUSPENSION LOGGING FIELD NOTES
FE: DATE:

lENT: JOB:

THOR: " PAGE. OF

IDEPTH IDEPTH j UNFILTERED FILTE .RED ~ COMMENTS-
METERS FEET FILE NO. FILE NO. ICASING, WATER, ROCK, ETC

108.5 355.97 __._"_. _ "

109.0 357.61

109.5 359.25 .'_ ._,,._..

110.0 360.89 ___ ____

110.5 362.53 ,.._ . ..._ ,_

11.1.0 364.17 .__ ___"__ __ ___.....

111.5 365.81

112.0 367.45 ' .... _ _

112.5 369.09

113.0 370.73 '_.....__"_ _,.

113.5 372.38 . . • •

114.0 374.02 •_______"_,__._.

..114.5 375.66 " ' " _" ..

•115.0 377.30

• 115.5 378.94 .. .__ .. ". .._•_._

116.0 380.58 "_____"_,__"_..._

• 116.5 * 382.22 ,._ __.__ _ __ _ __•

117.0 383.86,

117.5 385.50 " _ _... '

118.0 387.14 ... _ , _ _ . _ _ .. -

118.5 388.78 _ _• _ 
•

119.0 390.42

119.5 392.06

120.0 393.70

u 120.5 395.34

12 1 .0 3 9 6 .9 8 .. . .. ' .... _....... •. .

121.5 398.62;
122.0 400.26

122.5 401.90
t123.0 403.54 " _•... ..... ... .

123.5 405.18 . - ' : .. . ... "

124.0 406.82 . ' • _ __' " " " : "

124.5 408.46

125.0 410.10l
125.5 411.75 := . . . . .. . . ..

126.0 413.39
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PROCEDURE FOR USING THE ROBERTSON GEOLOGGING HI-RESOLUTION

ACOUSTIC TELEVIEWER (HiRAT)

Reviewed 2/1 3106

Background

The acoustic televiewer is a device for producing'a qualitative image of the wall of a borehole. Because it

uses ultrasound rather than visible light it is able to work in dirty or opaque borehole fluids, although

heavy drilling mud will cause excessive dispersion of the acoustic beam. The picture below shows the

sonde's lower nylon section, and one of the bowspring attachments which are. used to centralize the

sonde in the borehole.

Pulses of ultrasound (0.5 - 1.5MHz) are generated by a piezo-electric resonator.

The pulses are transmitted through the oil in which ,the resonator is immersed,

through the wall of the acoustic housing, then propagate through the borehole fluid
and are reflected from the wall of the borehole. The reflected energy is picked up

by the same transducer, from which is recorded both the amplitude of the

returned pulse and the travel-time which have elapsed. Blanking must be applied

to prevent the transducer from registering reflections from the inside surface of the

acoustic housing. The material of the .housing is, chosen so that its acoustic
properties are similar to 'he oil vhich fills it. The housing is not designed toY:

withstand borehole fluid pressures, but has a piston device' to allow equalization

between inside and outside pressure.

The amplitude of the returned pulse is a function of the acoustic reflectivity of the

borehole wall. If the beam strikes a hard borehole wail normallyvto the surface the

energy willbe returned to the transducer and a strong return will be recorded. If the

formation is softer, then less energy. will be reflected. Also, if the surface of the
borehole is rough, or effectively missing because of the presence of a fracture or

other structure, then energy will be dispersed and a poor return will be recorded.

I The travel-time is' a simple function of the diameter of the borehole and the'

velocity of sound in the borehole fluid (typically 1.5Km/sec). An A/D converter

monitors the output from the transducer once the blanking period has expired and

a comparator is used to detect the peak amplitude during the sampling window.

The coaxially-mounted transducer has a planar radiating surface, but the vibration
characteristics are such that the acoustic pulse is emitted as a 'pencil' beam. The

emnitted beam is deflected by a planar mirror so that it leaves the acoustic housing

at right angles to the sonde axis. The mirror is rotated to scan the borehole wall.

The ultrasound pulses are synchronized with rotation of the mirror so that up to

360 pulses are emitted in 'every revolution. Because of the time which must elapse

for the two-way transit of the borehole fluid there is an upper limit upon the

number.of radial samples that may be acquired from a borehole of a particular

radius. In larger boreholes, therefore, it may be necessary to reduce the number of:

radial samples. The sonde is able to operate at 90, 180 or 360 samples per

revolution.

9-4 T7 *Hi-RAT Field Procedure
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An image of the borehole wall is produced by moving the sonde along the borehole axis while it is
scanning radially. By the same logic as shown above, it can be seen that any horizontai point will, be
imaged by more than one sweep of the acoustic beam so long'as the axial movement of the sonde during
one complete sweep is no greater than the beam diameter. An upper limit is therefore imposed upon the
logging speed which will be a function of the rotational speed of the transducer, the radial sampling
interval and borehole diameter.

Objective

The objective of this procedure is to provide a pseudo "core" of the borehole, and map the orientation and
angles of cracks and voids in rock boreholes.

Instrumentation
This procedure is written specifically for the Robertson Geologging High-Resolution Acoustic Televiewer

(HiRAT). The required equipment includes:

1. The Robertson High-Resolution Acoustic Televiewer (HiRAT) sonde with centralizers

2. A 4-conductor wire-line winch with cable at least 30m (100ft) longer than the depth of the
borehole (RG Smart Winch or equivalent. GEOVision has adapted all our 4-conductor winches)

3. A sheave with debth encoder with minimum 500 pulse/revolution

4. A Robertson Geologging Micrologger II

5. Alaptop with Winlogger installed and the following minimum system requirements:

* Windows 98SE or above

° 64M System memory

* 800x600x24 SVGA Display with DirectX 8.0

* 500Mhz CPU

o USB 2.0 connection

6. Battery power supply with cables

Environmental Conditions
This tool is designed for fluid-filled boreholes between 67 and 150mm (3-6in) in rock. Since fine cracks
are usually not visible in the walls of soil borings, the televiewers add very little information from a soil
boring than a simple video. Now if the boring has soil AND rock, televiewer visuals in the soil may'still be
useful.

Hi-RAT Field Procedure

GE Jg.,OI./ Rev 1.0 2-10-06 Page 2

GEOVision Report 6533-01 vol 1 of 2 STP COL Boring Geophysical Logging rev a 2,,2Z'2007 Page 366 of 404



MACTEC Engineering and Consulting, Inc. Project 5050-06-0496

STP COL Geotechnical Data Report Attachment E February 26, 2007

Calibration

The acoustic televiewer uses the variability in reflectance and the travel time to make an image of the

borehole wall, mostly resulting from relative differences of naterials and the physical characteristics of the

wall. Since these are relative measurements, no field calibration of the sonde is required. However,. it is

important that the same location in the borehole be checked at the start and finish of the logging to make

sure that the response or functionality haven't changed during the measurement,

A test fixture may be used, to check function of the acoustic televiewer orior to-use. This test fixture should

comprise a plastic pipe, with a known internal diameter between 3 and 6 inches.This should be filled with

water and the sonde stood upright in the fixture. A target made of metal or metal foil is glued on the inside

of the container, or optionally on a seal and shaft so that it can be moved in and out on a line radial to the

center-line of the pipe. A representation of this is shown in the figure below.

The purpose of this test fixture is to check the ability of the sonde to differentiate between materials of

different acoustic reflectances, and different travel times, and to check the calibration of the caliper

function of the sensor using the measured diameter of the pipe.. Hdwever, if calibrated caliper

measurements are required, it is recommended that a mechanical 3-arm caliper too! be used for this

purpose because it can be calibrated in the field prior to use. The HiRAT will give very accurate results

but this procedure does not cover calibration.

F]

&--WATER LEVEL.

TAROET~~c1G-e UAJ5XER METAL ORrARGET WHICH CAN i : LS ¢PP
SLIDE IN& OVIT . .

LOCTOR TO CENTRAUSE
SONDE IN FiX'URE

TELEVIEWER TEST JIG

Hi-RAT Field Procedure
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Hi-RAT Field Procedure

Because the logging software is a standalone module, there are a number of settings which must be

initialized independently of the WinLogger software. These include the depth measurement subsystem

and sonde operating modes. Click on 'System' on the menu bar to show the following dialog boxes:

1.0 Log Mode

The sonde can operate in three distinct modes:

4 Vertical mode is used for boreholes which are drilled from the surface and are deviated at less

than 70 degrees from the vertical. Most exploration boreholes will fall into this class. In this mode

the image is orientated according to compass directions (magnetic co-ordinates).

Horizontal mode is used for boreholes which are sub-horizontal so their inclination will probably

exceed 70 degrees from the vertical. Boreholes in this class would normally be drilled as part of

ground investigations for tunneling.and mining, drilling ahead of a drive to determine the nature

and extent of fracturing, In this mode the image is orientated according to gravitational

coordinates (upfdown) since there is no unique point of the image circle which can be orientated

to North with any precision.

Test mode is used to exercise all sonde functions without creating a log. The image will scroll on

the screen in the normal fashion, and orientation readouts will be refreshed continuously.

2.0 Scan Parameters

The scan parameters control the radial sampling of the borehole. The values will be retained between:

logging sessions, so the sonde will be initialized correctly at power-on. There are three parameters in the

dialog:

t~~~~~ ~~ GE/•• r .. H-RAT Field ProcedureIGEý V 7;V7 R~ev .02-101-0.6:Page 4.
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The radial sampling rate can be set to one of 90, 120, 180, 360 samples per revolution, There is a

relationship between the logging speed and the radial sampiing rate, since the time taken to send

the dataset to the surface.depends upon its length. The size of the log file is also determined by

the radial sampling rate. The probe will always try to use the maximum head speed entered. If

limited by a low Baud rate or a large 'window' setting then the probe will reduce its head speed

automatically to compensate - see sonde operation section.

3.0 Depth Wheel Configuration

The depth measurement system is dependent upon the combination of depth measurement wheel with its

calibrated groove, and the shaft encoder which translates rotation into pulses which are counted by the

logging system controller. Two parameters are therefore -required: depth wheel circumference and

encoder pulserate. The encoder parameters are covered in a subsequent topic.

Select Metric or Imperial depth measurement units from the. left-hand pane.

Type'the circumference .of the depth measurement wheel into the 'wheel size' box. The standard

sizes of GEOVision wheels are 1000mm. If you are measuring in Imperial units (or changing back

to metric units), the standard-wheei size can be converted automatically by clicking the left mouse

button and choosing the appropriate conversion. The size is always specified in units of 1/1000 of

the depth unit i.e. millimetres (mm) or millifeet (mft).

I ,' °." Hi-RAT Field ProcedureRevv-.O 2110
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!.

4.0 Encoder-Configuration

The depth measurement system is dependent upon the combination of depth measurement wheel with its

calibrated groove, and the shaft encoder which translates rotation into pulses which are 6ounted by the

logging system controller. The depth wheel circumference is covered in a previous topic. In order to

accommodate a variety of encoders, their operational, characteristics can be configured-in the software.

Select supply voltage from the radio buttons in.the left-hand pane. The options are 5 Volt and 12

Volt. GEOVision encoders are always specified for 5 Volt operation.

- Type the number of pulses emitted per revolution.,into the central box. The standard values for all

GEOVision winches are 500 pulses/rev.

The logical direction of movement can be reversed if required to accommodate the directional

characteristics (phase lead or lag) of the different encoder types.

5.0 Winch and Cable Configuration

Support for remote Control of the RG Smart Winch is provided, and can be enabled by checking the

Enable control in the left-hand Smart Winch pane. If the Smart Winch control is enabled, it is also

necessary to Ielect the measure units in force - select Metric or imperial from the radio buttons on offer.

GE :0~?
Hi-RAT Field Procedure
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The Baud settings can be chosen to match the quality of the communication channel. The channel will be

effected by cable type and length. •ypically a Baudrate of 312.5K is used. The remaining controls in the

dialog relate to the communications parameters. The operation is entirely compatible :with the WinLogger

software operation and the values would be expected tobe the same as those in force f6r logging six-

channel type sondes with that software. (Certain probe types may be fitted with a digital interface that

does not require set-up and, in this case the parameter edit boxes will not appear.)

* Cable Option is used to select the logging cable type which is available on the winch. The

options are Not Connected, Std. 4 Core, Differential and Monocable. The only cable types used in

GEOVision systems is Std, 4 Core. Select the appropriate type-from the drop-down menu. box.

Note this value can only be changed when the probe power is turned off.

o Gain is related to cable length and uphole signal attenuation. Gain values range from 0-3 and

control the amplification applied to theincoming signal. Use the Scope dialog to visualize the

incoming signals. Gain should be set so that the signal reaches between 70%.and 100% of the

height of the display, generally obtained with a setting of 0 for GEOVision winches. If the peak.

height exceeds this level, clipping will result in artifacts which will be detected erroneously. Click

Apply to set the parameters before pýoceeding to~the Scope dialog.

* Threshold is the level at which the incoming signals are detected. Gain and Threshold are

related, and can be visualized using the Scope dialog. Set the gain so that the signal reaches

between 70% and 100% of the height of the display. Then adjust the threshold so that it is

between 50% and 70%. of the height of the pulses displayed and clear of any region of 'overshoot'

of the positive and negative pulses., This will ensure that peaks are detected and noise is ignored.

Generally a setting of 25 is used for GEOVision winches. When the scope dialog is displayed, the

position of the mouse is reported as a threshold value to make it simpler to infer the correct

setting. The scope option is greyed out when the probe power is turned off.

Drive sets the strength of the downhole signal. It is not possible to visualize the downhole signal,

but the effect of insufficient drive is to disable dowrihole communication, which will result in the

commands being ignored by the sonde. Values. range from 0 -127, and for GEOVision winches

will be around 10. Increase the drive for longer cables.

o Pulse Width This is the width of the transmitted communication pulses in 100nS steps. The

default is 25 equivalent to 2.5uS. The range is from 8 to 64. The pulse width can be reduced to

prevent signal overshoot on short cables. The default value is used in most cases. Note any

changes only come into effect during a log. (Note setting too large a pulse width when using the

highest Baud rates will automatically be prevented within the probe and the pulse width reduced.)

IMPORTANT Please note the effects of changing 'Baud' will not appear until the first new log is made,

The setting for 'threshold' may be effected by an increase in the 'Baud' rate please recheck 'threshold' if

'Baud' is altered using.the 'Scope' function after making a short test log..

The parameters which are entered will be applied automatica ly ifyou close the dialog with OK; The

above parameters once set correctly will be remember6d by the system and should never need to be

altered.

6.0 Probe Configuration .

The probe is normally energized at 90 Volts from the surface. However, it. may be necessary to

compensate for voltage drop on longer cables due to the. higher powerdraw of this sonde. The voltage at

•-,,. • " " Hi-RAT Field Procedure l
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the surface may be increased in order to deliver 90 Volts at the sonde. Simply type the value into the text
box provided. The voltage should be set at, 90V for all GEOVision winches. Values outside the indicated
range will be rejected.

7.0 Positional Configuration

The probe includes a 3-axis orientation package, and is capable of producing a borehole image aligned to
geographic North. This is achieved by determining and applying two image rotation parameters:

* Magnetic Declination is used to correct for the difference between Magnetic North and True
North. The value varies from place to place, so the local value must be inserted here if you wish
to perform this correction during data collection. This correction may also be made during
processing. If the value is zero, the log will be referred to Magnetic North
Align to North is a check-box used to select image rotation to-start at Magnetic North. If in
addition a value is set for Magnetic Declination (see above) the image will be rotated to start at
True North. If the box is not checked, the image will not be oriented to geographic co-ordinates,
but will use the local co-ordinate frame of the sonde (X, Y, Z axis of the orientation module). This
mode may be used to inspect the inside of magnetic casing, where an orientated image would be
subjected to random effects caused by the metalwork.

o Set-up mode is selected by checking the Setup box, and'is used to determine the required image
rotation offset to correct for the angle between the axis of the orientation package and the index
mark ,of the rotating transducer section. In set-up mode the normal sonde azimuth display is
modified, and will instead show the 'relative bearing' which is measured between the high side of
the borehole and the orientation sensor index. Check Setup, then OK to close the dialog. The
icon adjacent to the sonde azimuth readout at the top of the screen is modified wth the legend
CAL when the system is in set-up mode. The sonde must now be placed in a stand or jig so that it

GE
Hi-RAT Field Procedure
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is inclined at about 20 degrees to the vertical, and adjacent to a target fixed to the jig so that it is

diectly above thetransducer in the vertical plane. Lower the sonde with its attachment into a

large bucket of water so that the transducer and target are fully immersed. Start the radial

amplitude display, when it will be possible to see the strong signal returning from the target.

Rotate the sonde so that the image of the target moves to the top of the display. When the two

are coincident, the 'relative bearing' reads out.the image rotation offset. This value is fixed for the

sonde unless it is disassembled and rebuilt, at which point the procedure MUST be repeated.

Please see the additionai topic on the Radial Amplitude Display for further details.

• The Serial Number list box is Used to select the sonde which is in use. When the appropriate

sonde is selected, the image rotation offset determined by the above procedure is selected. To

edit the image offset click the 'Edit and enter the new offset. Several serial numbers and

associated offsets can be stored and selected as required.

8.0 Graphical

The palette can be changed between a colored and grey scale setting. The changes affect 'he log screen

palette display and are also applied when replaying a log. Selecting Full range in the 'AGC Palette' will

cause the software to spread the palette over the full 16bit signal. 'Mid range' will spread the palette over

the first quarter of the 16bit range and 'Low range' will spread the palette over the first eighth of the 16 bit

range, In most cases the 'Low range' selection is used. Note these settings do not affect the stored log

data in any way. The 'Filter Width' is applied to the Natural Gamma trace data and is a simply running

average filter. The range of the filter width is from 1 to 50 ( x 10 millidepth units ie. mm or mft).

9.0 Sonde Operation

When the operations specified above have been reviewed and the correct settings have been selected,

the system is ready for use. The main screen area is divided into 3 horizontal elements. At the top is the

depth and orientation readout, together with the scale headings for the scrolling display of unwrapped

borehole image.

On the left side of the depth track is the travel time display, with text boxes for sonde inclination, azimuth

and head temperature.

GE "0str
Hi-RAT Field Procedure
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On the right side is the display of amplitude and indication of current operating mode. Located in the

center above the depth track are the text boxes for depth and cable speed (computed at the surface). The

ranges for the 'Natural Gahimma' channel overlay (optional) are shown above the Amplitude,

The central area is utilized for the scroiling display of unwrapped borehole data. The display is orientated

with the left edge corresponding to North point of the aligned image data (if orientation is selected)

according to the outputs of the sonde's orientation package,

The lower area has controls for the winch (applicable to RG Smart Winch only), depth initialization and

sonde control.

The winch control area is only displayed When RG SmartWinch operation is enabled - see section 5.- and

has four controls. Set Target Speed by typing the required speed into the window and pressing Enter.

Cable movement is initiated by clicking on either the UP or DOWN arrow control.

Cable movement is halted by clicking on the square STOP control.

Depth is initialized by typing the required value into the entry box and pressing Enter. The entry box is not

available at :imes when the system is in logging mode and the depth should not be changed by user.

entry.

Sonde power is appl~ied by clicking on the green-colored 1 button. Power is turned off by clicking on the

red-colored 0 button. There is no indicator for the state of the power supply on the desktop, so the

external indicators should be observed for this purpose.

To make a log ensure that the Test Mode is disabled - see section 1, Log Mode setting. Clck FilelNew

Log and select a filename. Old logs may be overwritten if. necessary -TAKE CARE, The header editor will

be started, automatically. A previous set of header data may be loaded by clicking LOAD and choosing a

template.

To start logging, click on the, red Record (circle) controi. The log data will start to scroll down the screen

after a brief pause for synchronization. The messages "DSP2: Detecting data stream' and "Updating

probe settings" will be observed at the bottom of the screen during this process. Note that the screen

scrolling direction is not affected by the actual direction of movement of the sonde. To cease logging, click

on the black STOP. control (square). The data should be immediately backed up to a USE drive, CD, or.:.

other data storage prior to beginning another log..

If the data display from a probe which is properly connected appears to occupy only half of the track area,

_____Hi-RAT LField Procedure
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with the remainder filled with random colors such as green which are not part of the regular palette, then it

is most likely.that the downhole data communication is not functioning properly. This symptom is due to

the fact that the probe settings cannot be communicated properly, and it is operating in its'default power-

up mode. If this is the case, the Drive setting ofthe' SystemlWinch dialog should be increased or

decreased accordingly. See'section 5 for full details.

To adjust the sonde gain it is necessary to use the Radial

Ampiitude plot, which is enabled by clicking on the circle with

cross-hairs symbol:'When the dialog is active a new window will

open on too of the unwrapped data display. In .this display, the

data is presented as a ipolar' plot. Press the 'View Amplitude'

button to display the amplitude plot. This plot shows amplitude

increasing towards the outside of the circle and the compass

direction following the sweep of the transducer. The line indicating

the data is drawn in.the regular palette, so that high amplitudes

are drawn in white and low amplitudes in black/brown. The picture

here shows the image of the inside of a cylinder.

ifthe data is concentrated in a small cir cle at the center, the'gain
is too low and should be increased.: If the data is obviously clipped

at the outside of the circle, then the gain should-be reduced. Type

the new gain value into the entry box and press Enter. The ideal

would be to set a gain value which aliows the peak values to be displayed withoutzclipping, with the

majority of the data around the half-way level. It may also be necessary to adjust the blanking to ensure

that internal reflections from the acoustic housing are not detected at the n ew gain value. This will be

apparent in the unwrapped data display as pronounced patterning unrelated tothe true target. The AGC

option causes the probe to set gain automatically thus preventing signal saturation in most cases. (The

gain is varied in 6dB steps

Blanking Period and window length can be set independently. Blanking is set to avoid reflections from the

housing of the acoustic transducer 'or random reflections from a rugose borehole. and Window length is

set to accommodate the range of borehole radius that might be expected.'An error will be indicated if the

sum of the blanking period and window length would be greater than 409 microseconds, which is the

maximum range of the timer. The defaultyalue for the blanking period is 145 microseconds,.which is the

minimum required for the two-way transit from the transceiver to the outer. surface of the acoustic

housing. It is not advisable to reduce this value beyond the default setting, although it may be increased

for larger borbholes at the rate of 1.5mm of one-way travel per microsecond.

Window Length (sample time) definesthe period during which the.arrival gate remains open to detect the

returned acoustic pulse. The acoustic pulse will travel in water at a speed of approximately 1,5mm per

microsecond. The default window length is 150 microseconds, which is equivalent to 225 mm of (two-

way) travel in the borehole fluid, or approximately 110mm of borehole diameter' If this is added to the.

default blanking period, which is equivalent to the outside diameter of the :acoustic housing, it can be seen

that the default set-up will be correct for boreholes up to 150mm. An error will be indicated if the sumn of

the blanking.period and window length would .be greater than 4"09 microseconds. wihich is the maximum

range of the timer. Choose your window setting to best match the borehole diameter."

Vj ~Hi-RAT Field Proceduire
. 'Rev' 1.0 2-10-06 Page 11
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Pressing the 'View Travel time' button changes the display to that shown below:

The unhatched ring between the two cross hatched zones

represents the sample window. The width of this ring will vary with

window length value. The profile of a cylinder is represented here

appearing as a circle in the sample window.

I Piessing this button displays the following dialog box:

his box allows you to enable the Natural

Gamma option by checking the 'Enable
20 ~ Overlay' check boxý The Overlay appears

as a trace uppn the Amplitude plot. The
trace range and c6'lorcain also be set by

this dialog. The level of filtering can also be altered (see section 8) (note that any displayed trace data is

automatically aligned with the acoustic scan data but only when logging up The Natural Gamma sensor

occupies a higher position in the probe so sufficient data has to be prebuffered so that the acoustic data

can depth aligned with gamma. The prebuffering results in a delay at the start of a log before correct

gamma data appears this is normal.)

Data Analysis and Interpretation,

RG-DIP. the manufacturer's image interpretation package, offers manual and automatic feature

recognition options. Feature orientations (dip/strike and azimuth) are automatically calculated. Display

options include stereographic projections of zone axes, orientation frequency plots and 'synthetic cores'

for comparison with real core data. The last option is invaluable for orientating core samples; particularly

in the case of incomplete recovery.

i G ~l(• • r.Z•,i•Hi-RAT Field Procedure :

G E "Rev 1.0 2-10706 Page 12
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Reporting

The final report will include the objective and scope: of the survey, location of the boreholes, discussion of

instrumentation and procedures in the field and lab. For each borehole there will be a plot showing the

dip/strike and azimuth of features. The next page shows an example.

Assumptions, and limitations of the results will be discussed. Supporting references will be listed as

necessary

Required Field Records

Field log for each borehole showing

a) Location and description of the borehole

b) Date of test

c) Field personnel

d) Instrumentation

e) Any deviations from test plan and action taken as a result

This procedure has been reviewed and approved by the undersigned:

Professional Geophysicist

QA Review

Gk , Date Feb 13. 2006

GE cýýVz7;91
Hi-RAT Field Procedure

Rev 1.0 2-10-06 Page 13
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Designation: D 5753 - 05

Standard Guide for
Planning and Conducting Borehole Geophysical Logging'

This Iaodard is s-lued Under dhe hxecd deig-naotio D 5753: ihe xntuner inmediately tbflowisx the dehignation i dicftai the year or

mriginal adoptiot or. in the cole of revision. the year of last revision A tmtuer in pwvn',heses indicated thIe year of !as- reappto, A

uperfcip• epixi tnt jE idi•ates an editorincu anoe sioce the last revIsion or reaperof.l,

1. Scope

1.1 This guide covers the documentation and general pro-

cedures necessary to plan and conduct a geophysical .log

program as commonly applied to geologic, engineering,

ground-water, and environmental thereafter referred to as

geotechnical) investiaations. It is not intended to describe the

specific or standard procedures for running each ty'pe of

geophysical log and is limited to measurements in a single
borehole. It is anticipated that standard guides will be devel-

oped for specific methods subsequent to this guide.
L.2 Surfane or shallow-depth nuclear gages for measuring

water content or soil density (that is. those typically thought of

as construction quality assurance devices). measurements
while drilling (MWD). cone penetrometer tests, and lugging

for petroleum or minerals are excluded.
1.3 Borehole geophysical teclhniques yield direct and indi-

rect measurements with.depth of the (1t physical and chemical

properties of the rock matrix and fluid around the borehole. (2)

fluid contained in the borehole, and (3) construction of the

borehole.
1.4 To obtain detailed information on operating methods,

publications (for example, 2, 5. 7. 18, 24, 29, 34, 35, and 36)2

should be consulted. A limited amount of tutorial information

is provided, but other publications listed herein, including a

glossary of terms and general texts on the subject, should be

consulted for more complete background information:
1.5 This guide provides an oIerview of .the following: (1)

the uses.of single borehole geophysical imethods. (2) general

logging procedures. l3) documentation, (41 caltibtation, and (5)'
factors that can aftect the quality of bor&hole geophysical logs

and their subsequent nti•rretation. Lo- interpretation is very

important, but specific methods are too diverse to be described

in this guide.

Thin xu'de is under the ovr-.d' 'toa o rASTM Cortttttee Dig Sitit atndet Ritk

and is the dirort reSlottxbitit- of'S k'xtninttee DIKOti on Surtfae and Stiusurli'c

Characteritics.
Current edidon apfroved "ne I f Po5..Put5ished J 't:e 2f05. Or''iely

approved it 1995. Last prevtous edition approved in 1 95 ai D 5753-95.

'rhie boh dfitze tnttttt :'s it, parehcnfiis-- 'letr to ltie ifst of eretonnces at the enld.of

this standard.

1.6 -Logging procedures must be adapted to meet the needs

of a wide range of applications and stated in general terms so

that flexibility or innovation are not suppressed.
1.7 This standci'd does nor purport to address til of the

sqo'key and litcbifit, concerns, if any, (foIr exatmple, lost or
lodged ptsebes and radioactive Isoturces'.) assochited with its

use. It is the responsibility of the user of this svaimdatd to

establish acpropriate safery and hiealth practices and doter-

mine the aoppi"ablith, of reguflator limitations prior to use.
1.8 This.' guide offers an organized collection of infrtunoaion

or a series of options and does not reconmtfend a specific

course of action. This docttment cannot '-replace education or

expetienice and should be used in conjmtction wilti professional
fudgrmenr. Noi ill aspecrs of this guide 0aty be tpplicable in all

cirtetrsitnces. This ASTM sondatrd is •bot intended to rtepre

sent or replace the standr'd of care by which the adequacy of

.0 given Inotfessionol ser'Vice busr be judged, nor should this

docu'ment be applied without considermint of a poject's many

tniqzte caspects. .The Tit'od "Standtrd" in the ride qf this

docu ment itewtrs onf' thar the. docitinent has been appi-oved

through the ASTVI consensus process.

2. Referenced Documents

2.1 ASTM Siantlards:
D653 Terminology Relating to Soil; Rock. and Contained

Fluids
D 5(,i Practice, for the Decontamination of Field Equip-

ment Uset at Non-Radioactive Waste Sites
D 5698 Practice:for the Decontamination of Field Equip-

mfett Usd at Low Level Radioactive Waste Sites

3. Terminology

3.1 Definitions-Definitions shall be in accordance wit h

Terminology D 6053.

The oswof radoactivt t utetais. reqpired 'or s;I11 log iu '-t's

reguiutetf y fedcrrn state, anti hloal agencis. Specific requirements attd req.tlICtonS

lutltt be taddre'sed oro, to their use,
I For referenced ASTM stanards, visit the ASTM websiac, www.Stmorg, 'r.

r't11tit0t ASTM ",t'.erttr Serx,"-e a' se-vice@C' 'I ug, I-or Anntuai'&m,oi ef.4,5TM

Seoafa,'l~d•!rd., v\fot~ u•fo'ti'It , efr, to theg standurd's Docurent Summary poge ,,n

theASTt websxte .

Copyright 0 ASTM tIntrieflin..'. 10- So-,w f-ohr Den. PO Sax C700, West Cnxttxihcnnkern PA v92-n.295, a

Copyright by ASTMIN talt t rights reserved ":
Reproduction authoized per Licetnse Agreemcnt with ANS;' Fri Aug 18 19 s 2 Eur 2.006

GEOVision Repert 6533-01. voll of 2 STP COL Boring Geophysical Logging rev a 2/22J2007 -.:... Page 379 of 404



MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

.D 5753 - 05

3.2 DLfinitions. of Terms 5 eific to This Sroond:n Descrip-
lions of Terms Specific to This Stadard-Terms ,,shall be in
accordance with Ret (1).

4. Summary of Guide

4.1 This guide applies to borehole geophysical techniqtues
that are commonly used in ggeoteehnical investigations. This
guide brielhy describes the signilicance and use, apparatus,
calibration and standardization. procedures and reports for
planning and-conducting borehole geophVsica logging. These
techniques are described briefly in Table I and their applica_-
tions in Table 1:-1

4.2 Many other logging techniques and applications are
described in the textbooks in the reference list. There are a
number of logging techniques with potential geotechnical
applications that are either still in the dcvelopmental stage or
have limited commercial availability. So ne of these t echniques
and a reference on each are as follows: buried electrode direct

current resistivity (37) deeply penetrating electromagnetic
techniques (38). gravsimeter (39) maanetic susceptibility (40);
magnetometer. nuclear activation (41). dielectric constant (42).
radar (40). deeply penetrating seismic (39), electrical polariz-
ability (45), sequential fluid conductivity (46), and diameter
(48). Many of.the guidelines described in this guide also apply
to the use of these newer techniques that are still in the research
phase. Accepted prictices should be fbllowed at the present
time for these techniques.

5. Significance and Use

5.1 An appropriatelyt developed; documented, and executed
guide is essential for the proper collection and application of

borehole geophysical logs.
5.1.1 The beietits of its use include improving the follow-

tng:

5..1; 1 Selection of logging methods and equipment.
5 1; 1.2 Log quality and reliability, and
5.1.1.3 Usefulnes, of the log data for subsequent display

and interpretation.
5.2 This guide applies t( commonlyo used logging methods

(set Table I and Table 2) for georechnical investigations;
5:.3> It is essential that personnel (see7'33) consult up-to-.

dale textbooks and reports on each of the logging techniques.
applications anId interpretation methods,. A partial list of
selected publications is gixen at the end of this guide.

5.1.4 This guide is not incant to describe the specific or.

standard procedures loi- running each type of geophysical .log
arid i, limited to, measurements in a single borehole.

6. Apparatus

6.1 Geophys 'cal Logginrg System, including probes, cable,
draw works, depth measurement system. interfaces and surface

controls. and digitail and analog recording equipment.
6.1.1 Logging probes. also called sondes or tools. enclose

the sensors. soucets, electronics for transmitting and receiving
signals. and power supplies.

*,The refericrs' .inficated i n thes. tab es shoyuld b. consulied fo d'N.daic e

inahr lonl Ol eacti i tt'i-,.i~, he .ecniues .ind ppli arit ls. "

6.1.2 Logging cable routinely carries signals to and from the
logging probe and supports the weight of the probe.

6. 1.3 The draw works move the logging cable and probe up
and down the boreholeand provide the connection with the

interfaces and surface controls.
6.1.4 The depth measurement system provides probe depth

information for the interfaces and surface controls and record-
ing systems.

6.1.5 The surface interfaces and controls provide sonie or all
of the following: electrical connection. signal conditioning.
power, and data transmission between the recording system
and probe.

6.1.6 The recording system includes the digital recorder and
an analog display or hard copy device.

7. Calibration and Standardization of Geophysical Log

7.1 General:
7.1.1 National Institute of Standards and Technology

(NIST) calibration and operating procedures do not exist:for
the borehole geophysical logging industry. Howevei, calibra-
tion or standardization physical models are available (see

Appendix Xl).
.7.1.2 Geophysical logs can be used in a qualitative (for

example, comparative) or quantitative manner, depending on
the project objectives. (For example, a gamma-gamma log can

he used to indicate that one rock is more or less dense than

another, riil' can be expressed in density units.)
7.1.3 The calibration and standardization scope and fre-

quency shall be suflicient for project objectives.

7.1.3.1 .Calibration or standardization shouid be performed
each timea logging probe is modified or repaired or at periodic

intervals.
7.2 Calibrationt:
7.2.1 Calibration is the process of- establishing values for

log response. It can be accomplished with a representative
physical model or laboratory .analysis 'of representative
samples. Calibration data values related to the physical prop-

erties (for example, porosity) may he recorded in units (for
example. pulses/s or m/Lft) that can bI converted to appbarent
porosity units.

7.2.1.1 At least three, and preferably more. values are
needed to establish a calibration curve. and ihe interface or
contact between different values in the miodel should be

recorded. Because of the varimability in subsuiface conditions.
many more val tes are needed it sample analyses are used for

calibration.
7.2.1.2 The statistical scatter in regression of core analysis

against geophysical log values may be caused by "he difference

between the sample size and geophysical voluame o1investia-
tion and rmam' not represent mcasuIement error I

7.2.2 Physical ?Vlodel s A representative model simulatels
the chemical and physical composition of the roKk and fluids toý
be measured,.

7.22.1 Physical miodels includecalibration pits. coils., resis-

tors, rings, temperature baths, etc.
T72.2.2 The calibration of nuclear probes should be per-

formed in a phvsocal model that is nearly infinime with tespect
to probe response.

Copvright byASTM itall rihl.ts reserved); " ' " " ': '
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TABLE 1 Common Geophysical Logs
- " "Typical Measuring

Type of Log Varieties and Properties Required Hole h tUnis aeand Brief Probe

(References) Related Techniques - Measuredt Condftons cafibrahon or Description
St•ndardizarion

Spontaneous differential electric potential uncased hole filled saiinity difference mV: calibrated: records naturea

potentiai (7, 8, 12) caused by saiinity with conduecive fuld needed between power supply voltages between

differences in borehole fluid and electrode in weli and

borehote and interstitial fluids; another at surface

interstitial flids,
estrearring potentiels

Singte-point conventional, resistance of rock.

resistance (7) differential saturating fluid, and
borehole fulid

uncased hole filled
with conductive fluid

needs, correction for
a ebr than Nacl
fluids
not quan.ttstse;
lole diamet er
effects are
significaent

reverses or orovides
norrect values end
thikness ie thin
beds

not suitable for higN
resistivities

Multi-electrode various normal
resistivity (7, 8, 13) focused, guard,

lateral arrays

Induction (10, 11) various coit
spacings

Gamma (5, 7. 22) gamma spectral (44)

Gamma-gamma (23, comperlsated (dual
24) detector)

Neutron (7, 14, 25) epithermal, thielmel,
compensated
sidewall, activation
Oulaed

resistivity and encased hole filled

saturating fluids with conductive fluid

conductivity or

resistivity of rock
and saturating fluids

gawma radiation
from naturel or
artificiai
radioisotopes
elect ron denrety

hydrogen content

uncased hole or
rtonconduoave
casing; air or fluid
filled

!; V-f.f meter constant current
applied across lead
electrode in wei: and
another at surface
of well

f!-M; resistors current and Sotential
across electrodes electrodes in crobe

and remote current
and potentfal
electrodes

mS or ft-rm; transmitting coil(s)
seindard dry air induce eddy
zero check or currents in
conductive ring formation: receiving

coil(s) measures
induced vohage
from secondary
*magnetic 4elid

oulses per second scintillation crystal
or API units; gamma and photomufltilier
source. tube weasure

gamma radation
gs/cm

5
: Al. Mg. or scintillation crystal(s)

Lucite blocks shielded from
radioactive source
measure Compton
scattered gamma

pulsesis or Apt crystal(s) or gas-
unitsa calibration pit filled tube(s)

.,or piastic sleeve shielded from
radioactive neutron
source

velocity unite, for I or more
example, ft/s or mis transmirters and 2
or vs/ft; steel ipe or more receivers

Acoustic velocity (5,
26, 27)

Acoustic televiewer
(28r 7)

compensated. compressional wave
waveform, cement velocity or transit

bond time. or
comppreueonal wave
amplitude

acoustic caliper acoustic refaectivity
of borehte wall

any ho

oaPimu
unrrase
be call
casinrg

optimu
uncase
be cali
casing

fluid hil
except

fluid fit
in. diai
proble
deviate
air or
clean .
any cc

fluid fil

fluid fit

eluid fil

le conditions may be problem
with very arge hole,
or seruaral st ngs of
casing and cement

m results in severe hole-
rd holae; can diameter effects;

breted for difficulty measunrig
formation ensary
ihrough cacing or
oIls stem

m results in nofe diameter and
ed hole; can chemical afects
bratad !or

led. iencased, does not detect

cement bond secondary porosity;
cement bend and
wave form require
expert analysis

fed, 3 to 16- heavy mud ormud
matere -ake attenuate
ms in sigral; very slow
id holes logging a sed
clean water, may need special
borehole wall ass
onditions deviated holes limit

sore types;:'
significan resolution
differenae between
tools

led large variation in
accuracy a-int
resoluion of :oafs

led accuracy veriest
requiras

.temperataro

correction.
led .impellers require

h-gnra velocities.
Needs to becentralized' "

Borehole video axial or side view
(radial)

Caliper (29, 7) oriented. 4-arm
hiqh-resolutron. x-y
or mex-ynin bow

temperatuire (30, differential
31,32)

Fluid conductivity (7) fluid rvsltiviry

Flow (12. 33, 7) impellers, heat puise

visual image on
rape
borenole or casing
d~ameter

temperature of iluid
near sensor

most measure
resisivity of fluid in
hole .:.

venical velocity of
fluid column

orientated image-
agn etortoeter must

be checked

NAA

distance units, for
example, in.; jig with

holes or riegs

' or IF; ice bath or
constartf
temperatura bath

uSicm or f-m;

conductivity cell

velocity units fior
example, frmni- lab
flow colutra or log
in casing.,

degrees and depth

units: orientation
and inclination must
be checked

rotating transducer
svnds and receives
high-frequency
pulses
video camera end
light source
1 0to - retractauble
arms comact-
borenhle wail

thermistoreor solid-
state sensor

rng electrodes in a
tube

rotating irapellere,
thermistors detect
heoted water. o'er
sensors measure
lagged fluid.
various techniques
to measure.
inclination and
bearing of borehole

Deviation (4, 7, 47) magnetic, horizontaf and,
gyroscopic, or vertical
mechanical displacement of

oorehofe

any conditions (seee magnetic methods
lim'itatione) orientation not va!id

in steel casing

NA N not applicable.

Copyright by ASTM int'l (all rdiJlts reserved);
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TABLE 2 Log Selection Chart for Geotechnica! Applications Using Common Geophysical LogsA

AC.=t R LoP htct0 0 0 M0

A .01t. M eooy T-00.0pw.000

oV-50ttt

Al. NW.M. ftM 0 00 l..oe FoAd rkl W- 0' .0
Tw OL Lo.aL. H00*0 P.e- ;Ce00o' '1000 -tftS.O weA4 Q-6 Game0 00*000 O1Oftf O0A* C0". D10Att

,__ý Z.5 .+- .w " L

Reeko0 0*10< re0ocO

L(tcwmd coreato

sedloqudr a 0 ? 4 0 '

arr--latim

depoeiill--oi

shet ordaya

doonemi

Peo torty .. . . .
e00tin resm

Poroity ~immurn *A
and type)

(KIM

Flask SmotChn

Fracturedeltiooio 0 a a .

(numbor o1
tfrotor). RQO

Fresh" conw~atcon .

Thin baded M0co . ' a.

RLW Paraomsetrs
.Boroeoh o .0 0

Moisture I a ...

Wetoroo kwal anda a 0 a A A

water0 table.

Borehole Paral**otes
cattogeooluation .0 a a .

Deviation Of .
V

Lcaiinfoti9 ** 
4

Loste o ebi

Wei co*platio*, ..a a.

000*00000 forrm
boed eo01
bwooh.0~

A RqUftod htol corofoooroe: a Catsed ffifd-Mard hole. 10 dear Ibkd or dry Gased hols, o= ooroed or oWe o-lo oe0 doe 011W or oW hon le. t -*0 stes Cng rely. a acýv

nucleow log to be rurin stabole holeo.* open or homoneod0*00 case'd holes. dry or. fl0d tMed. V no Moeoobo a Pon 'boOftd hole only, 8M0 Pooosb oerkeibonu

.2.3 Some probes hase internal dVieSroc such as. ritr!;
but this does not sukustitut. for checking the'probe response in

an environment that simulates borehole conditions, and the use

of such devices is considered standardization.
7.2.2.4 Calibration Facilite iCommonly us.d calibration

pits or models For use by anyone at the present time are listed

iinApp•od,• XA (l4 0 S)' The user should inquire concerning
the present validity ot any facility-

7.2.3 Sample Analyses:
7.2.3.1 Representative saniples from borcholes in the

project area that have been collected carefult. and analvzed
qtuantitatively also mia be used to calibrate log response.

4,
Copyright by ASTM lnt'l (all rights reserved); ....
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7.2.3.2 To reduce depth errors, the sample recovery of rock U

cores in calibration holes needs to approach 100 % for the s
intervals used forcalibration. Log response should be used to
select sample depths to span the.range of desired log calibra-

tion values and to be within thick units to miuniiize the effects

of potential depth errors. Samples need to be analyzed imme-
dirItely or steps taken to preserve them for later analysis.

7.2.3.3 Samples to be used for log calibration should be
analyzed only from depth intervals at which the log responseis

relatively uniform for a depth interval considerably greater
than the vertical dimension of the volume of investigation of
the logging probe. Samples near lithologic contacts or fluid
interfaces should not be used because of possible boundary
effects or depth errors.

7.3 Starn&rdization:
7.3.1 Standardization is the process of checking the log

response to reveal evidence of repeatability and consistency.

7.3.2 Standardization is needed to establish comparability
between logs made with different equipment or at different
times and 'to ensure the accuracy of measrrements.

7.3.2.1 Standardization cheeks should include at least two
different measurement values approximating the range of
interest (For example. aluminum. and magnesium or plastic
blocks are used commonly to check the response of "amma-
gamma density logging s•vsrens in the field.).

7.3.3 Standardization uses some type of a standard that may
be used in the ield or laboratory and'repeat logs.

7.3.3.1 Log response needs to be checked using field stan-
dards often enough to satisfy ihe project objectives. Standard-
ization of the log response provides the basis for correcting for
changes tfor example. changes in output with time due to
system drift or changes of equipment).

7.3.3.2 Selected loo intervals should be repeated (that is,
re-logged). Repeat logs provide information on the stability of
logging equipment.

.3.3.3 A representative borehole may be used to check.log
response periodically. This borehole environment and the rocks
and fluids-penetrated may chan ae with time.

8. Procedure

8.1 Planning the Logging.Prograc:

8.1. 1 A work plan should be dcieloeopd prior to implem nt-
ing the logging program.

8.1.2 The key steps in developing a logging work plan
should include the following:

8.1.2.1 Log Selecion--See Tabl I and Table 2.

8.1.2.2. Pernsonnel Se/ection-S•e 8.3.2
8.1.2.3 Quality Control and Documientation-See S.4.

8.1.2.4 Calibration and Standardiatrion Pmcedaies-See
Section 7.

8.1.2.5 Equiourent L;abilitySee I

8.1.2,6 Equipment Deconramination-In environmental in-
vestigations, equipment decontamination may be required

before aflter, "Ind between individual wells. Equipment decont,
tarmination may involve a number of sitandardized procedures.
depending on the nature of the.proiect (see Practices L) 5088
and D 560l). A decontamination program should be agreed

ipon by all parties before logging commences, and procedures
pecified by the work plan should be followed.!

8.1.2.7 Log Jnterpretaton-See .8,5.
8.2 Field Assessment of Borehole 'Conditiols:.
8.2.1 Borehole conditions can have a profound influence on

he quality of log data and'subsequent interpretation. Important
parameters to consider include the following:

8.2.1.1 Drilling method. casing, drill hole history, and well
completion materials.

8.2.1.2 Borehole Fluid Properries--Rcsistivity. tempera-
[ire, density, viscosity, and chemistry at the time of logging.

81.1.3 Borchole diameter, rugosity, and stability.
8.2.1.4 Deviation of borehole.
8.2.1.5 Wellhead pressure.
8.2.2 Logging Operwions:
8.2.2.1 Determine the sequence and direction of-logging.

The sequeiiee in which a suite of logsis run is important, fron
both a data quality and operational viewpoint. Because logging
operations mix the borehole fluid, ltgs of fluid properties (for

example. temperature. fluid. resistivity, and fluid sampling
should bc run prior to other logs). Conmideration should also be

aiven to when borehole -video surweys are performed because
some logging tools may degrade borehole clarity. Tools that
have arms or bowsprings that contact the borehole wall should

be run late in the logging sequence because of the greater.
possibility of material from the borehole wall falling into the

borehole. Because of the consequences of losing a tool with a
r aIdiactive source, these tools shouid bC run last. and after a
.caliper log. Unstable boreholes should not be logged with
radioactive source probes. All logs except fluid propertiesand
video should herun with the probe moving up the borehole to
reduce depth errors.

8.2.2.2 Select the depth reference. The selected depth ref-
erence needs to be stable and accessible.

8.2.2.3 Select horizontal anid vertical scales..
8.2.2.4 Select the digitizing interval. See .3.1.2.
8.3 Otier Considerations: -

8.3.1 DOima Fornuits-There are two methods of recording
log data. digit-rl and analog. Digital recording of logs should be
used because of the nhumerous benefits.of data manipulation.
Digital recording is-not yet practical for sone logs such as
video or acoustic tcleviewrr.

8.3.1.1 An analog display should be available to be viewed,
in the field to verify the correct tool operation. Depth scales

and units of rnieasurement for the horizontal scale must be
indicated clearly on each log.,

8.3.1.2 The digital data are recorded at an opera tor-selected
depth interval that should be as small as possible, at mos haIlf

the thickness of the smallest rockt unit that ein be resolved. The
time interval for digital samples can also be selececd hb the

operator. ASCII is the recomnimided format Cxcept fbr such
logs as spectral gamina full waveform sonic, borehole video.
and acoustic televiewer. The dirital file header should include

all of the necessary infornation -to reconstruct the lo""rng

-'• E•uipmirs dccouramrinra}trr prrcxedure-i ;my i'ar.e speric s4fey. unit equip.-

st,'nt lihniraions rust must be adreOe5 prior to mutr tuse - -

-" . -:, -- '. .. -. :: % ..- ' : ( .!:': "I .
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procedures accurately and should duplicate the information
included in the written header of the tog.

8.3.1.3 Unprocessed data should be available. Nonpropri-

erary processing algorithms shall be furnished if processed data

is provided.
8.3.2 Personnel:
8.3.2.1 Personnel no• having specialized training or experi-

ence should be cautious about using borehole geophysics and

should solicit assistance from qualified practitioners or attend

courses on borehole geophysics.
8.3.2.2 Personnel operating logging equipment should have

an understanding of the theory, ield procedures, and methods

of log interpretatiol.
8.3.2.3 A geoscientist. with experience, in borehole gco-

physics, who understands the project objectives and local

geohydrology may need to be available to examine logging

results during logging operations when consistent with objec-

tives of the program. This geoscientist is responsible for

determining whether the instructions selected in the pre-

logging conference are being followed and whether changes

should be made.
8.3.2.4 Log interpretation should be performed by a neosci-

entist with experience in borehole geophysics and knowledge
of the site geology and hydrology.

8.4 Field l)ocunenlation-A documentation plan for both

the anMog plot and digital data file should be established and

become part of the work plan. Documentation of the following

procedures is needed: calibration of logging probes, field

operation of geophysical logging equipment, applicable decon-

tamaination, and fornat for presenting geophysical well log

data. Repair, standardization. and calibration information

should also be documeiited. Probes should be numbered to

simplify the identification of associated documentation. Docu-

ment all field problems including equipment malfunctions.
This should include the steps taken to solve the problem and

bow the logs might have been affected. Repeat rtns and field

standardization should be more frequent when equipmient

problems occur. The use of one borehole on the project to

check the probe response may aid in the identification of
equipment or other problems. Probes should be recalibrated in

a physical model after major repairs have been made.

8.4.1 Log Headings fHeaders)-The log heading should

contain all of the information that is necessary to analyze the

log trace. Because auxiliary documents are frequently unavail-

able to other users of the .log, all of the critical information

concerning the kog should be included on the final log heading..
The header information should also be included .in the same

computer file as the log data. The following iteimn listed are

necessary and should be included on the log headings and

computer files when appropriate.,lf information is not avaiableb

or applicable. it should be: noted on the he ading. The following
information should be included:...

8.4. 1 1 Back,,rotnd Well hfot7nrtiOn:
Owner of well and address, location of well iUTM coordr-

nates. V4 section, etl,) date: loring contractor and address-

logging operator. drilling contractor and address' client and

address; observer and address: eiex-ation of top castng and
distance above -round; and drilling history, methods etc:

8.4.1.2 Borehole Conditions:
Casing description: description of log depth datum: eleva-

tion of log depth datum, type of drilling fluid: resistivity and

temperature of borehole fluid: depth of origin of borehole fluid

samples. fluid level: time since last mud circulation; bottoni

hole temperature: and problems and unusual conditions.

8.4.1.3 Equipment Data and Logg••g Parameters:
Description of probe reference point; model and manufac-

turer of logging tools: logging company tool number; date and

type of last calibration; date. type. and response of field

standardization: top and bottom of logged interval: logging

speed and direction: vertical depth error after logging; time

constant or the time interval of digital samples; identification of

disk containing digitized logs: and equipment probIems.
8.4.1.4 Specific hu'oomarion fir Nuclear Logging Probes:
Source description, initial source strength. and date deter-

mined; source to detector or receiver spacing: detector descrip-
tion: and data filtering or enhancement parameters.

8.4.1.5 Specific Informnation fbr Aconsric and Electric Log-

ging Probes:
source or transmitter description and signal output; source or

transmitter to detector or receiver spacing; detector or receiver

description: and data filtering or enhancement parameters.
8.4.2 OQalirv Control During Logging Operations:
request changes in logging speed and time constant: repeat

logs or log intervals based on field log ainalysis: check depth

readout against log: note errors or changes on the log: and

verify documentation listed above.
8.5 Log InterpretatiIn--The full potentidl .of a logging

program cannot be realized until the logging measurements are

interpreted, Log interpretation should start at the time of data

acquisition and should continue as an iterative process through-

out the project.
8.5.1 Logs should be analyzed and described as a suite and

combined with information on lithology and fluid quality

because of the synergistic nature of log data. The nonunique
response of logs dictates the use of data from other sources to

check the log interpretation, and this background:data must be
included in the report. A computer will be used in most cases

to aid analysis of the logs, and information on the software and

algorithms used should be included in the report..
8.5.2 Important interpretation steps include the following:
8.5.2.1 Establishing database (for example. format conver-

sion. depth corrections, editing, mand filtering).
8.5.2.2 Applying borehole corrections 'for example, correct

electric logs for borehole diamrieter. and fluid resstisvits).

8.5,2.3 Performing initial data inversion conversion. log

units to values appropriate fbr investicgalion (for example,

density units to porosity).
8.5.24 Pertorming lur-'g-scale data inversion (for example,

cross sections, regional correlationani d model parameters).

9; Report

9.1 Depending on the project objective, report only data or

data and interipretations.
9.1.1 Both types of reports should include the following:
9.11.1l Objectives and scope.
9.1.1.2 Field Documentation (fat example, site conditions,

borehole conditions, data collection procedures. calibration aind
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standardization of logging probes, field operation of gecophysi-

cal logging equipment. and formal for recording geophysical.
log data, including any filtering or processing of the data.

problems, and unusual conditionst see S, ,).
9.I.1.3 Both the digital log data and log plots.
9.1.1.4 Abstract, executive summary, or conclusions.
9.1.2 Interpretation reports should include thefollowing:
9.1.2.1 Log composites (for example, summary plots show-

ing logs, lithology,-well construction, and water quality zones,.
These composites are commonly annotated to indicate the

features of interest and correlated with lith6logic descriptions.
9.1.2.2 Brief description of the geologic and hydrologic:

setting.
9.1.2.3 Specific information on log -nalysis, that is, depth-

corrections and recalibration of logs; physical models or
sample analyses that were used for calibration, methods of log

interpretation, software used. and copies of cross-plots or other
plots of data resulting from lot analysis.

9.1.2.4 Well-to-well correlation sections and comparison to

surface geophysical and oteir testing data. when available.

10. Keywords

10.1 acoustic logging: acoustic telcviewer; borehole geo-
physics: borehole video; caliper logging: chemical properties
and physical properties: deviation: electric logging; environ-
mental: fluid conductivitylresistivity logging: fluid logging:

a'mma logging: ganm-gamma logging: geology; geophysics:

.geotechnical; ground water: hydrology: induction logging: log

calibration and standardization; log headings: neutron lotn,•.
nuclear logging: resistivity logging; singlepoint resistance
log.gn.: spontancous.potentil logging, temperature logging:
well logging

APPENDIX

(Nonmandatory Information

Xl. CALIBRATION FACILITIES AVAILABLE FOR PUBLIC USE (1989)

XI.I Name and Lorarion-Amerfcan Petroleum Institute

Calibration Facility. University of Houston. Houston. TX: four
pits (14, 19, 20).

XI.2 Who to Contact: University of Houston, Cull•n Col-
lege of Engineering. (713) 749-3423.

X1.3 Probes That Can Be Caalibrat ed-Pit 1: neutron and
gatmma-gamma: Pit 2: gamma (sinmulated shale); Pits 3 and 4:

spectral gamma.

X1.3.1 Name and Location-U.S. Department of Energy,
Grand Junction. CO: 20 models or pits (18)..

X1.3.2 Who to Contact-U.S. Department of Energy. Grand
Junction Operations Office. or the prime contractor at the U.S.
Department of Energy office, ()303) 248-7768 or 6702.

XI.4 Prohes That Can Be Calibrated---Gamma. gamma
spectral, neutron, gamma-gamma. and magnetic susceptibility.

Also. wet and dry borehole size factors and a 300-ft borehole
with radium foil at known depths for check of depth measurc-

ments.

Xl.4.1 Name and Location-U.S. Bureau of Mines density
pits Pit I: six holes and magnetic susceptibility (Pits 2). Denver

Federal Center. Lakewood, CO: Pit six holes; Pit 2: three holes
(17).

X14.2 Who ro Contact-U.S. Geological Survey, Water
Resources Division. Borehole Geophysics Project, Building
25. Denver Federal Center. (303) 236-5913.

Xl.5 Probes That Can Be "Clibrared-Pit 1: gamma-

gamma. acoustic, resistivity; and Pit 2: magnetic susceptibility.

Xl.5.1 Name and Location-U.S. Department of Energy,

Fractured igneous rock. calibration models. Denver Federal
Center. Lakewood, CO: Three models or pits (16).

X1 .5.2 Who to Comact.-U.S. Geological Survey, Water
Resources Division, Borehole Geophysics Project. Building
25. Denver federal Center. (303) 236-5913.

X I.6 Poibes Thert Can Be Calibraaed-Fracture detection
probes, neutron, gamma-gamma, short-spaced resistivity, and
acoustic velocity.

Xl .7 Other Facilities-The Geological Survey of Canada is

dcveloping a system of deep test holes and calibration facilities
that tare presentlv available at several locations in Canada.
Ganma. gamma spectral and coal property nmodels are coM-
pleted, and other physical property models are under construc.-

tion (15). Calibration facilities' at universitieS, private logging
companies, and 'kovernment agencics may also be available at
other locations for use by outside. logging groups.

7.
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Designation: D 6167 - 97 (Reapproved 2004)

JtVTEAMAIONAL

Standard Guide for
Conducting Borehole Geophysical Logging: Mechanical
Caliper1

T•k tstaintrd is ljested under the fixed designation 1) 6167: the umber.intinediately following the designation indicaies the year of

orighial adoption or, in tih ease of retision. the yeatr of last reinion. A nulnutbe in pareitheses indicate, the year of last re.pprova,'l. A

nt~perserip~iesilon (E) indicate' at editorial charge ýhtoe the last revision or traprrovat.

1. Scope

1.1 This guide covers the general procedures necessary to

conduct caliper logging of boreholes, wells, access tubes,

caissons, or shafts (hereafter refened as boreholcs) as com-

monly applied to geologic, engineering, ground-water, and

environmental thereafter referred as. geotechnical) imestiga-

tions. Caliper logging for mineral or petroleum exploration and
development are excluded.

1.2 This guide defines a caliper log as a record of borehole
diameter with dcpth.
. 1.2.1 Caliper logs are essential in the interpretation of

geophysical logs since they can be significantly allected by
borehole diameter.

1.2.2 Caliper logs are commonly used to measure borehole
diameter, shape, rughness, and stability; calculate borehole
volume; provide inforiation on borehole construction: and
delineate litholooic contacts. fractures, and solution cavities:
and other openinosý..

1.3 This guide is reatricted to mechanically based devices
with spring-loaded arms. which are the most common calipers.

used in caliper logning with gcotechnical applications.
1.4 This guide provides an overview of caliper logning,

including general procedilres, specific documentation, calibra-
tion .and standardizati6n, and log quality and interpretation.

1.5 To obtain additional information on caliper logs see
Section 9 of this guide.

1.6 This guide is to be used in conjunction with Guide
D 5753.

I.7 This tuide should not be used as. a sole criterion for
caliper logging and does not replace professional lodgement.
Caliper lotging procedures should be adapted to meet the

needs of a range of applications airid stated in general terms so
that fiexibility.or innovation is not suppressed. - .

l.8 The geotechnical industry uses English or SI units. The
caliper log is ty picall recorded in units of inches, miliimetres.
O ocentimetre.C

,Th is -ide t undtier te j )n'.dtct-ott of ASTM Committee Di18 ott Soil ,'tnd Rock

nit! is the directrtc'ptvtntt ility of 5nLeitittiee 0 18.01 ott situqace and Subsiirfae
C ttia'aeiteiaittitt . .: - :... .

Crrei edtiton approved ult i. z '004. Pubi"shed August 2.304. Originally

apptoied in i97 L-ast it'enists edition approved itt 199, a, D 6i6, -597'.

1.9 This guide does not purport ro address all of dte sakrev
and liability problems (for example, lost or lodged probesI atul

equipment decontamination) associated with its use.

1. 10 This standard does not purport to aldress all of the
sqfety concerns. if an); associated with its use. It is the

respotsibilitv of the tLser of this standard to establish appro-

priate sqfei" and health practices and determine the applica-

bility of reguilatoiy limitatiors prior to use.

2. Referenced Documents
2.1 ASTM Stanmards: 2

D 653 Terminology Relating to Soil, Rock and Contained
Fluids

D 5083 Practice for Decontamination of Field Equipment
Used at Nonradioactive Waste Sites

D 5608 Practice for Decontaminatinn of Field Equipment
Used at Low Level Radioactive Waste Sites

D 5753 Guide for Planning and Conducting Borehole Ceo-

physical Logging

3. Terminology
3.1 Definitions: Definitions shall be in accordance with

Terminology D 653. Sectidn 12. Ref (1).' or as defined below:
3.1.1 accuracy, ni-how close a measured log values ap-

proaches true valte. It is determined in a controlled environ-,
ment. A controlled environment represents a homogeneous

sample volume with known properties.
3.1.2 depth of investigation, n- the radial distance fi-om the

measurement point to a point where the predominant measured

response may be considered centered. that is not to be confused

with borehole depth (for example, distance') measured.from the

surface.
.3. 1.3 measuremenm resomution, n--the minimum change in

measured value that can be dettedd

For refere-nctd ASTT standtaidrdvit tht le ASTM website. www.astinorg. or

contact ASTM Ctt.totIIe" Service at serviceca 'stirt.org. For Annital htim" t ASTAI
Soidwt.ý' oltimie intiortattos, tfer t tie stanidad's Dsocumenct Stnitnanp•age on l
the AS"tfb

t''e boldfaice itittibm given m i tnctihesei refer to a lit of references at the

end of the text.

Copyright 0 AStT ntrnn'nat ito So. ie . O C700. Weet ConSboeien. PA !942S-295,9. Unite a States

Cnpyri']gt oy ASTMniat'l l(a rights reservedl); Sun Sep 17 20:20:40 ED0 2006
Repro%:,con author'zed pet Licerse greenent.wifil Jobn G Diehl (GOVisisn);
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3.1.4 repeatabiity, ti-the difference in oiagnitude of two

measurements with the same equipment and in the same

environment,
3 -1.5 vertical resolutioni, n-the minimum thickness that

can be separated into distinct units.
3.1.6 volumeof invesrigtior. r-.-he volume that contrib-

utes 90 % of the measured response. It is determined by a

combination of theoretical and empirical modeling. The vol-
time o1 investigation is non-spherical and has gradational

boundaries.

4. Summary of Guide

4.1 This guide applies to borehole caliper logging and is to

be used in conjunction with Guide D 5753.
4.2 This guide briefly describes the significance and use"

apparatus, calibration and standardization, procedures. and

reports for conducting borehole caliper logging..

5. Significance and Use

5.1 An appropriately developed, documented, and executed
guide is essential for the proper collection and application of

caliper logs. This guide is to be used in conjunction with Guide

D 5753...
5.2 The benefits of its use include the following: improving:

selbction of caliper logging mnethods and equipment, caliper
log quality and reliability, and usefulness of the 'caliper log data.

for subsequent display and interpretation.
5.3 This guide applies to commonly used caliper logging

methods for geotechnica] -applications.:
5.4 It is essential that personnel (see the Personnel section'

of Guide D 5753) consult up-to-date textbooks and reports on
the caliper technique application. and interpretation methods.

6. Interferences.

6.1 Most extraneous effects on caliper logs a•fe caused by
instrument problems and borehole conditions.

6.2 Instrument problems include the following: electrical

leakagc of cable and grounding problems, temperature drift,
wear of mechanicail components including the hinge pins and

in the linear potentiometer (mechanical hysteresis). damaged

or bent arms. and lack of lubrication of the mechanical
components.

6.3 Borehole conditions include he~ay drilling mud, bore-
hole deviation, and drilling-related borehole irregult ristie

7. Apparatus

7.1 A geophysical logging system has been descuibed. in the

general guide (see the Apparatus section 6f Guide )D 5753).
7.2 Caliper logs may be obtained with probes having a..

single arm. three arms (averaging or summation), muluple.
independent arms (x-y caliper), .multipletfe eice arms bow
springs, or aap. wheels. Siale-arim and thie arml averaging.

probes are most commionly used tfor geotechnical investiga-
tions.

7.2.1 A single-arm caliper commonly provides a record of:

borehole diameter while being used to decentralize another
type of log, such as a side-collimated gamm- gamma probe

(see Fig I) The caliper arm gcnerally follows the high side of

K .i

• Faretv

- LaracI" o /AShlOITrrq
Nar, detector5"o"•g .., r.o-o3,o

FIG. 1 Probe for Making Side-Collimated Gamma-Gamma Lags
with Single-Arm Caliper (2)

a dcviated hole. The single-arm decentralizing caliper may not

have the resolution needed for some applications.
1.2.2 The three-arm averaging or summation caliper has

arms of equal length oriented 1207 apart (see Fig. 2). All arms

move together..which provides an average diameter measure-
noent. 'This caliper provides higher resolution than the single-
an, caliper measurement (see Fig. 3).

72.3 Multiple independent arm calipers generally have

three or four independent arms of equal length; these arms are

sometimes oriented. Horizontal resolution, that provides accu-

rate borehole-diameter measurement regardless. of borehole
shape, is related to the number of independent arms. In general.

calipers with four or more independent arms will have higher

resolution than three-armi averaging (see Fig. 3). The four
independent-arm caliper log may show borehole elongation

(elliptical borehole. shapc) and better indicates the actual

irregutlarity, of the borehole.
7.3 Caliper probes. using arms are typically spring loaded.

The art s are retracted and opened with'an electric motor and

MG• .2j .. . . . .lp

FIG. 2 Three-Arm Averaging Caliper

C op-righ by 1)STM NI'irall ,1,ghts reserved): Son S&p 17 20:2 :40 E DT 200:6

Reprouluctioii authorzed per Licehse Ag.ement Wiuh.fohnrG -i ell (GOVision)':.
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8.1.1 Navio
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for caliper logl

81.2 Calipe
comparative) 0

*) •corrections) in
•s8.1.3 Calipe

sufficient to m
.= 7-" 78.1.3.1 Call

each lime a cal
V k .repaired, and

8.2 Calibrat
caliper respon,
a known diar

physical propi
. , ness) may be

second). that c(.l r 4 , ,"" inches, millim
8.2.1 At le

approximite
__._. establish a cal
A ~ AC Al ~and 25.4-em)

FIG. 3 Caliper Logs From Probes Having Four Independent Arms, in. (12.7 cm))
Three Averaging Arms, and a Single Arm. Madison Limestone

Test Well 1, Wyoming (2) usdt eaihrsused to cal ihra

made of rigidwear..
retention spring. The arms and -ears ire lubricated. Caliper, 82.2.1 Car l
probes closed by hand are held closed wiLih an electric solenoid in rings of dii
or.weighted retention rino that is teleased with a sudden drop. . Ac

Tv- 8.2.2.,.2 A c
'pcallyp-.the caliper arms ie mechanically connected to a

linear or rotary potentiometer such that changes in the angle of at regular intF. .. . prob se, i
the arms causes channes in resistance. These changes in . proe rane to[

the range to b
resistance are proportional to averagc borehole diameter. In
some probes, dievoltage changes are converted to a varying S.2.2.3 Cat

sm pr sthmeasured dia
pulse rate or digitized downhole to eliminate or minimize cable 8.3 Standal
transmission noise. Different arim length can be used to
optimize sensitivity for the borehole-diameter ranoe expected 8.3.1 "Calit

7.4 The concepts of volume of investigation and depth of 8.1 -ý . 8.&3.22 A rep
investigation are not appplicabl, to caliper logs since it is a check clp
surface-contact measuremenn.

7.5 Vertical resolution of caliper measurements is a function doex n• exactly becat
of the size of the contact surface (arm tip or pad), the response elo slihtl
of the mechanical and electronic comnonents, and digitizimng folo.

iteral. used The theoretical limit of vertical resolution is 9. Procedur
equal to the width of the caliper pad Pr tip. Selection of arm 9.1 See th
lengths and angle, itnd tip drahieter will affetA seisiti itv, a logging pro
Shorter anras generallyowill provide more detail of the rugosity documentatie
(borehole roughness as defined by Ret. (2)) of the horchole 9.2 Calipe

wall than longe arims. Howeever. size of caliper probe and should be do

borehole diameter may also determine arm lengths used. 9.3: deitti

7.6 Meastr eiemenut resolution ofitvtpical caliper probes is 0 9.4 ect
in. (0.13 cm).of borehole'diamete ' 94 C

7.7 A variety, of caliper logging equipment is available for cording to

geotechnical investigations. It is not practical to list all of the non-radroacti
sources of potentially acceptable equipment radioactive

caliper arm 1
8. Calibration and Stanlardization pf Caliper Logs 9 Select

8.1 Ge•nuifa: caliper probe

Cnvrn-'ht bm ASTMntriMI (all rigihts irese.,ed).Sun Sep 17 20:20:40 EDT 2006
ReProrr'ion authorized PCr I.Ciee Agree'meni arwh Josa G Diehi I OVIsiront

nal Institute of Standards and Technology
tion and standardization procedures do not exist
grog.
r- logs can be used in a qualitative (for example.
ir quantitatie (for example, borehole, diameter
anner depending upon the. project objectives.
r calibration methods and frequency shall be
eet project objectives.
bration and standardization should be performed
iper probe is suspected to be damaged, niodified.
at periodic intervals.
ion is the process of establishing values for
se and is accomplished with a physical model of
meter. Calibration data values related to the
erties. (for example, borehole diameter. rough-

recorded in units (for example, counts per
an be converted to units of length (for example.
etres, or centimetres.)
ast two, and preferably more. values, which
the anticipated operating range, are needed to
ibration cutrve (for example, 4- and 10-in. (10.2-
rings) if the borehole diameter to be logged is 5

cal models of measured diameter that may be
ate the caliper response may include rings or bars
materials that are not easily deformed and resist

ibration of caliper probes is done most accurately
fferent diameters.
alibration bar is a plate. that is drilled and marked
ervals and machined to fit over the body of the

4). One arm is placed in the appropriate hoie for
ie logged.
ibration can be checked by using casing of
meter logged in the borehole.
rdization is the process of checkino logging
hiow evidence of repeatability and consistency.
iration serves as a check of standardization.
iresentative borehole may be used to periodically

response providing the borehole environment
ige with time, Caliper response may not repeat
use the probe may rotate. causing, the arms to
y different paths within the borehole.

e

e Procedure section of Guide D 5753 for pi nning
gram, dat'a.formats, personnel qualifications field
n, and headdr doitumentation.
r specific infornation (for example, a m length)
cumented.
sy caliper logging objectives...
appropriate equipment to mieet olectrses

per equipment decontamination is addressed ac-
)roject specihications (see. Practice D 5088 for
ie wawiste, 4ites and Practice D,5608 for hsw level
'aste .ites). Some, materials comimonly- used for
ubrica;ion 'may be dnvironrieintally.sensitive,
the order in the logging 'sequence in which the
is to be run (see 8.2.2.1 of Guide D 5753R.
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LL

J 0

FIG. 4 Calibration Bars for Caliper Probes (3)

9.5JI Caliper probes are run before any probe utilizing
nuclear sources and more expensive centralized probes.

9.5.2 Caliper probes are run after any television camera and
fluid property probes are run.

9.6 Caliper operation and calibration are checked at the start
of each borehole or at an interval consistent with project
objectives. (see the Procedure section of Guide D 5753). After'
calibration, the caliper arms are closed before lowering.

9.7 Select and document the depth reference.
9.7-1 The selected depth reference needs to be stable and

accessible (for example, top of borehole casing).
9.8 Determine and document probe zero reference point (for

example, top of probe or cab1ehead) and depth offset to caliper
measurement point. -

98.1 The measuremem point of a caliper is the end of
caliper m-ns and it changes as the arms open and close with the
sine of arm angle multiplied by length of arm. Typically, the
imeasurement point varies less than a few teenthis of a foot ia few
centimetres).

9.8.2 The measurement point will change if the arm nlength.
is changedl ..... .f l di "p • y

9.9. Select horizontal and vertical sb~il.ý, fo)r log dispilhyý,:

9.10 Select digitizing interval (or sample rate if applicable)
to meet project objectsivs isee 8.3.1.2 of Guide D 5753).

9.10.1 Maximum vertical resolution requires the selection
of a digitizing interval at least as small as the arm tip eonact

height.,:
9.10.2 Tpically this interval is no larger than 0.1 ft (0.03

in) for high-resolntion applications.
9.11 Tie caltier probe is lowered to the bottom of the

borehole,
9.11J1 Any time the caliper probe is lowered in the. bore-

hole, the arms should be closed to avoid damaging equipment
.or borehole.

9.11.2 Selection of probe speed while lowering is based on

knowledge of borehole depth, stability, and other conditions.
9.12 Open caiiper arm(s).
9.13 Select looging speed.

9.13.1 A logging speed of approximately 15 ft (5 m) per min
is recommended for high-resolution applicationS. Faster log-
ging speeds may induce noise due to the caliper probe bumping
the borehole wall. Slower lo,,gin, speeds will not enhance
measurement resolution for most systems.

9.14 Collect caliper data while thc probe is moving up the
borehole.

.9.15 When the probe reaches the top of the borehole:.
- 9.15.1 If surface casing is present. compare and document
caliper measurement.

9.15.2 Check depth reference and document after survey
depth error (ASDE).

9.15.3 Determine if ASDE meets project objectives.
9.i5.4 "Typical tdlerance forASDE is ±0.4 ftper 100-ft (0.4

m per.100-n). interval logged.

9.16 Selected bbrehole intervals should be repeated (that is.
telogged) uider similar logging parameters as the initialnlog.
Repeat logs provide information on the stability of the caliper
equipmerit. The interial repeated should have enough variabil-
ity. if possibIIe. to check repeatability and resolution.

9.16.1 Repeat logs should be compared with the original log
to ensure correct operation of the probe prior to ending a
logging event

9.16.,2 Repeat sections may not. repeat exactly due to a
different orientation of the logging probe on the repeat run or
changcesin the borehole between lo6mng runs (see Section 6).

9.16.3 Close caliper arms prior to lowering the probe (lown
the borehole for a repeat section,

9:17 Evaluate the field log qtiality' and compare lo- with
drilling and completion information.

" 9.17.,1 A reduction in borehole diame'er over I large depth

sections may be indicative of borehole deviation on three-arm
averaging caliper logs. . .....

9.17.1.1 The mjagnitudle of, borehole dx• iation thatt causes,,
this effect depends upon -the length of"the caliper arms be*ng
used and the strength of the tensioning spring within the
caliper. Typically, a borehole deviation of'greater than 1i is
likely to produce this effect.,"..

9 17J-.2 Cons eing the thiree-arm: averaging caliper by
removing two of the caliper.arms may.allow a good log to be
obtained in these types of boreholes

" :- " ... ,.' .... J.• . ." .," " '. ..- 4 .. :. .... : ..: :i " . ...
Ceyýwight by ASTM Int'l (all rightI aeserve); Sun Sep t7 20720:40 EDT 2006: .
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9. 17.2 Mud can prevent caliper arms from opening fully.

and thick mud cake may prevent accurate measurement of

drilled diameter. LaLk of caliper arni movement, especially in

the bottom of a mud drilled borchole, may be indicative of arm
sticking due to heavy mud.

9.U7.2.1 If mud interferences are suspected. the borehole
may be reconditioned, the caliper probe cleaned and lubricated,
and the caliper log repeated.

9.18 Post-acquisition calibration checks may be required
(surface casing or calibration standard) to meet the objectives
of the logging program. Typical tolerances between pre- and
post-calibration are ±0.2 in. (0.5 cm).

10. Interpretation of Results

10.1 See ihe Log Interpretation section of Guide D 5753 for
procedures onlog interpretation.

10.2 A valid caliper log is essential in the interpretation of

the logs that are affected by changes in borehoie diameter.
including those logs that arc labeled 'borehole compensated." It
is not always possible to compensate logs for substantial
differences in borehole diameter.

10.2.1 Caliper logs can be analyzed individually (that is.
borehole volume.

10.2.2 Caliper logs can be analyzed as part of a suite to take
advantage of the synergistic nature of log data.

10.3 The caliper log should be depth correlated with the
other geophysicai' logs as the first step to interpretation. This is
especially important itn logs that use the caliper data for
borehole correctio• and depth adjustment..

10.4 Other pertinent information -including borehole con-
struction (casing size), drilling history (hole size; drill method.
penenuation ra.e core loss, fluid loss, etc.), and geologic.
information, should be interted with the caliper-log data.

10.5 Interpretations based on changes in borehole diameter
may be related to changes in drilling. mud cake, mud rings.
borehole construction, lithology and structure, fractures and
solution openings, and stress-induced breakouts.

10.6 The measured borehole diameter may be significantly
different than the drilled diameter because of plastic formations
extruded into the borehole and friable formations enlarging the
borehole. A series, Of caliper logs may also show increases or
decreases in borehole diameter with time.

10.6A1 Caliper logs are useful for determining what other
logs can be mi dc :and what range of borehole diameters.will be
accepted by cenranlizers or dccentralizers.

10.7 Fractures and solution openings may Ie.obvious ori a
caliper log; however, their character may not be uniquely
defined.

0.7.1 The single-arm caliper log may completely miss a

feature or indicate only a small anomaly.
10.7.2 The three-arm averaging caliper log of a fracture

dipping at an angle such that the three arms enter the opening

at different depths will indicate three separate anomalies rather

than one.
10.8 Borehole-diameter information is essential for calcula-

tion of voltmmetric rate from flowmeter logs.
10.9 Caliper logs provide useful information for borehole

.completion and testing.
10.9.1 Caliper logs are used to locate the optimum place-

ment of inflatable packers for borehole testing. Inflatable

packers can only fomn an effective seal within a specified range

of borehole diameters, and can be damaged if they are set in

rough or inrcgular parts of the borehole.

10.9.2 Caliper logs are used to estimate the volume of

borehole completion material (cement, -ravel, etc.) needed to

fill the annular space between borehole and casing(s or well
scr-een. .

10.10 Caliper logs may be applied to correlate lithology

between boreholes based upon enlargements related to lithof-
ogy.

•il. Report

11.1 Consult the Report section, Guide D 5753 for require-.

ments of the report.
11.2 Reports presenting caliper logs shall describe the

eomponents of the caliper logging System, the principles of the

methods used, and their limits, methods and results of calibra-

tion and standardization. and performance verification lfor

example, diameter of surface casing, correlation with other

logs, repeat section,, ASDE, etc.).
11.3 information on the software and algorithms used

Should be included in the report,
11.4 Any deviations from this ,uide should be justified with

documentation,
11.5 Presentation of caliper logs should be designed to meet

project objectives. At a innimmtr, depth (y-axis) and units of

measuremnent (x axis) scales should be clearly marked (see Fig.

3). There may be a difference between presentations of data
collected in tbe field versus in final report. Any scale "wraps"

should be eiearit marked.
11.5.1 Caliper logs are typically displayed with linear scales

in inches. millimetres, or centinietres.

12. Keywords

12.1 borehole correction: borehole diameter: borehole eeo-

physics; boýehole volume; caliper 16o; ground :water: sinzle-
arm caliper; three-arm caliper: welt construction: well logging
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Standard Guide for
Conducting Borehole Geophysical Logging - Gamma'

This standard is is-ited ander the fixed designation D 6274: the minrber immediately follow ,ing the designation inticarei the year of
onigittal adoption or. in thre ejae of revision, the vear of la,.t revision. A number in e.icrithests indicates the veax of tamt rapprovat. A
supeTcr,,cpl el)silon (El indicate: an editorial Cal;uge ,ince the last revision or reapproiaL

1. Scope

1.1 This guide covers the generat procedures necessary to
conduct gaima, natural gamma, total count gamma, or gamma
ray (hereafter refen-ed to as gamma) logging of boreholes.
wells. access tubes. caissons, or shafts (hereafter referred to as
boreholes) as comsmonrly applied to geologic, engineering.
ground-water, and environmental (hereafter referred to as
ocotechnical) investigations. Spectral gamma and logging
where gamma measurements are made in conjunction with a
nuclear source are excluded (for example, neutron activation
and gamma-gamma density logs). Gamma logging for minerals
or petroleum applications are excluded.

1.2 This guide defines a gamma log as a record of gamma
activity of the formation adjacent to abbrehole with depth (See
Fig. I).

L.24 Gamma logs arc commonly used to delineate lithol-
ogy, correlate measurements made on different logging runs,
and define stratigraphic correlation between boreholes (See
Fig. 2).

1.3 This guide is restricted to gamma logging with nuclear
counters.consisting'of scintillation detectors (crystals coupled.
with photomultipliei tutbes) which are the most common
gamma measurement devices used in geotec hnical applica-
tions.

1.4 This guide provides an overview of gamma logning
including general procedures, specific documentation. caliba-
tion and standardization, and log quality and interpretation.

1.5 To obtain additional information on gamma logs see:
Section 13.

1.6 This guide is to be utsed in coinunction with Guide
05753. -

1.7 Gamma logs should be collected by an operator that is
trained ingeop-ysical logging ptocedures. Gamma logs should
be interpreted bya professional experienced in log- analysis.

1.8 The'gcorechnical industry uses English or SI units. The
gamma 10g is typically recoided in tiunits of counts per second
(cps) or American Petroleurn Institute tAPIT) units-:

This guide ri onder de jnrisdiction ofAST4M 6omonitee DIR on Soil and Rock

and is the d'et reepl honsibiliy o Snxuonirtte Di8.01 on Staface rod Sbvbitofne
Characterizittion. .

Cuarvti edition apTsproed July 1 2004. Pubotishrd Atogust 2004. Orir inalh,,
approved it 1998. tes ire.os - titu edition approved tn, 1998 as D 6274 - 9&

1,9 This guide does not purport to address all.of the safety
and liabilitv problems Ubr example, lost or lodged probes and
equipment deconammination) associated wiith its use.

1. 10 This standard does not purport to address all of the
safetY concerns, if any, associated itvth its use. It is. the
resp.onsibility of the user of thissi tandard to establish appro-
priate safety and health practices and determine the applica-
btility of regulatory linitations prior to use.

1.11 This guide offers an organized co/lection of biformna-
tion or a series of options and does not recommend a specific
course of action. 7his document cannot replace education or
experience and should be used itn conjunction with profesrsional
judgmentl Not all aspects of this guide may be applicable in all
circumtstances. This ASTM standard is not intended to repre-
sent or replace the standard of care by whic'h the adequzacy qf
a .givein professional set-vice must be Judged, nor should this
documient be applied without considerotion of a project's many
uitque aspects. The stord "Standard" in the title of this
document means oilY/ that the document has been appioved
though ithe.AST.4i consensts Process.

2. Referenced Docutuents

2.1 AST.4 Standards: 2

D 653 Terininology Relating to Soil. Rock and Contained
Fluids

D 5088 Practice for Decontamination of Field Equipment
Used at Nonradioactive Waste Sites

D 5608 Practice for Decontamination of Field Equipment
Used at Low Level Radioactive Waste Sites

D 5753 Guide for Planning and Condtucting Borehole Geo-
physical Logging

D 6167 Guide for Conducting Borehole Geophysical Log.
ging: Mechanical Caliper

3. Terminology

3.1 Dt9icflttions:
3.1.1 Definitions shall be in accordance wvith Terminology

D 653. Se-ction 13, Ref (1) or as defined below.

For reTerenced AS- NM stindards. visit I ASTM weosite. www.astm.org& or
contact ASTM Custonmer Seiriee at service@nastm.org. Fir,, -ulrr tirvt orASTM
s,,trt/drtrt votlumte inttormahion. refer to the standard's Document Suimtrarv.- •age 011

the ASTM wch,'e.it*,

copbright .. AST.4 -. ai 100 Barr Ha-m Drrvea P0 Boc C7001 Wast con ,ea .A 19428-2.959a Ualed States.
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GAMMALOG, GEOLOGICAL
IN COUNTS PER SECOND UTHOLOGY FORMATION.
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NoTE l---T his figure demonstrates how the oIg can be used tu id~ntifl spe•ific formations, illustrating scale wrap-around for a local gaimiI peak, and
showina how the contact between two fonnations is picked to coincide wit• thýe half-way point of the transition between the gamma activities of the two

frm.. atio.s. ,.
FIG. 1 Example of a Gamma Log From Near the South Rim of the Grand Canyon

3.2 Definitions vf Terms "Specific to This Stand:a.d : 3.14 depthfi
3.2.1 accuracy, n-how close measured 162 values ap-p measurement p

proach truevalue. It is deternmined in a controlled envi.ronment, response. moa
A controlledenvironment represents a homogeneous sample confused with
volume with known properties. - . . suoed fronm the

3.2.2 dead time. n-the time af.tr each pulse when a second 3 meJ t.
pulse cannot be det ,cted. 12.. 1 s e asu

3.2.3 dead ihme effec. n the nabtlin to dtstingtnsh me13.2.6 xal
closely-spaced nucleart CLots leads t, a'Atnificant tirn 3 2t.- 0

mation ot gamma actitvit in hith tadiattirn environments atd measents
is known as the -dead tine effect".. .. .inir0or-c net.

Copyright b,, ASTM& Int'l allrih'tL,, eservelh St Sep 17 0-• 6 POEDT"'P06
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1 investiatonan-tthe radial dtstattce from the
oint to a point where the:,predominar niteastred
be 6onsideted centered, which is nAt io he
borehole depth tfor example, tistancei inea-
stirface.

reinen reso lhtion.• n- the minimum chane, inr

e that can be detected.

biliiv. :it: thle dtfferentce in maitnitud o two:
With the same qtuipment and ito te ss ...ne
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CONTOUR INTERVAL
IS 20 FE--T

GAMMA, IN COUNTS PER SECOND

0 30 60 0 30 60

U-1

ILI

0

t•o

I--LU

z.l

0

NaT i-From a st!dv site showing how the gamma logs cati be used to identify where heds intersect each of the individual boreholes, demonsiratiiig

lateral c2intouiiy etC the subsurface geology,
: .... FIG, 2 Example of Gamma Logs From Two Boreholes . .

3.2-7 werhical resotivton. n-the minimum thickness that.
can be separated into distinct units.

3.2.8 volume j' investigationo n -the volume that contribý
utes 90 % o' the measured response. It is. determined by a
combination ot theoretical and empirical modeling. The vol-
ume of investigation is non-spherical and has gradational
boundaries.

4. Summas v off Guide

4.1 This guide applies to borehole gamma logýging and is to

be used in corniunction with Guide D 5753. :.

4.2 This guide briefly desciibes the significance and use,
appa-atus, calibration and standardiz7 ation, procedures. and
reports for conducting borehole garmma logging

5. Significance and Use

5.1 An appropriately developed. documentcd* and executed
guide is essential for tie proper Collection and application of

gammna logs. This guide is to be used in conjunction with Guide

D5753-:
5.2 The benefits of its use include improVing selection of

gamma logging methods and equipment. gamima log quality

.Copyriah by ASTM Int'l (all rights rescrvedV Sun Sep 1 20:20:38 EDT 2006>.,
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and reliability, and usefulness of the gamma log data for
subseq-uent display and interpretation.

5.3 This guide applies to commonly used gamma logging

methods for geotechnical applications.
5.4 It is essential that personnel (see the Personnel section

of Guide D 5753) consult up-to-date textbooks and reports on
the gamma technique. application, and interpretation methods.

6. Interferences

6.1 Most extraneous effects on gamma logs arc caused by

logging too fast, instrument problems. borehole conditions, and
geologic conditions;

6.2 Logging too fast can significantly degrade the quality of
gamma logs. Gamma counts originating at a given depth need

to be averaged over a time interval such that the natural

statistical variation in the rate of gamma photon emission is

negligible(see Fig, 31,

6.3 Instrument wroblems include electrical leakage of cable

and grounding problems, degradation of detector efliciency

attributed to loss of crystal transparency (fogging) or fractures

or breaks in the crystal, and mechanical damage causing
separation of crystal and photomultiplier tube.

6.4 Borehole conditions include changes in borcholc diam-

eter (especially in the fluid-lilled portion); casing type and

number: radioactive elements in drilling fluid in the borehole,

or in cement or slurry behind casing: and steel casing or cement

in the annulus around casing, and thickness of the annulus.

TIME STANOARO
CONSTANT MEAN DEVIATION

I Second Not cailulatedo

Ii

753

• JL i .

h' KonA, B2.9 2.5kA A -
V .I'

- F.|"

,V-AL
. .

75 . . .' • .......
20seo•s. I- • 0. a

.:.. i! i.... 1

MINUTES 4

NoT.a I-The fluctuations in gamma activity in conts per second is shown to iary by progressivel. smaller amounts Vs the averagng period (line
constant) is increased from I to 20 s;

FIG. 3 Example of Natural Statistical Fluctuation of Gamma Counts From a Test Source of Given Strength
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6.5 Geologic conditions include high levels of radiation concentration in
which can degrade the efficiency of gamma counting through a representative
the dead time effect, energy level of emitted gammas., foria- to the physical
tion density, and lithdolgic bed geometry'. tration) may be

converted to un
7. Apparattus .example, ppnh

7.1 A geophyscal logging system has been described in the lents).
general guide (the Apparatus section of Guide D 5753)1 8.2.1 Calibrai

7.2 Gamma logs are collected with probes using scintilla- response in eps
tion detectors. ing known horn

7.2.1 The most common gamma detectors are sodium io- ments.
dide (Nal). 8.2.2 Calibra

7.2.2 Other gamma detectors include cesium iodide ,Csl. material as clost
and bismuth germanate (BGO).. the logs are to b

7.3 Gamma probes generate nuclear counts as pulses of energy level,
voltage that are amplified and clipped to a uniform amplitude, isotopes on the

7.3.1 Gairma probes used for geotechnical applications- :8.3 Standardi
typically can be logged inside of a 2=in. (5-cm) diameter response to she
monitoring well. , and to ensure

7.4 The volume of investigation and depth of i-r'estigation efficiencies mn
are determined by the density of the material near the probe, same formation
which controls the av.erage distance a gamma photon can travel is different for
before being' absorhed. 8.3.1 Calibra

7.4.1 The volme of investigation for gamma logs is gen- 8.3.2 The At
erally considered spherical with a radius of 0.5 to 1.0 ft.('15 to hole in Houst
30 cm) from the center. of the detector in typical geologiceil fabricated to prt
formations. The volume becomes elongated when detector that probes can
length exceeds approximately 0.5 ft ( 15.ii. c. these boreholes

7A..2 The depth of invest i'i tion for gainra logs is generally, response in the
considered to be t).5 to 1.0 ft. (15 to.30 cm). Guide D 5753).

7.5 Vertical resolutidif of garuma logs is determined by the 8.3.3 For ge
size of the volume from which gammas can reach a nuclear presented in Al
detector suspended in the borehole. In typical geological 8.3.4 A repri
formations surrounding a fluid-filled borehole, this is a roughly check gamma
spherical volume about I to 2 ft (30 to 60 cm) in diameter. surrounding en
Excessive log, in- speed can decrease vertical resolution.::

- . ý.. Y Peffects on gami.7.6. Measurement resolution 6f" gSmma probes is determined 15 Asma
by the counting efficiency of the nuclear detector being used in ftantles, small
the probe. Typical measurement resolution is I cps. active test sour

7.7 A variety of gamma logging eqtipment is available for ,phosphatesan
geotechnical investigations, It. is not practical to list all of the used to check
sources of pot-i tally acceptable equipment. calibration faci

: ' ' : '' ""' "8,4 Gamma
8. Calibration and Standardization of Gamnia logs

when logging
such as rahiur8.1.1 National Institute of Standards and Technology contaminated

(NISTi calibrationi and standardization procedures do not exst - 4.1 Dead
for animma loging tyiallgg"

8. 1.2 Gamma logs can be used m:a qualitative (for exat'nple s than aofen
comparatitieiro quantitative (for example,.estimating radioiso 8 ta addos- 8. 142 Dead
tope conccntraoon) 'nanner depending upon the project objec- amma log r
lives. . radioactive sot

8.1•3 Gamma.cablibration and standardization methods and
frequency shall be- sufficient to meet project objectives.. laced in the

8.1.3.1 Calibration and standardization should be performed a" - causes the coul
each time a gammat probe is suspected to he damaged, csgen, the
modified reptired, and at periodic.intervals. iinbt

8.2 Calibration is the" process of letablishing salus for: Dead
gammna rcspons associated with specific levels of radioisotope

Copsfrght by ASTM Intl (all rights reserved): Son, Sep I 20'20:38 EDT 2006
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the sampled volume and is accomplished with
physical model. Calibration data values related
properties (for example, radioisotope concen-
ecorded in units (for example, cps), that can be
its of radioactive element concentration (for
Radium-226 or percent Unnium-238 equiva-

lion is performed by recording gamma log
in boreholes ceneieed within volurmes contain-
iogenous concentrations of radioactivity ele-

tion volumes should be designed to contain
e as possible to that in the environment where
e obtained to allow for effects such as gamma
'ormation density.. and activity of daughter
calibration process.
zation is the process of checking logging
w evidence of repeatability and consistency,
that logging probes with different detector
sure the same amount of gamrma activity in the
The response in cps of every gamma detector

the same radioactive environment.
tion ensures standardization.
nerican Petroleum Institute maintains a bore-
in. Texas, where two formations have been
ovide homogeneous levels of gamma activity so
be standardized on the basis of the response in
.. I API gamma unit is 1/200U'of' the full scale
repreitentative shale model in this borehole (see

otechnical applications, gamma logs should be

I units for standardization.

esentatiVe borehole may be used to periodically
probe response providing the borehole and

vironinent does not change with time or their
ma response can be documented.
II radiriactive.source(s) (thoritim-tireated lantern
bottles of potassium chloride, laboratory radio-
ces. or sleeves containing natural radioisotopes
ds. etc.)) placed over the gamma detector can be
calibration if the sources have been related to a
Ility.
log outputt needs tn be corrected for dead timne
in, forniations with Lunusualy v large count rates,
n-rich pegnaLites or phosphatic sands, and areas
with radioactive waste.
time coriections are usually negligible under
conditions when measured -ammna counts are.
hundred countS, per second.

Lime corrections are estimated by comparing the
esponse under the influence of two similar
urces. !The measured count rate would approxi-
over that with one source when both.sources are
ample volume of the logging tool. The dead time
nt rates to be slightly less than double. Dead time'''

formula: . : .

Time ta V2, +N, N'NlN',:N + N~i.

Corrected coun rate = N= N/(t-Nt)

ti 1.
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where: 9.5 Gamna pro

N,. N = the count rates measured using each of ihe two start of each run tI

similar sources. nuclear counters

N,, the count rate obtained using both of the similar 9.5;1 Gamma r
sources in counts per second, radioactive source

= the dead time correction in seconds. als, such as thori
N = the measured count rate in a formation in counts potassium chlork

perasecond, and sleeves containin
N* = the count rale after correction for the dead time etc;), are frequent

effect. 9.6 Select and

tI, is usually found to be a few microseconds for most gamma 9.6.1 The selet
logging equipment., accessible (for ex

9.7 Determine
9. Procedure example. top of pi

9.1 See the Procedure section of Guide D 5753 for planning measurement poi

a logging program, data formats, personnel qualifications, field 9.7.1 The meas

documentation, and header documentation, the distanice alon,

9.1.1 Document gamma specific information (for example, the ciystal within
crystal size. type, and location). unless the positio

approriate operator has infoi
9.2 Identify gamma logging objectives. Select appro tmriateinfor

equipment to meet objectives., to a prominent re
9.7.2 Position

9.3 Gamma logs are commonly run with other* logtng reference point (i

measurements in combination probes for correlation purposes, depth recording/d
This is most often done by equipping other classes of logging 9.8 Select hor
probes (electric, indication, neutron porosity. etc.) with gamma mcea project obj,
detectors (see Fig. 4). 9.8.1 . Prefoerre

9.3.1 Detector location on the probe needs to be appropriate two or five inche,
to meet the project objectives. Long combination probe strings on the plot (for e
with the gamma detector located at a significant distance from.. 9.8.2 Prererrec
the bottom of the probe may he inappropriate. Gamma detec- such that depth
tion position on the logging probe is especially important in ..tý Zý example. 115.. 1/1
shallow boreholes where over drilling the borehole is not. 9.9 Seledigi

possible. . ."meet project obje
9.3.2 Gamma probes are usuallyvi-un free-hanging where the 9.9.1 Digitizir

probe lies against one side of the borchole that is, asa mandrel. vertical resolutio

However, gamma detectors are sometimes included with con- I ft (30 cm).
bination probes tha. are run centralized or decentralized ino the 9.9.2 Typicall
borehole. Gamma response may be somewhat different de- to ersur that thi
pending upon the method used (for example. tree-hlanging or 9.3 Even ti

centralized) in a given geologic environment. smoothing, the rt

9.3.3 Gamma equipmeni decontamination is addressed ac- " reordcd.

cording, to project specifications (see Practice D 5088 for 9 10oThe g-ar
non-radioactive waste sites and Practice D _608 for low level borehole
radioactive waste sttes.9101l 

Gamin

9.4 Select when the gamma probe is to be run in the lo0ging a lwesed because
sequence (see 8.2.2 1 of Guide D575, duced by the. fu

9.4.1 Gamma probes are run after or in combination with logging spccd. G

any television camiera and fluid property probes to insure that propei horizontu
there is minimumn disturbance to the bo-ehlole fluid that-ea ne detcrminýe'sensit
degrade those logs. 9 10.2 Selecti

9.4.2. Gamma probes are ran before any probe utilizing knowledec of b
nuclear sources and more expensive centralized probes 'to. tension on the
ensure borehole stability possible descent should b

9.4.3 Whenev-er possible gamma probes should beron oen hein introd ucer
hole, or.thi'ough the least amount of completion material to 9,11 Select ic
miinimze well construction cffects and to provide Pbas line. 9. 11. Loogir
for comparing subsequent logs . ion of thedata

6
Cop '-m:,pyigt AaTM in' NI faili rigs reserved 5ISn Sep 17 20.20:38 EDT 2006.:
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obe operation is typically checked before the
o insure that equipment is operating and that
ire producing output:
iporation may be checked by placing a small
over the gamma detector. Common materi-

um-treated lantern mantles, small bottles of
de, laboratory radioactive test sources, or
g natural radioisotopes (phosphatic sands,
ly used.
document the depth reference point.
cted depth reference needs to be stable and
ample, top of borehole casing).
and document probe zero reference point (for
'obe or cablechead) and depth offset to gamma
nt. - :

surement point of the gamma logging probe is
g the probe corresponding with the center of

the logging tool: this position is not visible
n is marked on the outside of the tool or the
rmation specifying that position with respect
ference point on the probe housing.
the probe zero reference point to the depth
,round level; top of casing. ete.) and initialize
lisplaty systems,
izontal and vertical scales for log display to
ctives.
t horizontal scale divisions are multiples of
s, such that the log value is' easily determined
xample,,0 to 100, 0 to 200. 50 to 150. etc.).
d vertical scales are multiples of two or five.
cn be easily determined on a log plot (for
10... 1/100. etcl.'
tizing interval (or sample rate if applicable) to
ectives (see 8.3.1.2 of GuideD 5753).
iginterval needs to be at least as small as the'
n of tie gammma probe, that is typically about

V, thii interval is no larger than 0. 5 ft (1 -5 cm)
e optimum vertical resolution is achieved.
tough field olots may be generated with
iwest '(non-filtered) form of the data should he

[.11a probe is lo;wered to the bottom of. the

a counts should be monitored as the probe is
knowledrie of the averaue count'rates pro-

rmnation is important in determining proper
'amma vaale range is also nIeded to determine'aI scale and with some instrumentation, to
iv ity/gain setting's. . ii:::? . " '

on of piobe speed while lowering is based on
orehole depth, stability' and other conditionis:
measuring wheel and smoothness of probe
eiemonitored to ensure that depth errors are not

gging spe cd
ig speed should be.determined by the applica
acquired to mneet project objectives.
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9.1 1.2 Typical gamma togging speed is approximately 20

ft/min (6 rm/rnin), but slower speeds may be needed if forma-

tion gamma activity is low.
9.1.1.3 Proper logging speed is indicated by gamma logs that

show distinct beds, which correlate with other information

such as core descriptions or driller's logs. arid where there is

relatively little random fluctuation within ebeds (see Fig. 1).

9.11.4 If the operator is concerned about whether logging

speed is affecting the quality of the gamma log, the operator

should repeat a representative section of the log (representative

of the geologic variation in the borehole) using the same speed;

if the log reproduces interpreted bed boundaries that agree with

other log and gcologic data and the initial run, then the logging

speed is adequate. If there are significant chaniges in the

interpreted, bed boundaries or if bed boundaries (lithologic

contacts) are not indicated. the opcrator should try logging at a

reduced speed.

GAMMA, IN
COUNTS.PER SECOND
0 10 20

9.11.5 In situations where gamma activity is extremely lw,

such as in many basalts and some carbonate and quartzite

formations, the loperator can estimate the maximum logging

speed from the formula:

S, < 0.50G or Sý, < 0.150 2)

where:
the logging speed infeet per minute,

S,, =the logging speed in metres per minute, and
G = the average measured gamma activity of the interval

or intervals of interest in counts per second.

This formula gives the logging speed required to ensure that

the standard nuclear statistical erio0r is less than about 5 %. In

some situations, the available time and budget and the length of'

borehole to be logged may indicaite that a trade-off be made

between statistical errors and log resolution, an effective

trade-off for a given situation can be made by experimenting

L3

715

S1650.

Cl

z
• 1700

.1750LU

LU
L-7

0-

LU

LU
I-

LUz

LU

Cal

1800

1850

SAMPLE
REPEAT

| -,LOG:-

NOTZ t-In tvii ti-gure. experimentaiioll with logging speed denionstr.ats that a to ft 'm) per'mMinute logging speed generates usefal and repeatablc

gamnma loegs with statisticil error.,soiiewha- greater than5 %,. but where beids can be'effeitiVely. detected. .

FIG. 5 Example of a Gamma Log From a Basalt Formation of Vry Low Gamma Activity
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with repeat logging runs over representative intervals contain-
ing bed contacts (kee Fig. 5).

9.12 Collect gamnma log data while the probe is moving up
the borehole; data collection while logging upward ensures that
the probe is retrieved smoothly and continuously.

9.12.1 In unstable boreholes. it is sometimes advantageous
to collect data both while probe is being lowered and being
pulled up the borehole.

9. 13 When the probe reaches the top Of the borehole:
9.13.1 Check depth reference and document after survey

depth error (ASDE).
9. 13.2 Determine if ASDE meets project objectives.
9.13.3 Typical tolerance, for ASDE is 0O.4 per 100-ft

interval logged (±0.4 m per 100-m).
9.13.4 Typical depth tolerance for repeat logs is within

0.4 %.
9.14 Selected borehole intervals should be repeated ( that is,

relogged) under similar logging parameters as the initial log.
Repeat logs v'erify that the gamma electronics.are functioning
correctly, and that the logging speed (effect of nuclear statis-
tical fluctuations) is adequate for project objectives. The
interval repeated should have enough variability, if possible, to
checdk repeatability and resolution; also note that nuclear
statistical noise is most likely to affect intervals with relatively
low gamma count rates.

9.14.1 Repeat logs should be compared with the original log
Lt ensure correct operation of the probe prior to ending a
logging event.

A 9.14.2 Repeat sections may not repeat eactl.y because of.
the statistical nature of nuclear activity that introduces some
random fltuctuation into the measured count rate. Individual log
values should typically repeat within one standard deviation,
and, the character and shape of the logs should be similar. Note.
that the importance of high count rates to reduce the statistical
variations between tog runs.

9.14.3 Repeat sections may not repeat exactly due to a
different orientation of the logging probe on the repeat run or
changes in the borehole between logging runs (see Section 6,
I nterferences).

9.15 Evaluate the quality ol hield logs. and comnpare logs
with drilling and completion information.

9.16 Gamma logs are usually smoothed by filtering (iff
hardware or softwarei with an NV-point averaging window (for

example, running average, weighted average. etc.) to minimize
the effects of statistical variation caused by radioactive decay.
The window width:

(N-t1)A- (34

*where:.
N = the number of points, and
Az, = the digitizing interval, which should correspond with

the vertical resolution, which is typically about ft
(30 cm) in most geological formations.

9.16.1 Larger filters are frequently applied to gamma logs
for presentation purposes (compression of the vertical scale):
however, this filtering generally results in loss of some log
iniformation.

9.16.2 Tlhe rawest form of the gamma data and the filered
data should be saved.

9.17 Post-acquisitions calibration checks may be required to
meet the objectives of the logging program to verify ganima
log standardization and dead time correction.

10. Interpretation of Results

10.:1 See the Log Interpretation section of Guide D 5753 for
procedures on log iriterpretation.

10.2 A valid gamma log is important to establish the
distribution of lithology and bedding within a borehole for
correlation purposes, for different logs run in the same bore-
hole (see Fig. 4), and for the extrapolation of results between
boreholes (see Fig. 2).

10.2. [ Except at sites contaminated by radioactive waste,
the measured gzamma photons originate from the radioactive
decay of naturally-occurring isotopes of Potassium-40 and
daughter products of Uranium-238 and Thorium-232 'see Fig.
6),

10.2.2 Gamma logs can be: analyzed individually (that is.,
borehole litholo•gy).

10.2.3 Gamria logs can be analyzed as part of a suite to take
advantage of the syneristic nature of log data

10.3 The gamma log, should be depth correlated with the
other geophysical logs as the first step to interpretation. This is
especially important for logs that use the gamma data for depth
adjustment.

10.3:1 The gamma log data may be filtered, edited, corm,
bined. and merged with other log values.

Anr*>rjte nind(vytUm . -- " 1

Gabtr, and basait '

Coal: -. Some ignite

Si•-nDstne anc Ci crhoqu t:z e - -- A-r.se

Cac,' . .. : s -. -- -- -

Shale :. a Rsd. entonie - - -- Orgac
:lSchts:.er-d gneiss7=

GranIte a tnd rhyo'ite . . . .

Potash~~~ ~~~~ .........oos-.. . ....... .

RADIOACTIVITY INCREASES -- -

FIG. 6 Range of Relative Gamma Activity of Common Rocks
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10.3.2 Final to< headers are filled out and attached to the
data.

10.3.3 The gamma log may be plotted at dififerent scales for
the purpose of interpreting, summarizing. and presenting the
final data.

10.4 Other pertinent information. including borehole con-
struction (casing size). drilling history (hole size, drill method.
penetration rate, core loss, fluid loss. etc.), and. geologic
information should be integrated with the gamma log data.

10.4.1 Many of the borehole effects on the gamma log. such
as correction for attenuation of steel casing and borehole fluid,
can be normalized with empirical data to facilitateinterpreta-
tion. This, it especially important in comparing gamma logs
from borcholes logged with different completion designs.

10.4.2 It is also possible to normalize the gamma log for
wellconstruction if it is possible to log a similar borehole prior
to completion and again after a similar scheme...

10.5 Gamma logs commonly arc the primary indicator of
geologic structure and stratigraphy to be used as a guide in
installing well screens, positioning cement plugs, bentonite
seals or packers. etc.

10.5.1 When gamma logs are used as indicators of bed
boundaries, the bed contact is usually identified as the point
where the log_ measures halt of the total change in amplitude

across the bed contact (see Fig. 5).
10.6 Gamma.logs obtained for depth correlation on loaanno

runs using different probes may not produce the same ount
rates at each depth because of differences in detector efficien-
cies and probe designs.

10,7 Gamma logs may he applied'to correlate litholugy
between boreholes based upon the characteristic g imma activ-
ity of specific beds or formations (See Fig. 6). Gamma logs can
be used to determine the continuity of litholog ,strike, and dip
of beds between boreholes, and to infer the existence of faults
and other discontinuities.-

10.8 The primary application of gamma logs for geotechni-
cal applications assumes a correlation between gamma activity

,and the proportion of fine-grained material in the formation.
The gamma log may be used to calculate a clay volume or
percentage. This assumption is frequently not valid (for ex,
ample, phosphatic sands, arkosic sands. non sedimenita4y en-
vironments, areas of natural radioactive mineralizacion, etc.)
and- siould be tested in the project area. This testing mayv
consist of cross plots. principal component ainalvsiK. and other
-nultivariate statistical techniques. The application of gamma
log analysis in the estimation of clay fraction. may also be

.,.complicated by the presence of more than one clay type. each -

of which has a distinctly different level df gamma activity.-

10.9 Gamma logs can be used to detect the presence of
radioisotopes in boiehole tracer studies, calibrated in units of
i'adioisotope concent-ration to assess the degree of radioisotope
contamination at radioactive waste sites, and used to locate
source rock'sin natural radium and radon hazard' assessment
studies.

11, Report

11.1 The Report section of Guide D 5753 should be con-
sulted for requirements-of the report.

11.2 Providers of gamma logs shall describe the compo-
nents of the gamma logging system, the principles of the
methods used. methods and.results of calibration and standard-
ization, I perfonnance verification (repeat. sections, ASDE, cor-
relation with other logs and key features such as bottom of steel
casing, etc.), and uniqueness of interpretation.

11.3 Information on the software and algorithms used
should be documented.

11.4 Any deviations from this -uide should be documented.
11.5 Presentation of gamma iogs should be designed to meet

project objectives. At a minimum. depth (y-axis) and units of
measurement (x axis) scalcs.should be clearly marked. There
may be a diffbeiece between presentations of data collected in
the field versus in the final report.Any scale "wraps" should be
clearly marked (see Fig. 1).

11.5.1 Gamma logs are typically displayed with linear
scales in counts per second or API units (see Fig I4.-

S1.5.2 The digital data should be provided in ASCII format
and include depth referenced gamma valun and all pertinent
header and calibration information- for example, Loe ASCII
Standard format (LAS)..-.'.. -

1 1,53 Ficld' plots 'typically are generated at the time of
lo,;-ný or' immediately upon completion of data acquisition.
These plots may be delivered in the field or may be discarded
at some point later in the project. They are not typically
included in the report. . .

11.5.4 Final log plots ase typicallygenerated .post acquisi-.
tion. They consist of the filtered and edited gamma data
combined and merged with logical combinations of other log
data. Final log plots aue typically plotted in an industry
standard format such is API format and may be included in the
report." --' -'"

11.5.5 Summary log plolts nay be generated (typically at
reduced scales) to incorporate other logs, relevant data. and
interpretations. These plots are gnerally included in the report.

12. Keywords.-

12.1 boreholh geophysics; dead time correction; gamma
ko.; narursI gammt log; nuclear statistics; radioisotope; well
consuructmon: well loging -
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geophysical services

February 23, 2007

GEOVision Project Number 6355

Mr. Michael D. Sufiarski
MACTEC Enigineering and Consulting
2801 Yorkmont Road. Ste 100
Charlotte, NC 28208

Subject: Four Electrode Wenner Resistivity Tests
South Texas Project Energy Generating Station

South Texas COL Project -MACTEC JOB NUMBER 5050-06-0496

Dear Mr. Suffiarksi:

A geophysical survey was conducted January 3, 2007 at the South Texas Project Energy
Generating Station near Bay City, Texas. The purpose of the'geophysical survey was to measure
soil resistivity according to ASTM standard.G57-2006. Site conditions consisted of soft clayey
soils with heavy (ldcationsEER-901 and ER-902) or minor (locations ER-401 and ER-301)
vegetation

METHODOLOGY'
Resistivity equipment used during this investigation included a MiniRes HP earth resistivity
meter coupled to 1/4- inch stainless steel electrode stakes with 20 gauge insulated copper wire. A
test rcsistor rated at 1.9.935 ohms (at 72 degrees Fahrenheit) was used to verify the MiniRes HP
was operating within calibrated.levels. The MiniRes HP operates at two selectable power levels:
"Low Power" witha I mA output current and 730 V peak to peak, and "High Power" with an
output Current of 10 mA and 530 V peak to peak. Typically, the "High Power" setting is only
used in resistive environments or for very long arrays where soil conditions limit transmission of
current through the subsurface. The "High P6wer" setting increasestoutput current; however with
a corresponding decrease in sensitivity to very low measured resistance values.

FIELD PROCEDURES
Before conducting the geophysical survey the battery level was checked on the resistivity meter
and found to be within acceptable limits. Ambient temperature and soil conditions were recorded
on the field log. Electrode spacing was pre-determined based on information provided by the
client.

A test resistor rated at 19.935 ohmsi Was connected to the positive and negative current and:
potential leads on the Minikes HP immediately before the first sounding andimnmediately after
the final sounding, at each of the survey locations. The resistance value across the test resistor
and the time of the test measurement was recorded on the field log.

Page 1 of 7
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Resistivity measurements (soundings) were made at four locations (ER-90 1, ER-902, ER-401

AND ER-301) at the selected intervals using a surveyor's measuring tape for spatial control. See

Attachment A of the MACTEC Geotechnical Data Report for surveyed locations of the four.field

resistivity test locations.

Resistivity measurements at ten electrode spacings were made on each line. For each resistivity

meaurement, four stainless steel electrodes were placed at equal distances (a spacing) in a straight.

line. A current Was applied from the outer electrodes, and a potential reading (voltage) was

measured across the inner electrodes. The MiniRes HP displays the resistance value, which was

recorded along with the a spacing on a field data sheet and later transferred to a spreadsheet.

Two or more measurements were recorded at each station for quality control. If there was

significant variation between the first and second measurements the control leads, electrode cable

and electrode coupling were field checked to ensure proper survey coinditions. After each

measurement, the electrodes were moved to the next a spacing and another set of measurements

was takenl Due to conductive soil conditions, the instrument was operated at the lower power

setting. Measurements were also taken at the higher output power setting, but conductive soil

conditions limited the usefulness of data recorded at:that power setting. Measurements labeled

"NA" on the attached Tables 1-4 indicate readings recorded with the instrument at "High Power".

outside the sensitivity range for that power setting.

DATA REDUCTION
Six spreadsheets were generated from the collected resistivity data. Probe spacing (a) and

resistance reading (AViI), were entered for each resistivity measurement. A generalized form of

the four-electrode array is shown in Figure 1.

I

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

+C +P -P -C
., ..4 R 3  .. . . ........ .. .... . . R 4 - ................ ....

Figure 1: The generalized form of the four electrode array

When the material upon which the current is induced is uniform, the resistivity calculated will be

constant'independent of electrode configuration. However, in a field investigation where

subsurface heterogeneities exist, the calculated resistivity Values will vary with electrode array.

This calculated resistivity is referred to as apparent resistivity (p,), and can be calculated using

the relationship:

2IzA V2pa ::: : ..r

1R3 R _ j
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For the Wenner arTay, which was used during this investigation, where Ri R4 R3 - R2 and Ri

2R2 = 2a, it can be shown that the formula for calculated apparent resistivity can be reduced to the

following fomn:

Pa =

RESULTS
Data collected from the. four Wenner resistivity arrays are attached as Tables 1-4. Electrode a

spacing was converted tometers in order to provide an average soil resistivity in ohm-meters.

According to ASTM Standard G57-2006, data is also presented in the ohm-centimeter unit.

Measurements labeled "NA" on the attached Tables 1-4 indicate readings recorded with the

instrument at "High Powver". outside the sensitivity.i-ange for that power setting.

All completed data processing forms are retained in project files. All files generated during the

processing sequence were archived on CD-ROM.

SUMMARY
Four-electrode soil resistivity measurements were made at the South Texas.Project Energ,

Generating Station according to ASTM standard G57-2006. Soil and rock resistivity Values were

made at four locations, using electrode spacings determined by the client. Field measurements

and calculated values were consistent and repeatable at all locations, as summarized in Tables 1-

4.

If you have any questions concerning this investigation, please call us at 951-549-1234.

Sincerely,
GEO Vision Geophysical Services

Submitted by:. Reviewed and Approved by:

JB Shawver Antony J. Martin

Senior Project Geophysicist Technical Director

Attachments:

Table 1: Resistivity Soundings ER-901
Table 2: Resistivity Soundings ER-902
Table 3: Resistivity Soundings ER-401

Table 4: Resistivity Soundihgs ER-301
Applied Technical Services, Incorporated Certificate of Calibration

Applied.Technical Services, Incorporated Calibration Data Sheet.
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TABLE 1-ELECTRICAL RESISTIVITY. SOUNDING ER-901

Job Number .6533 -Date 3 Jan-07

19,935 ohm Test Resistor Reading'

Project 5050-06-0496
February 26, 2007

1I9.95 ohm-at .1010 - 19!931 ohm at 1120
-': .... ': ....... . " :"'.. . Cacuiae~t ! ... "" "Repeat,,

- Resistance Geometric Calculated Converted Calculated to Repeat Repeat' Repeat Calculation to

Reading. Multiplier -:Magnitude Magnitude: Ohm-cm Resistance- Magnitude Conversionm
....... • - , . .... ,. "O hm -cm ..

[f] [Ohm]. - [2(pi)A]. ... [Ohm-ft.] [Ohm-m] [Ohim-cm] :[Ohm] [Ohm-ft.] [Ohm-m]l [Ohm-cmn]

3.0- 1.340 18.850 25.258 7.699 769.876 1.300.. .24.504 7.469 746.9

5.0 '0.671 31.416 21.080 6.425 642.52.1 •0.700 21.991 6.703 670.3

7.5 0.364 47.124 '17.153 .- 5.228 . 522.826 0.400 18.850 5;745 574.5.

10.0 0.259 62.832 . .16.273 .4.960 496.015 0.300 18.850. 5.745 574.5

15.0 ' 0.177 94.248 16.682 5.085 508.463 0.200 18.850.. .5.745 574.5.

30.0 . 0.130 - 188.496 . 24.504 7.469 746.895 0.100 18.850 5.745 " 574.5
50.0 , 0.098 , 314:159 . 30.788 9.384 938.406 0.100 31.416._ 9.576 957.6

100.0 . 0.060" 628;3191;. . *"37.699 11.491 .1149.069 0.100 62.832 19.151 1915.1

200.0_ 0.034 1256.637 , 42.726 . ' 13.023 1302.278 NA NA NA NA

300.0, 0.023 .1884.956 .43.354 13.214 1321.429 NA NA NA NA.

.TABLE 2. ELECTRICAL RESISTIVITY SOUNDING ER-902

Job Number 6355 Date 3-Jan-07

-19,935 ohm Test Resistor Reading.

19.930 ohm at-1240 ' 19.931 ohm at 1316_._
Repeat

Api '.Resistance Geometric Calculated Converted Calculated to Repeat Repeat . Repeat Calculation to.
.. .. Reading. Multiplier' Magnitude Magnitude Ohm-cm Resistance . Magnitude, Conversion -cm

[ft.] . [Ohm] [2(pi)A] [Ohm-ft], [Ohm-rnn] . [Ohm-cm]. [Ohm]' [Ohm-ft.] ' [Ohm-m] [Ohm-cm]

3.0 1.130 :18.850 21.300 . 6.492 649.224 1.100 20.735 ' 6.320 . 632.0

5.0 , .0.616 31.416 . 19-352.. .5.899 . 589.855. 0.600.. 18.850 " 5.745 . . 574.5

7.5: 0.339. 47.124 15.975 4.869 486.918 0.300 14.137 4.309 430.9

1 0.0ý 0.258 62.832 16.211 •4.941 494.100,. 0.300 18.850 .5.745 . . 574.5

150 , .. 0.178 94.24.8 16.776 5.113 511.336. .0.200 18.850 .. 5.745 . .. 574.5

"300 0.128 188.496 . 24.127 " 7.354, , 735.404 0.100 5. 18.850 .5745. 574.5

-50.0 ,-.. 0.096 " 31.4.159 3 9.193 .919.255 0.100 31.416 .9.576 957.6

-. 100.0 0.055 " .628.319 34.558 " 10.533 - 1053.313 0.100 62.832.... 19.151 1915.1

200.0 "'0.033 1256.637- 41.469 . 12.640 1263.976 - NA NA NA NA

300.0 '"0.022 1884.956" 41.469 ' 12.640. 1263.976 NA NA NA NA -
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:TABLE 3 ELECTRICAL RESISTIVITY SOUNDING ER-401

.Job Number• 6533 Date 3-Jan-07

19.935 ohm Test Resistor Reading

Project 5050-06-0496
February 26, 2007

IOa4 Q WA 1,"+ I AA A I a Win k f 1901

7" ..4I 1151 In --t •. .. - i . ... ' , . " " C 
....

Resistance Geometric Calculated Converted Calculated to Repeat Repeat Repeat Repeat

A.Spaciig 
Calculation to

Reading Multiplier Magnitude Magnitude Ohm-cm Resistance Magnitude Conversion. • h " "

[ft.] [Ohm] [2(pi)A] [Ohm-ft.] [Ohm-m] [Ohm-cm] [Ohm]- [Ohm-ft.] [Ohm-m] [Ohm-cm]

3.0' . 1.222 18.850 23.034 7.021 702.081 . 1.200 22.619 6.894 689.4

5.0 0.688 .31,416 . 21.614 6.588 658.800. 0.700 21.991 " . 6Y703 670.3

7.5 0.423 47.124 19,933 .6.076 607,570 .. 0.400 18.850 5.745 574.5

.10.0 0.315. .62.832 19.792 6.033 603.261 .. 0.300 .18.850 :5.745 574.5

15.0 0.215. .94.248 20.263 6 176 617.625 0.200 18&850. 5.745 -574.5

30.0 0.137. 188.496 . 25.824 7.871 787.112 .0.100 , 18.850 . 5.745 574.5

50.0 ..0.101 314.159, 31.730. 9.671 967.133 0.100 31-416 9.576 957.6

100.0 0.061 628.319 38.327 11.682 1168.220 0.100. 62.832 . 19.151 1915.1

200.0 0.032 1256.637 .40.212 12.257 1225.674 . NA NA. NA NA,

300.0 '0.023 . 1884.956 . 43.354 13.214 1321.429 NA NA NA NA'

TABLE 4 ELECTRICAL RESISTIVITY SOUNDING ER-301

Job Number 6533 : Date..3-Jan-07

.19.935 ohm Test Resistor Reading'...

19.93 ohm at 1554 . . 19.93 ohm at 1630 ..... Repeat

Resistance. Geometric: Calculated Converted Calculated to Repeat - Repeat Repeat Calculation-to

-A-Spacing Reading: Multiplier • Magnitude Magnitude Ohm-cm Resistance Magnitude- Conversion Ohm-cm

[ft.] [Ohm] . 2(pi)A] [Ohm-ft] [Ohm-m] [Ohm-cm] [Ohm] [Ohm-ft.]. [Ohm-m, [Ohm-

3.0 2.011 . 18.850 37.906 11,554 11.55.389 .2.000 37.699 11,491 1149.1

5.0 1.135_ 31.416 - . 35.657 •10.868 -1086.828 .1.100 34.558 10.533 1053.3

7.5 0.708 47.124 33.364 .. 10.169 1016.926 0.700 32.987 10.054 1005.4

10.0 . 0.269 62.832 - 16.902 ..5.152 515.166 0,3001 18.850 - 5.745 574.5

15.0 0.178 94.248 16,776 , 152113 . . 511.336 0.200 , 18&850 .5.745 .574,5

30.0 , 0.141 188.496 ' 26.578 8.101 .810;094, 0.100 18.850 - 5.745 . 574.5

50.0 . 0.110 314.159 34,558 10.533 1053.313. 0.100 31.416 9.576 957.6

100.0 0.062 628.319 - ..t38.956 -11.874 1187.371 0.100 - 62.832 19.151 1915.1

200.0 0.035 1256.637 - 43.982 13.406 1340.580 .. NA, NA NA NA.

300.0 0.024 1884.956 45.239 13.789 1378.883 . NA . NA NA NA

Page 5 of 7
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LABORATORYTESTING - GEOTECHNICAL

Laboratory testing was performed on disturbed and undisturbed samples during the subsurface
investigation. All testing was performed in accordance with 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 Bechtel. Bechtel submitted Geotechnical Laboratory Test Assignment Sheets dated November 16,
December 7, 14, 19, 20, and 28, 2006, and January 2, 7, and 8, 2007. Revised Geotechnical Laboratory
Test Assignment Sheets dated December 18 and 21, 2006, and January 8, 2007 were also submitted.

The laboratory personnel determined that some of the assigned tests on soil samples could not be
performed because of insufficient sample volume.

Testing of soil samples, except for chemical tests, distribution coefficient (Kd), and Resonant Column
Torsional shear (RCTS) testing, was performed in MACTEC's laboratories in Charlotte, North Carolina,
Phoenix, Arizona, and Atlanta, Georgia.

Chemical testing for pH, sulfates and chlorides on selected soil samples as assigned by Bechtel was done
by Severn Trent Laboratories, Inc. (STL), a subcontractor to MACTEC.

The distribution coefficient, Kd, will be conducted by the Savannah River National Laboratory, located at

the Savannah River Site of the DOE in Aiken, South Carolina and operated by the Washington Savannah
River Company. The Washington Savannah River Company LLC, under a Work for Others Agreement
with MACTEC, will perform the Kd tests. These test results are not available at the time of this
submittal. The Kd test results will be submitted as Attachment H at a later date.

Resonant Column Torsional Shear (RCTS) testing of soil samples as assigned by Bechtel is in progress
by the Fugro Consultants laboratory in Houston, Texas, a subcontractor to MACTEC, under the technical

overview of Dr. K.H. Stokoe of the University of Texas. The RCTS test results are not available at the
time of this submittal. The RCTS test results, as well as the classification test results on the samples will
be submitted as Attachment I at a later date.

Excluding the Kd and RCTS tests, the following tests were performed, and the results are presented in
this Attachment F:

1.1 IDENTIFICATION TESTS

" Moisture content - ASTM D 2216-05
0 Unit weight of soil - ASTM D 5084-03
* Specific gravity of soil - ASTM D 854-06
* Sieve and hydrometer analysis - ASTM D 422-63 (2002)el and ASTM D 6913-04el
" Atterberg limits - ASTM D 4318-05
" Chemical analysis (pH, Chloride, Sulfate) - EPA 846 9045/9056-300.00/8056-300.00 and EPA

SW-846 9045

I
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1.2 COMPRESSIBILITY TEST

* Consolidation Tests; one dimensional - ASTM D 2435-04 Method B

1.3 COMPACTION AND STRENGTH TESTS

* Moisture density - ASTM D 1557-02e1
* Unconsolidated; undrained triaxial compression -ASTM D 2850-03a
a Consolidated; undrained triaxial compression- ASTM D 4767-04
a Direct shear; soil - ASTM D 3080-04
0 Unconfined Compression - ASTM D-2166-00el
a California Bearing Ratio - ASTM D 1883-05

1.4 REPORTING

Except for the Kd and RCTS tests, the laboratory test reports, consisting of individual test data and results

sheets as required by the testing standard, are contained in this Attachment F. A summary of the test
results on can be found in Table F-i of this attachment.

1.5. UALITY ASSURANCE

Quality related activities performed by MACTEC and it's subcontractors during the work herein

presented were in accordance with the MACTEC Quality Assurance Manual and the MACTEC Quality

Assurance Project Document. The MACTEC QA program complies With NQA-1 Subpart 2.2 and the

requirements of IOCFR50 Appendix B.

1.6 DESCRIPTIONS

A brief description of the tests performed and reported in this Attachment F is as follows:

Moisture Content - ASTM D 2216-05

A test specimen is dried in an oven at a temperature according to the ASTM standard to a constant

weight. The loss of weight due to drying is considered to be water. The water content is calculated by

dividing the weight of water by the weight of the dry specimen. The water content is expressed as a

percentage value.

Unit Weight of Soil - ASTM D 5084-03 (Sections 5.7 - 5.9. 8.1, 11.3.2)

Sections of the undisturbed samples were extruded from the sampling tubes and trimmed to remove any

surface irregularities. Dimensions of the sample were measured and recorded and the weight was

determined. Unit weight was calculated by dividing the sample weight by volume. If the moisture

content is known, dry unit weight can be calculated by dividing the wet sample unit weight by (1 +

moisture content, in decimal format).

2
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Specific Gravity of Soil - ASTM D 854-06
The specific gravity is required in calculation of the soil properties void ratio and degree of saturation.
Specific gravity G, is defined as the ratio of the unit weight (or density) of soil_solids (particles) to the
unit weight (or density) of water. The specific gravity of the soil particles is determined according to
Method B of the ASTM standard.

Sieve and Hydrometer Analysis- ASTM D 422-63 (2002)el and ASTM D 6913-04el

Sieve Analysis - The dried soil sample is separated into a series of fractions using a standard set of nested
sieves. The sieving operation is conducted by means of a lateral and vertical motion of the nest of sieves,
accompanied by jarring action to keep the sample moving continuously over the surface of the sieves. The
weights retained on each of the set of nested sieves are used to calculate the percent of the sample passing
each sieve size.

Hydrometer Analysis - The portion of the soil sample passing the No. 10 (2.0 mm) sieve is soaked in
water and dispersed using a dispersing agent. The solution is placed in a cylinder and stirred, and the
density of the solution is monitored over time with a hydrometer to observe the settling out of suspended
soil particles. Diameters corresponding to the readings of the hydrometer are then calculated using
Stoke's law.

ASTM D 6913-04 is the current specification for grain size analysis, but does not include hydrometer
testing. Where hydrometer testing was required, Section 1.4 of the specification allows that ASTM D
.422-63 (2002) be used.

Section 5.1.1 of ASTM D 422-63 (2002) and Table 1 of ASTM D 6913-04 give minimum sample weight
requirements (the minimum depends on the maximum particle size present) for each test. In cases where
there was not enough sample to meet the appropriate recommended weight, the test was completed using
the available sample and it was noted in the Remarks section of the Particle Size Distribution Report.

Atterberg Limits - ASTM D 4318-05

The specimen is processed to remove material retained on the No. 40 (425-pm) sieve. The liquid limit is
determined by performing trials, in which a portion of the specimen is spread in a brass cup, divided in
two by a grooving tool, and then allowed to flow together from the shocks caused by repeatedly dropping
the cup in a standard mechanical device: The multipoint liquid limit, Method A, requires three or more
trials over a range of water contents to be performed and the data from the trials plotted or calculated to..
make a relationship from which the liquid limit is determined. The one-point liquid limit, Method B, uses
the data from two trials at one water content multiplied by a correction factor to determine the liquid
limit.

The plastic limit is determined by alternately pressing together and rolling into 1/8-inch (3.2-pm)
diameter thread a small portion of plastic soil until its water content is reduced to a point at which the
thread crumbles and can no longer be pressed together and re-rolled. The water content of the soil at this
point is reported as the plastic limit.

3
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The plasticity index is calculated as the difference between the liquid limit and the plastic limit.

Chemical Analysis (pH, Chloride. Sulfate) - EPA 846 9045/9056-300.00/8056-300.00 and EPA SW-846

9045

A small quantity of soil was placed in a jar and sent to the laboratory for chemical analysis. Chemical

analyses consisted of soil pH, and chloride and sulfate ion concentration. Soil pH is measured using a pH

meter with results reported to 0.1 pH units. The concentration of chloride and sulfate ions is measured

using an ion chromatograph with results reported in units of milligrams per kilogram.

Consolidation Tests - ASTM D 2435-04 Method B

Sections of the undisturbed samples were extruded from the sampling tube for consolidation testing. The

specimen was then trimmed into a disc 2.5 inches in diameter and 1-inch thick. The disc was confined in

a stainless steel ring and sandwiched between porous plates. It was then subjected to incrementally

increasing vertical loads and the resulting changes in specimen height with respect to time were measured

with a micrometer dial gauge.. The load increments were doubled each time, and deformation

(consolidation) under each load increment was considered complete when the deformation, versus time

plot became asymptotic using the log-time method. The test results are presented in the form of pressure

versus percent strain, and pressure versus void ratio curves.

Moisture-Density Modified Proctor Test - ASTM D 1557-02el

Two buckets of soil were obtained in the field for each bulk sample assigned by Bechtel. In the

laboratory these buckets were thoroughly mixed to assure uniformity of test specimens for all testing

assigned on the bulk samples.

For the moisture-density relationship, the samples were tested in accordance with the ASTM standard for

the modified Proctor test. The test yielded the optimum moisture content and corresponding maximum

dry density for the bulk sample.

Unconsolidated - Undrained Triaxial Compression Test - ASTM D 2850-03a

The undisturbed samples assigned for testing were cut into sections which were extruded vertically from

the sampling tubes for triaxial shear testing. The specimens thus formed consisted of cylinders with

nominal diameter 2.9 inches and a height to diameter ratio of between 2 and 2.5 as required by the ASTM

standard. The specimens were encased in rubber membranes. Each was then placed into a compression

chamber and confined by an all-around fluid pressure. The samples were then loaded axially without any

special effort to saturate them, or otherwise change their moisture content, and without allowing any

drainage to occur during the testing. Failure was assumed to have occurred when the specimens had

undergone the maximum load they would support.

Consolidated - Undrained Triaxial Compression Test - ASTM D 4767-04

The specimens, encased in the rubber membranes, were saturated by back-pressure prior to shearing.
Section 8.2.3.1 of the ASTM standard describes how to determine when the specimen is saturated.

Drainage was allowed from the specimen during the consolidation phase, thus allowing equilibrium under

the confining stress, but no drainage was allowed during the loading phase. Failure was assumed to have

occurred when the specimens had reached the maximum deviator stress or an axial strain of 17 percent.
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Pore pressures generated during the loading phase were measured. The test is termed consolidated-
undrained and total stresses result if no pore pressure corrections are included. When the pore pressures
generated during the loading phase are subtracted from the total stresses, effective stresses result.

Direct shear for Soil - ASTM D 3080-04

A soil specimen with a nominal diameter of 2.5 inches and a height of 1 inch is placed in a loading device
and is held under constant normal (vertical) load while the loading device deforms the specimen at a
controlled strain rate on or near a single shear plane determined by the configuration of the device. One
vertical stress was assigned for each test, and shear stresses versus horizontal displacements are taken
whereby peak shear stress is obtained. For each test, the vertical stress is constant throughout the test. The
direct shear test, thus assigned, provides an estimate of the shear strength at the assigned normal (vertical)
stress.

Unconfined Compression - ASTM D-2166-00el

This test determines the unconfined compressive strength of cohesive soil in the undisturbed, remolded,
or compacted condition, using strain-controlled application of the axial load. This test provides an
approximate value of the strength of cohesive soils in terms of total stresses. This test is applicable only to
cohesive materials which will not expel or bleed water (water expelled from the soil due to deformation
or compaction) during the loading portion of the test and which will retain intrinsic strength after removal
of confining pressures, such as clays or cemented soils.

California Bearing Ratio Test - ASTM D 1883-05

The California Bearing Ratio (CBR) test is used to compare the bearing capacity of a material to that of a
well-graded crushed stone. Thus, a well-graded crushed stone material should have a CBR = 100%. The
test uses a loading device to advance a piston at 0.05 in/min into the compacted test material. The load
required for advancing the piston is measured and recorded at specific penetration intervals and used to
generate a stress versus penetration curve.

Each material tested had two specimens prepared at the optimum moisture content and compacted to 95%
of the maximum dry density in a cylindrical mold. Surcharge weights were placed on top of the
specimens to simulate the overburden stresses expected in the field. One of the specimens was then
placed in a water bath to soak for 96 hours, while monitoring swelling that occurred. The other test
specimen proceeded to penetration testing without soaking. Upon completion of the penetration test, the
CBR of each specimen tested was computed using stress measurements corresponding to 0.1 and 0.2
inches penetration and the corresponding values for well-graded crushed stone-I,000 and 1,500 psi,
respectively.

Section 7.1.2 of the ASTM standard was modified per Bechtel request as described in the previous
paragraph.
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MACTEC Engineering and Consulting, Inc. *
STP COL Geotechnical Data Report Attachment F

Project 5050-06-0.496
April 3, 2007

Prepared By/Date:'lr- t•' ) 0Checked By/Date: ,
Table F-2 LABORATORY EQUIPMENT

Laboratory equipment used for the testing included the following:

Seirial'or Lab EI) MACTEC' Equipment-IdenMfcation
Number(s) ,, Officee A

1 thru 11, 472046 Charlotte Hydrometer Cylinder
1 thru 4, A, B, and C Charlotte Soil/Solids Specific Flask/Pycnometer

100 Charlotte Ruler
936-2 Charlotte Mixer

H-4265 Charlotte Mixing Cup
02105539 Charlotte Caliper/Micrometer

1512 Charlotte Balance/Scale (GT 4100)
N5 Charlotte #200 Sieve
N4 Charlotte #140 Sieve
28 Charlotte #100 Sieve
N3 Charlotte #60 Sieve
15 Charlotte #40 Sieve
23 Charlotte #20 Sieve
N2 Charlotte #10 Sieve

7 Charlotte #4 Sieve
10 Charlotte 3/8" Sieve
1 Charlotte ½/" Sieve
12 Charlotte V/' Sieve
4 Charlotte 1" Sieve
6 Charlotte 1-1Y2" Sieve
3 Charlotte 2" Sieve

47 Charlotte 3" Sieve
0130869 Charlotte Caliper
VAC-1 Charlotte Vacuum System
H-1748 Charlotte Absolute Pressure Gauge

98054228 Charlotte Liquid Limit Device

5635726 Charlotte Digital Immersion Thermometer
4085 Charlotte Thermometer

154054 Charlotte Caliper/Micrometer (Dial)
H-3250-943439720 Charlotte Caliper/Micrometer (Length Comparator)

099472 Charlotte Gage Blocks
9048 Charlotte Balance

0002007 Charlotte Caliper
4048 Charlotte Scale
F9-1 Charlotte Feeler Gage Set
622 Charlotte Compression/Tension Loading Device
625 Charlotte Digital Stopwatch
G-1 Charlotte Weights

380645, 548966 Charlotte Balance/Scale
O9HC, D ,E, F, G, H, Charlotte Weights

1290, CA8433
10190 Charlotte Proving Ring



MACTEC Engineering and Consulting, Inc. Project 5050-06-0496

STP COL Geotechnical Data Report Attachment F April 3, 2007

Serial or Lab ID MACTEC Equipment Identification
Offlceý

RPA-6866 Charlotte Drying Oven

05969 Charlotte Digital Indicator (Mitutoyo)

H-4229-2 Charlotte Calibration Block

144, 109, 500, 508, Atlanta Drying Ovens
503
2052 Atlanta Flask #1

2053 Atlanta Flask #2

2054 Atlanta Flask #3

2055 Atlanta Flask #4

2056 Atlanta Flask #5
2057 Atlanta Flask #6

2196 Atlanta Flask #7
2197 Atlanta Flask #8

2198 Atlanta Flask #12
2180 Atlanta Flask_#16

2181 Atlanta Flask #22

2182 Atlanta Flask #25
2183 Atlanta Flask #26

2184 Atlanta Flask #27
2185 Atlanta Flask #28

2186 Atlanta Flask #29
2187 Atlanta. Flask #31

2188 Atlanta Flask SP-2

2189 Atlanta Flask SP-3-

2190 Atlanta Flask SP-4

2191 Atlanta Flask SP-5

2192 Atlanta Flask SP-7

2193 Atlanta Flask SP-8

2194 Atlanta Flask SP-9

2195 Atlanta Flask SP-10

149 Atlanta Thermometer

2126 Atlanta Standard Thermometer

514 Atlanta Glass Thermometer

418,412,411,143, Atlanta Balance/Scale
416

448, 1150, 1260,-674, Atlanta #4 Sieve
444

1142, 568, 650, 443, Atlanta #10 Sieve
1143

569, 1141, 1140 Atlanta #20 Sieve

1186, 1264, 1991, Atlanta #40 Sieve
1187

319, 1181 Atlanta #60 Sieve

1918,1138 Atlanta #140 Sieve

1915, 1876,2531 Atlanta #200 Sieve



MACTEC Engineering and Consulting, Inc. Project 5050-06-0496
STP COL Geotechnical Data Report Attachment F April 3, 2007

Serialor Lab LD- MACTEC -. Equipment Identification,

310 Atlanta 3" Sieve
438 Atlanta 2-½/2" Sieve
743 Atlanta 2" Sieve

309, 671 Atlanta l-1/2" Sieve
436, 672 Atlanta 1" Sieve
437, 669 Atlanta 3/4" Sieve

457, 1145 Atlanta •V2" Sieve
445, 314, 673 Atlanta 3/8" Sieve

785 Atlanta #100 Sieve
2446 Atlanta 7/16" Sieve
449 Atlanta ¼" Sieve
486 Atlanta Optical Scope

2151/52042 Atlanta Hydrometer - 152H
1152, 1153, 1155 thru Atlanta. Hydrometer Cylinder

1159
244, 242, 245,246, Atlanta Sedimentation Cylinder
249, 270, 256, 265,

257, 264, 261
1165 Atlanta Mixer Cup
2354 Atlanta Mixer
485 Atlanta Caliper Master
526 Atlanta Calipers, 8" Digital
2424 Atlanta 8" Caliper

2563, 2376 Atlanta Digital Calipers
2545 thru 2547 Atlanta Digital Load Cell
2575 thru 2583 Atlanta Digital Load Cell

Node 66 Atlanta Pressure Transducer/Pressure Gauge
Node 67 Atlanta Pressure Transducer/Pressure Gauge
Node 69 Atlanta Pressure Transducer/Pressure Gauge
Node 70 Atlanta Pressure Transducer/Pressure Gauge
Node 73 Atlanta Pressure Transducer/Pressure Gauge
Node 72 Atlanta Pressure Transducer/Pressure Gauge
Node 91 Atlanta Pressure Transducer/Pressure Gauge
Node 92 Atlanta Pressure Transducer/Pressure Gauge
Node 98 Atlanta Pressure Transducer/Pressure Gauge
Node 94 Atlanta Pressure Transducer/Pressure Gauge
Node 95 Atlanta Pressure Transducer/Pressure Gauge
Node 97 Atlanta Pressure Transducer/Pressure Gauge
OKET Atlanta Standard Weights
77675 Atlanta Dead Weight Pressure Tester
485 Atlanta Pressure Transducer with Readout
1449 Atlanta Steel Groovine Tool

2255, 1644 Atlanta Liquid Limit Device
526 Atlanta .Gauge Blocks



MACTEC Engineering and Consulting, Inc. Project 5050-06-0496

STP COL Geotechnical Data Report Attachment F April 3, 2007

Seriialor Lab ID MACTEC Equipment Identifictn
- Office

Aiim'b(s
IN7274, 241161 Phoenix Thermometer

1345 Phoenix Stop Watch

13012969, 14705863, Phoenix Digital Balance
14705877, 897126

1610 thru 1620 Phoenix Soil/Solids Specific Gravity Flask/Pycnometer

2004-26, 2004-31 Phoenix Straight Edge

ATS-4197 Phoenix Function Generator

ATS-4005 Phoenix Universal Counter

1079, 1400, 1158, Phoenix Balance
1399

1366,1633 Phoenix Caliper

1633 Phoenix 24-inch Steel Rule

1608 Phoenix Modified Rammer, Manual

1552, 1553 Phoenix Standard Rammer, Mechanical

777, 1506, 1507, 1510 Phoenix 4" Proctor Mold

762, 1644 Phoenix Liquid Limit Device

1366 Phoenix Feeler Gauge

762 Block Phoenix Caliper/Steel Ruler

1640 Phoenix 5/16" Steel Ball w/ 9.84" Acrylic Tube

1301, 1302 Phoenix Sieve Shaker (including timer)

1345 Phoenix Timing Device

1638, G249, 1235, Phoenix Sieve Nest
1239, 1240, 1580

1642 Phoenix #60 Sieve

1641/06339483 Phoenix #140 Sieve

684, 91-15607 Phoenix ASTM 152H Soil Test Soil Hydrometer

1621 thru 1632 Phoenix Hydrometer Cylinder

1639 Phoenix Hydrometer Water Bath

639,1378, Phoenix Drying Oven
1647/0900297

1438 thru 1443, 1303 Phoenix CBR Mold
thru 1305

1306 Phoenix Surcharge Weights

1307 Phoenix CBR Penetration Piston

JW49705 Phoenix Digital Balance

1646 Phoenix #40 Sieve

1645 Phoenix #10 Sieve

1447, 1449, 1453 Phoenix #200 Sieve

1394-1, 1395-1 Phoenix Grooving Tool



!MACTEC

Moisture Content Report
ASTM D2216-05

Project No.
Project Name
MACTEC Lab Location

5050-06-0496
Bechtel / STP / COL

Phoenix

Boring Sample Depth Moisture

No. No. Content

(Ft) (%)
B-309 SS-2 1.5-3 28.0

B-309 SS-5 6-7.5 27.2

B-309 SS-8 10.5-12 27.0

B-309 SS-10 13.5-15 23.6

B-309 SS-11 18.5-20 22.6

B-309 SS-13 28.5-30 24.8

B-309 SS-15 38.5-40 23.3

B-309 SS-16 43.5-45 24.8

B-309 SS-18 53.5-55 20.7

B-309 SS-20 63.5-65 23.4

B-309 SS-22 73.5-75 24.2

A1



MACTEC
Moisture Content Report
ASTM D2216-05

Project No.
Project Name
MACTEC Lab Location

5050-06-0496
Bechtel / STP / COL

Phoenix

Boring Sample Depth Moisture

No. No. Content

B-309 SS-23 78.5-80 20.8

B-309 SS-25 88.5-90 21.5

B-309 SS-27 98.5-100 23.6

B-309 SS-28 108.5-110 17.6

B-309 SS-29 118.5-120 27.1

B-309 SS-30 128.5-130 27.0

B-309 SS-31 138.5-140 21.7

B-309 SS-32 148.5-150 23.3

B-309 SS-33 158.5-160 23.9

B-309 SS-34 168.5-170 25.7

B-309 SS-35 178.5-180 24.6

I',



'MACTEC
Moisture Content Report
ASTM D2216-05

Project No.
Project Name
MACTEC Lab Location

5050-06-0496.
Bechtel / STP / COL

Phoenix

Boring Sample Depth Moisture

No. No. Content
(Ft) (%

B-309 SS-36 188.5-190 28.1

B-309 SS-37 198.5-200 31.8

B-328 SS-4 4.5-6- 22.2

B-328 SS-8 10.5-12 24.1

B-328 SS-9 18.5-20 25.0

B-328 SS-10 23.5-25 22.1

B-328 SS-12 38.5-40 23.2

B-328 SS-13 43.5-45 26.6

B-328 SS-15 58.5-60 25.6

B-328 SS-18 78.5-80 21.4

B-328 SS-19 88.5-90 21.0

1~

'/



MACTEC
Moisture Content Report
ASTM D2216-05

Project No.
Project Name
MACTEC Lab Location

5050-06-0496
Bechtel / STP / COL

Phoenix

Boring Sample Depth Moisture

No. No. Content

(_t) (%)
B-328 SS-21 98.5-100 21.0

B-328 SS-22 108.5-110 14.6

B-328 SS-23 118.5-120 22.0

B-328 SS-24 128.5-130 21.0

B-328 SS-25 138.5-140 18.3

B-328 SS-26 148.5-150 21.3

B-328 SS-27 159-160 25.4

B-328 SS-29 178.5-180 23.6

B-328 SS-30 188.5-190 26.5

B-344 SS-3 3-4.5 24.0

B-344 SS-7 9-10.5 24.6

V



~MACTEC

Moisture Content Report
ASTM D2216-05

Project No.
Project Name
MACTEC Lab Location

5050-06-0496
Bechtel / STP / COL

Phoenix

Boring Sample Depth Moisture

No. No. Content
(Ft) o)

B-344 SS-12 23.5-25 25.9

B-344 SS-15 38.5-40 21.8

B-344 SS-17 48.5-50 27.7

B-344 SS-19 58.5-60 18.6

B-344 SS-21 68.5-70 21.9

B-344 SS-23 78.5-80 20.3

B-344 SS-25 88.5-90 22.7

B-344 SS-26 93.5-95 20.7

B-344 SS-27 98.5-100 29.3

B-405 SS-3 3-4.5 25.0
DH

B-405 SS-6 7.5-9 29.0
DH

Iv

]..

L:':.



MACTEC
Moisture Content Report
ASTM D2216-05

Project No.
Project Name
MACTEC Lab Location

5050-06-0496
Bechtel / STP / COL

Phoenix

Boring Sample Depth Moisture

No. No. Content

(t) (%)
B-405 SS-8 13.5-15 19.8

DH
B-405 SS-10 23.5-25 27.6

DH
B-405 SS-11 33.5-35 25.0
DH

B-405DH SS-13 43.5-45 26.3
DH____

B-405 SS-15 53.5-55 27.9
DH _____

B-405 SS-17 68.5-70 20.9
DH

B-405 SS-19 78.5-80 21.0
DH

B-405 SS-22 98.5-100 27.3
DH

B-405 SS-23 108.5-110 19.7
DH

B-405 SS-24 118.5-120 22.3
DH

B-405 SS-26 138.5-140 17.7
DH

Nt



MACTEC
Moisture Content Report
ASTM D2216-05

Project No.
Project Name
MACTEC Lab Location

5050-06-0496
Bechtel / STP / COL

Phoenix

Boring Sample Depth Moisture

No. No. Content

(Ft) (%)
B-405 SS-27 158.5-160 23.7
DH

B-405 SS-28 178.5-180 22.6
DH

B-405DH SS-29 188.5-190 .16.7

B-405 SS-30 198.5-200 24.0
DH

B-405 SS-32 238.5-240 20.1
-DH
B-405 SS-33 258.5-260 27.3

DH

B-405
BDH0 SS-37 338.5-340 1 .6.7
B-405 UD-17 388-390 28.0
DH

B-405 SS-40 398.5-400 17.1
DH

B-405 SS-41 423.5-425 25.3
DH T SS-45 r 95-01 -8

BASSS-45 498.5-500 21.8
DH _________ ____

N



MACTEC
Moisture Content Report
ASTM D2216-05

Project No.
Project Name
MACTEC Lab Location

5050-06-0496
Bechtel / STP / COL

Phoenix
,L

Boring Sample Depth Moisture

No. No. Content.

(Ft) (%)
B-405 SS-46 523.5-525 21.6
DH -

B-405 SS-47 538.5-540 20.8
DH

B-405 SS-49 578.5-580 19.9
DH

B-432 SS-5 8-9.5 22.3

B-432 SS-8 12.5-14 21.4

B-432 SS-10 23.5-25 25.6

B-432 SS-12 33.5-35 24.2

B-432 SS-15 48.5-50 29.8

B-432 SS-16 53.5-55 23.4

B-432 SS-17 58.5-60 21.2

B-432 SS-18 63.5-65 26.2

10 ,O



'MACTEC
Moisture Content Report
ASTM D2216-05

Project No.
Project Name
MACTEC Lab Location

5050-06-0496
Bechtel / STP / COL

Phoenix

Boring Sample Depth Moisture
No. No. Content

(Ft) (%)
B-432 SS-19 68.5-70 28.1

B-432 SS-21 78.5-80 20.8

B-432 SS-23 88.5-90 21.6

B-432 SS-25 98.5-100 22.8

B-432 SS-27 118.5-120 24.7

B-432 SS-28 128.5-130 21.2

B-432 SS-30 148.5-150 19.8
B-305 SS-8 13.5-15 19.9

DH
B-305 SS-9 18.5-20 22.7

DH
B-305 SS-11 27-28.5 24.0

DH
B-305 SS-16 58.5-60 20.9
DH

V



MACTEC
Moisture Content Report
ASTM D2216-05

Project No.
Project Name
MACTEC Lab Location

5050-06-0496
Bechtel / STP / COL

. Phoenix

Boring Sample Depth Moisture

No. No. Content

(Ft) (%)
B-305 SS-19 73.5-75 .23.1

DH
B-305 SS-21 88.5-90 21.1

DH

B-305 SS-22 93.5-95 22.5
DH

B-305 SS-24 108.5-110 19.8
DH

B-305 SS-25 118.5-120 21.8

B-305 SS-29 170-171.5 23.9-
DH

B-305 SS-30 178.5-180 21.7
DH

B-305 SS-32 198.5-200 26.1,
DH

B-305 SS-33 218.5-220 19.8
DH

B-305 SS-35 258.5-260 29.6
DH

B-305 SS-36 278.5-280 30.4
DH

'1,



MACTEC
Moisture Content Report
ASTM D2216-05

Project No.
Project Name
MACTEC Lab Location

5050-06-0496
Bechtel / STP / COL

Phoenix

Boring Sample Depth Moisture

No. No. Content

(_t) (%)
B305 SS-40 378.5-380 25.7

DH
B-305 SS-42 438.5-440 29.7

DH
B-305 SS-43 458.5-460 23.3

DH
B-305 SS-44 478.5-480 24.3

DH

B-323 SS-1 0-1.5 5.1

B-323 SS-4 4.5-6 21.2

B-323 SS-12 23.5-25 22.5

B-323 SS-14 33.5-35 21.6

B-323 SS-16 43.5-45 20.5

B-323 SS-17 48.5-50 32.1

B-323 SS-18 53.5-55 18.1

~K4A



MACTEC

Moisture Content Report
ASTM D2216-05

Project No.
Project Name
MACTEC Lab Location

5050-06-0496
Bechtel / STP / COL

Phoenix

Boring Sample Depth Moisture,

No. No. Content
(Ft) NO

B-323 SS-19 58.5-60 19.5

B-323 SS-21 68.5-70 23.2

B-323 -SS-22 73.5-75 20.0

B-323 SS-23 78.5-80 20.4

B-323 SS-24 83.5-85 18.3
B-323 SS-25 88.5-90 22.0

B-323 SS-26 93.5-95 17.8

B-323 SS-27 98.5-100 22.4

B-421 SS-4 4.5-6 18.9

B-421 SS-9 12-13.5 20.4

B-421 SS-11 18.5-20 22.5

ti\9' A'
V



MACTEC
Moisture Content Report
ASTM D2216-05

Project No.
Project Name
MACTEC Lab Location

5050-06-0496
Bechtel / STP / COL

Phoenix tg

Boring Sample Depth Moisture

No. No. Content
(Ft) I (0/)

B-421 SS-13 28.5-30 23.6

B-421 SS-15 43.5-45 22.8

B-421 SS-16 48.5-50 35.3

B-421 SS-19 68.5-70 20.1

B-421 SS-20 73.5-75 20.3

B-421 SS-22 88.5-90 23.6

B-421 SS-23 93.5-95 21.5

B-421 SS-24 98.5-100 .19.3

B-419 SS-3 3-4.5 25.3

B-419 SS-7 9-10.5 22.8

B-419 SS-10 13.5-15 21.2

'1~



MACTEC
Moisture Content Report
ASTM D2216-05

Project No.
Project Name
MACTEC Lab Location

5050-06-0496
Bechtel / STP / COL

Phoenix

Boring Sample Depth Moisture

No. No. Content

(Ft) (%)
B-419 SS-12 23.5-25 21.7

B-419 SS-14 33.5-35 26.7

B-419 SS-16 43.5-45 29.0

B-419 SS-18 53.57-55 18.0

B-419 SS-20 63.5-65 20.5

-B-419 SS-22 73.5-75 21.1

B-419 SS-24 88.5-90 25.5

B-419 SS-26 108.5-110 20.4

B-419 SS-27 128.5-130 25.0

B-419 SS-28 148.5-150 21.8

B-419- SS-29 168.5-170 24.8

AU

i.



MACTEC
Moisture Content Report
ASTM D2216-05

Project No.
Project Name
MACTEC Lab Location

5050-06-0496
Bechtel / STP / COL

Phoenix

Boring Sample Depth Moisture

No. No. Content

(TO (%)
B-419 SS-30 188.5-190 31.6

B-427 SS-3 3-4.5 23.5

B-427 SS-7 9-10.5 24.0

B-427 SS-12 23.5-25 23.8

B-427 SS-14 33.5-35 24.6

B-427 SS-17 48.5-50 43.0

B-427 SS-19 58.5-60 18.9

B-427 SS-21 68.5-70 20.3

B-427 SS-24 83.5-85 18.9

B-427 SS-26 93.5-95 21.5

B-427 SS-28 108.5-110 16.7

AV

U



MACTEC
Moisture Content Report
ASTM D2216-05

Project No.
Project Name
MACTEC Lab Location

.5050-06-0496
Bechtel / STP / COL

Phoenix

Boring Sample Depth Moisture

No. No. Content
.ilt! (%')

B-427 SS-29 118.5-120 21.0

B-427. SS-30 128.5-130 20.6

B-427 SS-31 138.5-140 15.7

B-427 SS-32 148.5-150 22.3

B-902 SS-7 11.5-13 19.5

B-902 SS-9 18.5-20 26.8

B-902 SS-10 28.5-30 24.0

B-902 SS-11 33.5-35 22.5

B-902 SS-12 38.5-40 22.5

B-902 SS-14 48.5-50 31.4

B-902 SS-16 58.5-60 24.9

A
1~



MACTEC
Moisture Content Report
ASTM D2216-05

Project No.
Project Name
MACTEC Lab Location

5050-06-0496
Bechtel / STP / COL

Phoenix

Boring Sample Depth Moisture

No. No. Content.

_ _t) (%)
B-902 SS-18 68.5-70 25.7

B-902 SS-20 78.5-80 23.2

B-902 SS-22 88.5-90 23.8

B-902 SS-24 98.5-100 28.0

B-904 SS-11 38.5-40 22.4

B-904 SS-15 63.5-65 23.1

B-904 SS-17 73.5-75 .22.4

B-904 SS-20 93.5-95 25.0

B-908 SS-3 3-4.5 27.0

B-908 SS-9 12-13.5 24.8

B-908 SS-12 23.5-25 24.0

'-V
il/

t:i.

2



MACTEC
Moisture Content Report
ASTM D2216-05

Project No.
Project Name
MACTEC Lab Location

5050-06-0496
Bechtel / STP / COL

Phoenix

Boring Sample Depth Moisture

No. No. Content

(Ft) (%)
B-908 SS-13 28.5-30 24.3

B-908 SS-14 33.5-35 23.0

B-908 SS-15 38.5-40 20.2

B-908 SS-16 43.5-45 22.4

B-908 SS-18 53.5-55 30.6

B-908 SS-21 68.5-70 26.1

B-908 SS-23 78.5-80 21.8:

B-908 SS-24 83.5-85 20.5

B-908 SS-26 93.5-95 19.1

B-909 SS-2 1.5-3 27.0

B-909 SS-6 7.5-9 26.5

16AO

A.,



MACTEC
Moisture Content Report
ASTM D2216-05

Project No.
Project Name
MACTEC Lab Location

5050-06-0496
Bechtel / STP / COL

Phoenix

Boring Sample Depth Moisture

No. No. Content

(_t) (%)

B-909 SS-10 13.5-15 21.1

B-909 SS-12 23.5-25 21.6

B-909 SS-13 28.5-30 26.0

B-909 SS-16 63.5-65 23.5

B-909 SS-18 73.5-75 23.7

B-912 SS-6 7.5-9 28.5

B-912 SS-10 13.5-15 17.2

B-912 SS-12 23.5-25 23.8

B-912 SS-14 33.5-35 26.5

B-912 SS-16 43.5-45 18.8

B-912 SS-18 53.5-55 34.3



MACTEC
Moisture Content Report
ASTM D2216-05

Project No.
Project Name
MACTEC Lab Location

5050-06-0496
Bechtel / STP / COL

Phoenix

Boring Sample Depth Moisture

No. No. Content
t (%)

B-912 SS-19 58.5-60 25.9

B-912 SS-20 63.5-65 20.6

B-912 SS-21 68.5-70 19.2

B-912 SS-22 73.5-75 24.8

B-912 SS-23 78.5-80 24.5

B-912 SS-24 83.5-85 25.0

B-912 SS-25 88.5-90 26.2

B-912 SS-26 93.5-95 29.2

B-912 SS-27 98.5-100 26.4

B-914 SS-4 4.5-6 16.5

B-914 SS-6 7.5-9 28.0

OA



(MACTEC

Moisture Content Report
ASTM D2216-05

Project No. 5050-06-0496
Project Name Bechtel / STP / COL
MACTEC Lab Location Phoenix

Boring Sample Depth Moisture

No. No. Content
Ft) (%/)

B-914 SS-8 10.5-12 26.0

B-914 SS-10 13.5-15 21.5

B-914 SS-11 18.5-20 -24.4

B-914 SS-12 23.5-25 26.9

B-914 SS-13 28.5-30 25.4

B-914 SS-14 33.5-35 25.5

B-914 SS-16 43.5-45 28.1

B-914 SS-17 48.5-50 38.8

B-914 SS-18 53.5-55 24.7

B-914 SS-19 58.5-60 20.5

B-914 SS-20 63.5-65 22.9

IV



MACTEC
Moisture Content Report
ASTM D2216-05

Project No.
Project Name
MACTEC Lab Location

5050-06-0496
Bechtel / STP / COL

Phoenix

Boring Sample Depth Moisture

No. No. Content

(Ft) (%)
B-914 SS-21 68.5-70 19.2

B-914 SS-22 73.5-75 19.8

B-914 SS-25 88.5-90 24.5

B-914 SS-26 93.5-95 23.3

B-914 SS-27 98.5-100 28.1

B-919 SS-3 3-4.5 22.2

B-919 SS-11 33.5-35 27.0

B-919 SS-13 48.5-50 23.1

B-919 SS-16 63.5-65 18.9

B-919 SS-18 73.5-75 19.4

B-919 SS-21 93.5-95 25.2

t 0 '
Nil



MACTEC
Moisture Content Report
ASTM D2216-05

Project No.
Project Name
MACTEC Lab Location

5050-06-0496
Bechtel / STP / COL

Phoenix

Boring Sample Depth Moisture
No. No. Content

(Ft) (%)
TP1- 1 3-6.75 21.7C304
TP2- 2 6.57-9 25.5C304
TP1- 1 2.25-7 24.3C404
TP2-0404 2 7-9 28.4C404
TP1-B919 1 0.5-6 20.2B919
TP2-B919 2 6-8.5 25.9B919
TP1-B927 1 0.5-4 24.1B927

1P2-
B927 2 5.5-8.5 22.0

B-927 SS-4 4.5-6 17.0

B-927 SS-8 10.5-12 22.3

IAN



MACTEC
MoiSture Content Report
ASTM D2216-05

Project No.
Project Name
MACTEC Lab Location

5050-06-0496
Bechtel / STP / COL

Phoenix

Boring Sample Depth Moisture

No. No. Content
(Ft) (%)

B-303 UD-3 108'- 110' 9.7

B-305 UD-7 123'- 125' 16.5

B-305DH SS-41 398.5'- 400' 23.3

B-314 UD-3 121'- 123' 16.1

B-326 SS-8 10.5'- 12.0' 24.5

B-326 SS-11 18.5'- 20.0' 22.2

B-326 SS-13 28.5'- 30.0' 21,3

B-326 SS-15" 38.5'- 40.0' 2.2

B-326 SS-20 63.5'- 65.0' 26.5

B-343 UD-7 173'- 175' 15.6

B-404 UD-1 88.0'- 90.0', 22.6



'MACTEC
Moisture Content Report
ASTM D2216-05

Project No.
Project Name
MACTEC Lab Location

5050-06-0496
Bechtel / STP / COL

Phoenix

Boring Sample Depth Moisture

No. No. Content
(Ft)(%

B-405 UD-11 233'- 235' 15.2

B.405 UD-20 458.5'- 460.5' 19.5

B-409 UD-6 198'- 200' 27.0

B-422 SS-14 23.5'- 25.0' 27.0

B-428 SS-23 108.5'-110' 13.5

B-909 UD-7 98.0'-100' 26.1

B-918 UD-1 3.0'- 5.0' 13.6

B-919 UD-1 8.0'- 10.0' 23.3

B-919 UD-3 43.0'- 45.0' 28.1

B-927 UD-2 28.0'- 30.0' 17.2

~?-~ jb~(



'MACTEC
Moisture Content Report
ASTM D2216-05

Project No.
Project Name
MACTEC Lab Location

5050-06-0496
Bechtel / STP / COL

Phoenix

Jý
Boring Sample Depth Moisture

No. No. Content

(Ft) N%)
B-407 SS-12 23.5'-25.0' 22.8

B-302 SS-13 28.5'-30.0' 21.5

B-301 SS-34 168.5'-170.0' 20.8

B-911 SS-12 23.5'-25.0' 28.4

B-927 SS-10 23.5'-25.0' 25.5

B-927 SS-5 6.0'-7.5' 19.2



rMACTEC
Moisture Content Report
ASTM D2216-05

Project No.
Project Name
MACTEC Lab Location

5050-06-0496
Bechtel / STP / COL

Phoenix VJ\A * I;

Boring Sample Depth Moisture
No. No. Content

(_t) (%)
B-303 UD-3 108'- 110' 9.7

B-305DH UD-7 123'- 125' 16.5

B-305DH SS-41 398.5'- 400' 23.3

B-314 UD-3 121'- 123' 16.1
B-326 SS-8 10.5'- 12.0' 24.5
B-326 SS-11 18.5'- 20.0' 22.2

B-326 SS-13 28.5'- 30.0' 21.3

B-326 SS-15 38.5'- 40.0' 23.2

B-326 SS-20 63.5'- 65.0' 26.5

B-343 UD-7 173'- 175' 15.6

B-404 UD-1 88.0'- 90.0' 22.6

i:i



MACTEC
Moisture Content Report
ASTM D2216-05

Project No. 5050-06-0496
Project Name Bechtel / STP / COL
MACTEC Lab Location Phoenix

• . • . V%•%lhIx

Boring Sample Depth Moisture

No. No. Content

(Ft)_(%)
B-432 SS-20 73.5'-75.0' 20.3

B-421 SS-12 23.5'-24.5' 25.5

B-421 SS-17 59.0'-60.0' 19.0

B-912 SS-17 49.5'-50.0' 26.2

B-914 SS-15 38.0'40.0' 25.0

B-914 SS-23 78.5'-80.0' 18.8

B-914 SS-24 83.5'-85.0' 722.3



MACTEC
Moisture Content Report
ASTM D2216-05

Project No.
Project Name
MACTEC Lab Location

5050-06-0496
Bechtel / STh / COL

Phoenix

Boring Sample Depth Moisture

No. No. Content

(t) (/)
B-432 SS-20 73.5'-75.0' 20.3

B-421 SS-12 23.5'-24.5' 25.5

B-421 SS-17 59.0'-60.0' 19.0

B-912 SS-17 49.5'-50.0' 26.2

B-914 SS-15 38.0'-40.0' 25.0

B-914 SS-23 78.5'-80.0' 18.8

B-914 SS-24 83.5'-85.0' 22.3

!.



MACTEC
Moisture Content Report
ASTM D2216-05

Project No.
Project Name
MACTEC Lab Location

5050-06-0496
Bechtel / STP / COL
. Phoenix 'fJ\A

Boring Sample Depth Moisture

No. No. Content

(Ft (%)
B-303 UD-3 108'- 110' 9.7

B-305DH UD-7 123'- 125' .16.5
B-305DH SS-41 -398.5'- 400' 23.3

B-314 UD-3 121'- 123' 16.1'

B-326 SS-8 10.5'- 12.0' 24.5

B-326 SS-11 18.5'- 20.0' 22.2

B-326 SS-13 28.5'- 30.0' 21.3

B-326 SS-15 38.5'- 40.0' 23.2

B-326 SS-20 63.5'- 65.0' 26.5

B-343 UD-7 - 173'- 175' 15.6

B-404 UD-1 88.0'- 90.0' 22.6



MACTEC
Moisture Content Report
ASTM D2216-05

Project No. 5050-06-0496
Project Name Bechtel / STP / COL
MACTEC Lab Location Phoenix

Boring Sample" Depth Moisture

No. No. Content

(Ft) (%)
B-432 SS-20 73.5'-75.0' 20.3

B-421 SS-12 23.5'-24.5'. 25.5

B-421 SS-17 59.0'-60.0' 19.0

B-912 SS-17 49.5'-50.0' 26.2

B-914 SS-15 38.0'-40.0' 25.0

B-914 SS-23 78.5'-80.0' 18.8

B-914 SS-24 83.5'-85.0' 22.3



.MACTEC
Moisture Content Report
ASTM D2216-05

Project No.
Project Name
MACTEC Lab Location

5050-06-0496
Bechtel / STP / COL

Phoenix

qý..ý404 
%,k

Boring Sample Depth Moisture

No. No. Content

____ (Ft) (%)
B-407 SS-12 23.5'-25.0' 22.8

B-302 SS-13 28.5'-30.0' 21.5

B-301 SS-34 168.5'-170.0' 20.8

* B-911 SS-12 23.5'-25.0' 28.4

B-927 SS-10 23.5' -25.0' 25.5

B-927 SS-5 6.0'-7.5' * 19.2



MACTEC
Data Testing Sheet For The Standard Test Method For Laboratory

Determination of Water Content of Soil and Rock by Mass

ASTM D2216-05

Project No.
Project Name
Boring No.
Sample Depth
Sample No.
Assignment Sheet Date

5050-06-0496
Bechtel/STP/COL

N/A
N/A

N/A

Tested By
Test Date
Reviewed By
Review Date
MACTEC Lab Location

EM
4/4/07

ATL

Lab Wet Soil Dry Soil Water Dry Soil Moisture

Boring Sample Depth ID Tare Tare Wt. + Tare + Tare Wt Wt Content

No. No. (Ft) No. No. (gram) (grams ) (gram) (gram) (grams) (%)

B405 UD-9 193-195' 6923 C-15 15.95 62.30 49.54 12.76 33.59 38.0

B-432 UD-3 25-27' V-13 15.45 101.40 88.57 12.83• 73.10 17.6

B-405 UD-22 518-519' 6928 R-38 16.23 104.43 86.54 17.89 70.31 25.4

Equipment used Equipment ID #

BALANCE: Sartorius 416

OVEN: Humboldt 109

JOW 41s5o1



LIQUID AND PLASTIC LIMITS TEST REPORT

40 60 -

-- Dashed line Indicates the approximate / /

36 - -upper limit boundary for natural soils
//

50 0

32,

2 / /
40--•--

_ C /.
2-30 /24-

w / .i

C'- /20 - - 30 -

16 - - a.-- 0- /

•~//
12 -- -

4_ MVL rOL MH i OH

//
0~0

5 6 7 8910 20 25 30 40 0 10 20 30 40 50 60 70 80 90 100 110
NUMBER OF BLOWS LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PI

Boring 301 STP-310 168.5'-170.0' 11/18/2006 ML Silt with Sand. 20.8 NV NP

Client Bechtel Power Corporation * Tested By:AC Reviewed ByRF
Cliet BehtelPowr CoporaionASTM D4318-05

Project Bechtel/STP/COL M A M CTEC

Project No. 5050-06-0496 __.....

I'AW 413/07



LIQUID AND PLASTIC LIMIT TEST DATA 4/112007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boring 301

Depth: 168.5'-170.0'
Material Description: Silt with Sand
Date: 11/18/2006

Testing Remarks: Tested By:AC
ASTM D4318-05

Sample Number: STP-310 (SS-34)

USCS Class.: ML
Reviewed By:RF

AASHTO Class.: A-4(0)

Run No. I 2 3 4 5 6
Wet+Tare _
Dry+Tare _

Tare

# Blows
Moisture_

40 lLiquid Limit= NV

Plastic Limit= NP
32- Plasticity Index= NP
28- Natural Moisture= 20.8

24-

.• 20-

16-

121

4 -

5 6 7 8 9 10 20 25 30 40
Blows

Run No.l 1 2 3 4
Wet+Tare
Dry+Tare I

Tare
Moisture

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

0
z

0•

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL PI

B-303 LJD-. 63' to 65' 2-19-07 SMSitsad2. 
NV P

Client Bechtel Power Corporation 
0 Tested by: JA Reviewed by: SS

ProectBe~itIITP/OLMACTEC, 
INC. ASTM D4318-05

Project Bechte6/STP/COL
Project No. 5050-06-0496 Figlure Chr1te 1ot Caoia I It•/-o

KAN '413107



LIQUID AND PLASTIC LIMIT TEST DATA

:lient: Bechtel Power Corporation

?roject: Bechtel/STP/COL
ject Number: 5050-06-0496

Sample Data

Source: B-303
Sample No.: UD-l
Elev. or Depth: 63' to 65' Sa

Location: B-303
Description: Silty sand

Date: 2-19-07 Natural Moisture: 25.5

USCS Class.: SM A-.

Testing Remarks: Tested by: JA Reviewed

ASTM D4318-05

mple Length(in./cm.):

LSHTO Class.:
Dy: SS

Liquid Limit= NV

Plastic Limit= NP

Plasticity Index= NP

!i•• •i•¸°I • •I• • • I•LI•• i ....... ... .. ........... .

MACTEC, INC.



LIQUID AND PLASTIC LAIVIITS TEST REPORT
I

w
I-

0

ILI

J

Jo

LIQUID LIMIT

SOURCE SAMPLE# DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PI

B-303 UD-2 88' to 90' 2-19-07 CH I Fat clay 24.7 57 39

Client Bechtel Power Corporation 
A T1ested by: JA Reviewed by: SS

MACTEC. INC. ASTM D4318-05

Project. Beclitel/STP/COL

Project No. 5050-06-0496 - Figure Charlotte, Nokh Carolina &S ./2/2oo7
_______________________________________ .

KAW 41110/o-1



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
P-nject: Bechtel/STP/COL
1 ject Number: 5050-06-0496

Sample Data

Source: B-303
Sample No.: UD-2
Elev. or Depth: 88' to 90' Sample Length(in./cm.):

Location: B-303
Description: Fat clay
Date: 2-19-07 Natural Moisture: 24.7
USCS Class.: CH AASHTO Class.:

Testing Remarks: Tested by: JA Reviewed by: SS
ASTM D4318-05

Liquid Limit Data

Run No. 1 2 341 5 ] 6

Wet+Tare 23.70 22.17 22.39 1_
Dry+Tare. 19.42 1 18.28 18 02 __

Tare 11.45 1 11.32 10.89 ______1_ _ _ _ _ _______

# Blowsj 35 1 26 18 I I I
Moisturel .53.7 I 55.9 61.3 F I I

-K I i -Liquid Limit= 57

Plastic Limit= x 18 .

61 -1 - __Plasticity 
Index= 39

I VI

. ,* I , I

i ii

535 10 20 25 30 40
Blows

Plastic Limit Data

Run No.i .1 1 2 1 3 J 4 _

Wet+Tare 19.83 19.84 ___

ry+Tarej 18.43 1 18.46 & i

Tarel 10.93 10.70 _ _

Moisturel 18.7 17.8 I i

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

z
wj
z

z

(I)

0ý

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL PI

B-303 UD-4 133' to 135' 2-23-07 CH Fat clay with sand 29.5 65 39

Client Bechtel Power Corporation 
Tested by: JA Reviewed by: MH

Project Bechtel/STP/COL 
MACTEC, INC. ASTMD431805

Project No. 5050-06-0496 Figure Charlotte, North Carolina

i

".W 4., 310 o7



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
P-oject: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-303
Sample No.: UD-4
Elev. or Depth: 133' to 135' Sa
Location: B-303
Description: Fat clay with sand
Date: 2-23-07 Natural Moisture: 29.5

USCS Class.: CH AA
Testing Remarks: Tested by: JA Reviewed h

ASTM D4318-05

mple Length(in./cm.):

SHTO Class.:
)y: MH

Liquid Limit Data

Run No.1 1 2 3 4 5 6

Wet+Tare 21.05 23.25 20.44 _ __ _

Dry+Tare 17.12 18.46 16.68 -

Tare 10.88 10.99 11.02 i I
# Blows 31 27 21

Moisturei 63.0 64.1 66.4 _ ____

-.7.5
Liquid Limit= 65.

- Plastic Limit= 26

66.5 I Plasticity Index= 39

.65.5

63.5 "

62.55 10 20 25 30 40
Blows

Plastic Limit Data

Run No. 1 1 2 3 4 _

Wet+Tarel 10.96 1 12.27 1 _

+Tare I 9.58 10.58 1 _
Tare 4.2 1 .4.35 I _ I

Moisture l 25.7 27.1 1 1 _

MAC"T•r• T•r



LIQUID AND PLASTIC LIMITS TEST REPORT

LLI

~Z

C,
0_

LIQUID LIMIT

SOURCE SAMPLE# DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL P

B-303 UD-5 168' to 170' 2-25-07 SM Silty sand 32.0 NV NP

Client Bh Tested by: JA Reviewed by: MH I '-lal

Client Bechtel 'ower Cor ,oration MACTEC, INC. ASTM o4318-05

Project Bechtel/STP/COL

e o 0Fir Charlotte, North CarolinaProject No. 5050-06-0496 q iure tn n te

J(AW 41310"1



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
P-oject: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-303
Sample No.: UD-5
Elev. or Depth: 168' to 170' Sam]

Location: B-303
Description: Silty sand
Date: 2-25-07 Natural Moisture: 32.0

USCS Class.: SM AAS1
Testing Remarks: Tested by: JA Reviewed by

ASTM D4318-05

ple Length(in./cm.) :

iTO Class.:
MH

Liquid Limit= NV
Plastic Limit= NP

Plasticity Index= NP

VAACTrEC. INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

60

50

401

I-zw
I.-z
0

I-

z

C-)

Cl)

301
teu

ProximDashed line indicates the approximate
upper limit boundary for natural soilsrat 

soil

m~~ ~ L rOI F11 I'

20

10

7

4

J •

10 30 50
LIQUID LIMIT

70 90 110

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PI

B-305-DII UD-1 3' to 5' 2-22-07 CH Fat clay 22.5 -62 43

• I •~~ Tested by: JA Reviewed-. MH ¢ •l'

Client Bechtel Power Corporation MACTEC, INC. 0 ASTM b4318-05

Project Bechtel/STP/COL

Project No. 5050-06-0496 Figure Charlotte, North Carolina
IKAw qJ3/o'1



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
P--ject: Bechtel/STP/COL

ject Number: 5030-06-0496

Sample Data

Source: B-305-DH

Sample No.: UD-I
Elev. or Depth: 3' to 5' Sample Length(in./cm.):

Location: B-305-DH
Description: Fat clay

Date: 2-22-07 Natural Moisture: 22.5

USCS Class.: CH AASHTO Class.:

Testing Remarks: Tested by: JA Reviewed: MH
ASTM D4318-05

Liquid Limit Data

Run No. 1 2 3 4 6

Wet+Tare 23.05 22.60 26.07

Dry+Tare 18.42 18.39 20.11

Tare 10.78 11.59 1 10.67

# Blows 34_! 26 21
Moisturel 60.6 61.9 I 63.1

1 Liquid Limit= 62
I Plastic Limit= 19

62.9 ___ __ I iPlasticity Index= 43

62.3 -

61.7 _ _I_ .. I
61.1 + f5I
60.55 10 20 25 30 40

Blows

Plastic Limit Data

Run No.1 1 1 2 3 4

Wet+Tarel 17.05 F 16.38 I
• y+Tare 16.04 i 1,5-59 {'

Tarel 10.63 11.31 ._

Moisturel 18.7 L i8.5 b/ _ _ _

MACTV.C. TNWC



LIQUID AND PLASTIC LIMITS TEST REPORT

x
w
0

U

0ý

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL P1

Boring 305-DH STP-097 13.5-15.0' 11/19/2006 CL Lean Clay with Gravel 19.9 30 14

(SS-8)______ __________________________ ___

Client Bechtel Power Corporation M Tested By:TH Reviewed By:ST

Project Bechtel/STP/COL 
ASTM D4318-05

Project No. 5050-06-0496 I '_.__ ________

KAW NI3107



LIQUID AND PLASTIC LIMIT TEST DATA '2/2312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boring 305-DH

Depth: 13.5'-15.0'
Material Description: Lean Clay with Gravel
Date: 11/19/2006 USCS Class.: CL
Testing Remarks: Tested By:TH Reviewed By:ST

ASTM D4318-05
... sv"t-R

Sample Number: STP-097 (SS-8)

Run No. 1 2 3 4 5 6
Wet+Tare 39.45 39.16 38.77
Dry+Tare 36.92 36.43 36.19

Tare 28.28 27.13 28.17
# Blows 28 25 15

Moisture 29.3 29.4 32.2

32.8. Liquid Limit= 30
•32.4 - -I
32.4• II lPlastic Limit= 16

32 \'Plasticity Index= 14
31.6- Natural Moisture= 19.9

Liquidity Index-- 0.3
31.2

30.4 - - I

30 -

29.6

29.2

28.8 L I ! .
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 3 1 4
Wet+Tare 36.20 36.30
Dry+Tare 35.09 35.17

Tare 28.08 28.21
Moisture 15.8 16.2

MACTEC, Inc.
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LIQUID AND PLASTIC LIMITS TEST REPORT

40 60 000'

- -• _- - - -Dashed line indicates the approximate /

36 upper limit boundary for natural soils
/

50 /-_
32/ 3 --------- - --- / •

// //
40 /__

20 -__•

H /

I0::- - -

w
z/

20 20 30.

1 6 a .

* 10

4~/ ------- LM LorOL MHcjO

0/-l
0 6 7 8 9 10 20 25 30 40 0 10 20 30 40 50 60 70 80 90 100 110

NUMBER OF BLOWS LIQUID LIMIT

SOURCE SAMPLE # DEP TH/ELEV. DATE SAMPLED UISCS MATERIAL DESCRIPTION NM % LL P1

0 Boring 305-DH STP-098 18.5'-20.0' 11/19/2006 ML Silt with Sand 22.7 NV NP

(SS-9)

Client B~echitel Power Corporation 1 Tested By:AC/TH Reviewed By:ST
Cln CASTM D4318-05

Project Bechtel/STP/COL -.. •MACTEC

Project No. 5050-06-0496 1
ICOA• 4131 &?



LIQUID AND PLASTIC LIMIT TEST DATA 2/2312007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 305-DH

Depth: 18.5'-20.0'
Material Description: Silt with Sand
Date: 11/19/2006
Testing Remarks: Tested By:AC/TH

ASTM D4318-05

Sample Number: STP-098 (SS-9)

USCS Class.: ML
Reviewed By: ST

AASHTO Class.: A-4(0)

Run No. 1 2 3 4 5 6
Wet+Tare

Dry+Tare

Tare

# Blows _

Moisture.

2

40 1 1 1 11E 1 1 1.
36-.- -

32] - - -

28 -' -
241

20--

16'

12 ]

0 1 1 9 2 1 3 45 6 7 8 9 10 20 25• 30 40

Liquid Limit= NV
Plastic Limit= NP

Plasticity Index= NP
Natural Moisture= 22.7

Blows

9

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

z
z
0

z

L)

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL Pi

B-305-DH UD-4 53' to 55' 2-23-07 CL Sandy lean clay . 45 25

C Tested by: JA Reviewed by: MH "wM,,oi
Client Bechtel Power Corporation M•AC TEFC, IN C. ASTM D4318-05

Project Bechtel/STP/COL

Charlotte, North Carolina
Prowect No. 5050-06-0496 Fiqure I__________________________

r.-A• %\0101



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation

P-nject: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-305-DH
Sample No.: UD-4
Elev. or Depth: 53' to 55' Sa
Location: B-305-DH
Description: Sandy lean clay

Date: 2-23-07 Natural Moisture: 22.4
USCS Class.: CL AA
Testing Remarks: Tested by: JA Reviewed I

ASTM D4318-05

mple Length(in./cm.):

.SHTO Class.:
)y: MH

Liquid Limit Data

Run No. 1 2 3 1 4 5 6

Wet+Tare 1  24.17 1 22.51 22.07 _

Dry+Tarel 20.01 19.00 18.78 i
Tarel 10.98 .11.08 11. 15 _

# Blowsl 20 25 33 ___

Moisture! 46.1 44.3 43.1I _

1! Liquid Limit= 45
IPlastic Limit 20

45. 8- Plasticity Index= 25

45.0C

42.65 10 20 25 30 40
Blows

Plastic Limit Data

Run No.i 1 2 1 3 1 4 _

Wet+TareL 15.45 11.95 1 F
.--+Tare 14.03 10.68

Tare 6-6.56 4.39 1
Moisturel 19.0 20.2 i

MA "WC' TW"



LIQUID AND PLASTIC LIMITS TEST REPORT

60.2 f[1F7VV[II7TTVF1VEVfl .6

59.

59.

* 5

z 58.
w
1--

0o 58.

w

~57.

4

9

2

8

4 -

7 - - - -. . ..-

6

2

5

4

xw

U.,

0_

3

.0/

Dashed line indicates the approximate
upper limit boundary for natural soils

0 /

0 -4'

, //

/ o~/

/ /

L- *1 MH r OH

/ 1.. L L I ,

2

57.z

5
1

56.

56.
5 6 8 9 10 20 25 3u 14U 0 10 20 30 40 50 6L

LIQUID LIMIT
70 80 90 10u lUU iu

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION *NM% LL P1

Boring 305-DH STP-100 58.5'-60.0' 11/20/2006 CH Fat Clay 20.9 58 38

_________________ (SS-16) _____ ______ _____ _________________________

0 Tested By:TH Reviewed By-ST
Client. Bechtel Power Corporation ASTM D4318-05
Project Bechtel/STP/COL ... M ACTEC

Proect No. 5050-06-0496 1
YCAW 13Il31



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation.

Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boring 305-DH

Depth: 58.5'-60.0'

Material Description: Fat Clay
Date: 11/20/2006

Testing Remarks: Tested By:TH
ASTM D4318-05

Sample Number: STP-100 (SS-16)

USCS Class.: CH
Reviewed By: ST

I'P

Run No. 1 2 .3 4 6
Wet+Tare 37.31 30.74 37.36

Dry+Tare 34.15 27.40 33.92
Tare 28.61 21.65 .28.10

# Blows 31 25 21

Moisture 57.0 58.1 59.1

60.2 . Liquid Limit= 58

-- [1-111 Plastic Limit= 20

594 Plasticity Index= 38

59- Natural Moisture= 20.9

Liquidity Index= 0.0
5S.6 - - - - - - - - -

57.4- - - - ----

57 - ---

5 6 7 8 9 10 20 25 30 40
Blows

Run No. 1 2 _ 3_4
Wet+Tare 36.14 35.22

Dry+Tare 34.86 33.96

Tare 28.44 27.59
Moisture '19.9 19.8

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

x
W

z
0
il

0o

LIQUID LIMIT

OURCE SAMPLE. # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL Pi

B-305-DII UD-5 78' to 80' 2-25-07 SP-SM Poorly graded sand with silt 22.1 NV NP

Client Bechtel Power Corporation 
J Tested by: JA Reviewed by: MH

oient BechtelTPowerCor n MACTEC, INC. ASTM D4318-05
Proect BecNCtel/STP/COL F

Project No. 5050-06-0496 Figure Charlotte, North Carolina

yw q 131 o)



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
P-nject: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-305-DH -
Sample No.: UD-5
Elev. or Depth: 78' to 80' Sa
Location: B-305-DH
Description: Poorly graded sand with silt
Date: 2-25-07 Natural Moisture: 22.1
USCS Class.: SP-SM AA
Testing Remarks: Tested by: JA Reviewed

ASTM D4318-05

mple Length (in./cm.) :

SHTO Class.:
Dy: MH

Liquid Limit= NV
Plastic Limit=, NP

Plasticity Index= NP

M'"Ar"rr T)T



LIQUID AND PLASTIC LIMITS TEST REPORT

57.6

57.2 _ _ .I 1
_ _ _ _~. . . .I

6

5

56.4- • ...- -A

z 56 .- . . . . - '

z
R r, c

4

Xw
0z

C-)
(/')u5

H:

3

U

Dashed line Indicates the approximate
upper limit boundary for natural soils

/ /

/ /

)0--

//C

//
//

~/
///// _ __

/ /

0

/LMLr ML orOIL MI1H rO

0 _ _ -1 1 1-

5.2 - __ - - -__- - -- --

4.81 . - -

54 .

2

5
1

5 7 8 9 10 20 25 30 40 0 10 20 30 40 bU 60 7U
LIQUID LIMIT

80U iU IUU i jU

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USOS MATERIAL DESCRIPTION NM % LL P1
Boring 305-DH STP-102 88.5'-90.0' 11/20/2006 CH Fat Clay •21.1 .155 36

(SS-21)

I o Tested By:TH Reviewed By:ST
Client Bechtel Power Corporation D4318-05
Project Bechtel/STP/COL AMC4PMACTECo0._.,_ ,
Project No. 5050-06-0496

J<Aw t41.1o I



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation

Project: BechtelISTP/COL

Project Number: 5050-06-0496

Location: Boring 305-DH

Depth: 88.5'-90.0'
Material Description: Fat Clay

Date: 11/20/2006

Testing Remarks: Tested By:TH

ASTM D4318-05

Sample Number: STP-102 (SS-21)

USCS Class.: CH

Reviewed By:ST

AASHTO Class.: A-7-6(39)

WON J",

Run No. 1 2 3 4 5 6
Wet+Tare 34.15 31.29 37.23
Dry+Tare 30.71 28.23 34

Tare 24.36 22.69 28.28
# Blows 28 26 22

Moisture 54.2 55.2 56.5

57.6 1 Liquid Limit= 55

5- - -- Plastic Limit= 19

56.8 -.- -;-Plasticity Index= 36.

56.4 __ Natural Moisture= 21.156. - Liquidity Index= 0.1

56[ _ __i

55.6 - - -

5 5 .2 i t -

54.8 1 ±

5 6 7 8 9 10 20 25 30 40
Blows

,. 11 , -N -.*Pr 'fii.ý-Tufiiiftn t.1 1 '. .. WSOMMOW. Ak

Run No. 1 2 3 4
Wet+Tare 35.40 34.64
Dry+Tare 34.23 33.44

Tare 27.92 27.08
Moisture 18.5 18.9

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

I.-

()Lu"

xw
0
z

p
U)
Co

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED
Boring 305-DH STP-103 [93.5-95.0' 11/20/2006

SS-22)

UCs I

CH
MATERIAL DESCRIPTION NM % I LL PI

Fat Clay 2.5 50 33

Client Bechtel Power Corporation

Project Bechte/STP/COL

Project No. 5050-06-0496

-MACTE4 o Teste~d By:TH Revie/wed By: ST
ASTM D4318-05

IA ¢w q 131o7



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation
Project: Bechtel}STP/COL

Project Number: 5050-06-0496
Location: Boring 305-DH
Depth: 93.5'-95.0'

Material Description: Fat Clay
Date: 11/20/2006

Testing Remarks: Tested By:TH
ASTM D4318-05

Sample Number: STP-103 (SS-22)

USCS Class.: CH

Reviewed By:ST

Run No. 1 2 4 5 6
Wet+Tare 29.96 37.47 37.42

Dry+Tare 27.23 34.57 34.23

Tare 21.57 28.90 28.24

# Blows 33 24 16 _

Moisture 48.2 51.1 53.3

56 Liquid Limit- 50
Plastic Limit= 17

54 Plasticity Index= 33
S53 Natural Moisture= 22.5

Liquidity Index= 0.2
52-

"'- 51 -

0
50 -

49

48

47

46 2
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 234
Wet+Tare 33.35 33.29 I
Dry+Tare 32.24 T 32.17.

Tare 25.57 I 25.41 t
Moisture 16.6 16.6

t~
MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

I-
z
i-z
0

w
4

45.2

44.8

44- - - - - - -

43.6 - - - - - - - -

43.2 _

$2.8 - -

$2.4 - -- - -

42--

.1.6 -- - -- -

5. 6 8 910 - - 20 25 30 .40

NUMBER OF BLOWS

w
0

5
LU

60 -

Dashed line indicates the approximate /
upper limit boundary for natural soils

/.

50 -_ _ _ _/ .

/ /C,

40 - -- / _ _

/
/

S /

30-- /

-/

/
20--•

//
/ " ,

0-

&M,/ •//Y MILor OL MH orOH

0/ 1I11

-2

i

4

4 v

0 10 20 30 40 50 60
LIQUID LIMIT

70 80 90 100 110

SOURCE SAMPLE # DEPTHIELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PI

Boring 305-Dfl STP-105 118.5'-120' 11/20/2006 CL Lean Clay 21.8 43 28
(ss-25)

Client Bechtel Power Corporation Tested By:TH Reviewed By:ST
C ASTM D4318-05

Project JBechteL/STP/CoL 
1M ACTEC

PrPject No. 5050-06-0496
KAW 4113107



LIQUID AND PLASTIC LIMIT TEST DATA 2/23/2007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 305-DH

Depth: 118.5'-120'

Material Description: Lean Clay
Date: 11/20/2006

Testing Remarks: Tested By:TH
ASTM D4318-05

Sample Number: STP-105 (SS-25)

USCS Class.: CL
Reviewed By: ST

W1,111
Run No. 1 2 3 4 5 6

Wet+Tare 39.63 36.33 33.5

Dry+Tare 36.46 33.57 30.16

Tare 28.91 27.08 22.68

# Blows 29 24 19

Moisture 42.0 42.5 44.7

445.28. 1 - Liquid Limit= 43

1. Plastic Limit= 15

44.4- - Plasticity Index= 28

44- Natural Moisture= 21.8
Liquidity Index= 0.2

* 43.2

42.41-

432-

424, 6 -

i d
41.6 2IK

5 6 7 8 9 10 20 2530 40

Blows

Run No. 1 I 2 3 4
Wet+Tare 32.87 35.95

Dry+Tare 31.73 34.94
Tare 24.36 28.25

Moisture 15.5 15.1

(~ g~l

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

z
I-z
0

Lu

CI)

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION NM_% LL__

B-305-DH UD-8 138'to 140' 2-19-17 CL Lean clay with sand 18.1 32 18

Client Bechtel Power Corporation 
0 Tested by: JA Reviewed by: SS

Project BechtelISTPoCOL 
MACTEC, INC. ASTM D4318-05

Project No. 5050-06-0496 Fiqure Charlotte, North Carolina §• .- /./;,o7

KAw qH310)



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation

P--ject: Bechtel/STP/COL
1 ject Number: 5050-06-0496

Sample Data

Source: B-305-DH
Sample No.: UD-8
Elev. or Depth: 138' to 140' Sa

Location: B-305 DH
Description: Lean clay with sand

Date: 2-19-17 Natural Moisture: 18.1

USCS Class.: CL AA

Testing Remarks: Tested by: JA Reviewed

ASTM D4318-05

unple Length(in./cm.):

SHTO Class.:

)y: SS

_ -_ -Liquid Limit Data

Run No.. 1 2 1 3 4 5 6

Wet+Tare{ 26.68 .... 25.92 27.06 ___

Dry+Tarel 23.06 1 22.31 22.72 _

Tarel 10.92 10.75 10.63 ! 1

# Blowsl 35 27 16 , _ _

Moisture! 29.8 31.2 35.9 _

Liquid L Uit= 32

K ~~Plastic Lirdit= 14

_ !Plasticity Index= 18

33.7 _ , t I

32.1 11LjIIIiii
30.5

5 10 20 25 30 40

Blows

Plastic Limit Data

Run No.1 1 2 1 3 1 4

Wet+Tare_ 19.91 j 20.91 __ _

Iry+TareI 18.89 1 19.73 1 _

Tarel 11.45 1 11.02 i

Moisturel 13.7 13.5 __ _

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

60.2 60
Dashed line indicates the approximate

58.6 -- - ___ -- . . . . .upper limit boundary for natural soils

_ __ 50

40--
X/

w /
\\__... .. 0 . _/ //

0 -30

w (j)

~55.4 -- _ - - _ _ - - . ~ - -/

LIQUID LIMIT

l(AW 41i3107



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
P-nject: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-305-DH
Sample No.: UD-9
Elev. or Depth: 158' to 160' Sample Length(in./cm.):
Location: B-305-DH
Description: Fat clay
Date: 2-14-07 Natural Moisture: 16.4
USCS Class.: CH AASHTO Class.:
Testing Remarks: Tested by: JA Reviewed by: SS

ASTM D4318-05

Liquid Limit Data

Run No. 12 3 4 I 5 6

Wet+Tare 29.21 { 30.69 29.17 _

Dry+Tare 22.88 ' 23.52 1 22.43 __Tarel 10.95 10.88 1 II.01

# Blowsf 35 1 22 17 __ __ _

Moisture[ 53.1 56.7 59.0 I __

ILiquid Limit= 56• ] Plastic Limit= 2

Plasticity Index=' 36

58.6sti[ Lilsi iat2

57.0 __1

53.8

_+Tare 22.43 - 21.99 1 I
Tare 1 1 2 [ 30.79

Molsture. 20.9 3 18.3 i _ _ _

MAr"Tr._ T•n



LIQUID AND PLASTIC LIMITS•TEST REPORT

It' n j I I

36

32

28

24z

0

0L

w
0
z
LU

03

3..

12- - - - - - - - -

48--- -7 -- - -

4-
0 1 1 1 -1 -

3 6 7 U 10
NUMBER OF BLOWS

20 25 3U 40

SOURCE SAMPLE# DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL P1

Boring 305-DH STP-106 170.0'-171.5' 11/21/2006 ML Silt with Sand 23.9 NV 'NP

(SS-29)

Client Bechtel Power Corporation " Tested By:AC Reviewed By:RF
ASTM D4318-05

Project BechteISTP/COL 1A, IM ACTEC

Project No. 5050-06-0496
'AW t13/0-7



LIQUID AND PLASTIC LIMIT TEST DATA 2/2312007

Client: Bechtel Power Corporation

Project: BechtelISTP/COL

Project Number: 5050-06-0496

Location: Boring 305-DH

Depth: 170.0'-171.5'

Material Description: Silt with Sand

Date: 11/21/2006

Testing Remarks: Tested By:AC
ASTM D4318-05

Sample Number: STP-106 (SS-29)

USCS Class.: ML

Reviewed By:RF

AASHTO Class.: A-4(0)

Run No. 1 2 3 4 5
Wet+Tare

Dry+Tare

Tare
#Blows

Moisture

40 f --

36. __ I 'Liquid Limit-- NV
36 Plastic Limit= NP
32-- , - - Plasticity Index= NP

-I- - -Natural Moisture= 23.9
28 I

24 -t!

20

ICI

12

5 6 7 8 9 10 20 25 30 40
Blows

Run No. 1 2 3 4

Wet+Tare
Dry+Tare

Tare
Moisture

I~ A
MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

49.1 60 / _ /

-4-8.9- - - - -Dashed line indicates the approximate

48.9 upper limit boundary for natural soils /

50/

48.7 -- . /
48/

40- /

_z /

z-----CO- -: -/-/-/-

0/
w -. _-._ ___- - - - - - t

048. 30

<47.9 - - -- - - - - - -o

20-
47.7 --- ----- / 4//

47. 1o L
4:" 10 /

473 - MLorOL MHorOH

5 6 7 8 9 10 20 25 30 40 0 10 20 30 40 50 60 70 80 90 100 110

NUMBER OF BLOWS LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL

Boring 305-DII ýT-po 10 -T78:5'-180' 11/21/2006 CL Lean Ca 21.7 48 33

(SS-30) _____ _________________________

0 Tested By:AC/TH Reviewed By:ST
Client Bechtel Power Corporation ASTM D4318-05
Project Bechtel/STP/COL gMACTEC 0

Project No. 5050-06-0496 
_

KAW 413101



LIQUID AND PLASTIC LIMIT TEST DATA 2/23/2107

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 305-DH

Depth: 178.5-180'
Material Description: Lean Clay

Date: 11/21/2006 USCS Class.: CL
Testing Remarks: Tested By:AC/TH Reviewed By:ST

ASTM D4318-05

Sample Number: STP-107 (SS-30)

Run No. 1 2 3 45 6
Wet+Tare 37.76 39.36 38.61
Dry+Tare 34.77 35.78 35.25

Tare 28.43 28.29 28.38

#Blows 31 27 19

Moisture 47.2 47.8 48.9

49.1 1 Liquid Limit=- 48
48. •1 i !Plastic Limit= 15

48.7- Plasticity lndex= 33
4 - Natural Moisture= 21.7

48.5 - - - - - - - - -_

Liquidity Index= 0.2
48.3 I

.e 48.1
47.9

47.7 ,,- -

47.5

47.3 -

47.1 I
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 3_4
Wet+Tare 28.32 36.40

Dry+Tare 27.44 35.37
Tare 21.64 28.63

Moisture 15.2 15.3

MACTEC, Inc.

Th
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LIQUID AND PLASTIC LIMITS TEST REPORT

60

50

40

X

0z

0
U)'S

30

Dashed line indicates the approximate///upper limit boundary for natural soils/ //

/ o0•

//

/' /
/

* /

// -'
/

ML ML or OL MH or OH

20

10

n
0 10 20 .30 40 50 60

LIQUID LIMIT
70 80 90 100 110

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PI

Boring 305-DH STP-108 198.5'-200' 11/21/2006 CH Fat Clay 26.1 57 40
(SS-32)

Client Bechtel Power Corporation 0 Tested By:AC/TH Reviewed By:ST

CorpoationASTM D43 18-05
Project Bechtel/STP/COL VMACTEC

Project No. 5050-06-0496 . _

iAW q13107



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 305-DH

Depth: 198.5'-200'

Material Description: Fat Clay

Date: 11/21/2006
Testing Remarks: Tested By:AC/TH

ASTM D4318-05

Sample Number:LSTP-108 (SS-32)

USCS Class.: CH
Reviewed By: ST

Run No. 1 2 3 4 5. 6
Wet+Tare 39.06 37.53 36.06
Dry+Tare 35.22 34.08 32.76

Tare 28.16 27.98 27.12
# Blows 33 25 -20

Moisture 54.4 56.6 58.5

58.8 - - -- 
Liquid Limit= 57

58.1 . i \Plastic Lim it-- 17

57.8 Plasticity Index- 40
57.3Natural Moisture= 26.1

56.8 -- \ Liquidity Index= 0.2
56.8 - .-

. 56.3 -

] _ .
54.8l TI

54.813 I 2

Wet+Tare .35.94 36
Dry+Tare 34.81 34.84

Tare 28. 0 28.21

Moisture 16.8 17.5

y

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

48.0 60

Dashed line indicates the approximate
0 _-upper limit boundary for natural soils

50
47.0 . .. ...

40-- - 7

z 46.0 . .. .. .

wQz-IJ ___ /0

030

45.0 - . . - . . .-
_ý-FH -1

LIQUID LIMIT



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL
7 ject Number: 5050-06-0496

Sample Data

Source: B-305-DH
Sample No.: UD-1I
Elev. or Depth: 213' to 215' Sa
Location: B-305 DH
Description: Lean clay with sand
Date: 2-19-07 Natural Moisture: 20.9
USCS Class.: CL AA
Testing Remarks: Tested by: JA Reviewed I

ASTM D4318-05

mple Length (in./cm.):

SHTO Class.:
)y: SS

Liquid Limit Data

Run No.I 1 [ 2 __3 .I 5 6

Wet+Tare 1 33.15 26.15 24.00 I 1
Dry+Tare l 26.42 21.68 19.75 _ _ _ _

Tare . 10.98 11.59 1 10.82 ___

# BlowsI 32 26 1 20
Moisture i 43.6 44.3 1 47.6 _

Liquid Limit= 45
Plastic Limit= 14

47.0 
P I 31

) •- - I
.5 .0 I

44.0

. 10 20 25 30 40
Blows

Plastic Limit Data

Run No.L 1 2 3 i 4__

Wet+Tarel 18.76 17.44 _

.y+Tarel 17.78 16.62

Tarel 10.90 11.00 --
Moisturel 14.2 1 4.6 . I_

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

0_z

U3

:5

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL P1

* Boring 305-DH sTp-109g 218.5!-220' 11/22/2006 CL Lean Clay 19.8 33 18

Client Bechtel Power Corporation 0Tested By:AC/TI Reviewed By:ST

Project Bechtel/STP/COL "5"1MACTEC

Project No. 5050-06-0496 _

KAW 4 1310o7



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation

Project: BechtelISTP/COL

Project Number: 5050-06-0496
Location: Boring 305-DH

Depth: 218.5'-220'
Material Description: Lean Clay

Date: 11/22/2006
Testing Remarks: Tested By:AC/TH

ASTM D4318-05

Sample Number: STP-109 (SS-33)

USCS Class.: CL
Reviewed By:ST

L4J~ OOINWOWWRIý
Run No. 1 2 3 4 5 6

Wet+Tare 38.75 38.53 38.72

Dry+Tare 36.17 35.95 36.04
Tare 28.27 28.27 28.34

# Blows 26 22 18

Moisture 32.7 33.6 34.8

35.841 i Liquid Limnit=. 33
j54 Plastic Limit= 15

35 Plasticity Index= 18
34.6- \ I I I III INatural Moisture= 19.8

Liquidity Index= 0.3
34.2-

S33.8

33.4-
33 -

.32.6 -

32.2

31.8-
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tare 36.13 35.98
Dry+Tare 35.07 34.92

. Tare 28.16 28.10
Moisture 15.3 15.5

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

60 "- 7/--

Dashed line indicates the approximate /

upper limit boundary for natural soils
/ /

50- --- / _ /

7-

/- /
v-7-/

~/
15 /401-

Q/

20--- _

10- / , ,

10 30 50 70 90 110
LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL P1

B-305-DH UD-12 228' to 230' 2-14-07 SM Silty sand 21.5 NV NP

Client Bechtel Power Corporation 
S Tested by: JA Reviewed by: SS

Project Bechtel/STP/COLr 
MACTEC, INC. ASTM D4318-05

Prcect No. 5050-06-0496 IFigure Charlotte, North Carolina .;/2.5/2o7

P W q 1301



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-305-DH
Sample No.: UD-12
Elev. or Depth: 228' to 230' Sa
Location: B-305-DH
Description: Silty sand
Date: 2-14-07 Natural Moisture: 21.5
USCS Class.: SM AA
Testing Remarks: Tested by: JA Reviewed h

ASTM D4318-05

mple Length(in./cm.):

SHTO Class.:
)y: SS

Liquid Limit= NV
Plastic Limit= NP

Plasticity Index= NP

MACT-EC, INC.
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LIQUID AND PLASTIC LIMITS TEST REPORT

I-_

z
w

0
0

81

80 " I I

79

78 -- . . -

77 . .. . . .

76\

75 , \

74 - - - •- -

73 - -

72 -- '

71 10 20 25 30 40

NUMBER OF BLOWS

5

4

uJ
0~
z

0-
C,,

5~

tb

3

'U

Dashed line Indicates the approximate
upper limit boundary for natural soils

/ / °

/10-- //

/
/

0-1

-//
/

/

0 _

/ 4_.,

-0 - ///

°L -- MIorOL MH j rOH

0/u1 1°"

2

I

0 10 20 30 40 50 60
LIQUID LIMIT

70 80 9U 100 110

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION NM% LL___

0 Boring 305-DI-I STP-110 258.5'-260' 11/28/2006 CH Fat Clav 29.6 74 52

e Tested By:AC/TH Reviewed By:ST
Client Bechtel Power Corporation ASTM D4318-05

Project Bechtel/STPOL .<A \ACTEG

Project No. 5050-06-0496 
_

K W 4133 /0 7



LIQUID AND PLASTIC LIMIT TEST DATA 2/2312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 305-DH

Depth: 258.5'-260'

Material Description: Fat Clay

Date: 11/28/2006

Testing Remarks: Tested By:AC/TH
ASTM D4318-05

Sample Number: STP-110 (SS-35)

USCS Class.: CH
Reviewed By:ST

Run No. 1 2 3 4 5 6
Wet+Tare 31.47 37.06 36.78

Dry+Tare 27.29 33.02 32.89

Tare 21.57 27.60 27.91

# Blows 26 24 18

Moisture 73.1 74.5 78.1

81 lILiquid Limit= 74

8o - Plastic Limit= 22

79 } Plasticity Index= 52
78 Natural Moisture= 29.6

77 -t - -Liquidity Index= 0.1

76 - -

75

-74t

73 -

72 - -

71P-
5 6 7 8 9 10 20 25 30 40

Blows

Run No.I 1 2 3 4
Wet+Tare 33.18 33.42
Dry+Tare 31.77 32.01

Tare 25.41 25.56
Moisture 22.2 21.9

koA

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

9. 120

91-- - -

100
90.5 - - --

Dashed line indicates the approximate
90 80- upper limit boundary for natural soils

X•/

Z 89 .5 - W
w 0

- F- H-40- -

--8------ - -"___. 88.540

87.5 - -
20-/ I< •'

87 - -

86.5 F_ -0 1'r 1" 1 1 1
5 6 78 910 - - 20 25 30 40 0 10 20 30 40 50 60 70 80 90. 100 110

NUMBER OF BLOWS LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL P1

9 Boring 305-DH STP-111 278.5'-280' 11/29/2006 CH Fat Clay 30.4 90 63
(SS-36)

Client Bechtel Power Corporation Tested By:AC Reviewed By: RF
'Project BechtelPorCor n -ASTM D4318-05
Project Bechtel/STPCOL YMACTEC
Proect No. 5050-06-0496 ]

KAW '13107



LIQUID AND PLASTIC LIMIT TEST DATA 2/2312007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boring 305-DH
Depth: 278.5'-280'

Material Description: Fat Clay

Date: 11/29/2006

Testing Remarks: Tested By:AC

ASTM D4318-05

Sample Number: STP-111 (SS-36)

USCS Class.: CH
Reviewed By:RF

w1w
Run No. 1 2 3 4 5 6

Wet+Tare 33.57 37.30 36.5
Dry+Tare 29.77 33.19 32.63

Tare 25.41 28.62 28.37
# Blows 34 24 22

Moisture 87.2 89.9 90.8

91.5 1 Z Z [ Liquid Limit= 90

91A I Plastic Limit= 27

90.5 - Plasticlty Index- 63

90 Natural Moisture=-3.4
Liquidity Index= 0.1

89.5 -

88.5

87.5 Z - I

9 7 JJ-
86.51

5 6 7 8 9 10 20 25 30 40
Blows

Run No. 1 2 3 4
Wet+Tare 28.91 35.52
Dry+Tare 27.37 33.91

Tare 21.58 27.92 _

Moisture 26.6 26.9 _

~yA

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

87.0 
60

Dashed line indicates the approximate

,_-- - -• I- upper limit boundary for natural soils

50-

85.8 - - - - -

40-7

z 84.6 - - - - - . - - - - . - -/

ULJ-
z/

z .
/

0 
_ _

0 --- ,,30 7

Cr/
_ _

__ 
-- /

LIQUID LIMIT

l(AW l/310-7



LIQUID AND PLASTIC LIMIT TEST DATA

Zlient: Bechtel Power Corporation
Project: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-305-DH
Sample No.: UD-14
Elev. or Depth: 288' to 291' Sa

Location: B-305-DH
Description: Fat clay

Date: 2-14-07 Natural Moisture: 40.2

USCS Class.: CH AA

Testing Remarks: Tested by: JA Reviewed I

ASTM D4318-05

mple Length(in./cm.):

•SHTO Class.:
)y: SS

Liquid Limit Data

Run No.1 1 2 3 1 5 6

Wet+Tare 23.45 23.72 25.99 ___

Dry+Tare 17.71 18.04 19.27 _ _ _

Tare 10.68 11.31 11.44 1 _

# Blows 35' 25 20 1 '_

Moisturel 81.7 84.4 85.8 I _

87. Liquid Limit-- 84
Plastic Limit= 26

Plasticity Index= 58

82.210 L

8 10 20 25 30 40
Blows

Plastic Limit Data

Run No. 1 2 3 4 _

Wet+TareJ 20.87 22.60 I _ t
nry+Tarel 18.78 L 20.41 _ I _

Tarel 10.98 F 11.59 1. -

Moisturel 26.8 I 24.8 1

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

88.; 6
I Ii 1 t---4 -

. n

8

z• 8(
Z
z
0

w
8.

7,5 I- -

87 - --.

6.51

86 -

5.5 - '_•

__-i i "II 3851

4.51 |

84 - - - • -

3.51 -• ,.

5

4

z

C.-
2)

2

0
Dashed line indicates the approximate
upper limit boundary for natural soils

0--

/
S/
/0-/

o07'
/

/

0-__ / _ _/

LMML orOL MH or OH

F.

0
8

1

8:
5 6 8 9 10 20 25 30 40 0 10 20 30 40 50 60

LIQUID LIMIT
70 80 90 100 110

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION NM% LL P

Boring 305-DH STP-114 438.5'-440' 12/3/2006 CH Fat Clay 29.7 86 59

(SS-42)

6 Tested By:AC/iTH Reviewed By:RF

Client Bechtel Power Corporation 
ASTM D4318-05

Project Bechtel/STP/COL M.MACTECI
qP3-01-

Project No. 5050-06-0496 ___________________________

r-.A W q413/07



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boring 305-DH

Depth: 438.5'-440'

Material Description: Fat Clay

Date: 12/3/2006

Testing Remarks: Tested By:AC/TH
ASTM D4318-05

Sample Number: STP-1 14 (SS-42)

USCS Class.: CH
Reviewed By:RF

Run No. 1 2 3 4 6
Wet+Tare 35.73 37.31 37.01
Dry+Tare 32.02 33.46 32.99

Tare 27.61 28.90 28.44
# Blows 29 26 23

Moisture 84.1 84.4 88.4

0

88

87

86

85

84

83

8.51 3
881

7.51

871

6.5..

861

4.51

5 6 7 8 9 10 20 25 30 40

Liquid Limit= 86
Plastic Limit= 27

Plasticity Index= 59
Natural Moisture= 29.7

Liquidity Index=' 0.0

Blows

A

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

z

C-)

0ý

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLE____ MATERIAL DESCRIPTION NMIU LL PC

B-305-DIH UD-21A 453.75' to 2-25-07 SP-SM Poorly graded sand with silt 22.0 NV Ni

455.75'

Client Bechtel Power Corporation h~ Tested by: JA Reviewed by: MH

Project BechtelPowerCorp o MACTEC, INC. ASTM D4318-05

Project Bechtel/STP/COL 5050 9 
I I

Pro edt No. 5050-06-0496 Figure Charlotte, North Carolina

I(.AW 4l31o7



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-305-DH
Sample No.: UD-21A
Elev. or Depth: 453.75' to 455.75' Sa
Location: B-305-DH
Description: Poorly graded sand with silt
Date: 2-25-07 Natural Moisture: 22.0
USCS Class.: SP-SM AA
Testing Remarks: Tested by: JA Reviewed I

ASTM D4318-05

mple Length(in./cm.):

•SHTO Class.:
•y: MH

Liquid Limit= -NV
Plastic Limit= NP

Plasticity Index= NP

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

82.1

81.9

81.7

81.5

z 81.3
w
I-
z
0
O81.1
0::

F-
80.9

80.7

80.5

80.3

80.1

I - -.--- - ____ - - -

5i -- -

I -- - - - - - -

6

5

4

w

F:
C,,

3

0
Dashed line Indicates the approximate
upper limit boundary for natural soilss

0

~0-__

0-'-

0

Y L// MLorOL MoO0 -- _ ___

- //'U// ,O or OHJ i

2

1

nqu5 6 8 9 10 20 25 30 40 0 10 20 30 4u 5u 6u
LIQUID LIMIT

fU ou LIU IIJV I I

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION NM % LL PI
Boring 305-DH STP-116 1478.5-480.0 12/4/2006 CH Fat Clay 24.3 81 58

(SS-44) _____ ______ _____ _________________________

' I • Tested By:AC/ITH -Reviewed By:RF

Client Bechtel Power Corporation ASTM D4318-05

Project Bechtel/STP/COL 1M ACTEC

Project No. 5050-06-0496

AW 4.1307



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 305-DH

Depth: 478.5'-480.0'

Material Description: Fat Clay

Date: 12/4/2006

Testing Remarks: Tested By:AC/TH
ASTM D4318-05

Sample Number: STP-116 (SS-44)

I
USCS Class.: CH
Reviewed By:RF.

Won
Run No. 1 2 3 5 6

Wet+Tare 35.85 36.45 35.60_ _

Dry+Tare 32.49 32.79 31.86
Tare 28.31 28.27 27.29

#Blows 31 26 23
Moisture 80.4 81.0 81.8

82.1 id 181-Liquid Limit= 81
81.9 13 Plastic Limit= 23

81.7- Plasticity Index= 58

81.5 Natural Moisture= 24.3
81.35 - - - - ' i •Liquidity Index= 0.0
81.31 - - ,

80.91- -, _

80.7 . -

80.5 - - I -

80.3 _ t
58078 10 20 25 30 40

Blows

Run No.I 1 2 3 4
Wet+Tare '37.24 39.34
Dry+Tare I 35.55 37.27

Tare 28.33 28.27
Moisture 23.4 23.0

~4 /\
V

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TFRT :FPA=PRT

I--z
I-z
0
0-

wK

z

0~

LIQUID LIMIT

SOURCE SAMPLE# DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION NM % LL P,

B-306 UD-2 63 to 65' 2-23-07 SM Silty sand 22.9 20 2

Client Bechtel Power Corporation 
0 Tested by: JA Reviewed by: MH ,\Nol

Project Bechtel/STPoCOL 
MACTEC, INC. ASTMD4318-05

Project No. 5050-06-0496 Figure Charlotte, North Carolina
I Aw q431o1



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

7 ject Number: 5050-06-0496

Sample Data

Source: B-306
Sample No.: UD-2
Elev. or Depth: 63' to 65' Sa

Location: B-306
Description: Silty sand
Date: 2-23-07 Natural Moisture: 22.9
USCS Class.: SM AA
Testing Remarks: Tested by: JA Reviewed h

ASTM D4318-05

mple Length (in./cm.):

SHTO Class.:
y: MH

Liquid Limit Data

Run No.1 1 1 2 3FI 4 5 6

Wet+Tare 27.62 33.05 1 29.21 _ _

Dry+Tarel 24.77 29.34 f 26.40 L
Tare 11.00 10.92 10.66

# Blows 20 24 34

Moisture 20.7 20.1 17.9 1 1 _

I I Liquid Limit= 20
III Plastic Limit= 18

Plasticity Index= 2.
20.6 - -

0U19.68 _- _ _'

19.0 -

18.2 K V

17.45 10 20 25 30 40
Blows

Plastic Limit Data

Run No. 1 2 3 4 _

Wet+Tarel 13.51 14.28 1
'y+Tarel 12.10 12.85 1 _

Tarel 4.33 4.46 1 !

Moisture 18.1 [ 17.0 1 _

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

61.2 
60

Dashed line indicates the approximate

.. . .. . ... . . . . upper lim it .boundary for natural soils

50

5 9 .6 -. - . . . . . .

40

z 58.0 - - -

w 
I

I-- 
Z/

z
0 30 _0 . _ -_ ... ... \ --- .- 0

0:, 
. A "

• 56.4 .. 0..

LIQUID LIMIT

K-AW q13jo'7



LIQUID AND PLASTIC LIMIT TEST DATA

:lient: Bechtel Power Corporation
?roject: Bechtel/STP/COL

ect Number: 5050-06-0496

Sample Data

Source: B-306
Sample No.: UD-4

Elev. or Depth: 88' to 90' Sample Length(in./cm.):

Location: B-306
Description: Fat clay

Date: 2-20-07 Natural Moisture: 22.9

USCS Class.: CH AASHTO Class.:

Testing Remarks: Tested by: JA Reviewed by: SS

ASTM D4318-05

Liquid Limit Data

Run No.] 1 2 3 4 5 1 6

Wet+Tare 25.83 30.13 26.68 _ _

Dry+Tarel 20.61 23.49 20.70 _

Tare 1 i0.95 1 11.66 10.75 _

# Blowsj 35 26 17

Moisture! 54.0 t 56.1 60.1

Liquid Limit= 57

I-Plastic 
Limit= 19

59.6 f L IPlasticity Index= 38

58.0___ _I

56.4 I
oN 11 I

54.8

53.25 10 20 25 30 40

Blows

Plastic Limit Data

Run No.1 1 2 1 3 4 1

Wet+Tarel 33.47 34.82 1 I
-ýry+Tarej 31.83 32.84 1

Tare! 23.33 22.45 _ _

Moisture! 19.3 1 19.1 _ _

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

D
z

2-

LIQUID LIMIT

SOURCE SAMPLE# DEPT,/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL PI

B-306 UD-5 98'to 100' 2-16-07 SP-SM Poorly graded sand with silt 24.4 NV NP

Client B~echtel Power Crporation 
0 Tested by: JA Reviewed by: SS

Project Bechtel/STP/COL 
MACTEC, INC. ASIM D431805

Project No. 5050-06-0496 I Figure Charlotte, North Carolina -.2 -/ 20/0o7

KAW 41i/o7



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL
T, ect Number: 5050-06-0496

Sample Data

Source: B-306
Sample No.: UD-5
Elev. or Depth: 98'to 100' Sa

Location: B-306
Description: Poorly graded sand with silt
Date: 2-16-07 Natural Moisture: 24.4

USCS Class.: SP-SM AA
Testing Remarks: Tested by: JA Reviewed I

ASTM D4318-.05

mple Length(in./cm.):

.SHTO Class.:
y: SS

Liquid Limit= NV
Plastic Limit= NP

Plasticity Index= NP

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

Fm-z
I--
z
0
0
n'"
H~

z

0-

LIQUID LIMIT

SOURCE SAMVPLE # DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION NM % LL PI

B-306 UD-7 118' to 120' 2-20-07 C14 Fat clay 25.2 54 32

Clientp hBechtel/LPower Corporation 
Tested by: JA Reviewed by: SS

Projent Bechtel/SPowrCorprto MACTEC, INC. ASTM D4318-05

Promect No. 5050-06-0496 Figure Charlotte, North Carolina • •/7-I'/'--7
.(JA r'. / i " i ,-/
I(A V4 I 1 51 1



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-306
Sample No.: UD-7
Elev. or Depth: 118' to 120' Sa
Location: B-306
Description: Fat clay
Date: 2-20-07 Natural Moisture: 25.2
USCS Class.: CH AA
Testing Remarks: Tested by: JA Reviewed I

ASTM D4318-05

mple Length (in./cm.) :

SHTO Class.:
y: SS

Liquid Limit Data

Run No. 1 1 2 3 4 . 5 6
28 80 1 26.19 L 31.52 ___ __ __ __ _ _ __ _ _ __ _

Wet+Tare, 28.8 61 15Dry+Tarel 22.91 i 20.89 23.87. 1 1
Tarel 11.39 11.46 1 10.98 _____

# BlowsI 35 21 1 15 _

Moisture! 51.1 56.2 1 59.3

65Liquid Limit= 54
Plastic Limit= 22

__Plasticity Index= 32

57

__ - _ _ _ _ . . I

49 ~~

5 , , 10
Blows

Plastic Limit Data

Run No.! 1 2 3 F 4

Wet+Tarel 18.51 19.15 1
nry+Tare 17.26 1 17.78 I i

Tare 11.45 1 11.57 _

Moisture 1 21.5 j 22.1 .__

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

z

z
0
0)

w-

0
z

C-,

09

LIQUID LIMIT

J SOURCE SAMPLE# DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL PI

B-307 UD-3 188 to 190V 3-22-07 CL Lean Clay . 49

C Tested by: JA Reviewed by: MH

Client Bechtel Power Corporation MACTEC, INC. ASTMD4318-05

Project Bechtel/STP/COL

Proect No. 5050-06-0496 Figure Charlotte, North Carolina
MAW 4 13 107



LIQUID AND PLASTIC LIMIT TEST DATA

-lient: Bechtel Power Corporation
Project: Bechtel/STP/COL
I Ject Number: 5050-06-0496

Sample Data

Source: B-307
Sample No.: UD-3
Elev. or Depth: 188' to 190' Sa

Location: B-307
Description: Lean Clay
Date: 3-22-07 Natural Moisture: 21.9

USCS Class.: CL AA

Testing Remarks: Tested by: JA Reviewed I

ASTM D4318-05

mple Length(in./cm.):

SHTO Class.:
)y: MH

Liquid Limit Data

Run No.1 1 i 2 ] 3 4 1 5 1 6

Wet+Tare L 27.33 25.45 27.90 ___

Dry+Tare 22.04 20.58 22.35 _

Tare 10.77 10.85 11.62

# Blows 32 24 15 I I
Moisture 46.9 50.1 1 51.7 1 _. I

-2.3 Liquid Limit= 49Plastic Limit= 19

51.1 - I Plasticity Index= 30

49.9 . , •I .. .

00 F I ~

48.7 L"

47.5 ~-

46.53" 10 20 25 30 40
Blows

Plastic Limit Data

Run No.F 1 2 i 3 1 4

Wet+Tare 19.27 ,' 18.67 i

>ry+Tare, 17.96 17.41 _ _

Tarel 10.88 1 10.77 _ .

Moisturel 18.5 19.0 1

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

62.6

62

62

l-_
z 6

0
0 61
0::

61

62 _

.6-- - - - - - -

.4- - - -- - - - - - - -

.2-

RI 1 _ - - - I I

X

UJ

Lu

z

09

60,- _ /

Dashed line indicates the approximate
.upper limit boundary for natural soils

/
50 ___ __

40//

/

/
/

/
30o- / /

• /
/

/
/

~/

10rH

L-ML MrLMH or OH

0~~~~~~II or OIL . . n -,-

0U ~ IuI!

61

___I__ [J 1 44---- ----------- -i-

ci I-L-4-L-4 4 +-I--1--f--1-±t11~1TtV1

0 U.O ... ..
5 6 8 9 10 20 25 30 4U 0 10 20 30 4U bU 6U 7u

LIQUID LIMIT
oU VU IUU I It.

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL PI

Boring 309 STP-00I .5-. 11/13/2006 CH Fat Clay 28.0 61 44

(SS-2) ..

Client Bechtel Power Corporation a Tested By:TH Reviewed By:ST
e B l r rASTM D4318-05

Project Bechtel/STP/COL. .M ACTEC

Project No. 5050-06-0496 1 "

I-•W "-1 .510]



LIQUID AND PLASTIC LIMIT TEST DATA 2/23/2007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boring 309
Depth: 1.5'-3.0'
Material Description: Fat Clay
Date: 11/13/2006
Testing Remarks: Tested By:TH

ASTM D4318-05

Sample Number: STP-001 (SS-2)

USCS Class.: CH
Reviewed By:ST

N
Run No. 1 2 3 4 5 6

Wet+Tare 35.56 37.5 35.88
Dry+Tare 32.36 33.98 32.82

Tare 27.12 28.27 27.9
# Blows 29 23 20

Moisture 61.1 61.6 62.2

62.611
Liquid Limit= 61

62.4 -Plastic Limit= 17

62.2- Plasticity Index= 44
Natural Moisture 28.0

62- \ Liquidity Index= 0.2

61.8 -- ',

V61.61
61.41

61.21

611

60.8

60.68

5 6 7 8 9 10 20 25 30 40
Blows

Run No. 1 2 3 4
Wet+Tare 35.99 35.63

Dry+Tare 34.88 34.51 ,

Tare .28.27. 27.98 _

Moisture 16.8 17.2

N

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

z

z
0
0*
WJ
I-

44.6

44.2 ,.

43.8--

43.4

43
- a- . - . -"- -.

42.6 ' '

42.2 - - -

41:. 8--,

xw
0
z

U)
Fý

I.

/
Alt Ao

41

5 6 8 9 10 20 25 3u 4u
NUMBER OF BLOWS

SOURCE SAMPLE# DEPTH/ELEV. DATESAMPLED USCS MATERIAL DESCRIPTION NM% LL P1

Boring 309 STP-002 6.0'-7.5' 11/13/2006 CL Lean Clay 27.2 43 26

(SS-5)

0 Tested By:TH Reviewed By:ST
Client Bechtel Power Corporation ASTM D4318-05 /

Project Bechtel/STP/COL /!'M ACTEC

Project No. 5050-06-0496 I .. .. -...... .... ....

V-A w ql1310"•



LIQUID AND PLASTIC LIMIT TEST DATA 2/231200.7

Client: Bechtel Power Corporation

Project: Bechte]/STP/COL

Project Number: 5050-06-0496
Location: Boring 309
Depth: 6.0'-7.5'

Material Description: Lean Clay
Date: 11/13/2006

Testing Remarks: Tested By:TH
ASTM D4318-05

Sample Number: STP-002 (SS-5)

USCS Class.: CL
Reviewed By:ST

r

El
Run No. 1 2 34 5 6

Wet+Tare .37.561' 37.12 36.61

Dry+Tare 34.76 34.52 33.72 _ _ _

Tare 28.16 28.19 27.12
# Blows 26 34 20

Moisture 42.4 41.1 43.8

.o

44.6 [ ,

44.2|

43.8 I

43.4. - ,\

4 3 -

42.6 I hI

42.2 -

41.8 -

41.4 - 1

411

40.69
5 6 7 8 9 10 20 30 40

Liquid Limit.- 43
Plastic Limit= 17

Plasticity Index= 26
Natural Moisture= 27.2

Liquidity Index= 0.4

Blows

# N
V4i

MACTEC, Inc.
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LIQUID AND PLASTIC LIMITS TEST REPORT

77.2 -I 6
A

0O.

76.

75.

I-z 75.
F--

z
0
o74.

I--

74.

73.

7 -

.2 -

.1 2

7 -- - --"

7 -"--- - --- - --

5

4

X

z

C2

2

0 f

Dashed line indicates the approximate
upper limit boundary for natural soils /

IL 
U

0I-

• ~//

o / -

0 -// M i OH

0//

" /
/!

o ///

0 / C,- •/)
~//

0 -" M LorO L .. .MH cj OH . . . .

73.

72.

1

I
5 8 9 10 20 25 30 4U

0 10 20 30 40 50 60 70
LIQUID LIMIT

80 9U 1UU 11U

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USOS MATERAL DESRT5ON

Boring 309 STP-003 10.-12.0' 11/13/2006 CH Fat Clay 2. 7
(-SS-8)

Client Bechtel Power Corporation 1Tested By:TH Reviewed ByDST

Project Bechtel/STP/COL . ASTMD431--"f'MACTEC
Proect No. 5050-06-0496 L '1 I(A 13O

KA ~w q4J3107



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 309

Depth: 10.5'-12.0'

Material Description: Fat Clay

Date: 11/13/2006

Testing Remarks: Tested By:TH

ASTM D4318-05

Sample Number: STP-003 (SS-8)

USCS Class.: CH
Reviewed By:ST

pýft-ig

Run No. 1 2 3 4 5 6

Wet+Tare 35.2 36 29.57 _

Dry+Tare 32 32.68 26.15

Tare 27.6 28.33 21.59

# Blows 34 21 23

Moisture 72.7 76.3 75.0

77.2 Liquid Limit= 75
767 Plastic Limit 22

76.2- Plasticity Index= 53

75.7 Natural Moisture= 27.0
Liquidity lndex= 0.1

75.2 - ---- -II~

74.2 - "!\

73.2 1 2 3-4

72.7 . I
72.2 ... L. - . ...... I_ _ _ _

5 6 7 8 9 1020 5 30 4
Blows

Run No. 1 2 J 3 4
Wet+Tare 35.15 28

Dry+Tare 33.96 26.84
Tare 28.43 21.64 1

Moisture 21.5 22.3

1\

MACTEC, Inc.
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LIQUID AND PLASTIC LIMITS TEST REPORT

b

5'

5'

z 5~

z
0

o 5~

6.8- -- - -

6.4 - --

54- - -

3.6 - - - - -- - --

3.2 - TIT - ---

\i L

5

4

w
Z

a-

3

U
Dashed line indicates the approximate
upper limit boundary for natural soisIs

/, .,

~/

.0 .
// /

. . //

10. 1 _ / __-i

ML or O0

0 - 1 _ _

2
5,

1

53

5:
5 6 7 8 9 10

NUMBER OF BLOWS
20 25 30 qU 0 10 20 30 40 50 60

LIQUID LIMIT
70 80 90 1uu 1tlu

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL P1

Boring 309 STP-009 53.5'-55.0' 11/13/2006 CH Fat clay 20.7 55 41

(SS-18).

C Tested By:TH Reviewed By:ST
Client Bechtel Power Corporation ASTM D4318-05
Project Bechtel/STP/COL % MACTEC /t'

Project No. 5050-06-0496 I - ..... ......

KA W.1, l31O *



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation

Project: Bechtel!STP/COL

Project Number: 5050-06-0496

Location: Boring 309

Depth: 53.5'-55.0'
Material Description: Fat clay

Date: 11/13/2006
Testing Remarks: Tested By:TH

ASTM D4318-05

Sample Number: STP-009 (SS-18)

USCS Class.: CH

Reviewed By:ST

01"
Run No. 1 2 3 4 5

Wet+Tare 34.65 31.45 36.37
Dry+Tare 32.33 28.38 33.68

Tare 28.09 22.67 28.89

# Blows 26 28 20.

Moisture 54.7 53.8 56.2

57.2 Liquid Limit= 55

Plastic Limit= 14

56.4- - Plasticity Index= 41

56 Natural Moisture= 20.7
Liquidity Index= 0.2

55.6 - ----

55.2 ---- ----

* 54.8 - - - - - - - -

54 --

53.6-

53 .2I
5.6 7 89 10 20 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tare5 31.86 32.22 25
Dry+Tarel 30.91 31.38 _

Tare 24.35 25.47 _

Moisture 14.5 I 14.2 _

tN

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

I-
z
o
LUJ

1--

0

w

85

84 - - - __

83- - - - .-

82

81.-

80 ---- - -,

5 6 7 8 9 10 20 25 30 40

n•

5

4
x
w
0
z

a
(I-

-,_
10.

3

U /

Dashed line Indicates the approximnate / I / 40

upper limit boundary for natural soils /

50--! / °/

SMILorOL rOH0

2

1

0 10 20 30 40 50 60
LIQUID LIMIT

70 80 90 100 110i
•v

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL 13

Boring 309 STP-016 118.5'-120' 11/14/2006 CH " Fat clay 27.1 80 58

(SS-29)

Client Bechtel Power Corporation 
J Tested By:TH Reviewed By:STClientBechte Powe CorpoationASTM D4318-05 , -

Project BechtelISTP/COL f M ACTEC ASM-3-80
Project No- 7

P roect No. 5050-06-0496_
IA W -1310]



LIQUID AND PLASTIC LIMIT TEST DATA 2/23/2007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL
Project Number: 5050-06-0496
Location: Boring 309

Depth: 118.5'-120'
Material Description: Fat clay

Date: 11/14/2006
Testing Remarks: Tested By:TH

ASTM D4318-05

Sample Number: STP-016 (SS-29)

USCS Class.: CH
Reviewed By: ST

ý11 I. 1 0

Run No. 1 2 36
Wet+Tare 36.42 36.85 36.64
Dry+Tare 32.71 33.11 32.79

Tare 28.05 28.27 28.08
# Blows 26 32 19

Moisture 79.6 77.3 81.7

85 _ __ - 1- Liquid Limit= 80
4 Plastic Limit= 22

83 - - - -Plasticity Index= 58
8 - ' Natural Moisture= 27.1

81 Liquidity Index= 0.1

- ]- - - I _\ _

soow

78 iI

Tar 281 27.9 I

7M2

75--
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 34
Wet+Tare 35.6 35.514
Dry+Tare 34.28 34.17

Tlare 28.16 "27.98
Moisture 1 21.6 21.7

\~A
VX1

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

6

5

4

3',

2

Dashed line indicates the approximate
upper limit boundary for natural soils

//

/

0-0

/ Ai

//
//

o -
/ /

</
/

//

/
0---

o/ I ', ] .. . . .. .
1

0 10 20 30 40 50 60
LIQUID LIMIT

70 80 90 100 110
NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PI

Boring 309 STP-01( 8 138.5'-140' 11/14/2006 CL Lean Clay 21.7 47 30

(SS-31) _____ ___ _____

* Tested By:TH Reviewed By:ST

Client Bechtel Power Corporation AstM D4318-05
___________________________________ASTM D4318-05

Project Bechtel/STP/COL -/IMACT EC 19
P c N-3-o7

Project No. 5050-06-0496 ____________________________________________

,A. o ! L ,.I
V-.A. WI ,111o /



LIQUID AND PLASTIC LIMIT TEST DATA .2/23/2007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 309

Depth: 138.5'-140'
Material Description: Lean Clay
Date: 11/14/2006

Testing Remarks: Tested By:TH
ASTM D4318-05

Sample Number: STP-018 (SS-31)

. USCS Class.: CL

Reviewed By:ST

Al
Run No. 1 2 3 4 5 6

Wet+Tare 35.94 29.33 37.08

Dry+Tare 33.3 26.91 34.06

Tare 27.6 21.58 27.89

# Blows 25 33 18

Moisture 46.3 45.4 48.9

49 Z I ! Liquid Limit=- 47

I Plastic Limit= 17
48.2 - Plasticity Index= 30

47.8- -\_ _ Natural Moisture= 21.7

I Liquidity Index=, 0.2S47.4 \1

46.61 _ _

46.21 - - - -

45.8 - -

"45.41 2
451 -,-I

5 6 7 8 9 10 20 25 30 40
Blows

Run No. 1 2 3 4
Wet+Tare 35.83 34.74
Dry+Tare 34.75 33.65

Tare 28.38 27.12
Moisture 17.0 16.7 ]

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

68.2 - - --- - - -60.

- 8 -2- - - -- - 0 Dashed line Indicates the approximate / /

67.7 ,- - upper limit boundary for natural soils ,7

50'
67.2- - - -- - - - -/

66.7 -

40 -. r

0J0

t-
0 6 5 .72- -- -~3 _ /_

64.7,

64.2c-i

//

30--

_" / ' cy
I1. /

642- -- 20 -r/ "/

- A - L//// MLorOL MH or OH..... - T T 0',
5 6 7 8 9 10 20 25 30 40 0 10 20 30 40 50 60 70 80 90 100 110

NUMBER OF BLOWS LIQUID LIMIT

SOURCE SAMPLE # DEPTHIELEV. DATE SAMPLED UISCS MATERIAL DESCRIPTION NM% *LL PI
Boring 309 STP-019. 148.5-150' 11/14/06 CH Fat Clay 23.3 66 46

SS-32)

Client Bechtel Power Corporation r Tested By:TH Reviewed By:STClieT C BASTM D4318-05
Project Bechtel/STP/COL ./W&IM"CT

Project No. 5050-06-0496 
__

fL.w 4131o07



LIQUID AND PLASTIC LIMIT TEST DATA 32/2312007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boring 309

Depth: 148.5'-150'
Material Description: Fat Clay

Date: 11/14/06

Testing Remarks: Tested By:TH
ASTM D4318-05

Sample Number: STP-019 (SS-32)

USCS Class.: CH

Reviewed By: ST

M ý M

Run No. 41 2 3 4 5 6
Wet+Tare 37.21 36.22 37.16

Dry+Tare 33.68 33.03 33.64

Tare 28.14 28.32 28.39

# Blows 35 18 23

Moisture 63.7 67.7 67.0

68.2 ___ Liquid Limit= 66

67.71 - -" __ Plastic Limit= 20

67.2- -- \Z Plasticity Index= 46
66.71 Natural Moisture= 23.3

- - I'Liquidity Index= 0.1
66.21

65.27 - - -

64.71

64.2 - i
63.7 -

63,2105 6 78 9. 10 20 25 30 40
Blows

Run No. 1 2 3 4
Wet+Tare 35.86 35.62
Dry+Tare 34.57 34.42

Tare 28.26 28.23
Moisture 20.4 19.4

MACTEC, Inc.
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LIQUID AND PLASTIC LIMITS TEST REPORT

39. 60- _

Dashed line indicates tile approximate/
38.8 I -Ti- - upper limit boundary for natural soils

___ ___ ~50-__ __

38.4--- ,u, /

/ C,

38II -\-: --- - " ,
40 /

I -__o

z-37.6  
--- MH-or-w /

o37.2 3 7 8 9 - 2 2 3 40 .20 / 48

~36.8 --- - -/

0--_

- 20 -_ _

36.4 -- -- - -

36 - - 10 __

35.6 -- -LL M~orOL MH orOH

.35.2 0
5 6 7 89 10 20 25 30 40 0 10 20 30 40 50 .60 70 80 90 100 110

NUMBER OF BLOWS LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PI

S Boring 309 -STP-020 158.5'-160t F1/13/2006 CL Lenly23.9 37 21
(SS-33) ___________ _______________________ ___

0 Tested By:TH Reviewed JBy:STClient Bechtel Power Corporation ASTM D 4318-05

Project Bechtel/STP/COL MACTEC

I Project No. 5050-06-0496 _ ____

r.AW q13103



LIQUID AND PLASTIC LIMIT TEST DATA 2/2312007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boring 309

Depth: 158.5'-160'

Material Description: Lean clay

Date: 11/13/2006
Testing Remarks: Tested By:TH

ASTM D 4318-05

Sample Number: STP-020 (SS-33)

USCS Class.: CL
Reviewed By:ST

Run No. 1 2 3 4 5 6
Wet+Tare 36.87 36.35 36.81

Dry+Tare 34.13 33.81 34.47

Tare 27.12 27.07 27.90

# Blows 17 22 31

Moisture 39.1 37.7 35.6

39.2 k

39.2 Z iZ ]7 Liquid Limit= 37

38.8 Plastic Limit= 16

38.41 - - - -- Plasticity Index= 21
Natural Moisture= 23.9

.3 
Liquidity Index= 0.4

37.6 - -"

.•37.2

36.8 ---

36.4 -- -\.

36 - •"

35.61

35.21 1 1
5 567 8 9 10 20 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tare 29.40 35.37

Dry+Tare 28.31 34.32n
Tare 21.57 27.60 " _ _

Moisture 16.2 15.6 _

-b-7
MACTEC, Inc.
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LIQUID AND PLASTIC LIMITS TEST REPORT

x

0

I~

NUMBER OF BLOWS LIQUID LIMIT.

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION NM% LL P1

Boring 309 STP-022 178.5'-180' 11/15/2006 CH Fat clay 24.6 64 43

(SS-35)

-Clint echel owerCororaion0 Tested By:TH Reviewed By:ST
Cliet BehtelPowr CoporaionASIM D4318-05

Project Bechtel/STP/COL % M C C"oMACTEC NA4
Project No. 5050-06-0496 1 q

KAil 413107



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boring 309

Depth: 178.5'-180'
Material Description: Fat clay

Date: 11/15/2006
Testing Remarks: Tested By:TH

ASTM D4318-05

Sample Number: STP-022 (SS-35)

USCS Class.: CH
Reviewed By:ST

I

Run No. 1 2 3 4 5 6
Wet+Tare 37.86 36.64 35.15
Dry+Tare 34.04 33.38 32.02

Tare 28.24 28.27 27.07
# Blows 18 25 29

Moisture 65.9 63.8 63.2

66.8 1 1 1 -
6

66.4 - Liquid Limit= 64

Plastic Limit=- 21
66 - -Plasticity Index= 43

65.61 '_Natural Moisture= 24.6

Liquidity Index= 0.1
65.2 -

.864.8

' 64.4 -.64.l.- -

63.6E
63.21

62.81 1 1 1
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tare 35.93 36.07
Dry+Tare 34.58 34.68

Tare 28.14 28.33
Moisture I 21.0 21.9

l#4 . b

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

I-
z

0

w
z

0:

U)

LIQUID LIMIT

SOURCE SAMPLE# DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM"% LL P1
Bo•gn 309 STP-023 188.5'-190' 11/15/2006 CH Fat Clay 28. 50

(SS-36)

Client Bechtel Power Corporation Tested By:TH Reviewed By:ST

Project Bechtel/STP/COL " MADTEC #0.,Proct NoI 5050-MACTEC
Project No. 5050-0-0496

KAW q1310o'



LIQUID AND PLASTIC LIMIT TEST DATA 2/2312007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 309

Depth: 188.5-190'
Material Description: Fat Clay
Date: 11/15/2006
Testing Remarks: Tested By:TH

ASTM D4318-05

Sample Number: STP-023 (SS-36)

USCS Class.: CH
Reviewed By:ST

a y, --

Run No. 1 2 3 4 5 6
Wet+Tare 35.91 32.47 29.19

Dry+Tare 32.86 29.54 25.98

Tare 28.41 25.40 21.64

# Blows 35 29 22

Moisture 68.5 70.8 74.0

7765 1 
" Liquid Limit= 72

_ _Plastic Limit= 22

74- - Plasticity Index= 50
7 3 Natural Moisture=. 28.1

Liquidity Index= 0.1
72 --

70 -

69 -

681 -

67- -

66 !
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tare .33.02 35.59
Dry+Tare 31.63 34.23

Tare 25.53 28.09 I
Moisture 1 22.8 22.1

~s t~.
51

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

7-1
.

I

72.

72.:

71.

Z71,~

z
0
o 70J~

I - I I - f

3\
Z

I--
on," li70.3ii~

69.8 .--

69.3- -- ------- -

68.8 - - - __ __ - - - - -

68.31
5 6 8 9 10

NUMBER OF BLOWS
20 25 30 40

LIQUID LIMIT

SOURCE SAMPLE # OEPTH/ELEV. DATE SAMPLED USOS MATERIAL DESCRIPTION

Boring 309 STP-024 - 198.5'-200' 11/15/2006 CH Fat Clay 1.
(SS-37)

Client Bechtel Power Corporation N Tested By:TH Reviewed By:ST
AsTM D4318-05

Project BechteIISTP/COL f /1M ACTEC
Project No. 5050-06-0496 q3t

IKAw 1310-7



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boring 309
Depth: 198.5-200'
Material Description: Fat Clay
Date: 11/15/2006
Testing Remarks: Tested By:TH

ASTM D4318-05

Sample Number: STP-024 (SS-37)

USCS Class.: CH

Reviewed By:ST

Run No. 1 2 3_4___6
Wet+Tare 31.00 37.57 37.77
Dry+Tare 27.48 33.89 33.93

Tare 22.67 28.59 28.35
#Blows 16 24 27

Moisture 73.2 69A4 68.8

73.3 8I- Liquid Limit= 69
72.8 - - Plastic Limit= 20

72.3 - Plasticity Index= 49
71.8- Natural Moisture= 31.8

713 -
Liquidity Index= 0.2

70.8

70.3 -

69.8 -

69.3 ff

68.8 -

68.3. 1
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tarel 36.42 31.51
Dry+Tare 35.16 30.28

Tare 28.88 24.35
Moisture 20.1 20.7

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

0z
5

FZ

a-

LIQUID LIMIT

SOURCE SAMPLE# DEPTH/ELEV. DATE SAMPLED [ USCS MATERIAL DESCRIPTION NM % LL PI

B-314 UD-1 83'to 85' 2-16-07 SP Poorly graded sand .NP

Client Bechtel Power Corporation 
0 Tested by: JA Reviewed by: SS

Project Bechtel/STP/COL 
MACTEC, INC. • ASTM D4318-05

Project No. 5050-06-0496 Fiure Charlotte, North Carolina .2 -1/ 2,-/ "0'/

IA W 4 13/07



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL
T ject Number: 5050-0.6-0496

Sample Data

Source: B-314
Sample No.: UD-1
Elevý or Depth: 83' to 85' Sa
Location: B-314
Description: Poorly graded sand
Date: 2-16-07 Natural Moisture: 20.9
USCS Class.: SP. AA
Testing Remarks: Tested by: JA Reviewed I

ASTM D4318-05

mple Length (in./cm. ) :

SHTO Class.:
)y: SS

Liquid Lixnit= NV
Plastic Limit= NP

Plasticity Index= NP

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

z
0

I L-

z
Z

I--

SOURCE SAMPLE # DEPTHIELEV. DATE SAMPLED -USCS MATERIAL DESCRIPTION NM% LL P

B-314 UD-2 113' to 115' 2-20-07 CL Lean clay 20.0 38 25

CiteePw Ctri Tested by: JA Reviewed by: SS
Client Bechtel Power Corporation MACTEC, INC. ASTM4318-05 p%-

Project Bechtel/STP/COL

Project No. 5050-06-0496 I Fiagure Charlotte, North Carolina
,AJ430

'.,%Vi '1131o-1



LIQUID AND PLASTIC LIMIT TEST DATAý

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-314
Sample No.: UD-2
Elev. or Depth: 113' to 115' Sample Length(in./cm.):
Location: B-314
Description: Lean clay
Date: 2-20-07 Natural Moisture: 20.0
USCS Class.: CL AASHTO Class.:
Testing Remarks: Tested by: JA Reviewed by: SS

ASTM 4318-05

Liquid Limit Data

Run No. 1 - 2 3 4 5 6

Wet+Tarel 30.02 33.60 33.11 I

Dry+Tarel 24.90 27.42 1 26.79 _

Tare • 10.78 1 11.39 11.58 j
# Blows 35 1 22 15 _

•Moisturel 36.3 1 38.6 •41.6 -

42.5
Liquid Limit= 38

Plastic Limit= 13

Plasticity Index= 25
41.1

39.7 __

36.9 - - - - "

35.5L Fl1
10 20 25 30 40

Blows

Plastic Limit Data

Run No.] 1 2 f 3 1 4 _

Wet+Tare] 19.74 20.01 I _
nry+Tare 1 18.72. 18.92 _

Tare! 11.00 10.67 1 i

Moisture'! 13.2 13.2 __ _

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

I-
z

0
0

z

0

F:
C'_

LIQUID LIMIT

SOURCE SAMPLE# DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION NM % LL P

B-314 UD-4 141'to 143 2-20-07 CL Lean clay 24.2 46 31

Client Bechtel PowerCorporation 
0 Tested by: JA Reviewed by: SS

Project Bechtel/STPo COL MACTEC, INC. ASTM D4318-05 •vJ '4lo-

Project No. 5050-06-0496 _Figure Charlotte, North Carolina



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-314
Sample No.: UD-4
Elev. or Depth: 141' to 143' Sample Length(in./cm.):
Location: B-314
Description: Lean clay
Date: 2-20-07 Natural Moisture: 24.2
USCS Class.: CL AASHTO Class.:
Testing Remarks: Tested by: JA Reviewed by: SS

ASTM D4318-05

Liquid Limit Data

Run No. 1 2 3 4 [ 6

•Wet+Tarej 31.60 1 27.51 31.50 i1i 1
Dry+Tarel 25.18 22.27 24.95 _

Tare! 10.70 10.93 10.991
# Blowsl 29 25 20 _ _ _ _

Moisture! 44.3 46.2 46.9 i

47.2 II

Liquid Limit= 46~
42i Plastic Limit= 15

46.6 Plasticity Index= 31

45.4 
.

44.8 _

44.2L
44"5 10 B 20 25 30 40

Blows

Plastic Limit Data

Run No. 1 2 [ 3 .4 _

Wet+Tare 26.68 23.95 ___

- ry+Tare 24.63 22.42 [ .

Tare, 11.45 11.60 L I__
Moisture, 15.6 14.1 L

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST RFPORT

w
W
z
0

z

0
Z-

LIQUID LIMIT

SOURCE SAMPLE# DEPTIELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PI

B-314 UD-5A 183'to 185' 2-20-07 CH - Fat clay 2. 7 8

Client Bechtel Power Corporation 
0 Tested by: JA Reviewed by: SS

le et wC iACTEC, INC. ASTM D43I8-05

Project Bechtel/STP/COL

Project No. 5050-06-0496 I Figure 
Charlotte, North Carolina 

o 7

),AW 413J0-7



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL
T ýect Number: 5050-06-0496

Sample Data

Source: B-314
Sample No.: UD-5A
Elev. or Depth: 183' to 185' Sa

Location: B-314
Description: Fat clay -

Date: 2-20-07 Natural Moisture: 20.3

USCS Class.: CH AA

Testing Remarks: Tested by: JA Reviewed I
ASTM D4318-05

mple Length (in. / cm. ) :

SHTO Class.:
y: SS

Liquid Limit Data

Run No.] 1 2 3 F 4 5 6

Wet+Tarel 22.22 1 26.20 22.06 _ _ _

Dry+Tare 17.65 20.12 17.24 -

Tarei 11.07 11.59 10.81 ___

# Blows 30 26 18 L
Moisture! 69.5 1 71.3 75.0 _ _

75.8 - * - - - - - - -

7- Liquid Limit= 72
Plastic Limit= 24

74.4- 
Plasticity Index= 48

73.0 , - K -I

71.6

70.2

6885 10 20 25 30 40

Blows

Plastic Limit Data

Run No.1 -1 1 2 ] 3 4 _

Wet+Tarel 19.67 j 19.08 ___

•ry+TareI 17.96 J 17.60 _

Tare 11.03 11.48
Moisture, 24.7 1 24.2 _

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

I--z
I-z
0
Q)

wI-

w
0z

U)
Fý

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL Pi

B-314 UD-6 191'to 193' 3-16-07 CH Fat clay .40

Client Bechtel Power CorporationT 
Tested by: JA Reviewed by: M.H

Project Beehtel/STP/COL 
MACTEC, INC. ASTMD4318-05

Project No. 5050-06-0496 Figure Charlotte, North Carolina
XA W 4 IS101



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL
T ject Number: 5050-06-0496

Sample Data

Source: B-314
Sample No.: UD-6
Elev. or Depth: 191' to 193' Sample Length(in./cm.);

Location: B-314
Description: Fat clay
Date: 3-16-07 Natural Moisture: 26.5

USCS Class.: CH AASHTO Class.:

Testing Remarks: Tested by: JA Reviewed by: MH

ASTM D4318-05

Liquid Limit Data

Run No.1 1 1 2 j 3 4 1 5 1 6

Wet+Tarel 25.13 j 25.50 I I__
Dry+Tarel 19.59 I 19.74 _ 

_

Tare 10.98 1. 10.80 1 1

#Blowsl 23 24 _ _

Moisture' 64.3 64.4 _

___W TH.Liquid Limit= 64__
Plastic Limit= 24

64.42 
Plasticity Index= 40

64.38
__ __ __I .

64.34

64.30 ! _ I

64"265 10 20 25 30 40
Blows

Plastic Limit Data

Run No. 1 2 I 3 4_ _

___ __ _ I K 4  
________

Wet+Tarel 23.52 22.73 I
Dry+Tarel 21.05 20.58 . _

Tare! 10.88 1 11.65 1 _ _

Moisture 24.3 24.1 1; _

MACTEC, INC.



0]

I,- 
.z

o 
- 5 20- ".

65.4 -.. -- - { - - 7 1 / i l t ...
63.6 5 10 20 25 30 40 10 30 50 70 90

NUMBER OF BLOWS 
LIQUID LIMIT

S O U R C 
S O 

#N 
r F0 

7 0O

B-319 UD-1 128'to 130' 2-19-07 CH Fatclay

e eo .0 Tested by: JA Reviewed by: SS

;lient Bechtel Power Corporation MAC TE C, IN C. ASTM D4318-05

roject Bechtel/STP/COL
Charlotte, North Carolina 412-/2-°*7

ro ect No. 5050-06-0496 Fl ure 
_______________________

Y(AW ~413/0-7



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL
! ject Number: 5050-06-0496

Sample Data

Source: B-319
Sample No.: UD-I
Elev. or Depth: 128' to 130' Sa

Location: B-319
Description: Fat clay
Date: 2-19-07 Natural Moisture: 21.0

USCS Class.: CH AA
Testing Remarks: Tested by: JA Reviewed h

ASTM D4318-05

mple Length(in./cm.):

.SHTO Class.:
y: SS

Liquid Limit Data

Run No.1 .1 2 1 3 4 5 6

Wet+Tare 25.64 L 27.40 £ 27.06 1
Dry+Tare 19.91 V 20.60 1 20.63 _

Tare 11.03 10.82 11. 59_ _ _ _

# Blows 35 27 23 _

Moisture 64.5 69.5 I 71.1 _

Liquid Limit= 70

, Plastic Limit= 25

70.8 
Plasticity Index= 45

69.0 -

a I I

Ii67.2. j

63.6 L . ~ .-.-.-
10 20 25 30 40

Blows

Plastic Limit Data

Run No.I 1 2 3 4 _

Wet+Tare 24.77 23.3 _ _

-'ry+Tare 22.09 1 20.78 _ _

Tare 10.95 1 10.75 I _

Moisture 24.1 25.1 i I_

MACTEC, INC.



F_ LIQUID AND PLASTIC LIMITS TEST REPORT ASTM D 4318-04

X
0
z

C)aF
U)

O3

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTIONNM LL P

B-319 UD-2 143-145 ft. 4/4/07 ML Tan Sandy silt 18.7 V

Client Bechtel Power Corporation MACTEC ENGINEERING " Tested by: BM Reviewed by: HJ

Project BechtelSTP/COL AND

Pro ectNo. 5050060486 Lab no. 6917 CONSULTING, INC.



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

-iject Number: 5050060486

Sample Data

Source: B-319
Sample No.: UD-2
Elev. or Depth: 143-145 ft. Sa

Location: B-319
Description:.Tan Sandy silt
Date: 4/4/07 Natural Moisture: 18.7
USCS Class.: ML AA
Testing Remarks: Tested by: BM R

mple Length(in./cm.): 6917

SHTO Class.:
eviewed by: HJ Ipk q /S7ý-7

Liquid Limit= NV
Plastic Limit= NP

Plasticity Index= NP

--MACTEC Engineering and Consulting, Inc.



68.6 - - -

67.0

I-

z
0

0

63-

LIQUID AND PLASTIC LIMITS TEST REPORT

w
0
z

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PI

B-319 UD-4 173' to 175' 2-19-07 CHl Fat clay 26.9 65 43

Client Bechtel Power Corporation 
0 Tested by: JA Reviewed by: SS

Project Bechtel/SPoeP/COL 
MACTEC, INC. ASTM D4318-05 10-7

Project No. 5050-06-0496 Figure Charlotte, North Carolina
YAW ql31o7



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL
7 ject Number: 5050-06-0496

Sample Data

Source: B-319
Sample No.: UD-4
Elev. or Depth: 173' to 175' Sample Length(in./cm.):
Location: B7319
Description: Fat clay
Date: 2-19-07 Natural Moisture: 26.9
USCS Class.: CH AASHTO Class.:
Testing Remarks: Tested by: JA Reviewed by: SS

•ASTM D4318-05

Liquid Limit Data

Run No.i 1 1 2 1 3 45 6

Wet+Tarel 28.77 30.33 31.07
Dry+Tarel 21.97 22.97 23.16

Tarel 10.90 11.42 11.48
# BlowsI 35 27 21 -__

Moisture- 61.4 63..7 67.7 __1

Liquid Limit= 65

" Plastic Limit= 22
6. Plasticity Index= 43! 7.C I!!

65.4 I I . .

62.2-{ I

,I _

606 5  10 20 25 30 40
,* Blows

Plastic Limit Data

RunNo• 1 2 1 3 4

Wet+Tare 18.61 25.13 I
r .Y+Tare 17.27 22.80 i _

Tare! 11.57 11.60 I
Moisturel 23.5 . 20.8 _ ___ _ _ _ __ _ _ _ •__ _ _ __ _ __ _ __ _ _ _ _ __ _ _ _ _ _ _

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

z
w
z
0C-
0::
TH.

z

Y-)

LIQUID LIMIT

SOURC SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS M I ESCRIPTION

13-319 UD-5 188' to 190' 2-19-07 CH Fat clay 23.9 62 41

Client Bechtel Power Corporation 
Tested by: I A Reviewed by: SS

Project Bechtel/STP/COL 
MACTEC, INC. ASTMD4318705

Project No. 5050-06-0496 Figure Charlotte, North Carolina -
KAw L11 3 0' 7



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL
P "ect Number: 5050-06-0496

Sample Data

Source: B-319
Sample No.: UD-5

Elev. or Depth: 188' to 190' Sample Length(in./cm.):

Location: B-319
Description: Fat clay

Date: 2-19-07 Natural Moisture: 23.9

USCS Class.: CH AASHTO Class.:

Testing Remarks: Tested by: JA Reviewed by: SS
ASTM D4318-05

Liquid Limit Data

Run No. 1 2 3 4 6 5 6
i_ _ .1 _ _ _i I 1 _ _ _ _ _ _ _ _

Wet+Tarej 25.50 I 25.55 1 30ý16 I ___

Dry+Tare 20.24 20.04 22.51 1 _ 1
Tare] 11.40 11.02 10.87 1 !

# Blows 30 1 26 17 _ _

Moisture 59.5 61.1 65.7 2 IV

66.7 i , Liquid Limit= 62

_- IPlastic Limit= 21

65.1 -
-LJIPlasticity 

Index= 41

61.9 "" I

60.3 -

10 20 25 30 40
Blows

Plastic Limit Data

Run No.1I 1 2 3 4

Wet+Tarei 20.60 21.17 1
r)ry+Tare 18.96 i 19.42 i _

Tare 11.21 1 10.96 t
Moisturel 21.2 20.7 _

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

LI

z

0
-,"

I-

Z5

0

L)

LIQUID LIMIT

SOURCE SAMPLE # DEPTHIELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL PI

0 B321UD-3 138' to 140' 3-12-07 CL Lea Cly200 46 2

C Tested by: JA Reviewed by: MH
Client Bechtel Power Corporation MACTEC, INC. ASTM 4318-05
Project Beclitel/STP/COL

Proect No. 5050-06-0496 Figure Charlotte,_NorthCarolina'

K-Aw H3o



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
P-oject: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-321
Sample No.: UD-3
Elev. or Depth: 138' to 140' Sample Length(in./cm.):
Location: B-321
Description: Lean Clay
Date: 3-12-07 Natural Moisture: 20.0
USCS Class.: CL AASHTO Class.:
Testing Remarks: Tested by: JA Reviewed by: MH

ASTM 4318-05

Liquid Limit Data

Run No.! 1 2 3 4 5 6

Wet+Tare 27.96 23.16 24.98 __

Dry+Tare 22.90 19.51 20.55
Tarej 10.87 I 11.40 11. 33 3

# BlowsI 35 27 21
Moisture! 42.1 45.0 48.0 [ I

972I Liquid Limit= 46
.<V...-1- i IPlastic Limit= 21

47.6 Plasticity Index= 25

46.0

44.4 - -

42.8 -l

41.2L JLJ. 7{7
5 10 20 25 30 40

Blows

Plastic Limit Data

Run No. 1 2 3 4

Wet+Tarej 20.72 20.84 f
.y+Tarel 19.08 19.14

Tare! 11.59 i 10.92
Moisture! 21.9 , 20.7

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT.

I-zW
I-z
0

x
0
z

C-,

NUMBER OF BLOWS LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL P1

Boring 323 STP-118 4.5'-6.0' 12/3/2006 CH Fat Clay 21.2 50 33

Client echtelPower0 Tested By:ACIfrl Reviewed By:RF -____

CletBctlPwrCorporation ASTM D4318-05
Project BechtelISTP/COL y M ACTEC,

Project No. 5050-06-0496 •

•j

I•.

KA "4 q13107



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 323

Depth: 4.5'-6.0'
Material Description: Fat Clay

Date: 12/3/2006

Testing Remarks: Tested By:AC/TH

ASTM D4318-05

Sample Number: STP-1 18 (SS-4)

USCS Class.: CH

Reviewed By:RF

Run No. 1 2 3 4 5 6
Wet+Tare 34.32 31.01 36.7

Dry+Tare 30.99 27.86 32.88

Tare 24.36 21.65 25.57

# Blows 26 21 17

Moisture 50.2 50.7 52.3

53.4 Ii '

531 ; - - - Liquid Limit= 50
5 - Plastic Limit= 17

52.6 - •Plasticity Index= 33

52.2 Natural Moisture= 21.2

•_Liquidity Index= 0.1
51.81

.• 51.4 -

511

50.6-1

50.2 -

49.81

49.415 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 34

Wet+Tare 29.94 35.72

Dry+Tare 28.9 34.63
Tare 22.69 28.24

Moisture 16.7 17.1 _

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

zLU
I'--

z
0
C.)
n,'
I--c<

40 --

36 --

32 --

28

24 -

20

126 ' •

08T

xw

C,,<
-. 1
O,.

5 6i 7 8i 9. 1U ZU ;Z:) ouJ 40
NUMBER OF BLOWS

* SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION NM__% LL PI
Boring 323 STP-121 23.5'-25.0' 12/3/2006 ML Sandy Silt 22.5 NV NP

(SS-12)

C Tested By:AC/TH Reviewed By:RFClient Bechtel Power Corporation ASTM D4318-05.

Project Bechtel/STP/COL " M ACTEC
Project No. 5050-06-0496 __ _ _"_ _ __ _ __7

!'!

IA w q I (13J7



LIQUID AND PLASTIC LIMIT TEST DATA 2123/2007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boring 323
Depth: 23.5'-25.0'

Material Description: Sandy Silt
Date: 12/3/2006
Testing Remarks: Tested By:AC/TH

ASTM D4318-05

Sample Number: STP-121 (SS-12)

USCS Class.: ML
Reviewed By:RF

AASHTO Class.: A-4(0)

Run No. 1 2 3 4 5 6
Wet+Tare _

Dry+Tare _

Tare

# Blows

Moisture

40 
Liquid Limit= NV

31. - ZtIIPlastic Limit= NP
32 --- - - - Plasticity Index= NP
28-- Natural Moisture= 22.5

24 ---

201 - -

We+Tr I '

0u 1o. 1 1 1

Wet+Tare

Dry+Tare
Tare I

Moisture f

MACTEC, Inc.



29

28.9

28.8

28.7 -

z28.6 -
w
I-
z
0
028.5 -

3:28.4-

LIQUID AND PLASTIC LIMITS TEST REPORT

x
W
0z

01
P:

NUMBER OF BLOWS LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION

Boring 323 STP- 125 43.5'-45.0' 12/3/2006 CL Lean Clay 20.

.(SS-16)

Client Bechtel Power Corporation , Tested By:AC/TH Reviewed By:RF

Project Bechtel/SIP/COL 
ASTM A,38E0

Project No. 5050-06-0496 I
kJAw 41316 7



LIQUID AND PLASTIC LIMIT TEST DATA 2/23/2007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 323
Depth: 43.5'-45.0'

Material Description: Lean Clay
Date: 12/3/2006

Testing Remarks: Tested By:AC/TH
ASTM D4318-05

Sample Number: STP-125 (SS-16)

USCS Class.: CL
Reviewed By:RF

Run No. 1 2 3 4 5 6
Wet+Tare 37.22 37.65 39.55
Dry+Tare 35.01 35.53 37.00

. Tarel 27.13 28.14 28.18
#Blows 32 25 22'

Moisture 28.0 28.7 28.9

29__ __Liquid Limit= 2928.9 - - - - - ___ Plastic Limit-- 19

28.8 Plasticity Index= 10
2 t I Natural Moisture= 20.528.7 - - -- -

286-Liquidity Index= 0.2
1 28.6- --

28.4I
28.3
28.2 '\ i

28.1 I;

28 -iI -l
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tare 34.89 35.77
Dry+Tare 33.63 34.59

Tare 27.10 28.25
Moisture 19.3 18.6

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

48.1 rT,-r-r r-r-T-T-r-7-, , r-i
6

__ - --- I- I .--4--4--I I I I

A,"? •

,1.

47

47

/.7i

.5.

.3 . " -. "

7t -, - ____

5

4

z47
I-
z
0
o47
W
LU

0
z

0

0~

3

Dashed line Indicates the approximate
upper limit boundary for natural soils /

/
0o 10_~ ___ ____

$0 /

/ /
/

/
/

/-0-

/0
/ •c

/
/

0 ,

UýML f or 01 - - M ijrOH-

• I

46.7

I

2

LH 1, 1

1

46.3

46.1
5 6 8 9 10 2U 25 3jU 14U 0 10 20 30 40 50 60 70

LIQUID LIMIT
80 90 100 110

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION NM% LL P•

- ~ Boring323 STP- 127 -53.5'-55.0' - 12/3/2006 CL Lean Clay 18.1 47 31
(SS-18)

Client Bechtel Power Corporation Tested By:AC/TH Reviewed By:RF
ASTM D4318-05

Project Bechtel/STP/COL YM ACTEC

Proect No. 5050-06-0496 [_

KtAW 413/0-)



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boring 323
Depth: 53.5'-55.0'

Material Description: Lean Clay
Date: 12/3/2006

Testing Remarks: Tested By:AC/TH
ASTM D4318-05

Sample Number: STP-127 (SS-18)

USCS Class.: CL
Reviewed By:RF

Run No. 1 2 3 4 5 6
Wet+Tare 38.19 36.56 36.85
Dry+Tare 35.06 33.85 34.02

Tare 28.28 28.07 28.11
# Blows 34 26 22

Moisture 46.2 46.9 - 47.9

48.1--: 1 4 Liquid Limit= 47
47.9Plastic Limit= 16

47.7 - Plasticity Index= 31

4 Natural Moisture= 18.1
i . Liquidity Index= 0.1

47.3-

_47. 1 -

46.9-

46.7-

46.5 -

46.3 - - 1
46.1 85 6 7 8 9 10 Bos 20 25 30 40

~Blows

Run No. 1 I 2 3 4
Wet+Tare 36.12 35.78
Dry+Tare 35 34.72

Tare 28 28.17
Moisture 16.0 16.2

~v kV

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

I-
z
w
Hzo z

C--

50

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL P,

Boring 323 STP-130 68.5'-70.0' 12/3/2006 ML Sandy Silt 23.2 NV NP

(SS-21)

Client Bechtel Power Co oration * Tested By:AC/TH Reviewed By:RF
ASTM D43 18-05

Project Bechtel/STP/COL ,,M CTJ A43PMAeCTEC
Project No. 5050-06-0496 I'•J"'

KAW 41Vo'7



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 323

Depth: 68.5'-70.0'
Material Description: Sandy Silt
Date: 12/3/2006
Testing Remarks: Tested By:AC/TH

ASTM D4318-05

Sample Number: STP-130 (SS-21)

USCS Class.: ML
Reviewed By:RF

2

40
36--

32-

28 -

24-

20

16--

12-

8
4

0 EII
5 6 . 7 8 9 10 20 25 30 40

Liquid Limit= NV
Plastic Limit= NP

Plasticity Index= NP
Natural Moisture= 23.2

Blows

OWMg

Run No. 1 2 3 4
Wet+Tare _

Dry+Tare _

Tare

Moisture

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

60

50

40

X

z

30

:5

Dashed line'lndicates the approximate/ //
upper limit boundary for natural soils t•

. / / C,

//! /

//

__ /

//

/

LL MLorOL MHrO

• 1O

201

10-

n

0 10 20 30 40 50 60
LIQUID LIMIT

70 80 90 1 100 110

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM

Boring 328 STP-025 4.5'-6.0' 10/25/2006 CH Fat Clay • • .

(SS-4)_

0 I TseByH Reveie ByS
Client Bechtel Power Corporation 

T. ASTM D43 18-05

Project Bechtel/STP/COL I'M ACTEC

Project No. 5050-06-0496 ]
-A W q131ol



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 328

Depth: 4.5'-6.0'
Material Description: Fat Clay

Date: 10/25/2006
Testing Remarks: Tested By:TH

ASTM D43 18-05

Sample Number: STP-025 (SS-4)

USCS Class.: CH

Reveiwed By:ST

Run No. 1 2 3 4 5 6
Wet+Tare 37.63 35.09 37.45
Dry+Tare 34.09 32.32 34.18

Tare 27.61 27.13 27.91
# Blows 20 26 30

Moisture 54.6 53.4 52.2

55.61 1
Liquid Limit= 53

55.2 Plastic Limit 17

54.8 Plasticity Index= 36
5 [ - I4 Natural Moisture= 22.2

5441 - - - - - Liquidity Index= 0.1541 I . .
53.61 - - : ,

Blows

RunNo. 1 2 3 4
Wet+Tare 35.72 35.17
Dry+Tare 34.64 34.13

Tare 28.26 28.09
Moisture 16.9 17.2

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT
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• /// .oe
31.

31.

30.

30.

101

0
0 10 20 30 40 50 6iU

LIQUID LIMIT
70 80 90 lUU I lu

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED LUSCS MATERIAL DESCRIPTION NM%_ LL __PI

-__-Boring 328 STP-026 10.5'-12.0' 10/25/2006 CL Lean Cla~y -. 24.1 32 14

Ceo Tested By:TH Reviewed By:ST
Client Bechtel Power Corporation ASTM D4318-05

Project Beclitel/STP/COL g'M ACTECI_ _

Project No. 5050-06-0496 _ -__--_

..Aw 4-13101°



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 328

Depth: 10.5'-12.0'

Material Description: Lean Clay
Date: 10/25/2006

Testing Remarks: Tested By:TH
ASTM D4318-05

Sample Number: STP-026 (SS-8)

USCS Class.: CL
Reviewed By: ST

Run No. I 2 3 4 5 6
Wet+Tare 36.11 37.4 37.28

Dry+Tare 33.44 35.29 35.07

Tare 25.55 28.43 28.05

# Blows 16 30 24

Moisture 33.8 30.8 31.5

34.4 1,i - Liquid Limit= 32

41 Plastic Limit= 18

336 Plasticity Index= 14
. Natural Moisture= 24.1

32.81 -
Liquidity Index= 0.4

~32.4 1 i

321-

31.6 -
31,2-

30.81

30.

5 6' 7 8 9 10 20 25 30 40

Blows

RunNo. 1 2 3 4
Wet+Tare 35.8 29.03
Dry+Tare 34.67 27.92

Tare 28.35 21.64-
Moisture 17.9 17.7

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

I-
zw
H-
z
0
0
a::

x

0
z

a-

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL P1

Boring 328 STP-027 18.5'-20.0' 1 1/04/2006 ML Sandy Silt 25.0 NV NP

(SS-9)

Client Bechtel Power Corporation 0 Tested By:TH Reviewed By:ST
MA T CASTM D4318-05

Project Bechtel/STP/COL ffM ACTEC

Project No. 5050-06-0496
rW q 1310 -7



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boring 328
Depth: 18.5'-20.0'

Material Description: Sandy Silt
Date: 11/04/2006

Testing Remarks: Tested By:TH
ASTM D4318-05

Sample Number: STP-027 (SS-9)

USCS Class.: ML
Reviewed By:ST

/
Run No. 1 2 3 4 5 6

Wei+Tare

Dry+Tare
Tare

# Blows

Moisture

40 1 . . .
.. . . . . Liquid Limit= NV

36- -I - - Plastic Limit= NP

32 -I - - Plasticity Index= NP
28 Natural Moisture= 25.0

241

5 20 6 7 20 53 4

161 j ' I 2 3

.5 6 7 8 9 1
Blows

Run No.t ý23
Wet+Tare /

Dry+Tare

Tare

Moisture,

A,

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

76. 4

I-z

z
0

0L

75.2

74.8 •

74.4 \,

741

73.6

I J

w
0
z

CL

Dim

I .

8J, _ . .. 5 1

72.
5 7 10 20 25 3U 40

NUMBER OF BLOWS

SOURCE SAMPLE# DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL P'

Boring 328 STP-030 - 43.5'-45.0' 11/4/2006 CH Fat Clay 2 74 51

(SS-13)

Client Bechtel Power Corporation Tested By:TH Reviewed By:ST

Project Bechtel/STP/COL j i ., A(TEC

Project No. 5050-06-0496 1 _

KAW q(31o7



LIQUID AND PLASTIC LIMIT TEST DATA 2/2312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL
Project Number: 5050-06-0496

Location: Boring 328
Depth: 43.5'-45.0'
Material Description: Fat Clay

Date: 11/4/2006
Testing Remarks: Tested By:TH

ASTM D4318-05

Sample Number: STP-030 (SS-13)

USCS Class.: CH

Reviewed By:ST

Run No. 1 2 3 4 5 6
Wet+Tare 35.02 36.47 38.71
Dry+Tare 32.18 32.91 34.23

Tare 28.28 28.07 28.35
# Blows 28 24 18 _

Moisture 72.8 73.6 76.2

76.4 Liquid Limit= 74

6 -Plastic Limit= 23
75.6 - I I IHPlasticity Index= 51

75.2- Natural Moisture= 26.6
75.2 - " !Liquidity Index= 0.1

74.8.- - ---74.

74 ' - ! 1

73.6 - ---

73.2. '

72.8 -,-

72.4
5678910 20 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tare 36.29 35.66
Dry+Tare 34.87 34.26

Tare 28.6 28.09
Moisture 22.6 22.7

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

82Ilit-
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1-
z
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7 9-

78-

77-

76\

75\

w
0z
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I-

4
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0/
Dashed line indicates the approximate

upper limit boundary for natural soils

_o_ I1I4.

MLo /H orO

0 . . . . . . . . .

2

1

5 6 1 10 20 25 30 4U 0 10 20 30
U

40 50 60
LIQUID LIMIT

70 80 90 100 110

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PI

Boring 328 STP-031 58.5'-60.0 1/4/2006 • CH Fat Clay 25.6 76 51
(SS-15)

0 Tested By:TH Reviewed By:ST
Client Bechtel Power Corporation ASTM D4318-05

Project BechteI/STP/COL M ACTEC, ,

Project No. 5050-06-0496 _

AW4 q 1310 7



LIQUID AND PLASTIC LIMIT TEST DATA 2123/2007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 328

Depth: 58.5'-60.0

Material Description: Fat Clay

Date: 1/4/2006

Testing Remarks: Tested By:TH
ASTM D4318-05

Sample Number: STP-031 (SS-15)

USCS Class.: CH

Reviewed By:ST

Run No. 1 2 3 4 5 6
Wet+Tare 37.57 34.02 34.27

Dry+Tare 33.43 30.31 30.57

Tare 28.20 25.41 25.56

# Blows 17 25 30 1

Moisture 79.2 75.7 73.9

82
Liquid Limit= 76

81 Plastic Limit= 25

80 Plasticity Index=- 51
79 Natural Moisture= 25.6

-- Liquidity Index= 0.0781

77

761'

751

74 -

73

72
5 6 7 8 9 10 20 25 30 40

Blows

Run No. I 2 3 4
Wet+Tare 36.00 A 35.31 . .

Dry+Tare 34.46 33.83
Tare 28.16 27.98

Moisture 24.4 25.3

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

35.3

35.1 . . - .

34.9,'\.

34.7 • - -
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I I .--- . . . . .
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upper limit boundary for natural soils 7
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0
N

0 0 10 20 30 40 50 6U
LIQUID LIMIT

70 80 UV IUU I IV

SOURCE SAMPLE # DEPTH/ELEV. .DATE SAMPLED. USS MATERIAL DESCRIPTION NM% LL PI

Boring 328 STP-036 ]118.5'-120.0' 11/5/2006 CL Lean Clay 22.0 34 18

(SS-23)

Client -MC o Tested By:AC/TH Reviewed By:RF
Client ,Bechtel Power Corporation 1ASTM D4318-05

Project. Bechtel/STP/COL A ý'M ACr' AS-

Project No. 5050-06-0496 1,3-07
KAw q131o7





LIQUID AND PLASTIC LIMITS TEST REPORT

52

51.

>-- 51. .21

.8 i

N

49- 2 - - - - . _ -'-' . .

z
0
C-) SC- - - ---- -

~49.6 -.- - - - - -

48.8-

A .0AI

0z

i-

5l

_____ 4- -I--I-V-i I-f-~-F-1-t--1 It-I-1
AO

5 6 9 10 20 25 35u 4u
NUMBER OF BLOWS

SOURCE SAMPLE # DEPTHIELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL P1

- Boring 328 STP-038 138.5'-140.0' 11/6/2006 CH Fat Clay .34

(SS-25)

Client Bechtel Power Corporation 0 Tested By:AC Reviewed By:MH/RF
ASTM D4318-05

Project Bechtel/STP/COL ;y M ACTEC

Project No. 5050-06-0496 
__•

La) '413iol



LIQUID AND PLASTIC LIMIT TEST DATA 2/2312007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 328

Depth: 138.5'-140.0'
Material Description: Fat Clay
Date: 11/6/2006
Testing Remarks: Tested By:AC

ASTM D4318-05

Sample Number: STP-038 (SS-25)

USCS Class.: CH
Reviewed By:MH/RF

A.4 .110 141,01iRl'. le:MWXý ''WWW.

RunNo. 1 2 3 4 5 6
Wet+Tare 37.49 36.54 37.11 _

Dry+Tare 34.44 33.78 33.77 _

Tare 28.21 28.18 27.21
#Blows 31 28 20

Moisture* 49.0 49.3 50.9

5251.6 Liquid Limit= 50
Plastic Limit- 16

5 -. 2 Plasticity Index- 34

5_ __Natural Moisture= 18.3
5( -- Liquidity Index= 0.1

40.4 - _ ]_

.V5 50

48
5 6 7 8 9 10 20 25 30 40

Blows

RunNo.I 1 2 3 4
Wet+Tare 37.01 37.50
Dry+Tare 35.83 I 36.29

Tare 28.34 28.38
Moisture 15.8 15.3

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

33.6~ 60
Dashed line indicates the approximate /

33.2 
upper limit boundary for natural soils

I /

32.8 -- 
50 

----- -

C,
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/ i
\ ~//

z 32. --- -/

' 40 /___

z
0-31.6- 30- /

W/ \ ~a. v

20-

30.8 - - -- - - -- -/

I. / ! I I /
.30 L4A ML or OL Mýr OH

5 6 7 8 9 10 20 25 30 "40 0 10 20 30 40 50 60 70 80 90 100 110

NUMBER OF BLOWS 
LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION NM_ %__LL__P_

Boring 328 STP-040 159'-160' 11/6/2006 CL Lean Clay with Sand.

(ss-27)

Client Bechtel Power Corporation 
0 Tested By:TH Reviewed By:RF

ASTM D4318-05

Project BechteSTP/COL .yM ACTEC

Project No. 5050-06-0496 T ___

.AW vi t131 o



LIQUID AND PLASTIC LIMIT TEST DATA 2/23/2007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boring 328

Depth: i59'-160'
Material Description: Lean Clay with Sand
Date: 11/6/2006
Testing Remarks: Tested By:TH Revi

ASTM D4318-05

Sample Number: STP-040 (SS-27)

USCS Class.: CL
ewed By:RF

'Wffa fft "f 0,1-
Run No. 1 2 3 4 5 6

Wet+Tare 40.34 39.15 38.47
Dry+Tare 37.54 36.55 35.94

Tare 28.32 28.40 28.25
# Blows 27 24 16

Moisture 30.4 31.9 32.9

33.61

Liquid Limit= 31

Plastic Limit= 19
32.8 Plasticity Index= 12
32.4- Natural Moisture= 25.4

Liquidity Index- 0.5
32

.t;31.6

31.2

30.8

30.4 -1

30

29.61
5 6 78 9 10 20 25 30 40Blows

Run No.I 1 2 3 4
Wet+Tare 37.01 35.62
Dry+Tarel 35.43 34.36

Tare 27.21 27.61
Moisture 19.2 18.7

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

64.4 . . I .

64- !

_____I ____ ____

F-

z
0

uLJ

6i3.6•

63.2 - - _ _ - - - - -

62.8 - - \

62.41

62A "\

61.6 - - - - --

61.2 "

60.81 - .

60.4

Lu
0
z

U)
1R

5 1.0 /v 25 QV3 . 40
NUMBER OF BLOWS

SOURCE SAMPLE # DEPTHIELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL P1

Boring 328 STP-041 178.5-180' 11/7/2006 CH Fat Clay 23.6 62 42

________________ -(SS-29)_____________________

Client Bechtel Power Corporation 
0 Tested By:TH Reviewed By:RF

ASTM D43 18-05
Project Bechtel/STP/COL Y'M ACTEC I-_-o7

Project No. 5050-06-0496 
_



LIQUID AND PLASTIC LIMIT TEST DATA 2/2312007

Client: Bechtel Power Corporation

Project: BechteYSTP/COL

Project Number: 5050-06-0496

Location: Boring 328

Depth: 178.5'-180'

Material Description: Fat Clay

Date: 11/7/2006
Testing Remarks: Tested By:TH

ASTM D4318-05
Mi

Sample Number: STP-041 (SS-29)

USCS Class.: CH
Reviewed By:RF

Run No. 1 2 3 4 5 6
Wet+Tare 35.09 35.99 37.19

Dry+Tare 32.06 32.89 33.29

Tare 27.11 27.91 27.13

# Blows 31 26 21 _

Moisture 61.2 62.2 63.3

64.4 6 Liquid Limit- 62
__Plastic Limit= 20

63.6- Plasticity Index= 42

*6.2 _____ - Natural Moisture= 23.6

Liquidity Index= 0.1
62.8 -

- - I
62.4 - -

62 -N I I I I:

61.6-

61.2 -

60.8 " -

60.4 -I
5 6 7 8 9 10 2 0 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tare 35.63 35.94 _

Dry+Tare 34.36 34.63

Tare 28.09 28.27

Moisture .20.3 20.6

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

xW
z

FQ
5,
a_

LIQUID LIMIT

SOURCE SAMPLE# DEPI-/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM-% LL P1

B-330 UD-3 63' to 65' 3-13-07 SP Poorly graded sand 25.2 NV NP

Client Bechtel Power Corporation 
0 Tested by: JA Reviewed by: M11 ,A%3(Co7

Project BechtelPowerCor i MACTEC, INC. ASTM 04318-05
Project Bechte5/STP/COL I

Project No. 5050-06-0496 F Fiure Charlotte, North Carolina]

4W, '•1310o



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
P-3ject: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-330
Sample No.: UD-3
Elev. or Depth: 63' to 65' Sa

Location: B-330
Description: Poorly graded sand
Date: 3-13-07 Natural Moisture: 25.2

USCS Class.- SP AA
Testing Remarks: Tested by: JA Reviewed h

ASTM D4318-05

mple Length(in./cm.):

SHTO Class.:
)y: MH

Liquid Limit= NV
Plastic Limit= NP

Plasticity Index= NP

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

z
w
z

Ll IC-,

x
w
0z

U)

a-

LIQUID LIMIT

SOURCE SAMPLE #DEPTH/ELEV. D ATE SAMPLED Uscs MATERIAL DESCRIPTION NM % LL IPI

SB-332 UD- I 3'to 5' 2-22-07 CH- Fat clay 2-3-.1 7-0 145

Client Bechtel Power Corporation 
0 Tested by: JA Reviewed by: MH-I

Project Bechtel/STPoCOL 
MACTEC, INC. ASTMD4318-05

Project No. 5050-06-0496 Figure Charlotte, North Carolina
IoW 413101



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
P-oject: Bechtel./STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-332
Sample No.: UD-1
Elev. or Depth: 3' to 5' Sample Length(in./cm.):
Location: B-332
Description: Fat clay
Date: 2-22-07 Natural Moisture: 23.1
USCS Class.: CH AASHTO Class.:
Testing Remarks: Tested by: JA Reviewed by: MH

ASTM D4318-05

Liquid Limit Data

Run No.1 1 1 2 *3 4 1 5 6

Wet+Tarel 12.79 15.81 .{ 16.32 _

Dry+Tare 9.38 J 11.12 11.31 _ _

Tare 4.41 4.42 4.30# Blows 32 i 25 20 1

Moisture] 68.6 I 70.0 1 71.5 I ,

. -.- "-.-. I Liquid Limit= .70
Plastic Limit= 25

71. 3 Hill Plasticity Index= 45

70.5 " ,I

I II "

69.7 - - - -

Ii I l
68.1 L _ t _ti

68.15 10 20 25 30 40
Blows

Plastic Limit Data

Run No.[ 1 2 3 4 _

Wet+Tarel 14.43 13.03 I
-Y+Tarel 13.39 12.39 1

Tare! 9.08 9.90 _

Moisturel 24.1 25.7 _ _

MACTEC. INC.



I
LIQUID AND PLASTIC LIMITS TFST RIFPPRT

z
I--z
0

I-

n
z

U)

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION NM % LL PI

B-333 UD-1. 8' to 10' 2-19-07 CL Lean clay 23.7 43 27

Client Bechtel Power Corporation 
0 Tested by: JA Reviewed by: SS

Project Beclhtel/STP/COL 
MACTEC, INC. ASTM D4318-05

Project No. 5050-06-0496 F ure Charlotte, North Carolina
YJ-Aw L413101



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-333
Sample No.: UD-1
Elev. or Depth: 8' to 10' Sa
Location: B-333
Description: Lean clay
Date: 2-19-07 Natural Moisture: 23.7
USCS Class.: CL Ap
Testing Remarks: Tested by: JA Reviewed

ASTM D4318-05

umple Length (in./cm. ) :

LSHTO Class.:
Dy: SS

._ _Liquid Limit Data

Run No.. 1 2 3 4 65

Wet+Tare 29.41 30.83 30.09 _

Dry+Tare 23.92 24.75 24.16 _

Tare 10.73 10.76 11.04 1 _ _
# Blows 31 22 15 1

Moisture: 41.6 43.5 45.2 _ I

46.0 I Liquid Limit= 4
Plastic Limit= 16

Plasticity Index= 27

44.0

43.0

42.0I

41.05 10 20 25 30 40

Blows

Plastic Limit Data

Run Noj.- 1 j 2 3 4 I
_ _ _ _ I __ _ I _ _ _ _ _ _ _ _ _ _ _ _

Wet+Tarel 24.70 J 23.68
-:y+TareI 22.86 22.00 1

Tarel 10.83 j 11.51 _ _ _ 1
Moisturej 15.3 j 16.0 ___

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TFRT RFPnRT

z
LI-
z
0

w

z

P
U)

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL PI

B-333 UD-2 18'to 20' 2-19-07 CL Lean clay 21 • ,i

0 Tested by: JA Reviewed by: SS

Client Bechtel Power Corporation MACTEC, INC. ASTM D4318-05 I/A'

Proect Bechtel/STP/COL0

Project No. 5050-06-0496 Figure Charlotte, North Carolina

YJAw q1310oj



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL
I ject Number: 5050-06-0496

Sample Data

Source: B-333
Sample No.: UD-2
Elev. or Depth: 18' to 20' Sa
Location: B-333
Description: Lean clay
Date: 2-19-07 Natural Moisture: 23.0
USCS Class.: CL AA
Testing Remarks: Tested by: JA Reviewed I

ASTM D4318-05

mple Length (in./cm.):

SHTO Class.:
y: SS

Liquid Limit Data

Run' No. 1 2 [ 3 1 4 5 6

Wet+Tarel 34.77 34.23 35.32__
Dry+Tare 29.30. 28.78 I 29.53 _ !

Tare 11.18 10.85 11.5,8 1 _

# Blows 26 22 15 I
Moisture 30.2 I 30.4 1 32.3 1 I

'29Liquid Limit=- 30
Plastic Limit= 19

3 Plasticity Index= 11

31.7 i-I-t

0

31.

V - kI I I

29 ,95 10 B o s 20 25 30 ' 4 10

Blows

Plastic Limit Data

Run No.1 1 2 I 3 1 4
I_ _ _ _ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _

Wet+Tarej 26.42 26.67 ___

.qy+Tarel 23.96 24.34 .

Tare! 11.01 11.67
Moisture! 19.0. 18.4 1

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

w0

R

I--

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL PI

Le B-338 -UD-1 28'to 30' 2-19-07 SM Silty sand }24.1 NV -NP

Client Bechtel Power Corporation 

Tested by: JA Reviewed by: SS

Project Bechtel/STP/COL 
MACTECy INC. ASTMD431805

Project No. 5050-06-0496 F ure Charlotte, North Carolina . -/2 -Ao7
<AW q(31 0 -7



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel, Power Corporation

Project: Bechtel/STP/COL

I )ect Number: 5050-06-0496

Sample Data

Source: B-338
Sample No.: UD-1
Elev. or Depth: 28' to 30' Si

Location: B-338
Description: Silty sand

Date: 2-19-07 Natural Moisture: 24.1

USCS Class.: SM A2

Testing Remarks: Tested by: JA Reviewed

ASTM D4318-05

ample Length (in./cm.) :

•SHTO Class.:
by: SS

Liquid Limit= NV

Plastic Limit= NP

Plasticity Index= NP

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

z

w
I--

z
0
0L

Xw
0
z

F-
C,)

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED uscs MATERIAL DESCRIPTION NM % LL P1

B-338 UD-2 48'to 50' 2-19-07 CL Lean clay 26.1 44 26

CllPower Corporation 
Tested by: JA Reviewed by: SS

Project BechtelPowerCor i MACTEC, INC. ASTM 4318-05

Project BechtelISTPICOL
Pr( ect No. 5050-06-0496 Figure .Charlotte,- North Carolina • t•-2•J/ -

14,AW q i3/o'7



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

I ject Number: 5050-06-0496

Sample Data

Source: B-338
Sample No.: UD-2
Elev. or Depth: 48' to 50Q Sample Length(in./cm.) :

Location: B-338
Description: Lean clay
Date: 2-19-07 Natural Moisture: 26.1

USCS Class.: CL AASHTO Class.:

Testing Remarks: Tested by: JA Reviewed by: SS

ASTM 4318-05

Liquid Limit Data

Run No. 1 2 3 4 5 L 6

Wet+Tare 26.85 27.90 27.32 _

Dry+Tarel 22.06 1 22.56 22.08 ____

Tarel 10.89 1 10.74 i1 .06 ___

# Blowsl 27 .21 1 17
Moisturel 42.9 j 45.2 1 47.5 I _

ILiqdid Limit- 44

i Plastic Limit= 18

47.1 I Plasticity Index= 26
47. __ [ .

45.9

44.7 1 .

43.5

42.3

42.35 10 20 25 30 40

Blows

Plastic Limit Data
Run NO. 2 3 I

Wet+Tare 18.12 J 19.64 _

-y+Tare 16.99 18.34 I
Tarei 10.80 11.20 _ _

Moisture 18.3 18.2 _ _

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

32.1 - - -- -- - - 60 - 0 -

Dashed line Indicates the approximate

31.9 - - upper limit boundary for natural soils / 7

• , //
50 __

31.7-- - - -o -- ,

/ /,
31.5 - -- - - - - - - -/

40 /

HX

-- W /

w/

30.5 //

z - - . - - - - - - - - -o---

30.3 -///-L/- ML/ rOL MI- OH

L2.... 1 0/ 1

Boring 343 STP-275 173'-175' 12/19/2006 CL Lean Clay 1

Client Bechtel Power Corporation •AsTMetd ByAD4318-05 Rvee yR

Project Bechtel/STP/COL M CTC¢ /
ProjeC- o

30jctN.1 5 0-06- - - 0 25 3 0 0 20 044590 70860 0 1

KAw '413107



LIQUID AND PLASTIC LIMIT TEST DATA 4/312007 1

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boring 343

Depth: 173'-175'
Material Description: Lean Clay
Date: 12/19/2006
Testing Remarks: Tested By:AC

ASTM D4318-05

USCS Class.: CL
Reviewed By:RF

Sample Number: STP-275 (UD-7)

IN Wý
Run No. 1 2 3 4 5 6

Wet+Tare 38.05 37.36 37.31
Dry+Tare 35.76 35.14 35.13

Tare 28.17 28.05 28.27
# Blows 26 24 18 -

Moisture 30.2 31.3 ,31.8

32.1 T -Liquid Limit- 31

I19 I Plastic Limit= 14
31.7 - Plasticity Index= 17

31.5 - Natural Moisture= 15.6

Liquidity Index= 0.1
31.3

31.1

30.9

30.7

30.35

30.1

5 6 78 9 10 20 25 30 40
Blows

Run No. 2 3 4
Wet+Tare 36.19 37.96
Dry+Tare 35.19 36.73

Tare 28.24' 28.28
Moisture 14.4 14.6

Wet+Tare I Dry+Tare T Tare Moisture
398.4 368.5 176.5 15.6

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

61.1
-- F F-~-~V-4-l-4 I ~-4-~

I-
z
0
C-,

60.7

60.5 - - - -.-

60 .3-

60.1 - -

59.7

0
z

I,-

59.3

59.1
5 6 8 9 10 20 25 30 40

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % *LL P1

Boring 344. STP-043 3.0'-4.5' 11/15/2006' CH, Fat Clay 24.0 60 41

(SS-3)

Client Bechtel Power Corporation .9 Tested By:AC/TH Reviewed By:ST

CoMporEt o ASTM D;4318-05

Project Bechtel/STP/COL AS"M A CTE CA

Project No. 5050-06-0496 _

4CW 91310-7



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 344

Depth: 3.0'-4.5'

Material Description: Fat Clay

Date: 11/15/2006

Testing Remarks: Tested By:AC/TH
ASTM D4318-05

Sample Number: STP-043 (SS-3)

USCS Class.: CH
Reviewed By: ST

Run No. 1 2 3 4 5 .6
Wet+Tare 37.72 37.79 36.48
Dry+Tare 34.2 34.21 33.4

Tare 28.43 28.26 28.21 _

#1Blows 18 21 30
Moisture 61.0 60.2 59.3

60.9- Liquid Limit= 60

Plastic Limit= 19
60,7- _ Plasticity lndex= 41

60.5 - Natural Moisture= 24.0
6. -\ Liquidity Index= 0.1

60.1 2 35.9

Wet+Tae 35.6 35.82II

59.7 ,

Tare7 280'83 I * *

59.5 1

59.3 : t
59.1,I

5 6 7 8 9 10 20 25 ,30 40
Blows

Run No. 1 2 3
Wet+Tare 35.64 35.82
Dry+Tare 34.4 34.61

Tare 28.07 28.36
Moisture 19.6 19.4

~< 1\
0

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

92 , 1 1 1 1 1 1 1 . . .. .. .. .. 11
36 I

~I lt~I-1 -t F 1-1-4-4-4 4 F-!-!-

35.4 --

35- - - - - -

H-

F--
z
0
03~
0U

3;

| \ -4

3;

3.8 - - - -

?.6\
-LLL\

x
0
z

U)
a-

3

5 6 8 9 10
NUMBER OF BLOWS

20 25 30 40
LIQUID LIMIT

______SOURCE SAMPLE # DEPTH/ELEV.] DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL P1

Borin 344 STP-044 - 9.0'-10.5' 11/15/2006 CL Lean Clay 24.6 33 13

,(SS-7) _

Client Bechtel Power Corporation ] Tested By:TH/AC Reviewed By:STS ASTM D4318-05

Project Bechtel/STP/COL 1M ACTECA P4318-05

Project No. 5050-06-0496 _

I(A Wf 1310 ý



LIQUID AND PLASTIC LIMIT TEST DATA 2/23/2007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 344

Depth: 9.0'-10.5'

Material Description: Lean Clay

Date: 11/15/2006
Testing Remarks: Tested By:TI-UAC

ASTM D4318-05

Sample Number: STP-044 (SS-7)

USCS Class.: CL'

Reviewed By:ST

Run No. 1 2 3 4 5 6
Wet+Tare 37.71 35.71 36.15
Dry+Tare 35.39 33.77 33.38 _

Tare 28.28 27.99 25.56 _

# Blows 29 23 16
Moisture 32.6 . 33.6 35.4

36.2 - I Liquid Limit= 33

Plastic Limit= 20

354 ' - -Plasticity Index= 13

Natural Moisture= 24.6
- . - -Liquidity Index= 0.4

34.6 - -' \\ _

34.2 - ' - \1

33.81 [
i- tr N

33.4 -

33 - - ---- --

I I32.61, .

32.2
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tare 29.39 32.20
Dry+Tare 28.09 30.89

Tare 21.58 24.36
Moisture 20.0" 20.1

MACTEC, Inc.



L
LIQUID AND PLASTIC LIMITS TEST REPORT

39tJ.6

39.2

38.8

38.4

1 1 1 1 1 1 1

'1
60

Dashed line indicates the approximate
upper limit boundary for natural soils

A

50-

-7
// /

60 
/ (

or

\ i'll
/

/

40--

/

z
0
o 37.

w
37.

8

6TFIEJE11EE
z

/
/,

30 ____ 1. -*-----+'-------4 ,I-I-L

/

/

/'\
14,V 201- ____ 1 t'J1t I I F ~ +

CI 11t1t t1--4-+-F-F-+ I

36.4 41
' //

i/ /

Ah F

10 / •I /
ML or OL

#-#-----F 
+ 

4-F 

L 
-I- 

4- 

I,
J

MH rOH

35.6
5 8 9 10

NUMBER OF BLOWS
20 25 30 40 0 10 20 30 40 50 60 70

LIQUID LIMIT
80 90 100 110

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL P

S on344 STP-047 I48.5'-50.0' 11/15/2006 CL Lean Clay -27.7 38 23

Client Bechtel Power Corporation 
0 Tested By:AC Reviewed By:RF

ASTM D4318-05

Project Bechtel/STP/COL 5 -M ACTECA
Project No. 5050-06-0496 ____________________

'Aw q13107



LIQUID AND PLASTIC LIMIT TEST DATA 2123/2007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 344

Depth: 48.5'-50.0'
Material Description: Lean Clay

Date: 11/15/2006
Testing Remarks: Tested By:AC

ASTM D4318-05

Sample Number: STP-047 (SS17)

USCS Class.: CL

Reviewed By:RF

AASHTO Class.: A-6(20)

0"

Run No. 1 2 3 4 5 6
Wet+Tare 38.17 37.69 38.02

Dry+Tare 35.55 35.09 35.34
Tare 28.34 28.06 28.39

# Blows 34 27 20
Moisture 36.3 37.0' 38.6j1

I- Liquid Limit 38
39.2 t Plastic Limit= 15

38.8 - - - I - Plasticity Index= 23
38.4- Natural Moisture= 27.7

3 Liquidity Index= 0.6
38 -.- - - -.

37.6

37.2 -- 1\

36.8 - - -

36.4 - - - -- .-

36i

'35.6 '
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tare 34.01 37.45
Dry+Tare 32.75 36.18

Tare 24.36 27.96
Moisture 15.0 15.5

P'

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

0
z

C)

NUMBER OF BLOWS LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PI

Boring 344 STP-048 58.5'-60.0' 11/15/2006 CL Sandy Lean Cly 18.6 30 15

(SS-19)

Client Bechtel Power Corporation 0 Tested By:ACfFH Reviewed By:ST
ASTM D4318-05

Project Bechtel/STP/COL .•/" ACTE

Project No. 5050-06-0496 ___

K4Aw" 413107



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 344
Depth: 58.5'-60.0'
Material Description: Sandy Lean Clay
Date: 11/15/2006
Testing Remarks: Tested By:AC/TH

ASTM D4318-05

Sample Number: STP-048 ($S-19)

AASHTO Class.: A-6(5)USCS Class.: CL
Reviewed By: ST

Run No. 1 2 3 4 5 6
Wet+Tare 32.56 38.60 40.00
Dry+Tare 30.08 36.03 37.09

Tare 21.64 27.58 28.14

# Blowsl 30 24 17
Moisture *29.4 30.4 32.5

32.8 _ - I .1 I Liquid Limit= 30

32.4 • - - .- - ,, - Plastic Limit= 15

32-I Plasticity lndex= 15
I I IINatural Moisture= 18.631.61 I Liquidity Index= 0.2

31.2 - - - _ '.

S30.8

30.41

I I I [ I I•

29.62 .,

28.8, . 1 I
5 6 7 8 9 o 20 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tare 34.92 34.18
Dry+Tare 34.01 33.24 1

Tare 27.97 27.07
Moisture 15.1 15.2 1

9

MACTEC, Inc.
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LIQUID AND PLASTIC LIMITS TEST REPORT

wW
0z

(/,

05

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION NM % LL P1

Boring 344 STP-051 88.5'-90.0' 11/15/2006 CH Fat Clay .

ASTM D43T18-05
Project Bechtel/STP/COL M NMATEC
Project No. 5050-06-0496

KAw '13107



LIQUID AND PLASTIC LIMIT TEST DATA 2212312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 344

Depth: 88.5'-90.0'
Material Description: Fat Clay

Date: 11/15/2006

Testing Remarks: Tested By:AC/TH
ASTM D4318-05

Sample Number: STP-051 (SS-25)

USCS Class.: CH
Reviewed By: ST

W,. *..

Run No. 1 2 3 4 5 6
Wet+Tare 34.32 37.56 31.37

Dry+Tare 31.15 . 34.56 28.44

Tare 25.41 28.90 22.68

# Blows 19 24 34
Moisture 55.2 53.0 50.9

55.3 Liquid Limit= 53

54.8 - Plastic Limit= 17

54.3 ___ Plasticity Index= 36

53.8-Natural Moisture= 22.7
Liquidity Index= 0.2

53.31 - '

52.8 3 - - -'

52.3

51.8 -

51.3

50.8 - J I -

50.3 . - L
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tare 36.08 • 36.20
Dry+Tare 34.92 35.07

Tare 28.33 28.39
Moisture 17.6 16.9

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

46.5

46.1

45.7

-~1 - - -

I--z

z
0
0

w

44.9

I ----------- --- -- 1 1 1 1 L ---

ý- -f- - --- 4 ----

44.1- -- - - -

43.7 - -

43.3,

42.9

42.5ii

z

0n

5 6 9 10
NUMBER OF BLOWS

20 25 30 40
LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED uscs

Boring 344 STP-052 93.5'-95.0' 11/15/2006 CL Lean Clay 20.7 44 29

(SS-26)

Client Bechtel Power Corporation 
0 Tested By:AC/TH Reviewed By:ST

ASTM D4318-05

Project Bechtel/STP/COL YM ACTEC

Project No. 5050-06-0496 
07

ILII./ -91'



LIQUID AND PLASTIC LIMIT TEST DATA 2/2312007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boring 344
Depth: 93.5'-95.0'

Material Description: Lean Clay
Date: 11/15/2006
Testing Remarks: Tested By:AC/TH

ASTM D4318-05

Sample Number: STP-052 (SS-26)

USCS Class.: CL

Reviewed By:ST

MOk
Run No. 1 2 3 4 5 6

Wet+Tare 36.36 36.82 37.45
Dry+Tare 33.57 33.84 34.57

Tare 27.08 27.13 28.37
# Blows 30 24 17

Moisture 43.0 44.4 46.5

46.5 Liquid Limit= 44
46.11 Plastic Limit= 15

45.7 - - - - Plasticity Index= 29
Natural Moisture= 20.745.31 - : ' -

Liquidity Index= 0.244.91:

o=44.51

44.•1

43.71 - -

43 .31

42.9

42.5 -

5 6 78 9 10 20 25 30 40
Blows

Run No. 1 2 3 4
Wet+Tare 35.90 35.53 I
Dry+Taret 34.95 34.54

Tare 28.44 27.92
Moisture 14.6 15.0

N

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

64.6

64.2

63.8

63.4

I-
z 63

z
0

C-,

0x

wI-
. . . . ___

62.2 . ... .._'_"_

61.8

61.4

61

60A6
ZU 25 'it,

5 6 8 10 20 25 30S 40
NUMBER OF BLOWS LIQUID LIMIT

SOURCE SAMPLE # oDEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL Pi

Boring 344 STP-053 98.5'-100.0 11/15/2006 CH Fat Clay 29.3 62 42

(SS-27)

C B Tested By:AC/TH Reviewed By:ST

Client Bechtel'Power Corporation ASTM D4318-05

Project Bechtel/STP/COL JM ACTEC I_

Project No. 5050-06-0496 _

KAW 41310o7



LIQUID AND PLASTIC LIMIT TEST DATA 2123/2007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boring 344

Depth: 98.5'-100.0
Material Description: Fat Clay
Date: 11/15/2006
Testing Remarks: Tested By:AC/TH

ASTM D4318-05

Sample Number: STP-053 (SS-27)

USCS Class.: CH
Reviewed By:ST

WINHO
Run No. 1 2 3 4 5 6

Wet+Tare 36.26 37.22 37.72
Dry+Tare 32.78 33.67 33.97

Tare 27.12 27.98 28.08
#Blows 28 25 18 ]
Moisture 61.5 62.4 63.7 "

64.6 I
64.2 Liquid Limit= 62

-, ;Plastic Limit- 20

63.81 Plasticity Index= 42
634 \Natural Moisture= 29.363.41 - - --

Liquidity Index= 0.2
63

'C 62.6

62.2 - -I
1 N I I I

61.81 - - , - x

61.4 - - -

611 -_ _

60.6-[I 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tare 35.84 35.65 I
Dry+Tare 34.56 34.43

Tare 28.26 28.27
Moisture 20.3 19.8

4,

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

z
I-z
0

0

I-

0
z

r--
03

5)
D_

LIQUID LIMIT

SOURCE SAM.PLE# DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION NM % LL P9

B-401 UD-2 88'to 90' 3-12-07 CH FatClay 2

Client Bechtel Power Corporation 
e Tested by: JA Reviewed by: MH

Project Bechtel/STPoCOL 
MACTEC, INC. ASTM D4318-05

Proect No. 5050-06-0496 Fiqure Charlotte, North Carolina
IKAw '113101



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-401
Sample No.: UD-2
Elev. or Depth: 88' to 90' Sa
Location: B-401
Description: Fat Clay
Date: 3-12-07 Natural Moisture: 23.9
USCS Class.: CH AA
Testing Remarks: Tested by: JA Reviewed

ASTM D4318-05

umple Length(in./cm.):

LHTO Class.:
Dy: MH

Liquid Limit Data

Run No. 1 1 2 3 3 4 i 5 1 6

Wet+Tarel 25.16 25.34 24.891 _ _ _

Dry+Tare I 20.02 1 20.31 19.70 I I _

Tare 10.81 i 11.61 10.84 [
#Blows 31 24 17 _ _

Moisturel 55.8 j 57.8 - 58.6 ___

__.3 ' _ K ILiquid Limit= 57

I Plastic Limit= 21

5~I -H Plasticity Index= 36

57.7

56.9 /

55"35 10 20 25 30 40
Blows

Plastic Limit Data

Run No.1 1 2 3 1 4

Wet+Tarel 17.06 18.49 I _
-y+Tare_ 15.97 17.22 I _

TareT 1i.00 10.91 1
Moisturel 21.9 20.1 _ _

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

I
i

Q

0

LIQUID LIMIT

SOURCE SAMVPLE # DEPTH/ELEV. DATE SAMPLED USGS. MATERIAL DESCRIPTION NM__ % __ LL __

B-401 UD-3 118 to 120' 3-13-07 
19.8C47 25

Client Bechtel Power CorporationiRl~~f 
0 Tested by: JA Reviewed by: MH

Project Bechtel/STP/COL 
IN . ASTMD4318-05

Project No. 5050-06-0496 T Figure Charlotte, North Carolina
4AW L1310-7o



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
P-oject: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-401
Sample No.: UD-3
Elev. or Depth: 118' to 120' Sample Length(in./cm.):

Location: B-401
Description:
Date: 3-13-07 Natural Moisture: 19.8

USCS Class.: AASHTO Class.:
Testing Remarks: Tested by: JA Reviewed by: MH

ASTM D4318-05

Liquid Limit Data

Run No.1 1 I 2 3 i 4 5 6

Wet+Tare 24.08 23.91 22.74 ___

Dry+Tare 20.01 1 19.65 18.93
Tare 10.85 1 10.89 11.45 i

# Blows 33 [ 24 15 i

Moisture 44.4 48648. 6 50.9

1.6
Liquid Limit= 47

Plastic Limit= 22

50.0 -- Plasticity Index=. 25

I2

48.4

46.8

45.2 -ZIIIII

4 510 20 25 30 40
Blows

Plastic Limit Data

Run No. 1 2 _ _3 4__

Wet+Tare 21.76 21.42 3

.y+Tare 19.91 1 19.62 _

Tare! 11.33 11.56 I__
Moisturet 21.6 1 22.3 __ _

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

0~

LIQUID LIMIT

SOURCE SAM IPLE # JDEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL PI

B-401 UD-4 153'to 154' 3-13-07 SM Silty sand 24.6 NV NP

Client Bechtel Power Corporation 
Tested by: JA Reviewed by: MH -_ •1,)1o7

MACTEC, INC. ASTM D4318-05

Project Bechtel/STP/COL

Project No. 5050-W6-0496 I Figjure Charlotte, North Carolina
KAw q 131o7



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Prnject: Bechtel/STP/COL
I ject Number: 5050-06-0496

Sample Data

Source: B-401
Sample No.: UD-4

Elev. or Depth: 153' to 154' Sa

Location: B-401
Description: Silty sand

Date: 3-13-07 Natural Moisture: 24.6

USCS Class.: SM AA

Testing Remarks: Tested by: JA Reviewed I

ASTM D4318-05

mple Length(in./cm.):

SHTO Class.:
y: MH

Liquid Limit= NV
Plastic Limit= NP

Plasticity Index= NP

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

H-z
w
z
0
W:wi

xwi
0
z

r~

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL Pl

B-404 UD-2 98' to 100' 2-20-07 CH Fat clay 25.3 50 30

Client Bechtel Power Corporation 
0 1'Jested by: JA Reviewed by: SS 4

Project Bechtel/STFP/COL 
MACTEC, INC. ASTM D4318-05

Proect No. 5050-06-0496 (Figure Charlotte, North Carolina
VA I 7It I

F-W -"171 1



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B'404
Sample No.: UD-2
Elev. or Depth: 98' to 100' Sample Length(in./cm.)):
Location: B-404
Description: Fat clay
Date: 2-20-07 Natural Moisture: 25.3
USCS Class.: CH AASHTO Class.:
Testing Remarks: Tested by: JA Reviewed by: SS

ASTM D4318-05

Liquid Limit Data

RunNo. 1 2 3 4 5 6

Wet+Tare 34.03 35.08 36.54
Dry+Tare 26.53 2 26.:98 27.70 I

Tare 11.15 11.44 11.05 _ I

# Blowsl 31 20 15 _

Moisturel 48.8 52.1 1 53.1 1

Liquid Limit= 50
Plastic Limit= 20

52.9- 3\ Plasticity Index= 30

51.7 -2

50.5 N1 I

49.3 - ~ -

48.1
10 20 25 30 40

Blows

Plastic Limit Data

Run No. 1 *2 3 4

Wet+Tarel 20.27 21.07
-y+Tarel 18.72 1 19.33

Tare! 10.95 10.88
Moisturel 19.9 20.6

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

F--z
0
0-

w1

xw
0
z

I--
*0

U)

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION NM % LL P1

B-404 UD-3 121' to 123' 2-20-07 CH Fat clay 23.4 62 39

Client Bechtel Power Corporation NTested by: JA Reviewed by: SSO.. ý1AIo1

Project Bechtel/STP/COL 
MACTEC, INC. ASTMD431805

Project No. 5050-06-0496 I Figure Charlotte, NorthCarolina
YAW 4131b7



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
P-nject: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-404
Sample No.: UD-3

Elev. or Depth: 121' to 123' Sample Length(in./cm.):

Location: B-404
Description: Fat clay
Date: 2-20-07 Natural Moisture: 23.4
USCS Class.: CH AASHTO Class.:

Testing Remarks: Tested by: JA Reviewed by: SS
ASTM D4318-05.

Liquid Limit Data

Run No. 1  1 i 2 3 1 4 5 1 6

Wet+Tarel 22.44 25.48 26.81 __I

Dry+Tarel. 18.21 20.17 1 20.59 _

Tare 10.89 1 11.67 10.91 ___# Blows 35. 25 19 1
Moisture 57.8 62.5 64.3

-58Liquid Limit= 62
Plastic Limit= 23

64.0. 3 Plasticity Index= 39

_ II

62.2 1 1 , 1 1, 1 1

Ni • I k t

58.6 ____. 
T  i '

25 B3

5"510 20 25 30 40

Blows

Plastic Limit Data

Run No. 1 2 3 f 4
Wet+Tare 22.99 17.21

-y+Tarel 20.85 1 16.08 __ _

Tare! 11.58 i10.99 _ 1
MoistureI 23.1 1 22.2 1

M4ACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

5 6 .5 6 0O00

Dashed line indicates the approximate /

____ --- - ~ - -upper limit boundary for natural soils

___ _40 
/ •50

54.7 ___ __0_-_------- 
"-" -:----

54.7

40- 7_ / __

z 52.9 
/-

z

w3 /

20 - - _

10

Pr 
l"e 7 N 5 

0L 
o4 01- riloI re 01N1

5 0NUMBER OF BLOWS 20 2.0 4 03 LIQUID LIMIT 7

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION -NM % LL P I

SB-404 - LD-4 131 Vto 13 3' 2-20-07 CH- Fat clay -20.8 52 30

Cliet BehtelPowe Cororaton Tested by: JA Reviewed by: SS
CletBctlPwrCroainMACTEC, INC. ASTM D4318-05 14AW 413101)

Project lBeclitel/STP/COL

IProject No. 5050-06-0496 Figure Chrote Not CIrol In
le-..Aw q3



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL
I )ect Number: 5050-06-0496

Sample Data

Source: B-404
Sample No.: UD-4
Elev. or Depth: 131' to 133' Sample Length(in./cm.):

Location: B-404
Description: Fat clay
Date: 2-20-07 Natural Moisture: 20.8
USCS Class.: CH AASHTO Class.:
Testing Remarks: Tested by: JA. Reviewed by: SS

ASTM D4318-05

Liquid Limit Data

Run No.! 1 K 2 3. 4 5 6

Wet+Tarel 30.10 1 26.07 34.45 _ _ _ _ _

Dry+Tare[ 24.05 1 20.88 1 26.35 ___

Tarel 11.55 1 11.02 1 11.63 1 1
# Blows! 35. 1 23 I 18 _ ___

Moisture 48.4 52.6 1 55.0 1

I Liquid Limit= 52Plastic Limit= 22

Plasticity Index= 30

54.7 • --.-__ _ •

52.9 ,

,, Il i

49.3'

uII . .
10 . 2 20 25 30 40

SBlows

Plastic Limit Data

Run No.! 1 1 2 3 [ 4

Wet+Tarel 18.74 18.11
.y+Tare 17.34 1 16.79 "

Tare! 0.93 1 10.88 _ _

Moisturel 21.8 1 22.3 1 _

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

I-
z

z
0
0

ILI

z

F-

LIQUID LIMIT

SOURCE SAMPLE # DEPTHIELEV. DATE SAMPLED UsCs MATERIAL DESCRIPTION NM% LL PI

B-404 UD-5 141' to 143' 3-16-07. CL Sandy lean clay 18.0 30 12

_ _ _-0 Tested by: JA Reviewed by: MH

Client Bechtel Power Corporation MA T C N4.w 1-1

Proect lechtelSTP/COLMACTEC, INC. ASTM D4318-05 tAJ41o

Project Bechtel/ST0aOLr

Project No. .5050-06-0496 [Fiaure Charlotte, North Carol~ina

|/..• w q 1"51 t•.



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL
T 'iect Number: 5050-06-0496

Sample Data

Source: B-404
Sample No.: UD-5
Elev. or Depth: 141' to 143' Sa
Location: B-404
Description: Sandy lean clay
Date: 3-16-07 Natural Moisture: 18.0

USCS Class.: CL AA
Testing Remarks: Tested by: JA Reviewed h

ASTM D4318-05

mple Length(in./cm.):

SHTO Class.:
y': MH

Liquid Limit Data

Run No. 1 1 2 F 3 - 4 - 5 6

Wet+Tare' 24.86 1 26.28 _

Dry+Tarel 21.65 i .22.80 _ 1
Tarel 10.88 1 10.98 _

# Blows 26 26 _ ___

MoistureI 29.8 29.4 ___

__fLiquid Limrit= 30
S-Plastic Limit= 18.

29.74 Plasticity Index= 12

29.64 --

29.54 * -*__ _

29.44 --I'T--

210 20 25 30 40

Blows

Plastic Limit Data

Run No. 1 2 3 ! 4

Wet+Tare 17.94 18.97 _ _

-ty+Tare 16.86 17.82 {

TareL 10.78 11.54 _

Moisture! 17.8 18.3 1 I

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

H-zw
z
0

W-

Xui

z

C-,

U.

LIQUID LIMIT

SOURCE SAMPLE# DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL P1

13-404 UD-6 161' to 163' 2-20-07 CL Lean clay 20.2 30 15

0 Tested by JA Reviewed by: SS

Client Bechtel Power Corporation MACTEC INC. ASTM D4318-05 J

Project Bechtel/STP/COL M

P5 4Charlotte, North Carolina'Project No. 5050-06-0496 IFgr

" w 41310 -)



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
P-niject: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-404
Sample No.: UD-6
Elev. or Depth: 161' to 163'
Location: B-404
Description: Lean clay
Date: 2-20-07 Natural Mo
USCS Class.: CL
Testing Remarks: Tested by: JA

ASTM D4318-.05

Sample Length(in./cm.):

isture: 20.2
AASHTO Class.:

Reviewed by: SS

Liquid Limit Data

Run No.. 1 _ _2._ 3 4 65 _ _6

Wet+Tare 27.90 I 27.04 30.54 _ _ _

Dry+Tare 24.11 23.28 25.87 L
are, .10.84 10.93 10.88

# Blowsl 35 22 15
Moisturel 28.6 1 30.4 31.2

'2.2 I
Liquid Limit= 30

31.4 Plasticity Index= 15

"&•30.6 1 - -

29.8 -- I -I- -

29.0[ - - 1

28.25 10 20 25 30 40
Blows

Plastic Limit Data

Run No. 1 2 __3 ___4_ _

Wet+Tare 20.16 L 17.27 _ _ _

'y+Tare 19.06 I 16.45 __ _

Tarel 11.60 1 10.98 ___

Moisture i 14.7 , 15.0 ___

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

I-

ZF-

0
0
O
F-

0

r

L)

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED Uscs MATERIAL DESCRIPTION NM % LL Pi

B-405-DH UD-5 13 TO 115' 2-22-07 CH Fat clay 25.8 73 50

P0 Insufficient material for 2 PL determinations and particle
Client B'echtel Power Corporation A T C IN .szaali.

Projct ~ectclSTPCOLMACTEC, INC. size analysis.
Project Bechitel/STP/COL Tested by: JA Reviewed by: SS

ASTM 4318-05 YJv

Project No. 5050-06-0496 Figure Charlotte, North Carolina
p44 ,j~L 'f -- •

"-.W 41Jl510



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
P-ject: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-405-DH
Sample No.: UD-5
Elev. or Depth: 113' TO 115' Sample Length(in./cm.):
Location: B-405-DH
Description: Fat clay
Date: 2-22-07 Natural Moisture: 25.8
USCS Class.: CH AASHTO Class.:
Testing Remarks: Insufficient material for 2 PL determinations and particle size

analysis.
Tested by: JA Reviewed by: SS
ASTM 4318-05

Liquid Limit Data

Run No.[ 1 2 __3 _ _4 i 5 6

Wet+Tarej 19.05 21.15 23.62 .__

Dry+Tarel 15.65 16.79 18.36 _ _

Tarel 10.85 10.97 11.62 [ _ _
#'Blowsl 30 22 1 16 __ _ .

moisture 70.8 74.9 78 0

I i i
77.

75.

1 971 1:i

3

i~ -i5 ! l

Liquid Limit= 73
Plastic Limit= 23

Plasticity Index= 50

71.

69.95 10 20 25 30 40
Blows

MACTEC, INC.



LIQUID AND PLASTIC LIMIT TEST DATA

Plastic Limit Data

.un No.J 1 2 3 1 4

Wet+Tare 11.13 1 [ I

Dry+Tare 9.87 _____
Tare 4.45 _

Moisture 23.2 _

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

x
0
z

5

o_

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED UScS MATERIAL DESCRIPTION NM % LL P•

B-405 UD-7 148' to 150' 2-14-07 SM Silty sand 24.0 NV NP

Client Bechtel Power Corporation 
Tested by: JA Reviewed by: SS

Project BechtelPowrCor n MACTEC, INC. ASTM D4318-05

Project BechtelNSTP/COL

Proiect No. 5050-06-U496 Figure.,C alteNo hC rlia ./• /a7

r-AW 4131o 7



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
P-nject: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-405
Sample No.: UD-7
Elev. or Depth: 148' to 150' Sa

Location: B-405
Description: Silty sand
Date: 2-14-07 Natural Moisture: 24.0
USCS Class.: SM AA
Testing Remarks: Tested by: JA Reviewed h

ASTM D4318-05

mple Length(in./cm.):

SHTO Class.:
)y: SS

Liquid Limit= NV
Plastic Limit= NP

Plasticity Index= NP

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

I--zLU
WI-
z
0

z

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED U USGS 50MATEIAL DESCIPTIONN

B-405 UD-14 318' to 320' 2-23-07 Sc Clayey sand

Cliet BehtelPowe Cororaton Tested by: JA Reviewed by: MI-I
Client Bechtel Power C/oStioL MACTEC, INC. ASTM D4318-05
Proj•ect Bechtel/STP/COL,

Charlotte, North Carolina
Project No. 5050-06-0496 Fiure 1"'V~41U

F- W 3 &.110'I 1



LIQUID AND PLASTIC LIMIT TEST DATA

ýiient: Bechtel Power Corporation
:oject: Bechtel/STP/COL

Project Number: 5050-06-0496

Sample Data

Source: B-405
Sample No.: UD-14
Elev. or Depth: 318' to 320' Sample Length(in./cm.):
Location: B-405
Description: Clayey sand
Date: 2-23-07 Natural Moisture: USCS Class.: SC AASHTO Class.:
Testing Remarks: Tested by: JA Reviewed by: MH

ASTM D4318-05

Liquid Limit Data

Run No. 1  1 2_3 _ _4 _ _5 _ 6

Wet+Tarel 25.75 30.62 I 22.31 !

Dry+Tarel 20.92 24.23 18.29 _

Tare 10.87 11.46 L 10.63 {
# Blowsý 33 26 15 _

Moisturel 48.1 I 50.0 52.5 _

* ILiquid Limit= 50
Plastic Limit= 25

522 I Plasticity Index= 25

_ 51.0 i i T -I.

__ I !1 I' l 1
MF

48.6 __

47.4 10 20 25 30 40
Blows

Plastic Limit Data

Run No. 1 2 [ 3 4_

Wet+Tare! 22.96 19.27 i
Dry+Tarel 20.66 17.62 F

Tarel 11.57 1 0.94 - _

1oisture 1 25.3 24.7 7

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

0z

0

U,

0~

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USeS MATERIAL DESCRIPTION NM % LL Pi

B-405-DH1 UD-15 343' to 345' 2-25-07 SP Poorly graded sand 20.9 NV NP

Client Bechtel Power Corporation 
"Tested by: JA Reviewed by: MH

Project Bechtel/sTP/COL 
MACTEC, INC. ASTM D4318-05 gAW W4lo

Project No. 5050-06-0496 Figure North Carolina
YNýw t4I3(ol



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
P-,-ject: Bechtel/STP/COL

ject Number:, 5050-06-0496

Sample Data

Source: B-405-DH
Sample No.: UD-15
Elev. or Depth: 343' to 345' Sa

Location: B-405-DH
Description: Poorly graded sand

Date: 2-25-07 Natural Moisture: 20.9

USCS Class.: SP AA

Testing Remarks: Tested by: JA Reviewed
ASTM D4318-05

unple Length (in./cm.):

SHTO Class.:
Dy: MH

Liquid Limit= NV
Plastic Limit= NP

Plasticity Index= NP

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

xw

LU

a.

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PI

1B-405 UD-22 518' to 520' 2-25-07 SM Silty sand NV NP

Client Bechtel Power Corporation 
0 'Vested bv: JA Reviewed by: MH

ProctIlehtl/SP/OLMACTEC, INC. ASTM 14318-05
Project BechtNe/STP/COLi

Project No. 5050-06-09 Figure Charlotte, North Carolina

KAW 31401o7



LIQUID AND PALSTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
:oject: Bechtel/STP/COL.

droject Number: 5050-06-0496

Sample Data

Source: B-405
Sample No.: UD-22
Elev. or Depth: 518' to 520' Sample Length(in./cm.):
Location: B-405'
Description: Silty sand
Date: 2-25-07 Natural Moisture: USCS Class.: SM AASHTO Class.:
Testing Remarks: Tested by: JA Reviewed by: MH

ASTM D4318-05

Liquid Limit= NV
Plastic Limit= NP

Plasticity Index= NP

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

5O -60

Dashed line indicates the approximate
- -- __ ___upper limit boundary for natural soils

50 -

40- 7
z46 _-
w0-z /

0 -- 30

4a /
44 _• -.- .-- -- ,/

LIQUID LIMIT



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-405-DH
Sample No.: UD-25
Elev. or Depth: 598' to 599' Sample Length(in./cm.):

Location: B-405-DH
Description: Lean clay
Date: 2-22-07 Natural Moisture: 18.4
USCS Class.: CL AASHTO Class.:

Testing Remarks: Tested by: JA Reviewed by: MH
ASTM D4318-05

Liquid Limit Data

Run No.1 1 2 3 4 5 6

Wet+Tare 26.84 1 25.80 25.80 1
Dry+Tare 22.20 21.09 20.95 1

Tare 10.88 10.72 10.98 _

# BlowsJ 35 25 16 _ _

Moisture 41.0 45.4 48.6 1 _

Liquid Limit= 45

- IPlastic Limit= 16

48 Plasticity Index= 29

___ --- j
_____ I

! I I46-4

44-

II

42 -__ -- 1111  rH 17

40; 10 20 25 30 40
Blows

Plastic Limit Data

Run No. 1 2 1 3 _ _4
_ _ _ _ _ _ I . ......__ _ _ _ _ _ _ _ _ _ _ _ _

Wet+Tare! 19.84 25.07 _

7y+Tarel 18.63 23.10 _ I

Tare! 10.99 10.97 _ _ !

Moisture! 15.8 16.2 I

MACTEC, INC.



N, .5

LIQUID AND PLASTIC LIMITS TEST REPORT

57.8 -- 60-
Dashed line indicates the approximate

574 upper limit boundary for natural soils

50 0

40, /-

S56.2/

1-- - - _ _- _ - - z/

8)55.8- ---- -30

\- _-/

55./

20_

55 - - - -- - - - - -/ 4

54. 
/C-M

5 ML orOL MIIHorOH

53. -- 
-

5 6768 9 10 - 20 25 30 40 0 10 20 30 40 50 60 70 80 90 100 110

NUMBER OF BLOWS LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PI

Boring 405-DH STP-054 3.0'-4.5' 10/18/2006 CH Fat Clay 25.0 55 38

(SS-3) . _

Client Bechtel Power Corporation 0 Tested By:AC/IH Reviewed By:ST
ASTM D4318-05

Project Bechte/STP/COL '$MACTEC

Project No. 5050-06-0496 __
A w ,41310o7



LIQUID AND PLASTIC LIMIT TEST DATA 2/23/2007,

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boring 405-DH

Depth: 3.0'-4.5'

Material Description: Fat Clay
Date: 10/18/2006
Testing Remarks: Tested By:AC/TH

ASTM D4318-05

Sample Number. STP-054 (SS-3)

USCS Class.: CH
Reviewed By:ST

Gtft'lftl
Run No. 1 2 3 4 5 6

Wet+Tare 37.62 36.76 37.82

Dry+Tare 34.21 33.47 34.56

Tare 28.20 27.60 28.60

# Blows 20 22 28

Moisture 56.7 56.0 54.7

Liquid Limit= 55

Plasticity lndex= 3857 zzv----
5 _______Natural Moisture= 25.0

Liquidity Index= 0.2
56.2\

AS55.8 I-I-,55.4

55 - - -

54.6 - -I

54.2 - - I
53.81 i

5 6 7 8 9 10 20 25 30 40
Blows

Run No. 1 2 3 4
Wet+Tare 28.52 28.24

Dry+Tare 27.51 27.24

Tare 21.64 21.57

Moisture 17.2 17.6

N

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

70.

2 f ''- -- I -Z -

LL

C

LiJ

69.4
694

68.6

)68.2 -~

67.4

67 -- --

66.6 - -.66.2I

Z

F-

S

5 6 8i 9 1U N ONUMBER OF BLOWS 25 30u 40

SOURCE SAMPLE#It DEPTH/ELEV. DATESAMPLED USCS MATERIAL DESCRIPTIoN NM % LL P1

Boring 405-DH STP-060 53.5'-55.0' 10/19/2006 CHl. Fat Clay 27.9 68 45
(ss-15)

.Client Bechtel Power Corporat Tested By:AC/TH Reviewed By:ST

ient BehtelowT orporation ASTM D4318-05

PccSOMACTEC At
Pr.; - 0 ;7

-Project No. 5050-06-0496 .

J(AW. '-1310 7



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 405-DH

Depth: 53.5'-55.0'

Material Description: Fat Clay

Date: 10/19/2006
Testing Remarks: Tested By:AC/TH

ASTM D4318-05

Sample Number: STP-060 (SS-15)

USCS Class.: CH
Reviewed By:ST

Run No. 1 2 3 4 5 6

Wet+Tare 37.97 36.49 37.47

Dry+Tare 34.08 33.11 33.68
Tare 28.24 28.14 28.27

#Blows 30 26 20

Moisture 66.6 68.0 70.1

70.2 - - •till Liquid Limit= 68

Plastic Limit= 23

69.41- - - - - - - -- Plasticity Index= 45

691 ,,Natural Moisture= 27.9

Liquidity Index= 0.1
68.6-

.C68.2- -•67.8 -

67 -

66.61' , ,

66.2 . - . .. . - -
5 6 7 8 9 10 20 25 40

Blows

Run No. 1 2 3 4
Wet+Tare 35.37 35.81
Dry+Tare 33.95 34.43

Tare 27.91 28.43 I
Moisture 23.5 23.0

N

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS, TEST REPORT

w6
0
z

0~

I

LIQUID LIMIT

.SOURCE SAMPLE# DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL Pi

0 Boring 405-DH STP-063 98.5'-100.0' 10/20/2006 CH Fat Clay 27.3 69 50
.(SS-22) 

,i

Client BccitelP Power Corporation -Tested By:AC Reviewed By:MH

Cient N eo. e 5oASTM 
D4318-05

Project Bech eIISTPl-/COL •I AC C

~Project No. 5050-06-0496
YA•W 'Alio-7



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boring 405-DH

Depth: 98.5'-100.0'
Material Description: Fat Clay

Date: 10/20/2006
Testing Remarks: Tested By:AC

ASTM D4318-05

Sample Number: STPT063 (SS-22)

USCS Class.: CH

Reviewed By:MH

Run No. 1 2 3 4 5 6
Wet+Tare 35.92 36.32 36.26 _

Dry+Tare 32.36 32.99 32.88
Tare 27.06 28.21 28.07

# Blows 34 23 20
Moisture - 67.2 69.7 70.3

70.8 1 Liquid Limlt 69

Plastic Limit= 19

70- -- Plasticity Index= 50
69.6-Natural Moisture= 27.3

69.2- Liquidity Index= 0.2

69.2 - -

68.4 -

68 - -

67.6 -
67.2 -'- - -6 2
66.8 '5 6 78 9 0 20 25 30 40

Blows

Run No. 1 2 3 -4
Wet+Tare 37.38 36.34
Dry+Tare 35.89 35.03

Tare 27.99 28.06
Moisture 18.9 18.8

0

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

49 cl I I I I I I -- . I .

42.7
I ~1

1- I~Il 1t-t--l

42

Z42

I-
z
0
c)41.

~41.

.1

3 _ I A .

xLUa
z

.5
n)

41.

41.

IlI
5 6 7 8 9 10 20 25 30

NUMBER OF BLOWS
40

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION, NM % LL P1

Boring 405-DH STP-066 138.5'-140.0' 10/20/2006 CL Sandy Lean Clay 17.7 42 27

(SS-26) . ,,

Client Bechtel Power Corporation 0 Tested By:AC Reviewed By:RF
7 ASTM D43 18-05

Project Bechtel/STP/COL -1 !i IAACTEC, y..,MACTEC , .
C, 7

Project No. 5050-06-0496
AW qI4110





LIQUID AND PLASTIC LIMITS TEST REPORT

x
0
Z,

C-

NUMBER OF BLOWS LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM _L_

* Boring 405-DH STP-067 158.5-160' 10/21/2006 CH Fat Clay

(SS-27) "

Client Bechtel Power Corporation a Tested By:AC/TH Reviewed By:ST
ASTM D4318-05

Project Bechtel/STP/COL •MACTEC

Project No. 5050-06-0496 
7 "

IC-AW 4(13101



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boring 405-DH

Depth: 158.5'-160'
Material Description: Fat Clay

Date: 10/21/2006
Testing Remarks: Tested By:AC/TH

ASTM D4318-05

Sample Number: STP-067 (SS-27)

USCS Class.: CH

Reviewed By: ST

Run No. 1 2 3 4 5 '6

Wet+Tare 37.21 '37.42 36.68

Dry+Tare 34.15 34.19 33.58

Tare. 28.33 28.27 28.11

# Blows 31 25 20 1

Moisture 52.6 54.6 56.7

57 
557. Liquid Limit= 55

56.1 - Plastic Limit= 17

561 - -Plasticity Index= 38

5. - Natural Moisture= 23.7

~I Liquidity Index= 0.2
55 -

53,

52.5-]

522.- ----- -

541 I''\

5 6 7 8 9 1020 5 30 4
Blows

RunNo. 1 2 3
Wet+Tare 35.76 36.08 I
Dry+Tare 34.61 34.96

Tare 28.00 28.37,
Moisture 17.4 17.0

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

n J
354.6•

I- F ±-I~---I-i-i I F-i-I-I--I--F-I--I

A.

1--
z
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I'-
z
0
C)
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I-

34.4. 1 1 - . I - - - I

34.2

34

33.8 _ _ ,

33.6334-- - _ _ -,-- , - ---

33.2 - - -
!33.42 --. .

4
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ru~
Dashed line indicates the approximate
upper limit boundary for natural soils /

/ / ,
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/

10 -- A'1 //

/
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•o /

/
./ /

/
_o -- -"

-/ °o•'

/
/

IMt MLorOL MHorOH

0 I "_ . . .. . . . . ..
3:

3;

2.8 " - -

2.6 , . . . . ..v.±..

1

5 1 9 10 20 25 3U '4U 0 10 20 " 30 40 50 60
LIQUID LIMIT

70 80 90 100 110

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL Pi

Boring 405-DH STP-068 178.5'-180.0' 10/21/2006 CL Sandy Lean Clay .

(SS-28)

Client Bechtel Power Corporation 
0 Tested By:AC Reviewed By:RF

ASTM D4318-05

Project BecltelISTPOL ,IYM ACTEC

Project No. 5050-06-0496 [ _/___ _ 7 "

AVW t-113101



LIQUID AND PLASTIC LIMIT TEST DATA 2/2312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 405-DH

Depth: 178.5'-180.0'

Material Description: Sandy Lean Clay

Date: 10/21/2006 USCS Class.: CL

Testing Remarks: Tested By:AC Reviewed By:RF

ASTM D4318-05

Sample Number: STP-068 (SS-28)

Run No. 1 2 3 4 5 6
Wet+Tare 32.46 36.92 36.27
Dry+Tare 30.03 34.46 34.25

• Tare 22.68 27.12 28.34
# Blows 30 23 22
Moisture 33.1 33.5 34.2

34.6

4 .- Liquid Limit= 34

__ •Plastic Limit= 16
34.2- Plasticity Index= 18

34- LNatural Moisture= 22.6

33.8 -1-- ~ I iLiquidity Index= 0.4

S33.6

33.4 -

33.21 - II N
33 -

32.81 -

32.69
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tare 37.61 37.79
Dry+Tare 36.43 36.48

Tare 28.89 28.11
Moisture 15.6 15.7

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

Dashed line indicates the approximate
upper limit boundary for natural soll I -s

/ I -m
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I

0 10 20 30 40 50 60
LIQUID LIMIT

70 80 90 100 110

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM L/ PI

Boring 405-DH STP-069 188.5'-190' 10/21/2006 CL Sandy Lean Clay 16.7 38 24

(SS-29)

Client Bechtel Power C Tested By:AC/TH Reviewed By:ST/RF

erCorporation ASTM D4318-05

Project Bechtel/STP/COL . NMACTEC

ProjectNo. 5050-06-0496 '
4 W 141310'Y7





LIQUID AND PLASTIC LIMITS TEST REPORT

60

50

40

I-
zw
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'Dashed line indicates the approximate
upper limit boundary for natural soils
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/ ./
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/ I i" L i OL H ol /

20

10

n
r I I I f L -
0 10 20 30 40

NUMBER OF BLOWS

50 60
LIQUID LIMIT

70 80 90 100 110

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PI

Borin 405-DH STP-070 198.5'-200.0' 10/21/2006 CH Fat Clay 24.0 61 42

(SS-30)

Client Bechtel Power Corporation Tested By:AC/TH Reviewed By:RFCliet Bchtl PwerCororaionU•/ASTM D4318-05

Project BechteSTP/COL • y MACTEC AT D43C18

Project No. 5050-06-0496 _

ieAw 4131o-7



LIQUID AND PLASTIC LIMIT TEST DATA 2/2312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 405-DH

Depth: 198.5'-200.0'

Material Description: Fat Clay

Date: 10/21/2006

Testing Remarks: Tested By:AC/TH

ASTM D4318-05

Sample Number: STP-070 (SS-30)

USCS Class.: CH
Reviewed By:RF

ý,

Run No. I 1 2 35 6
Wet+Tare 38.85 36.50 34.34
Dry+Tare 34.88 33.38 30.90

Tare 28.19 28.24 25.41
#Blows 29 27 20

Moisture 59.3 60.7 62.7

62.8 ______ T
2 Liquid Limit= 61

6.1Plastic Limit= 19

62- Plasticity Index= 42

61.6 Natural Moisture= 24.0
Liquidity Index= 0.1

6.2 60.8- 2

60.4 - - - --

59.6 -

59.2 - - -

58.8 I
5 6 7 8 9 10 20 25 30 4

Blows

Run No. 1 2 3
Wet+Tare 36.07 38.12
Dry+Tare 34.83 36.59

Tare 28.21 28.36
Moisture 18.7 18.6

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

LU
I-
z
0
pj

78-

77 - -- - - - - -

76- __ - - - - -

75 - - -- -

74 - - - - - - ----

73- - - - - - - -

72

71 -- __

68 6 7 89 1 20 25 30 40

5 10

Z

a--

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION NM % LL Pi

Boring 405-DH STP-072 - 258.5'-260.0' 10/22/2006 CH Fat Clay 27.3 72 51

Client Bechtel Power Corporation 
9 Tested By:AC Reviewed By:RF

ASTM D4318-05

Project Bechtel/STP/COL M ACTEC
b'73. ,7

Project No. 5050-06-0496 1
1(-AW '4131o'7



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL
Project Number: 5050-06-0496

Location: Boring 405-DH

Depth: 258.5'-260.0'

Material Description: Fat Clay

Date: 10/22/2006

Testing Remarks: Tested By:AC

ASTM D4318-05

Sample Number: STP-072 (SS-33)

USCS Class.: CH
Reviewed By:RF

Run No. 1 2 3 4 5 6
Wet+Tare 33.32 35.71 35.66
Dry+Tare 30.07 32.55 31.97

. Tare 25.41 28.18 27.10

# Blows 32 24 16
Moisture 69.7 3 72.3 75.8

78
_ Liquid Limit= 72

77- Plastic Limit= 21

76- -- - - Plasticity Index= 51

75_ -/ Natural Moisture= 27.3

- -•Liquidity Index= 0.1
74-

731,

72- 1a1I '

711

70 -

691 I- - -

681 1
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 '3 4
Wet+Tare 37.59 36.67
Dry+Tare 35.96 35.24

Tare 28.05 28.28
Moisture 20.6 20.5

&

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

56.1 60

Dashed line indicates the approximate

- _ ___ __ _ __ , .. .... . . . . upper limit boundary for natural soils

50-
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LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
P-ject: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-405-DH
Sample No.: SS-36
Elev. or Depth: 320.0' to 321.5' Sample Length(in./cm.):
Location: B-405-DH
Description: Fat clay
Date: 3-15-07 Natural Moisture: 19.7

USCS Class.: CH AASHTO Class.:

Testing Remarks: Tested by: JA Reviewed by: MH
ASTM D4318-05

Liquid Limit Data

Run No.! 1 2 3 4 5 6

Wet+Tarel 25.39 26.12 26.72___ _

Dry+Tarel 20.52 1 20.83 1 21.05 1

Tare 10.92 10.97 1 10.86 _ __ __

# Blows 35 24 16 1 I
Moisture 50.7 l 53.7 55.6 _

ii _ ILiquid Limit= 53r Plastic Limit= 19

54.9 Plasticity Index= 34

53.7-

A2 -

C I

52.5 ..... ,

50.15 10 20 25 30 40

Blows

Plastic Limit Data

Run No. 1 2 [ 3 4 4__
_ _ _ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _ _

Wet+Tare 18.28 18.43 ___
.y+Tarel 17.09 17.22 __ _

Tare) 10.89 10.94

Moisturel 19.2 1 19.3 _ __ _

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST RFP")RT

z
C,,

(I,

NUMBER-OF BLOWS LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NMo% LL PI

Boring 405-DH STP-075 398.5'-400' 10/30/2006 CL Sandy Lean Clay 1. 4

(SS-40)

Client Bechtel Power Corporation 
0 Tested By:AC/TH Reviewed By:ST

ASTM D4319-05

Project Bechtel/STP/COL gM ACTEC

Project No. 5050-06-0496 
V-3-07

Y.AW Llfl0l



LIQUID AND PLASTIC LIMIT TEST DATA 212312007'

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boring 405-DH

Depth: 398.5-400'
Material Description: Sandy Lean Clay
Date: 10/30/2006
Testing Remarks: Tested By:AC/TH

ASTM D4319-05

I

Sample Number: STP-075 (SS-40)

USCS Class.: CL
Reviewed By:ST

K"', MiS EVN W;;ý X

Run-No. 1 2 3 F 4 5 6
Wet+Tare 39.59 38.51 36.44 1
Dry+Tare 36.15 35.24 33.47 _

Tare 28.44 28.15 27.13

# Blows 33 23 21

Moisture 44.6 46.1 46.8

47.8 Liquid Limit= 46

47.4- - Plastic-Limit= 15

47- - - t Plasticity Index= 31
Natural Moisture= 17.1'46.61 - '4.Liquidity 

Index= 0.1
46.2I - '

45.81

45.4 -

451

44.6 -

44.2i

43.81

67 8 9 10 20 25 30 40
Blows

Run No. 1 I 2 3 4
Wet+Tare 36.21 37.43 I
Dry+Tare 35.14 36.22

Tare 27.91 28.24
Moisture 14.8 15.2

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

84, 60 /
__ _ -Dashed line Indicates the approximate

83 , upper limit boundary for natural soils -- 7/ /

5 0 4 \ 5 0_

400

81 -. ...- --- /

z 80;.\,
40_____

t 7 9 . - I- -W /

z
0 79- 30/

< -\ 5. /I
78 \ : _

77 IFI 20-- O/

76 __I_\!_ _
'10 - _ __ _

75 AN L r I/ /// MLorOL MHorOH

54 6 789 10 -- 20 25 30 40 0 10 20 30 40 50 60o70 80 90 100 110

NUMBER OF BLOWS LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL I

Boring 405-DH STP-076 423.5'-425' 10/31/2006 CH Fat Clay - .

(SS-41)

0 Tested By:AC/TH Reviewed By:ST
Client Bechtel Power Corporation ASTM D4318-05

Project BechtetSTP/COL JMACTEC.j.A-W
P--3-07

-Project No. 5050-06-0496

Jý,w q 13/o07



LIQUID AND PLASTIC LIMIT TEST DATA 2/23/2007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 405-DH

Depth: 423.5'-425'

Material Description: Fat Clay

Date: 10/31/2006
Testing Remarks: Tested By:ACITH

ASTM D4318-05

Sample Number: STP-076 (SS-41)

USCS Class.: CH

Reviewed By:ST

Run No. 1 2 3 4 5 6
Wet+Tare 36.29 36.33 38.09

Dry+Tare 32.87 32.69 33.70

Tare 28.27 28.13 28.36

# Blows 33 20 15

Moisture 74.3 79.8 82.2 _

84
83 - Liquid Limit= 77

31 -Plastic Limit= 23

82- - - Plasticity Index= 54
81 \ Natural Moisture= 25.3

80 Liquidity Index= 0.0

80]I
791 .

7 -I

77 -

76- '

7A _

5 6 7 8 9 10 20 25 .30 40
Blows

Run No. 1 2 3 4
Wet+Tare 35.91 36.07
Dry+Tare 34.39 34.61

Tare 27.99 28.33
Moisture 23.7 23.2

7)

MACTEC, Inc.



LIQUID AND PLASTICLIMITS TEST REPORT

z
0z

C-
¢.,

LIQUID LIMIT

I SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL P1

L Boring 405-DH STP-077 498.5-500' 11/2/2006 CH Sandy Fat Clay 21.8 59 40

(SS-45)

Client Bechtel Power Corporation M Tested By:AC/TH Rewiewed By:ST
ASTM D43 19-05

Project Bechtel/STP/COL .ilMAC EC

Project No. 5050-06-0496 ]
IKAW q13107



LIQUID AND PLASTIC LIMIT TEST DATA 2/23/2007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boring 405-DH

Depth: 498.5'-500'

Material Description: Sandy Fat Clay

Date: 11/2/2006
Testing Remarks: Tested By:AC/TH

ASTM D4319-05

Sample Number: STP-077 (SS-45)

USCS Class.: CH
Rewiewed By:ST

10

Run No. 1 2 3 4_5_6

Wet+Tare 37.44 37.80 36.85

Dry+Tare 34.03 34.27 33.50
Tare 28.27 28.36 27.98

# Blows 26 24 17

Moisture 59.2 59.7 60.7

61
Liquid Limit= 59

60.8 Plastic Limit= 19

60.6 - -Plasticity Index= 40
60.4- \Natural Moisture= 21.8

\ Liquidity Index= 0.1

60

59.8 •

59.6 - L.

59.4

59.2 1
591 1

5 6 7 8 9 10 20 25 30 40
Blows

Run No. 1 2 3 4
Wet+Tare 35.23 34.60
Dry+Tare 34.08 33.39
I Tare 28.16 27.13
Moisture 19.4 19.3

N

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

48.8

48.4

48

47.6

S47.2

I-
z

*0o 46.8
W

46.4

411441 j

LU

MT

3-

x
w
0
z

0

n~

46

Iv\\

45.6.___ 
__fzz .iifL IilIk

45.2

44.8 _I- I i i i I " - ~[i It It iL i IL
5 8 9 10 20

NUMBER OF BLOWS
25 30 40

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS. MATERIAL DESCRIPTION NM%% LL PI

. Boring 405-DH STP-080 578.5'-580' 11/5/2006 CL Lean Clay with Sand 19.9 47 31

(SS-49) _

Client BechtelMPowerCororation 
Tested By:ACITH Reviewed By:ST
ASTM D4318-05

Project Bechtel/STP/COL 1,/IM AC"C a-

Project No. 5050-06-0496 1q
ICAW L-1,/O1



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 405-DH

Depth: 578.5'-580'
Material Description: Lean Clay with Sand

Date: 11/5/2006 USCS Class.: CL

Testing Remarks: Tested By:AC/TH Reviewed By:ST

ASTM D4318-05

Sample Number: STP-080 (SS-49)

Run No. 1 2 35 6
Wet+Tare 38.02 39.08 37.33

Dry+Tare 34.93 35.64 34.25

Tare 28.09 28.32 27.90

# Blows 34 24 21

Moisture 45.2 47.0 48.5

48.4 1 Ill I Liquid Limit-- 47

A Plastic Limit- 16

48 - Plasticity Index= 31

Natural Moisture= 19.9476 .6 ---- -

Liquidity Index= 0.1
S47.2

46.4 -

46-

45.6 •-.

45.2

44.8

5 6 7 8 9 10 20 25 30 40
Blows

Run No. 1 2 3 4
Wet+Tare 35.99 36.44
Dry+Tare 34.94 35.37 1

Tare 28.24 28.45 .

Moisture 15.7 15.5

9

MACTEC, Inc.
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LIQUID AND PLASTIC LIMITS TEST REPORT

27.

2

26.

26,

Z26.
w1--
z

0 26.
wu-

S2€

2

7 -- - -

8 - -

6-

56 - 8 - -0 20 2 30 40

NUMBER OF BLOWS

60

501

40
x
w

30
z

• 30

5
(I.
Fj

:Dalshed line indicates the approximate///
upper limit boundary for natural soils/

//

/ .i/' /
/

-/-
/

S /
_ /

/ __

/
/

/

_ _/I

-M-// L/'/// MLlrOL MHorOH!

20
25.

25.

25..

25.

10

0
0 10 20 30 40 50 60

LIQUID LIMIT
70 80. 90 100 lIU

SOURCE SAMPLE # DEPTHI/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION NM% LL P1
Boijng 407 STP-308 23.5'-25.0' 1,2/14/2006 CL Lean Claywith Sand 22.8 26 8

(SS-12)

0 Tested By:AC Reviewed By:M. . .Ci31ent Bechtel Power Corporation ASTM D4318-05
=r ect BechWtel/STP/COL ""M AC EC
Project No. 5050-06-0496 i

KAW41310 I



LIQUID AND PLASTIC LIMIT TEST DATA 4/112007

Client: Bechtel Power Corporation
Project: BechtelISTP/COL

Project Number: 5050-06-0496

Location: Boring 407

Depth: 23.5'-25.0'
Material Description: Lean Clay with Sand

Date: 12/14/2006 USCS Class.: CL

Testing Remarks: Tested By:AC Reviewed By:MH

ASTM D4318-05

Sample Number: STP-308 (SS-12)

AASHTO Class.: A-4(4)

Run No. 1 2 3 4 5 6

Wet+Tare 39.85 39.32 39.19

Dry+Tare 37.47 37.07 36.88

Tare 28.06 28.30 28.29

# Blows 28 24 16
Moisture 25.3 25.7 26.9

27.2 27.2 Liquid Limit- 26

Plastic Limit- 18

26.81 Plasticity Index= 8

______Natural Moisture= 22.8•26.61

Liquidity Index= 0.6
26.4 - -

26.2 - -

26l
__

25.81-- _ _-

ý 5 . I .725.6--- - - -

25.4 -
25.21 1

5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 3 I 4

Wet+Tare 37.79 35.63

Dry+Tare 36.30 34.35
Tare 28.08 27.17

Moisture 18.1 17.8

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

0
z

C-,
F-
U)

13_

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USOS MATERIAL DESCRIPTION NM% LL P

B-409 UD-1 68' to 70' 2-14-07 SM Silty Sand 14.9 NV NP

Client Bechtel Power Corporation 
o Tested by: JA Reviewed by: SS

Project Bechtel/STWCOL 
MACTEC, INC. ASTM'D4318-05

-Project No. 5050-06-0496 {Figure Charlotte, North Carolina -

Y<AW 41310-1



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
P-'ject: Bechtel/STP/COL
1 ject Number: 5050-06-0496

Sample Data

Source: B-409
Sample No.: UD-1

Elev. or Depth: 68' to 70' Sa

Location: B-409
Description: Silty Sand

Date: 2-14-07 Natural Moisture: 14.9

USCS Class.: SM AA

Testing Remarks: Tested by: JA Reviewed I

ASTM D4318-05

mple Length(in./cm.):

SHTO Class.:
)y: SS

Liquid Limit= NV

Plastic Limit= NP
Plasticity Index= NP

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

z

z
0

X
0
z

U)

0ý

LIQUID LIMIT

F -SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL PI

.B-409 UD-4A 160'to 162' 2-24-07 CHI Fat Clay 19.6 62 35

Client Bechtel Power Corporation 
0 Tested by: JA Reviewed by: MIH

Project Bechtel/PorCOr i MACTEC, INC. ASTM D4318-05

Project BecN irel/STP/COL
Projct o. 05006-096 FiureCharlotte, North Carolina

IMw q 131t 7



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
P'--ect: Bechtel/STP/COL

E ,ect Number: 5050-06-0496

Sample Data

Source: B-409
Sample No.: UD-4A
Elev. or Depth: 160' to 162' Sample Length (in./cm.):

Location: B-409
Description: Fat Clay

Date: 2-24-07 Natural Moisture: 19.6

USCS Class.: CH AASHTO Class.:

Testing Remarks: Tested by: JA Reviewed by: MH

ASTM D4318-05

Liquid Limit Data

Run No.! 1 2 3 4 6

Wet+Tare 24.41 22.05 22.78

Dry+Tare 19.58 1 17.77 18.17

Tare 11.57 10.96 10.93
# Blows 31 22 18 _

Moisturel 60.3 1 62.8 63.7

"4 iLiquid Limit= r.2

.. Plastic Limit= 27

63.7- _ 

Plasticity Index= 35

62.7 .2

61.7 
I

___.__I I . . .

60.7 i

59.75 10 20 25 30 40

Blows

Plastic Limit Data
Run No.! '1 2 3 I 4

Wet+Tarei 19.86 1 21.16 _

'ry+Tare 18.05 1 19.07 _

Tare! 11.30 j 11.64 _

Moisture! 26.8 28.1 _ ___
__ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ __ __. _ _ _ __ _ _ __ _.

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

6o-/-0-
Dashed line indicates the approximate /
upper limit boundary for natural soils

~/
50 / -7 "

/_
/ U/

40 - 7 /a /
z /

30 /./
F- /
U)

20 /

./ Cr
// (

10 __-

7 : 'p/ t hl// or OL l.,,. o'

10 30 50 70 90 110

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL PI

B-409 UD-5 188' to 190' 2-25-07 SP-SM Poorly graded sand with silt 38.2 NV NP

Client BechtelPoweCorporation 
INC. 0 Tested by: JA Reviewed by: MH

Project Bechtel/STP/COL

Project No. 5050-06-0496 Figure Charlotte, North Carolina
YAw q310o-7



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel. Power Corporation
Prnject: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-409
Sample No.: UD-5
Elev. or Depth: 188' to 190' Sa

Location: B-409
Description: Poorly graded sand with silt
Date: 2-25-07 Natural Moisture: 38.2

USCS Class.: SP-SM AA

Testing Remarks: Tested by: JA Reviewed I

ASTM D4318-05

mple Length(in./cm.):

.SHTO Class.:
y: MH

Liquid Limit= NV

Plastic Limit= NP

Plasticity Index= NP

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

61.65 •" 6

Dashed line indicates the approximate

. ... . . . . .. . . .upper limit boundary for natural soils

50
61.55 . . ... / _

40-

ZZ 61.45 . . •.. .

0 30
Lu UZ 6/o __ _ __- - _ __

RC', /

LIQUID LIMIT



LIQUID AND PLASTIC LIMIT TEST DATA

:lient: Bechtel Power Corporation

?roject: Bechtel/STP/COL
}ect Number: 5050-06-0496

Sample Data

Source: B-415
Sample No.: UD-1
Elev. or Depth: 88' to 90' Sample Length(in./cm.):

Location: B-415
Description: Fat clay
Date: 3-16-07 Natural Moisture: 23.9

USCS Class.: CH AASHTO Class.:

Testing Remarks: Tested by: JA Reviewed by: MH

ASTM D4318-05

Liquid Limit Data

Run No.1 11 2 1 3 4 1 5 I 6

Wet+Tarel 19.92 _ _20.11 _ __ _

Dry+Tare1  16.50 16.65 _ ,__

. Tarel 10.95 11.0 ___

# Blows] 25 25 _

Moisture I 61.6 J 61.2 _ _ _

~ TF~TLiquid Limit= 61

I Plastic Limit= 17

61.55 -
Plasticity Index= 44

=•61.45 -

10 20 25 30 40

Blows

Plastic Limit Data
Run No. 2 3 4

0 I{

Wet+Tare1 17.89 20.37 !i

tor+Tre 16.89 i 19.07
Tare 10 2012510.54 4

Moisture 16.4 17.2

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TFRT RFPfnRT

F-
z

w
LU
I-0
0i

X
0
z

C)
(#2
W-

LIQUID LIMIT

SOURCE SAMPLE# DEPTHIELEV. DATE SAMPLED USOS MATERIAL DESCRIPTION. NM % LL PI

B-415 UD-3 124' to 126' 3-16-07 CH Fat clay with sand 34.0 51 35

Client Bechtel Power Corporation 
" 

Tested by: JA Reviewed by: MH

ProectBectelSTPCOLMACTEC, 
INC. ASTM D4318-05

Project Bechtel/STP/COL

Project No. 5050-06-0496 Figure C altte, North Carln

LA\. 413fo7



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL
I )ect Number: 5050-06-0496 I.

Sample Data

Source: B-415
Sample No.: UD-3

Elev. or Depth: 124' to 126' Sample Length(in./cm.):

Location: B-415
Description: Fat clay with sand

Date: 3-16-07 Natural Moisture: 34.0

USCS Class.: CH AASHTO Class.:

Testing Remarks: Tested by: JA Reviewed by: MH
ASTM D4318-05

Liquid Limit Data

Run No. 1 2 3 4 5 6

Wet+Tarel 21.91 18.45

Dry+Tare 18.23 15.94 _

Tare 10.94 11.02 I
# Blows 26 27

Moisture! 50.5 51.0 _

'1.13 
Liquid Limit= 51.

I Plastic Limit= 16

50.99 
1 Plasticity Index= 35

50.8!5

50.71 - -

50.57 -7 -1

50.43g- 4
10 20 25 30 40

Blows

Plastic Limit Data

Run No.] 1 2 3

Wet+Tarel 17.55 19.10 _

-ry+Tare 1 16.62 ] 18.05 _ _

Tarel 10.70 11.46 ____ _

Moisturei 15.7 1 '15.9 _ _ _ _

MACTEC, INC.
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LIQUID AND PLASTIC LIMITS TEST REPORT

64

64

63

z63

z
0
o 62.

~62.

;8, - - - -- -- --

.4-

.6 - - -

.2- - - -- -- - - -

5 6 7 8 910 - 20 2! -55 30 .40

w

60

05

6

61.

61.

60.

NUMBER OF BLOWS
•v LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION NM% LL P1

Boring 419. STP-150 3;0'-4.5' 12/1/2006 CH Fat Clay 25.3 62 45

(SS-3) ._.

Client Bechtel Power Corporation *. Tested By:AC/TH Reviewed By:RFASTM D4318-05

Project Bechtel/S'P/COL YM ACTEC

Project No. 5050-06-0496

I-AW t13107



LIQUID AND PLASTIC LIMIT TEST DATA 2/2312007

Client: Bechtel Power Corporation
Project: Bechtel'STP/COL

Project Number: 5050-06-0496
Location: Boring 419

Depth: 3.0'-4.5'
Material Description: Fat Clay

Date: 12/1/2006
Testing Remarks: Tested By:AC/TH

ASTM D4318-05

Sample Number: STP-150 (SS-3)

USCS Class.: CH
Reviewed By:RF

I kv M, 1; ý -0
Run No. 1 2 3 4 5 6

Wet+Tare. 37.08 36.58 37.77
Dry+Tare 33.40 33.40 34.03

Tare 27.40 28.27 28.23
# Blows 28 24 16

Moisture 61.3 62.0 64.5

64.8 1 Liquid Limit=- 62

64.4-t- " Plastic Limit= 17
641 Plasticity Index= 45

63.6 Natural Moisture= 25.3

Liquidity Index- 0.2
63.2I
62.81

62.4 \\

621

61.61 . I
61.21

60.81 1
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tare 36.35 35.53
Dry+Tare 35.17 34.52

Tare 28.30 28.25 I
Moisture 17.2 16.1

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

5

5
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z
I-z
0
C)
fif
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wW
0
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60 •/F

Dashed line Indicates the approximate
upper limit boundary for natural soils

/

50 / _____
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0-/
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40 L __ o__0L__ rO

//
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MLo4O-H rOo7 1 •1 /

56.

56. 811 1
5

v

5 6 7. 8 9 10 20 25 30 40 0 10 20 30 40 50 60
LIQUID LIMIT

70 80 90 100 110
NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL P1

S Boring 419 STP-151 9.0'-10.5' 12/1/2006 - CH Fat Clay 22.8 58 41

(SS-7 _________________________________

Client Bechtel Power Corporation 6 Tested By:ACiTH/MH Reviewed By:RF
ASTM D4318-05

Project Bechtel/STP/COL TM ACTEC A4

Project No. 5050-06-0496

IKw ,-t0 o'-7



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL
Project Number: 5050-06-0496

Location: Boring 419
Depth: 9.0'-10.5'

Material Description: Fat Clay
Date: 12/1/2006
Testing Remarks: Tested By:AC/THIM-

ASTM D4318-05

Sample Number: STP-151 (SS-7)

USCS Class.: CH
Reviewed By:RF

Run No. 1 2 3 4 5 6
Wet+Tare 35.94 35.53 36.73
Dry+Tare 32.79 32.41 33.62

Tare 27.17 27.06 28.37
# Blows 31 24 21

Moisture 56.0 58.3 59.2.

59.6 __
59. 1 Liquid Limit= 58

59.2 - ---- ____
59_21 Plastic Limit= 17

58.8 - . -- -Plasticity Index= 41'

58.4- Natural Moisture= 22.8

Liquidity Index-- 0.1
581

57.6- -.-

57.2 - -

56.8 -

56.4--- -

56 - - - '

55.68 5 6 7 8 9 10 Bos 20 25 30 40.
Blows

Run No. 1 2
Wet+Tare 34.87 35.20
Dry+Tare 33.87 34.19

Tare 28.11 28.24 I
Moisture 17.4 17.0

MACTEC, Inc.
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LIQUID AND PLASTIC LIMITS TEST REPORT

Ul

c.
C
C-

53.2 - - - - - - - - - - - -

52.8 -----

52.4- - -- - - - - -

52

~51.6- - - -- - - -

JIJ

~50.8 - - - - -- - - - - -

50 - - --- - - --

49.6- - - -- - - -

49.2 -__

5 6 7 89 10 20 9 30 40

w
0
z

U)

0ý

NUMBER OF BLOWS
a-v LIQUID LIMIT

SOURCE SAMPLE# DEPTI/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION NM% LL P1

Boring419 STP-152 13.5'-15.0' 12/1/2006 CH FatClay 21.2 51 35

(SS-10)

-Client Bechitel Power Corporation / •0 Tested By:AC/Mn Reviewed By:RF
Cliet BehtelPowr CoporaionASTM D4318-05

Project Bechtel/STP/COL AST DAMACT

Project No. 5050-06-0496

-Awv 9 13101'



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boring 419

Depth: 13.5-15.0'
Material Description: Fat Clay
Date: 12/1/2006
Testing Remarks: Tested By:AC/MH

ASTM D4318-05

Sample Number: STP-152 (SS-10)

USCS Class.: CH
Reviewed By:RF

Run No. 1 2 3 4 _ 6
Wet+Tare 36.09 38.51 34.15.
Dry+Tare '33.10 35.01 31.21

Tare 27.14 28.16 25.57
# Blows 27 22 20
Moisture 50.2 51.1 52.1

53.2 1 I Liquid Limit 51
52.1 4- Plastic Limit- 16

52.4 -- Plasticity Index= 35
52 Natural Moisture= 21.2

Liquidity Index= 0.1
51.6 -
51.21

o I I

5 6 7 8 9 1020 530 4
Blows

RunNo. 1 2 3 4
Wet+Tare 38.93 I 38.83. .I

Dry+Tare 37.41 37.33
Tare 28.09 28.32

Moisture 16.3 16.6

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT
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upper limit boundary fornatural soils //
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5 6 S8 9 10 2U 25 30 4u 0 10 20 30 40 50 60

LIQUID LIMIT
70 80 90 lUU V

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION INM% LL PI

Boring 419 STP-155 43.5'-45.0' 12/1/2006 CH Fat Clay 29.0 73 49

(SS-16)

Client Bechtel Power Corporation Tested By:AC/TH Reviewed By:RF
ASTM D4318-05

Project Bechtel/STP/COL //M ACTEC
Proect No. 5050-06-0496 

_

K w q 1310-i
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LIQUID AND PLASTIC LIMITS TEST REPORT

54.8

54.6

54.4

54.2

z54

z

-

_ - - - - ~~1---

U

(2
F-

53.6 - L --

53.4 - -- -

53.2- - -- - - -

53 - -

52,8 il!
x
0
Z

U)

5 6 7 8 9 10
NUMBER OF BLOWS

20 25 30 40

SOURCE SAMPLE# DEPTH/ELEV. DATESAMPLED USCS MATERIAL DESCRIPTION NM% LL P1

Boring419 STP-156 53.5'-55.0' 12/1/2006 CH Fat Clay 18.0 53 36

(SS-18) _

Client Bechtel Power Corporation S Tested By:AC/TH/JW Reviewed By:RF
ASTM D4318-05

Project Bechtel/STP/COL ,1 MC,PMACTECe. -_,_ _
-Project No. 5050-06-0496 

*°

KAw f131c0



LIQUID AND PLASTIC LIMIT TEST DATA 2/2312007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boring 419

Depth: 53.5'-55.0'
Material Description: Fat Clay

Date: 12/1/2006

Testing Remarks: Tested By:AC/TH/JW
ASTM D4318-05

Sample Number: STP-156 (SS-18)

USCS Class.: CH

Reviewed By:RF

Run No. 1 2 3 4 5 6
Wet+Tare 39.37 36.76 38.29
Dry+Tare 35.57 33.78 34.65

Tare 28.38 28.28 28
# Blows 27 23 18

Moisture 52.9 54.2 54.7

54.8 Liquid Limlt- 53
54.11Plastic Limit= 17

54.4- Plasticity lndex= 36

54.21 Natural Moisture= 18.0
Liquidity Index= 0.0

54-

53 - -i-
5 5 6.88

Blows

Run No.1 1 2 3 4
Wet+Tare 35.99 34.60
Dry+Tare 34.84 33.50

Tare 28.25 27.10

Moisture 17.5 17.2

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

z

z
0
0

x

Lu5
0z

r
C,)

U)

SOURCE SAMPLE# DEPTH/ELEV. DATE SAMPLED USOS MATERIAL DESCRIPTION NM % LL Pi

0 B-419, UD-I 78' to 80' 2-22-07 CL Lean clay . 47 23.

Client Bechtel. Power Corporatii~ 
0 Tested by: JA Reviewed by: MH

Project Beclitel/STP/COL 
M I ASTMD4318-05

Project No. 5050-06-0496 Fl ure Charlotte, North Carolina
.rAW 9IV(0I



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
P-ject: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-419
Sample No.: UD-I
Elev. or Depth: 78' to 80' Sample Length(in./cm.) :

Location: B-419
Description: Lean clay
Date: 2-22-07 Natural Moisture: 21.3

USCS Class.: CL AASHTO Class.:

Testing Remarks: Tested by: JA Reviewed by: MH
ASTM D4318-05

Liquid Limit Data

Run No.] -1 1 2 T 3 1 4 5 1 6

Wet+Tare 14.95 14.01_ _ 14.39 _ _

Dry+Tare 11.30 j 10.84 11.22 I I

Tarel 4.38 4.34 4.37 ___

# Blows] 17 22 26 i

Moisture 52.7 1 48.8 1 46.3 _

'3.4
ILiquid 

Limit= 47
Plastic Limit= 24

51.8 i Plasticity Index= 23

I NI I III -

In150.2 -i

48.6

47.0f

45.4 10 20 25 30 40
Blows

Plastic Limit Data

Run No.I 1 1 .2 3 .4 i
_ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _

Wet+Tarei 17.77 1 6.93 I _

-y+Tare! 16.20 15.21 I
Tare 9.48 7.92

Moisture! 23.4 1 23.6 1 i

MACTEC. INC.



LIQUID AND PLASTIC LIMITS TEST REPORT
LIQUID AND PLASTIC LIMITS TEST REPORT

66.

66.

66.

9

7

5

El

I -4---4-L..... f-I ______ _____ I. V.......i .......J.i1 I~i~Ii~
KH A 1

Z66.1
W
z
0

-------- r ------ r----t . . .- I . . - . . I . .

Q

xJ
I-

65.7 - - - _

65.5 -- --- - --

65.3 - - - - __

64.9 - - - - - -

x
0
z

I--0)

05

J•

6 7 N B9 1ONUMBER OF BLOWS 2u 25 30 4u
LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PI

(SS-24)

Client Bechltel Power Corporation Tested By:AC/TH/JW Reviewed By:RF

Project N 0echtel-STP/COL -D 
0

Project No. 5050-06-0496
Aw q131O7



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 419

Depth: 88.5'-90.0'
Material Description:. Fat Clay

Date: 12/2/2006

Testing Remarks: Tested By:ACiTH/JW

ASTM D4318-05

Sample Number: STP-159 (SS-24)

USCS Class.: CH
Reviewed By:RF

Run No. 1 2 3 4 5 6
Wet+Tare 35.75 36.49 33.16
Dry+Tare 32.35 33.17 30.06

Tare 27.13 28.10 25.40
# Blows 30 23 21

Moisture 65.1 65.5 66.5 _

66.91 1
66.7 - 1Liquid Limit= 66

6 -- Plastic Limit= 22

66.5 - Plasticity Index= 44
66.3 Natural Moisture= 25.5

Liquidity Index= 0.1
66.1

.V65.9--

65.7

65.52

65.3

64.9 I5 6 7 '8 9 10 20 25 30 40
Blows

Run No. 1 2 3 4
Wet+Tare 34.81 34.49
Dry+Tare 33.62 .33.37

Tare 28.29 28.31
Moisture 22.3 22.1

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

z.Ll

t-z
0
0

ILI

z

1,,

LIQUID LIMIT

SOURCE SAMPLE# DEPTH/ELEV. DATE SAMPLED usCs MATERIAL DESCRIPTION NM% LL P.

*B-419 UD-2 98'to 100' 2-22-07 -CH Fat clay 27.0 61 37

Cn c P r ro Tested by: JA Reviewed by: MH ov•,4Atso1

Client BechtelowerCorporation MACASTM D4318-05

Project Bechtel/STP/COL 
One point ran due to insufficient material.

Project No. 5050-06-0496 F ure Charlotte, North Carolina
Aw q/3/613o9



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation

P-ject: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-419

Sample No.: UD-2

Elev. or Depth: 98' to 100' Sample Length(in./cm.):

Location: B-419

Description: Fat clay

Date: 2-22-07 Natural Moisture: 27.0

USCS Class.: CH AASHTO Class.:

Testing Remarks: Tested by: JA Reviewed by: MH

ASTM D4318-05

One point ran due *to insufficient material.

Liquid Limit Data

Run-No.1 1 1 2 3 K 4 5 6

Wet+Tare 24.16 19.52

Dry+Tare 21.08 .16.21 _

Tare 15.99 10.94 _

# Blows 27 20

Moisture 60.5 62.8 _ _

J
3 2  

.-. ILiquid Limit= 61
SiPlastic Limit= 24

SPlasticity Index= 37

62.6 -i

17 I

62.0' !

61.4 '

60.8 - -1

60.2 5 10 20 25 30 40
Blows

Plastic Limit Data

Run No. . 1 1 2 3 4 _

-_ _I __ _ _ _ __ _ I __ _ __ _ _

fat+Tare 20:70 .18.32 . _

ýry+Tare 18.81 17.05 _

Tare! 10.74 11.67 ___

Moisturel 23.4 1 23.6.. _

MACTEC, INC.
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LIQUID AND PLASTIC LIMITS TEST REPORT

74.8 -. 60 -

- - - -Dashed line indicates the approximate
74. upper limit boundary for natural soils -- 7

7 3 .8 
5 0- 

-/ 

/-

-
/ C.73.3 - - -

4 /30-

Z 72.8-----/

_ o /w z

I. /
020--

.... / V"

__ V20. k_

71.3 -- -- - - _ _
=~//

ii/
70.8 - - - - - - -/

10 
__ __

70.3 - /C--- - -tML MLor OL MHor OH

69. 6 -8-1 20 25 30 40 0 10 20 30 40 50 60 70 80 90 1010

NUMBER OF BLOWS LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL P11

Boring 419 STP-161 128.5'-130' 12/2/2006 CH Fat CLay 25.0 72 49

(SS-27)

Client Bechtel Power Corporation [ Tested:By:AC/TH/JW Reviewed By:RF
C ASTM D4318-05

Project BechtelISTP/COL Ž MACTEC A4

Project No. 5050-06-0496 _



LIQUID AND PLASTIC LIMIT TEST DATA 2/2312007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 419
Depth: 128.5-130'
Material Description: Fat CLay
Date: 12/2/2006
Testing Remarks: Tested By:AC/TH/JW

ASTM D4318-05

Sample Number: STP-161 (SS-27)

USCS Class.: CH
Reviewed By:RF

Run No. 1 2 3 4 5 6
Wet+Tare 36.32 34.04 36.99
Dry+Tare 33 30.41 33.24

Tare 28.28 25.42 28.17
# Blows 27 24 20
Moisture 70.3 72.7 74.0

74.8 .
7 . Liquid Limit= 72

- - _ _ Plastic Limit-- .23
73.8 Plasticity Index= 49

733 1Natural Moisture= 25.0
Liquidity Index= 0.0

72.5

72.3 1 - ' ' ' "

71.819t t

71.31

70.8

70.31

69.8 . - - ' 0 2 30 4
5 6 7 8 9 10 20 25 30 40

Blows

Run No.j 1 2 3 4
Wet+Tare 37.60 34.91
Dry+Tarel 35.81 33.45

Tare 28.18 27.09 [
Moisture 23.5 23.0

ý "O
MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

6

5

4

X

z

C.-

5~

3

Dashed line Indicates the approximate
upper limit boundary for natural soils 7

/

/' /
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/

)0/
oC.ý Mlo__ ~oO
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/
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• //

_ ._ /, •.._• // .oo ,,./To/ 1 1S •

2

1

N

0 10 20 3U
LIQUID LIMIT

tU ou VV |UU I V

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/E-LEV. DATE SAMPLED USOS MATERIAL DESCRIPTION NM% LL P1

Boring 419 STP-163 168.5'-170' 12/2/2006 CH Fat Clay 24.8 67 46

(SS-29) _

0 Tested By:MHITH Reviewed By:RF
Client Bechtel Power Corporation ASTM D4318-05

Project Bechtel/STP/COL J7A".A-M487

Proect No. 5050-06-0496 1
IAW q13/07



LIQUID AND PLASTIC LIMIT TEST DATA 2123/2007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 419

Depth: 168.5'-170'

Material Description: Fat Clay

Date: 12/2/2006
Testing Remarks: Tested By:MR/TH

ASTM D4318-05

Sample Number: STP-163 (SS-29)

USCS Class.: CH
Reviewed By:RF

!V1
Run No. 1 2 3 4 . 5 6

Wet+Tare 37.43 38.39 37.69
Dry+Tare 33.86 34.41 33.38

Tare 28.30 28.33 27.08
# Blows 31 28 21

Moisture 64.2 65.5 68.4

68.7 . 1Liquid Limit= 67
68.21 Plastic Limit= 21

67.71 Plasticity Index= 46
. Natural Moisture= 24.8
6 Liquidity Index= 0.1

66.7 -

.V366.2_ _

65.7

6472 ---- - - _ --

5 6 7 8 9 1020 530 4
Blows

RunNo. 1 2 3
Wet+Tare 39.14 40.18 j I
Dry+Tare 37.26 38.09

Tare 28.36 28.17
Moisture 21.1 21.1

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

z

z
0

0

wI

89 -

881

87r - .. . . .

85-S

83- - -- - - - - - -

82i - - • .

800

81 -' , - - - - -\- --

S.5 6 7 8 910 20 -2-5 30

x

z

c/I
F

C,
0G

40
NUMBER OF BLOWS LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED L ISGS MATERIAL DESCRIPTION NM % LL P'

Boring 419 STP-164 188.5'-190.0' 12/06/2006 CH Fat Clay 31.6 85 62

(SS-30) _ __ _ ___

: Tested By:AC Reviewed By:RF
Client Bechtel Power CorporationS 1

1 ~ASTM D43 18-05
Project Bechtel/STP/COL /M ACTEC

Project No. 5050-06-0496

le-AW q 1310-7



LIQUID AND PLASTIC LIMIT TEST DATA .2123/2007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 419

Depth: 188.5'-190.0'

Material Description: Fat Clay

Date: 12/06/2006
Testing Remarks: Tested By:AC-

ASTM D4318-05

Sample Number: STP-164 (SS-30)

USCS Class.: CH

Reviewed By:RF

Run No. 1 2 3 4 5 6

Wet+Tare 36.66 36.09 36.28

Dry+Tare 32.83 32.68 32.55

Tare 28.14 28.60 28.23

# Blows 33 29 21

Moisture 81.7 83.6 86.3

9 Liquid Limit= 85
Plastic Limit- 23

87 Plasticity Index= 62

86- Natural Moisture= 31.6

Liquidity Index= 0.1

811

79 - - - - - . - --- -

5 6 7 8 9 10 20 25 30 40
Blows

Run No. 1 2 3 4
Wet+Tare 39.04 37.96

Dry+Tare 36.99 36.14
Tare 28.26 28.28

Moisture 23.5 23.2

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

F-z

z
0

x
Lu
0z

C0

0..

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL Pi

B-419 UD-3 118'to 120' 2-20-07 CHi Fat clay 19.3 56 39

Client Bechtel Power Corporation 
4. Tested by: JA Reviewed by: SS

Project Bechtel/SoI'COL 
MACTEC, INC. ASl'MD4318-05

Project No. 5050-06-0496 Figure Charlotte, North Carolina I
IAW 41310,



LIQUID AND PLASTIC LIMIT TEST DATA
iI'

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-419
Sample No.: UD-3
Elev. or Depth: 118' to 120' Sample Length(in./cm.):
Location: B-419
Description: Fat clay
Date: 2-20-07 Natural Moisture: 19.3
USCS Class.: CH AASHTO Class.:
Testing Remarks: Tested by: JA Reviewed by: SS

ASTM D4318-05

Liquid Limit Data

Run No. 1 2 f 3 4 5 1 6

Wet+Tare 28.79 32.44 32.30 1
Dry+Tare 22.71 24.43 - 24.32

Tare! 10.98 10.84 10.97 i

# Blowsl 33 23 1 19.

Moisturel 51.8 1 58.9 - 59.8 1
61

Liquaid Limit= 56
'I Plastic Limit= 17

59 Plasticity Index= 39

57 -I

55--

53

515 10 20 25 30 40
Blows

Plastic Limit Data

Run No * 1 1 2 3 4 1

Wet+Tare 27.55 24.27 _ _

•ry+Tare 25.10 22.39 _ 1
Tarel 11.01 11.05 _ _

Moisture! 17.4 16.6 _ _

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

43.060
Dashed line indicates the approximate

__ -• -5-0- - - upper limit boundary for natural soils /

50- _ 
_

42.0-o 
-- 

- - - ---...

40- __

z 
z 

4/
Z oz

H-19U-D- _ 

/3't 
4' 22-7C 

enca ihsn

30*/

20- 
_

Proec BehelSP/O

10- C -_- -

4N -

510 20 25 30 40 10 30 5070 90 110

3805NUMBER OF BLOWS 
LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED* USOS MATERIAL DESCRIPTION NM % LL PI

0 B-419 .UD-4 138? to 140? 2-20-07 CL Leani clay with sand 14.9 40 25

Client Bechtel Power Corporation 
* Tested by: JA Reviewed by: SS

Project Beclitel/STP/COL 
MACTEC, INC. ASTM D4318-05

Proiect No. 5050-06-0496 -FigureChrotN th aoln
KAw'ql 3Jo07



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

7 ject Number: 5050-06-0496

Sample Data

Source: B-419
Sample No.: UD-4

Elev. or Depth: 138' to 140' Sample Length(in./cm.):

Location: B-419

Description: Lean clay with sand

Date: 2-20-07 Natural Moisture: 14.9

USCS Class.: CL AASHTO Class.:

Testing Remarks: Tested by: JA Reviewed by: SS

ASTM D4318-05

Liquid Limit Data

Run No. 1 1 2 1 3 1 4 1 5 1 6

Wet+Tarej 31.70 32.95 35.82 F .

Dry+Tare 26.13 26.69 28.40

Tare 11.65 1 11.02 1 10.90 ___

# Blowsj 33 24 19 _

Moisturel 38.5 1 39.9 42.4 i

43. .Liquid 
Limit= 40

3 , Plastic Limit= 15

42.0 
Plasticity Index= 25

41.0

40.0 2.. "

39.0

38.051 0 20 25 30 40

Blows

Plastic Limit Data

Run No. 1 2 1 3 4 _

Wet+Tare 2S.04 25.04

nry+Tarel 23.14 23.14 _

Tarel 10.84 10.84 I _
Moisturel 15.4 i 15.4

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

I--z

o
LIl
z
0

z

F-)
C,)

LIQUID LIMIT

0

SOURCE

B-419

SAMPLE #

UD-5
DEPTH/ELEV. DATE SAMPLED

158' to 160' 2-20-07

I uscs
CL

I MATERIAL DESCRIPTION
Lean clay

NM %

19.3
LL
47ý

PI
30

.1 .1 ____________ 1 ______________ 1 ________ 1 _______________ I: __________________________

_______________________________ 
- __________ - 1 16 T~~t~d hw IA' Reviewed hvfSS

Client Bechtel Power Corporation MACTEC, INC. ASTM D4318-05

Project IBeclitel/STP/COL

I "rinhIn=
Charlotte, North Carolina '&s .27/2&7?O<Z~7

n'Zfl nd' IlAnK
rI-IUjL. INlU. JUJU-Uu tJu I !__ _ _ _ _ _ _ _

KA W Ll 3102



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-419
Sample No.: UD-5
Elev. or Depth: 158' to 160' Sample Length(in./cm.):

Location: B-419
Description: Lean clay
Date: 2-20-07 Natural Moisture: 19.3
USCS Class.: CL AASHTO Class.:

Testing Remarks: Tested by: JA Reviewed by: SS
ASTM D4318-05

__ Liquid Limit Data

Run No.! 1 2 3 4 5 6

Wet+Tarel 30.07 26.02 28.13

Dry+Tarel 24.13 21.37 I. 22.46 -

Tare l 10.79 11.57 1 0.93 _ _

# Blowsl 35 26 1 17 _ _

Moisturel 44.5 1 47.4 1 49.2 1 _ 1

ILiqruid Limit= 47

j~Plastic Limit= 17

4B7 1 I Plasticity Index= 30

47.5 • " I d

=.

46.3 i

45.1 - -

4 6.9- 10 20 25 30 40

Blows

Plastic Limit Data

Run No.J 1 1 2 3 4

Wet+Tarel, 21.73 I_2_0.3_3__
')ry+Tarel. 20.32 1 18.99 _ 1

Tare! 11.66 11.05 I _ _

Moisture; 16.3 1 16.9 _ _ _ I I

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TFRT RFPtORT

z

z
0

UL

X
0
z

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% -LL PI

B-419 UD-6 178' to 180' 2-20-07 CH Fat c53 
33

Client Bechtel Power Carporation 

Tested by: JA Reviewed by: SS

Project Beclitel/STP/COL 

MACTEC, INC. ASTMD4318-05

Project No. 5050-06-0496 Figure Charlotte, North Carolina /

1'-AW jj-



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-419
Sample No.: UD-6
Elev. or Depth: 178' to 180' Sample Length(in./cm.):
Location: B-419
Description: Fat clay
Date: 2-20-07 Natural Moisture: 20.6
USCS Class.: CH AASHTO Class.:
Testing Remarks: Tested by: JA Reviewed by: SS

ASTM D4318-05

_ _Liquid Limit Data

Run No.j 1 2 1 3 1 4 5 6

Wet+Tarel 30.80 29.15 36.61 I
Dry+Tarel 23.88 22.99. 27.46 ___

Tarel 10.72 1 11.49 11.56 1
# Blows 30 1 22 15 _

Moistureb 52.6 J 53.6 57.5 7__

58.8 - -. -.-.- - .- .-- . .* 7 ILiquid Limit= 53
-- Plastic Limit= 20

57.4 3 Plasticity Index= 33

56.0

54.6

53.2 il17177

51.85
9- 10 20 25 30 40

Blows

Plastic Limit Data

Run No.° 1 2 1 3 4

Wet+Tarel 25.45 1 24.98 t -

'ry+Tare 1 23.09 1 22.78 I _
Tare! 11.00 11.60

Moisture * 19.5 19.7 I *

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

60.2 
06

Dashed line indicates the approximate /

- - - - _- -. - - - ---- [ upper lim it boundary for natural sails /

50-__ / ___ _

58.6---- 
-

40-. ._ 7, -

H/X /

H 57. 
/

z

55.4

53. 1 5 0/

4- /rIMl rO

7 

.7

52.25 10 20 25 30 40 10 30 50 70 90 110

NUMBER OF BLOWS 
LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS -MATERIAL DESCRIPTION NM % LL P1

0 3-419 UD-7 198'to200 2-20-07 CH Fat clay 2.5 6

Client Bechtel Power Corporation 
0 Tested by: JA Reviewed by: SS

Project Bechtel/STP/COL 
MACTEC, INC. ASTMD4318-05

ProctNo. 5050-06-0496 F Fgure Charlotte, North Carolina.
IAW 1310o7



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL
7 ject Number: 5050-06-0496

Sample Data

Source: B-419
Sample No.: UD-7

Elev. or Depth: 198' to 200' Sample Length(in./cm.):

Location: B-419
Description: Fat clay
Date: 2-20-07 Natural Moisture: 22.5

USCS Class.: CH AASHTO Class.:

Testing Remarks: Tested by: JA Reviewed by: SS

ASTM D4318-05

Liquid Limit Data

Run No.1 -1 2 1 3 4 5 6

Wet+Tare 19. i 25._I0_ _ __.__

Dry+Tarel 16.24 20.07 19.99 ___

Tarel 10.84 10.94 10.84 _

# Biowsl 3 25 1 8 1

Moisture! 53.1 55.1 59.2 2

60.2
__ KLiquid Li-mit= 56

Plastic Limit= 20

58_6- Plasticity Index= 36

58.6 5

I * I

570

__5 ____- -_ _I

53.8 I

5 10 20 25 30 40
Blows

Plastic Limit Data

Run No.1 1 2 3 4 _

Wet+Tare1  19.88 21.19 _

)ry+Taref 18.42 19.48 ,

Tarel 11.01 I 11.02 _ _

Moisturei 19.7 F 20.2 4 .

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

t:IU
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50

40
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z
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z

5
Cl.

30

20

Dashed line indicates the approximate
upper limit boundaryfor natural soils/ /

C,1z// 4

/ /

/ ____

/

/

/!

10

0
0 10 20 30 40 50 6LLIQUID LIMIT 70 80 90 IUU I IV

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % L P
Boring 421 STP-137 4.5'-6.0' 11/27/2006 C 18.-

(SS-4)

0 Tested By:AC/TH Reviewed By:RF
Client Bechtel Power Corporation ASTM D4318-05
Project Bechtel/STP/COL . 'MACTEC

Project No. 5050-06-0496 _ _ _ _.Aw _ _ __ol



LIQUID AND PLASTIC LIMIT TEST DATA 2/2312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 421

Depth: 4.5'-6.0'
Material Description: Fat Clay

Date: 11/27/2006

Testing Remarks: Tested By:AC/TH
ASTM D4318-05

Sample Number: STP-137 (SS-4).

USCS Class.: CH
Reviewed By:RF

rVR" WAk
Run No. 1 2 3 4 5 6

Wet+Tare 33:14 34.77 36.55
Dry+Tare 30.46 32.06 33.19

Tare 25.41 27.09 27.10
# Blows 30 23 19

Moisture 53.1 54.5 55.2

55.8 - Liquid Limit= 54
55.8 Plastic Limit= 19

55.4- Plasticity Index 35

5 i Natural Moisture= 18.9

Liquidity Index= '0.0
54.6 \

.54.2

53.81

53.4

531

52.6 -

52.2
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 4
Wet+Tare 35.28 36.72
Dry+Tare 34.20 35.37

Tare 28.25 28.24
Moisture 18.2 18.9

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT
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Dashed line indicates the approximate
upper limit boundary for natural solll --s
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11U

NUMBER OF BLOWS
b 10 20 30 40 50 60

LIQUID LIMIT
70 80 90 10uu 11U

SOURCE SAMPLE # -DEPTH/ELEV. DATE SAMPLED USoS MEA ESCRIPTION

Boring421 STP-138 12.0'-13.5' 11/27/2006 CH Fat Clay .

(SS-9)

C Tested By:AC Reviewed By:RF
Client Bechtel Power Corporation ASTM D4318-05

Project Bechtel/STP/COL 2M ACTEC

Project No. 5050-06-0496 _

IV.AW 't[i-l I



LIQUID AND PLASTIC LIMIT TEST DATA 2/2312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boring 421

Depth: 12.0'-13.5'
Material Description: Fat Clay

Date: 11/27/2006

Testing Remarks: Tested By:AC
ASTM D4318-05

Sample Number: STP-138 (SS-9)

USCS Class.: CH

Reviewed By:RF

Run No. 1 2 3 4 5 6
Wet+Tare 38.35 37.11 36.55
Dry+Tare 34.73 33.64 33.21

Tare 28.91 28.14 27.99
# Blows 27 24 21

Moisture 62.2 63.1 64.0

64.1
63.9 Liquid Limit= 63
639 Plastic Limit= 21

63:7 Plasticity Index= 42
63.5 - Natural Moisture= 20.4

Liquidity Index= 0.0
63.31 -

Rn 63.1 2

62.9T

62.7 -

62.5--

62.3 I

62.M 1 2 305 6 78 9 10 20 25 30 40
Blows

Run No. 12 34
Wet+Tare 36.27 36.07
Dry+Tare 34.88 34.75

Tare 28.35 28.29
Moisture 21.3 20.4

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

z

F-

(j)

1ý

LIQUID LIMIT

SOURCE SAMPLE# DEPTH/ELEV. DATE SAMPLED LUSOS MATERIAL DESCRIPTION NM% LL P1

* Boring 421 STP-139 18.5'-20.0' 11/27/2006 CH FatCly_2. _6 4__

(SS-11) 
.,

Client Bechtel Power Corporation -
• Tested By:AC/TH Reviewed By:RF

ASTM D4318-05 ,

Project Bechtel/STP/COL •' M A T

Project No. 5050-06-0496 _
V:Aw qjj1o]



LIQUID AND PLASTIC LIMIT TEST DATA 2123/2007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 421
Depth: 18.5'-20.0'
Material Description: Fat Clay
Date: 11/27/2006
Testing Remarks: Tested By:AC/ITH

ASTM D4318-05

Sample Number: STP-139 (SS-11)

USCS Class.: CH
Reviewed By:RF

I
Run No. 1 2 3 54 6.

Wet+Tare 36.33 35.99 36.21
Dry+Tare 33.14 32.86 32.62.

Tare 28.17 28.08 27.21
# Blows 27 21 17

Moisture 64.2 65.5 66.4

67.2 1 Liquid Limit= 65
66.8 - , IPlastic Limit= 22

66.4 Plasticity Index= 43
Natural Moisture= 22.566 - - -\ -

65.6 Liquidity Index= 0.065.6 -

65.2 -

64.8 - --

64.4 ----

64-

63.6 - -

63.2 6 1 1
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tare 36.60 34.91

Dry+Tare 35.05 32.98 _

Tare 28.11 24.37

Moisture 1 22.3 22.4

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT
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IT {
Dashed line Indicates the approximateupper limit boundary for natural soil/
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.4. - r2L

x

z
UJ
03
C'

09

301-
/

/

201- 4-,

L /

/

4~-~ 4 4- ~-

/ 'I/
/

37
I i ____ ~ -4. 4-4 410

37 ,Z//MLorOL MH or OH/ . , I I I 0 1 0 1
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5 6 8 9 1U /-U ZZD "'- 40

NUMBER OF. BLOWS

Client Bechtel Power Corporation

Project Bechtel/STP/COL

le-AW q 13 10 -7



LIQUID AND PLASTIC LIMIT TEST DATA 4/112007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 421

Depth: 23.5'-24.5'
Material Description: Lean Clay

Date: 11/27/2006
Testing Remarks: Tested By:AC

ASTM D4318-05

Sample Number: STP-140 (SS-12)

USCS Class.: CL
Reviewed By:RF

Run No. 1 2 3 4 5 6
W et+Tare 37.21 37.41 38.77 ..................... .

Dry+Tare 34.76 34.88 35.99

Tare '28.19 28.28 28.89

# Blows .31 24 19

Moisture 37.3 38.3. 39.2

39.2
39. Liquid Limit= 38

391 Plastic Limit= 14

38.8 - Plasticity Index= 24
Natural Moisture= 25.5

38.6 
Liquidity Index= 0.5

38.4•

38 - " \-

37.8

37.6 -

37.4

37 .2 7 8 9 10 20 ,2 5 30 4

Blows

Run No. I 2_ 3_4
Wet+Tare 36.57 36.60

Dry+Tare 35.58 35.45
Tare 28.28 26.91

Moisture 13.6 13.5

Wet+Tare bry+Tare Tare Moisture
539.2 465.3 175.2 25.5

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

I.-z

z
0

z

C)

LIQUID LIMIT

SOURCE SAMPLE# DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PI

B-421 UD-2 53' to 55' 2-19-07 CH Fat clay 28.1 63 42

Client Bechtel Power Corporation 
Tested by: JA Reviewed by: SS

Project Beclitel/STP/COL MACTEC, INC. ASTM D4318-05

Project No. 5050-06-0496 :Figure Charlotte, North Carolina
KA qL13 (0-



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-421
Sample No.: UD-2

Elev. or Depth: 53' to 55' Sample Length(in./cm.):

Location: B-421
Description: Fat clay
Date: 2-19-07 Natural Moisture: 28.1

USCS Class.: CH AASHTO Class.:

Testing Remarks: Tested by: JA Reviewed by: SS
ASTM D4318-05

Liquid Limit Data

Run No.1 1- 2 j 3 4 5 6

Wet+Tare 32.15 34.70 35.08 1 _

Dry+Tare 24.45 *25.72 25.23 :

Tare 10.92 10.73 10.85 I
# Blows_ _ 35 1 28 20 _

Moisture I 56.9 I 59.9 T 68.5 ___

-72
I li Liquid Limit= 63

Plastic Limit= .21

68 III Plasticity Index= 42

64 1 N !I I
60

56 --- ~

55 10 Bos 20 25 30 40
Blows

Plastic Limit Data

Run No.! 1 2 I 3 [ 4

Wet+Tarel 25.07 25.44 __ _

-"ry+Tare 22.62 23.05

Tarel 10.91 1 11.46 _

Moisturei 20.9 i 20.6 1 _

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

I-
zLu-
z
0

W-

36-

32 - - - -- - - - - -

28

24 -

20

4= T-7 I I I - 3 1]
5 6 78 9 10 20 91; 30 40

x
az

LU
C',

Z-

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL P1

0 Boring 421 STP-144 59.0'-60.0' 11/28/2006 ML Sandy Silt 19.0 NV NP

(SS-17) _

Client Bechtel Power Corporation 0 Tested By:AC Reviewed By:RF

Project Bechtel/STP/COL 
M ACTECSTM D4318-05

Project No. 5050-06-0496 I
IýAW ql~lo-7



LIQUID AND PLASTIC LIMIT TEST DATA 41112007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boring 421

Depth: 59.0'-60.0'

Material Description: Sandy Silt
Date: 11/28/2006
Testing Remarks: Tested By:AC

ASTM D4318-05

Sample Number: STP-144 (SS-17)

USCS Class.: ML
Reviewed By:RF

Run No. 2 3 4_5 6
Dry+Tare

Tare

# Blows
Moisture_

40 111Liquid Limit= NV

Plastic Limit= NP
3 ____Plasticity Index= NP

2- -- -Natural Moisture= 19.0

24 - - - - - - - - - -

161

25

5 6 7 8 9 10 20 2530 40
Blows

RunNo. 1 2 3 4
Wet+Tare_______________

Dry+Tare_______________

M oisture _____________________ ____________________

Wet+Tare Dr+Tare Tare I Moisture
471.9 424.4 174.8 19.08A

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REP6RT

4060 1-
Dashed ine indicates the ap roximate

36 upperlimit boundary for nat ral soils

50- ___ _

32 
- / , I

40 -

_ 24•-- I /
w 0

F- _ _-

.10/.

4 ML-o- --. ' I oO

0 I I0
5 6 7 89 10 20 25 30 40 0 1 20 30 40 50 60 70 80 90 100o110

NUMBER OF BLOWS LIQUID LIMIT

soRE SAMPLE # DEPTH/ELEV.I DATE SAMPLED USSMATERIAL DESCR, IPTIONNM% L
Boring 421 - 68.5'-70.0' 11/28/2006 M L silt 2 1 V

- I- I

0 Tested Bý,:AC/TH Reviewed By:RF
Client Bechtel Power Corporation ASTM D,.4318-05;Project Bechtel/STP/COL M A r EC-

-•- 0.-3

Pr.oject No. 5050-06-0496 I""

1(4w 4le31o7



LIQUID AND PLASTIC LIMIT TEST DATA' 2/2312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 421

Depth: 68.5'-70.0'

Material Description: Silt

Date: 11/28/2006

Testing Remarks: Tested By:ACITH
ASTM D4318-05

Sample Number: STP-145 (SS-19)

USCS Class.: ML
Reviewed By:RF

Run No. I 2 3 4 5 I 6
6

vveil I are i i i - I

Dry+Tare

Tare

# Blows
Moisture

40 i3 Liquid Limit= NV
361 . I, Plastic Limit= NP

32 - - ] Plasticity Index= NP
2 Natural Moisture= 20.1

24 - - 1 1 1

12 --

41

01
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 1 3 4
Wet+Tare I,
Dry+Tare

Tare
Moisture _

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

I-z
w
z
0

x

w0
z

I
LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL Pi

B-421 UD-3 83' to 85' 2-20-07 CH Fat clay .36

Client Bechtel Power Corporation 
0 Tested by: JA Reviewed by: SS

Project Bechtel/STP/COL 
MACTEC, INC. ASTM D4318-05 Ow qi31fo-O

Project No. 5050-06-0496 Figure Charlotte, North Carolina
I4Aw (13107



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-421
Sample No.: UD-3
Elev. or Depth: 83' to 85' - Sample Length(in./cm.):
Location: B-421
Description: Fat clay
Date: 2-20-07 Natural Moisture: 21.2
USCS Class.: CH AASHTO Class.:
Testing Remarks: Tested by: JA Reviewed by: SS

ASTM D4318-05

Liquid Limit Data

Run•No.1 1. 2 3 4 5 6

Wet+Tarel 23.71 1 29.11 22.02
Dry+Tare 17.62 21.02 1 16.20

Tare I 6.49 1 6.51 1 6.56 [
# BlowsI 31 257, 16

Moisturel 54.7 1 55.8 60.4 _

I idLiquid Limit= 56

1- V IPlastic Limit= 20

59.6 Plasticity Index= 36

58.2 - \

56.8 I

5"10 Blos 20 25 30 40
Blows

Plastic Limit Data

Run No.1 1 2 3 4

Wet+Tare 18.20 L 20.04 _ _

%ry+Tare 16.27 17.77 1__
Tarel 6.50 I .6.47 _ _ _ _

MoistureL 19.8 F 20.1. I -

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT
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LIQUID LIMIT

70 oU tou IUU I IV

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCF IPTION NM % LL P1

0 Boring 421 STP-148 93.5'-95.0' 1 1/29/2006 CH Fat Clay 21.5 65 45

(SS-23)

C0 Tested Bi,:AC/TH Reviewed By:RFClient Bechtel Power Corporation ASTM D,4318-05_

project Bechtel/STP/COL "M ACTEC

Project No. 5050-06-0496 i

Ie,,AW qI3o /



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 421

Depth: 93.5'-95.0'

Material Description: Fat Clay

Date: 11/29/2006

Testing Remarks: Tested By:ACiTH

ASTM D4318-05

Sample Number: STP-148 (SS-23)

USCS Class.: CH

Reviewed By:RF

7 7 r

I-
, Run No.
Wet+] are
Drv+Tare

1 2 3 4 1 5 1 6

3.935:70 36.83 _______

33.81 32.73 33.29
Tare 28.22 28.20 28.05

# Blows 27. 22 18
Moisture 64.0 65.6 67.6

67.61 1 " Liquid Limit= 6567.2-
67.21- - - . iPlastic Limit= .20

66.8 - - -Plasticity Index= 45
66. Natural Moisture=. 21.5

Liquidity Index= 0.0
66----

15 65.61

65.2 --

S64.8i
64.g -I I • ]

64.4
64

63.6I I_
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tare 34.96 36.10
Dry+Tare 33.84 34.76

Tare 28.29 28.17
Moisture 20.2 20.3

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

wW
0
z

.--

_.-

SOURCE SAMPLE# DEPTHELEV. DATE SAMPLED I USCS MATERIAL DESCRIPTION NM % LL Pi

Boring 427 STP-165 3.0'-4.5' 11/29/2006 CH Fat clay 23.5 58 39
.(SS-3)

Client Bechtel Power Corporation 
0 Tested By:AC/TH/JW Reviewed By:RF

ASTM D4318-05

Project Bechtel/STP/COL ý'M ACTEC
Project No. 5050-06-0496 _

Kw q4310o7



LIQUID AND PLASTIC LIMIT TEST DATA 2/23/2007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 427

Depth: 3.0'-4.5'

Material Description: Fat clay

Date: 11/29/2006

Testing Remarks: Tested By:AC/THIJW
ASTM D4318-05

Sample Number: STP-165 (SS-3)

USCS Class.: CH

Reviewed By:RF

i

Run No. 1 2 3 4 5 6
Wet+Tare 36.04 .37.75 37.60

Dry+Tare 32.91 34.28 34.09

Tare 27.30 28.21 28.07

# Blows 33 27 . 23

Moisture 55.8 57.2 58.3

59.2 1
58.8 - - - - I I Liquid Limit- 58

- -' Plastic Limit=- 19

58.4 - - Plasticity Index= 39

5-\ Natural Moisture= -23.5

Liquidity Index= 0.1
57.6

56.8i

56.4r I
561 -

55.6-2E

55.2 -

5 6 7 8 9 10 20 25 30 40
Blows -

Run No. 1 2 3 4
Wet+Tare 32.79 - 36.36
Dry+Tare 31.16 34.99

Tare 22.69 27.92

Moisture 19.2 19.4

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

z

L)0
n)
(/2

LIQUID LIMIT

I SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USOS MATERIAL DESCRIPTION -NM % LL P1

Boring427 STP-166 9.0'-10.5' 11/29/2006 CH FatClay 24.0 68 47

(SS-7) _ _

Client Bechtel Power Corporation 
0 Tested By:AC/TH Reviewed By:MH

ASTM D4318-05

Project Bechtel/STP/COL : MACTEC"MACTEC q3o
/-c 3 -00 7

Project No. 5050-06-0496 ___________________ 
________________________

LKAW q13fo-7



LIQUID AND PLASTIC LIMIT TEST DATA 2/2312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 427

Depth: 9.0'-10.5'
Material Description: Fat Clay

Date: 11/29/2006

Testing Remarks: Tested By:ACiTH

Sample Number: STP-166 (SS-7)

USCS Class.: CH

Reviewed By:MH

ASTM D4318-05

Run No. 1 2 3 4 5 6
Wet+Tare 36.61 36.94 36.29

Dry+Tare 33.17 33.38 32.98

Tare 28.11 28.18 28.17

# Blows 28 I 25 •21,

Moisture 68.0 h 68.5 68.8 -

68.9 1i
68.8 --.. .. - I Liquid Lim it= 68

- - - - - Plastic Limit- 21
68.7 , I Ic I47
68.6- , "Natural Moisture= 24.0

68.5 -
Liquidity Index= 0.1

2;68.4 - -

68.3 - - - - .-- ~
68.2

68 ' - -

5 6 7 8 9 10 20 25 30 40
Blows

Run No. 1 2 3 4
Wet+Tare 34.80 37.01
Dry+Tare 33.46 35.42

Tare 27.24 27.89
Moisture 21.5 21.1

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

z

I.--5
C'

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED UISOS MATERIAL DESCRIPTION NM % LL PI

Boring 427 STP-260 48.5'-50.0' 11/30/2006 CHi Fat Clay 43.0 74 52

Client Bechtel Power Corporation" 
Tested By:AC Reviewed By:RF

ASTM D4318-05

PMACTEC/

Project No. 5050-06-0496 
7'__ " _,7

KAW 4l31j67



LIQUID AND PLASTIC LIMIT TEST DATA 2123/2007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 427

Depth: 48.5'-50.0'

Material Description: Fat Clay

Date: 11/30/2006

Testing Remarks: Tested By:AC
ASTM D4318-05

Sample Number: STP-260 (SS-17)

USCS Class.: CH

Reviewed By:RF

Run No. 1 2 3 4 5 6

Wet+Tare 36.02 36.32 36.64
Dry+Tare 32.71 32.78 33.09

Tare 28.07 27.95 28.32
# Blows 35 26 24

Moisture 71.3 73.3 74.4

74.4- Liquid Limit= 74
Plastic Limit=- 22

74 I Plasticity Index= 52

73.6- Natural Moisture= 43.0
Liquidity Index= 0.4

71.2 I

70.81 I f t
5 6 7 8 9 10

Blows

Run No.1 1 2 3 4
Wet+Tare 36.29 36.14

Dry+Tare j 34.84 34.52
Tare J 28.13 27.10 .I

Moisture 21.6 21.8

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

(03

-J
n~

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION fNM % LL. P

Boring 427 STP-170 58.5!-60.0' 11/30/2006 CL Lean CLay 18.9 39 23

(SS_19)

C 
Tested By:AC/TH/JW Reviewed By: RF

Cliet Behte Powr C oraionASTM D43 18-05

Project BechtelISTP/COL 'M C E

Project No. 5050-06-0496 
07/--o

rAw q?3lol



LIQUID AND PLASTIC LIMIT TEST DATA 2/23/2007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 427

Depth: 58.5'-60.0'
Material Description: Lean CLay
Date: 11/30/2006 USCS Class.: CL

Testing Remarks: Tested By:AC/TH/JW Reviewed By:RF

ASTM D4318-05

Sample Number: STP-170 (SS-19)

a

Run No. 1 2 3 4 5 6
Wet+Tare 38.23 38.87 39.64
Dry+Tare 35.53 35.85 36.33

Tare 28.27 28.16 28.08
#Blows 34 f 23 19
Moisture 37.2 39.3 40.1

40 I . Liquid Limit=- 3940.4 Plastic Limit= 16

40 -
Plasticity1ndex- 23

39.6 - Natural Moisture= 18.9

39.2 
Liquidity index= 0.1

38.8

38

37.6

37.2 T

36.81
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tare 35.69 35.52
Dry+Tare 34.68 34.52

Tare 28.25 28.33
Moisture 15.7 I 16.2

.\Th
MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

~2

w
0

C-)

LIQUID LIMIT

SOURCE SAMPLE# DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION NM% LL P1

Boring 427 STP-172 83.5'-85.0' 12/1/2006 CL Lean Clay 18.9 37 24

(88-24)

Client Bechtel Power Corporation 0 Tested By:AC Reviewed By:RF
ASTM D4318-05

Project Bechtel/STP/COL • M ACTEC
q-3Pt 5,7

Project No. 5050-06-0496 "

KAW LI13107



LIQUID AND PLASTIC LIMIT TEST DATA 2212312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 427

Depth: 83.5'-85.0'

Material Description: Lean Clay

Date: 12/1/2006
Testing Remarks: Tested By:AC

ASTM D4318-05

Sample Number: STP-172 (SS-24)

USCS Class.: CL

Reviewed By:RF

A M"W"NA
Run No. 1 2 3 4 5 6

Wet+Tare 37.95 39.20 36.28

Dry+Tare 35.31 36.16 33.29

Tare 28.17 28.09 25.42

#Blows 28 24 20

Moisture 37.0 37.7 38.0

38.5 - z: Liquid Limit= 37

38.3 - -Plastic Limit= 13

38.1 -- [ - ! Plasticity Index= 24

-- Natural Moisture= 18.9
3. :-- Liquidity Index= 0.2

37.7 -I- - I - - -

.z 37.5 - -

37.3----"-t - -'- -"-

37.1 , - -

36.71
36.5 I____

5 6 7 8 9 10 20 25 30 40
Blows

Run No. 1 2 3 4
Wet+Tare 35.57 35.17
Dry+Tare 34.67 34.27

Tare 27.61 27.20

Moisture[ 12.7 12.7

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

b5

5

4

I-zw
l'-z
0

0z

a.

3

U O

Dashed line indicates the approximate
upper limit boundary for natural soils

0/ ,. /
/Z

0- 71_

oLrO /H OH.I0/

2

1

0 .10 20 30 40 50 IM
LIQUID LIMIT

70 80 90 1UU 1IIU

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PI

Boring 427 S.TP- 118.5'-120.0' 12/2/2006 CH Fat CLay 2

Client Bechtel Power Corporation 
0 Tested By:AC Reviewed By:MH

ASTM D4318-05

Project Bcchtel/STP/COL 'M ACTEC " / .

Project No. 5050-06-0496
kAw '11o'7



LIQUID AND PLASTIC LIMIT TEST DATA 2/23/2007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 427

Depth: 118.5'-120.0'
Material Description: Fat CLay

Date: 12/2/2006
Testing Remarks: Tested By:AC

ASTM D4318-05

Sample Number: STP-175 (SS-29)

USCS Class.: CH

Reviewed By:MH

Run No. 1 2 3. 4 5 6

Wet+Tare 35.64 31.32 33.79
Dry+Tare 32.87 28.11 30.25

Tare 28.11 22.68 24.36

# Blows 27 23 16
Moisture 58.2 59.1 60.1

60.2 K, F 1  Liquid Limit 59

60.8 Plastic Limit= 21

60.4 Plasticity Index= 38

60 'Natural Moisture= 21.0

i__Liquidity 
Index= 0.0

59.6--

59.2 1 \21

58.8

58.41 - -

'58--

57.6-1 1
57.21

6 7 8 9 10 20 25 30 40
Blows

Run No. 1 2 4

Wet+Tare 37.23 35.21

Dry+Tare 35.62 33.81
Tare T 28 27.17

Moisture 21.1 •21.1

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

6
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40
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I --------- 1- 1 1 1 1 1 L I I

U.1

1--

61.

2

X
0z
LU
(I,

30

•/ e / / "

Dashed line indicates the approximate/

upper limit boundary for natural soils a -

/
__ 0 - _

/

// .

///~//

//. /
/ /

/. ' I.- ///•/'•/// MlrL.M~rO

\
I I 1t-I------t- t--F--I-f--I-4-I I 4-4'I~--4----4--f---4---I

67

2

20

61.

60..

10

8 IF
Vn A 0
K

I I I I I

5 6 7 8 9 10 20 25 30 40 0 10 20 30 40 50 60 70
LIQUID LIMIT

80 90 100 110

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL _-

0 Boring 427 -STP-176 12835-130 12/1/2006 - CHFaCly2. 63 4

__________________ SS-30)_______ _____

Client Bechtel Power Corporation 
0 Tested By:AC/TH/JW Reviewed By:RF

ASTM D4318-05

Project Bechtel/STP/COL •MACTEC

ProjectNo. 5050-06-0496 _

KAW 4131o0



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 427

Depth: 128.5'-130

Material Description: Fat Clay

Date: 12/1/2006

Testing Remarks: Tested By:AC/TH/JW
ASTM D4318-05

Sample Number: STP-176 (SS-30)

USCS Class.: CH
Reviewed By:RF

Run No. 1 2 3 4 5 6
Wet+Tare 36.95 35.89 37.47

Dry+Tare 33.58 32.89 33.91

Tare 28.03 28.05 28.37

# Blows 34 29 21

Moisture 60.7 62.0 64.3 "

64. 1 .Liquid Limit= 63

61L11V1} H Plastic Limit= 20

63.6 - - I Plasticity Index= 43

63. :---- [ --- Natural Moisture= 20.6
,3.2- Liquidity Index= 0.0

' I
o62.8 -! I

6 2 .4 ii

62 -' i1

61.6 -. [I I

61.2- - - - .- [

60.8 - I I

60.4 , -

5 6 7 8 9 10 20 25 30 40
Blows

Run No. 1 2 3 4

Wet+Tare 33.65 35.20

Dry+Tare 32.75 34.03

Tare 28.28 28.19

Moisture 20.1 20.0

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

60

50

Zz

0-

0.O

40

30

fDashed line indicates the approximate
upper limit boundary for natural soils /

YL-M IVI, orO / rO

/
/

_ //,./
- ~//

/ / ,;, . o20

10

A

0. 10- 20 30 40 50 60
LIQUID LIMIT

70 80 90 100 110

NUMBER OF BLOWS

_ SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% _LL _I

Boring 427 STP-177 138.5'-140' 12/1/2006 CL Lean Clay 1.7,

(SS-3 1)

Client Bechtel Power Corporation 
Tested By:AC/TH/JW Reviewed By:RF

Cliet Bchtl Poer orpraton .•--__f• _ASTM D4318-05

Project Bechtiel/STP/COL A'M ACTEC

Project No. 5050-06-0496
.AIW 4j13/I07



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 427

Depth: 138.5'-140'

Material Description: Lean Clay

Date: 12/1/2006

Testing Remarks: Tested By:AC/TH/JW

ASTM D4318-05

Sample Number: STP-177 (SS-31)

USCS Class.: CL

Reviewed By:RF

Run No. 1 2 3 4 5 6
Wet+Tare 37.37 34.69 37.73
Dry+Tare 34.24 31.49 34.26

Tare 27.17 24.35 27.05
# Blows 28 24 19 [
Moisture 44.3 44.8 48.1

48.7 -1 - Liquid Limit= 45

48.2 I- 1 1 Plastic Limit- 18

47.7- -- Plasticity Index= 27

4.-- Natural Moisture= 15.7

47.2_ - - -Liquidity Index= -0.1

46.7 -

45.7

45.2

44.7 - _ _1_

44.2-

43.7
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tare 35.86 34.92
Dry+TareI 34.66 33.72

Tare 28.14 27.14
Moisture 18.4 18.2

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

63.6 - 60
Dashed line indicates the approximate

. . . .. -. _____- . .. . -- -- -- upper limit boundary for natural soils

50-

63.0 -- - ........ . . .......

40-

z 62.4 ....-w 
/

0 .30

w i
H 

/
~61.8 -

a/ /

LIQUID LIMIT

I" W qf-qo-7



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL
T ject Number: 5050-06-0496

Sample Data

Source: B-428-DH
Sample No.: UD-6
Elev. or Depth: 113' to 115' Sa

Location: B-428-DH
Description: Fat clay

Date: 3-16-07 Natural Moisture: 27.3

USCS Class.: CH AA

Testing Remarks: Tested by: JA Reviewed h

ASTM D4318-05

mple Length(in./cm.):

.SHTO Class.:
)y: MH

Liquid Limit Data

Run No. 1 1 2 3 3 1 4 I 5 1 6
_ _ _ _ _ _ _ _ I _ _ _ ~ _ _ _ _ _ _ _ _ _ _ _

Wet+Tarel 23.68 26.62 _ _

Dry+Tarel 18.90 20.51 _ 
4 4

Tare 11.05 10.79 _

# Blows! 25 25 _

Moisturer 60.9 1 62.9 j j I

. LI -
Liquid Limit= 62

L 1 IPlastic 
Limit= 21

63. 1Plasticity Index=- 4 1

63.0

62.4

61.8 -f

61.2 __

5 10 20 25 30 40

Blows

Plastic Limit Data

Run No.1 1 2 3 1 4

Wet+Tarel 18.02 1 17.60 1 ___

Dry+Tarei 16.75 16.44 *

Tarel 10.66 10.88 ___

Moisturel. 20.9 20.9 1 _

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TFRT RFIPnRT
- - -- ----- ----- .--. ~ wE~E

z

z
0
W

I-

xwu
0
z

F-

LIQUID LIMIT

SOURCE SAMPLE# DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION NM % LL Pi

B-432 UD-1 3' to 5' 2-22-07 CH Fat clay 20.7j65 42

Client Bechtel Power Corporation 
* Tested by: JA Reviewed by: MH 1

Project Bechtel/SowP/COL 
MACTEC, INC. .ASTM D4318-05

Project No. 5050-06-0496 Filure Charlotte, North Carolina
4 W '41310 o7



LIQUID AND PLASTIC LIMIT TEST DATA

"lient: Bechtel Power Corporation
Project: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data-

Source: B-432
Sample No.: UD-1
E.lev. or Depth: 3' to 5' Sample Length(in./cm.):

Location: B-432
Description: Fat clay
Date: 2-22-07 Natural Moisture: 20.7

USCS Class.: CH AASHTO Class.:

Testing Remarks: Tested by: JA Reviewed by: MH
ASTM D4318-05

-Liquid Limit Data

Run No., 12 3 - 4 5 6

Wet+Tare 16.44 17.88 15.85 .

Dry+Tarel 11.75 i 12.46 11.28 ___

Tare 4.38 _4.19 4 .44

# Blows 28 24 21 1 _

Moisture 63.6 65.5 66.8 b _

68.0 124

Plastic LiLmit= 23

67G -Plasticity 
index= 42

66.0-

(65.0 - - - - - - -- I

64.0 -i

63.05 10 20 25 30 40
Blows

Plastic Limit Data

Run No.1 1 1 2 3 4

Wet+Tare! 13.26 12.18 . _

nry+Tarel 12.29 1 11.41 _ _

Tare! 8.22 8.08 1
Moisture 23.8 1 23.1 L

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

w

FZ

C,,
a

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL P1

Boiing 432 STP-082 12,5'-14.0' 11/8/2006 CL Lean Clay 21.4 44 26

(SS-8) __

Client Bechtel PowerCorporation 
Tested By:AC/TH Reviewed By:ST
ASTM D4318-05

Project Bechtel/STP/COL ýJYM ACTEC

Pr•jct No. 5050-06-0496 I 3T. 0
K•w 413lo7



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation

Project: Bechte]ISTP/COL

Project Number: 5050-06-0496

Location: Boring 432

Depth: 12.5'-14.0'

Material Description: Lean Clay

Date: 11/8/2006

Testing Remarks: Tested By:AC/TH

ASTM D4318-05

Sample Number: STP-082 (SS-8)

USCS Class.: CL

Reviewed By:ST

Run No. 1 2 3 4 -5 6

Wet+Tare 38.51 38.57 32.03

Dry+Tare 35.45 35.44 28.74

Tare 28.39 28.26 21.57

# Blows 27 24 17

Moisture 43.3 43.6 45.9

46.8 i ! • ____46.8 : Liquid Limit= 44
Plastic Limit- '18

46 i i .LI Plasticity Index= 26

45.6 - •I- Natural Moisture= 21.4

45.2-i t 
Liquidity Index- 0.1

452 i I -

44+8 - - \

44.4 I !

44 - -!•

43.6

43.2

42.8 - -i-:
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tare 35.16 35.19
Dry+Tare 33.94 33.95

Tare 27.15 27.08

Moisture 18.0 18.0

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST RFPORT

Hi
z

0

z

0)
C',

LIQUID LIMIT

SOURCE SAMP'LE# DEPTH/ELEV. DATESAMPLED USOS MATERIAL DESCRIPTION NM LL

13-432 UD-2 15'to 17' 2-22-07 CL Lean clay 23.2 31 11

Client Bechtel Power Corporation N Tested by: JA Reviewed by: MH.-IW

ProectBectelSTPCOLMACTEC, 
INC. ASTM D4318-05

ProjBet 5chte/S.P/COLe 
r

Project No. 5050-06-0496 Figure. Charlotte, North Carolina .

I"aw 4L13Jo-



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

ject Number: 5050-,06-0496

Sample Data

Source: B-432
Sample No.: UD-2
Elev. or Depth: 15' to 17', Sa

Location: B-432
Description: Lean clay
Date: 2-22-07 Natural Moisture: 23.2

USCS Class.: CL AA

Testing Remarks: Tested by: JA Reviewed I

ASTM D4318-05

nple Length(in./cm.):

SHTO Class.:
y: MH

Liquid Limit Data

Run No.1 1 2 3 1 4 5 ' 6

Wet+Tare 24.77 24.16 22.87 1
Dry+Tare 21 .51 20.95 19.87 -

Tare 10.83 10.83 10.72. I

# Blows, 29 23 21
Moisturel 30.5 1 31.7 1 32.8 _

33.2 Liquid Limit= 31

1 131 Plastic Limit= 20

32.6- . i Plasticity Index= 11

32.0 1 7. ..

0)

30.8 _~~~~ LL T-

I I
30.25 10 20 25 30 40

Blows

Plastic Limit Data

Run No. 1 1 2 3 4

Wet+Tarel 23.27 j 22.36 I1_
nry+Tare 21.34 20.47 I _

Tare 11.50 10.94 '

Moisture! 19.6 6 19.8 _ __ _

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

z

C-,

o9

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% _ LL _P

B 1-432 UD-3 25' to 27' I 3-22-07 I m SMt Sn NV NP

Client Bechtel Power Corporation 
A Tested by: JA Reviewed by: M\-I

Projct Bchte/STPCOLMACTEC, 
INC. ASTM D4318-05 

4

Project Bechte0/STP/COL

Project No. 5050-06-0496 F i~gure ... Charlotte, North Carolina

"W '11316)



LIQUID AND PLASTIC LIMIT TEST DATA

:lient: Bechtel Power Corporation
?roject: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-432
Sample No.: UD-3
Elev. or Depth: 25' to 27' Sample Length(in./cm.) :

Location: B-432
Description: Silty Sand
Date: 3-22-07 Natural Moisture: USCS Class.: SM AASHTO Class.:

Testing Remarks: Tested by: JA Reviewed by: MH
ASTM D4318-05

Liquid Limit= NV

Plastic Limit= NP

Plasticity Index= NP

MACTEC, INC.



,LIQUID AND PLASTIC LIMITS TEST REPORT

62.4 - -- --- 60 - -

- - - - - - - -Dashed line Indicates the approximate/

62 upper limit boundary for natural soils

. /

50/

30.-- /

61.2-- -- //
40-

"////
0 

0

59.26

____ ____ ~10 - _ __

5808 -' MLor OL MH r OH

5 6 7 8 9 10 20 25 30 40 0 10 20 30 " 40 50 60 70 80 90 100 110

NUMBER OF.BLOWS .'LIQUID LIMIT

SOURCE SAMPLE # IDEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM:% LL P

Borin 432 STP-085 48.5'-50.0 11/13/2006 CH Fat Clay 29.8 60 39

(SS-15)

Client Bechtel Power Corporation 
0 Tested By:AC/TH Reviewed By:ST

ASTM D4318-05
Proet BechtelISTP/COL 7N AC C.

Project No. 5050-06-0496 _ _ __• /_ _,e,

ICA W q) 3f07



LIQUID AND PLASTIC LIMIT TEST DATA 2/23/2007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 432

Depth: 48.5'-50.0'

Material Description: Fat Clay

Date: 11/13/2006 USCS Class.: CH

Testing Remarks: Tested By:AC/TH Reviewed By:ST

ASTM D4318-05

Sample Number: STP-085 (SS-15)

Run No. 1 2 3. 4 5 6

Wet+Tare 32.32 34.01 37.57

Dry+Tare 28.35 30.79 34.01

Tare 21.65 25.41 28.21

# Blows 32 28 21

Moisture 59.3 59.9 61.4

62.4 Liquid Limit= 60

62- - - - Plastic Limit= 21

61.6 -- 1 - Plasticity Index= 39
61.2 Natural Moisture= 29.8

61.21 1 N

ii Liquidity Index- 0.2
60.8 -

S60.41 - -

60 -

59.6 -

59.2 '

58.8 -I I
58.4- - , -

5 6 7 8 9 10 20 25 30 40
Blows

Run No. 1 2 3 4__ _ _

Wet+Tare 35.64 35.80

Dry+Tare 34.35 34.50 1 _

Tare 28.08 28.17

Moisture 20.6 20.5

V

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

t--
z

0
C-)o
n,"

U)

NUMBER OF BLOWS LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION __LL P

0 Borng 432 STP-088 63.5'-65.0' 11/13/2006 - CHI Fa Cay2.2 84 5

_____ ____ _____ __ - (SSI18) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ __

Client Bechtel Power Corporation 
0 Tested By:ACiTH Reviewed By:ST

ASTM D4318-05

Project BechteI/STP/COL AY M C/

Project No. 5050-06-0496 .T
KAw q13l07



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 432

Depth: 63.5'-65.0'
Material Description: Fat Clay

Date: 11/13/2006
Testing Remarks: Tested By:AG/TH

ASTM D4318-05

Sample Number: STP-088 (SS-18)

USCS Class.: CH
Reviewed By:ST

Run No. 1 2 3 4 5 6
Wet+Tare 32.79 37.32 35.36
Dry+Tare 29.06 33.38 31.77

Tare 24.36 28.61 27.60
# Blows 35 29 20

Moisture 79.4 82.6 86.1

88 . .. ..L[ZI -1iI 7I i8 1 1 1 I 1 Liquid Limit= 84
. .. I iPlastic Limit= 27

86- -] - - - - Plasticity Index= 57
85- I I I Natural Moisture= 26.2

- , , -Liquidity Index= 0.0

84 - - - - L -

83--',-- - - - - \
o I I t I

82 ] J [ , ]

81 I - - - - - - \,

801

791
W . - - I -! I I -!

78 - -

6 7 8 9 10 20 25 30 40
Blows

Run No. 1 2 3 4 _

Wet+Tare 36.35 29.96
Dry+Tare 34.79 28.42

Tare 28.90 22.69
Moisture 26.5 26.9

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

an

zý

NUMBER OF BLOWS
LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED - USS MATERIAL DESCRIPTION NM % LL PI

Boring 432 STP-094 118.5'-120' 11/14/2006 CH Fat Clay 24.7 70 47

(ss-27)

Client Bechtel Power Corporation 
0 Tested By:AC/TH Reviewed By:ST

ASTM D4318-05

Project Bechtel/STP/COL ,< MTJ

Project No. 5050-06-0496 I "_ _ MACTEC _-__-_ 
_ _

I4W 413101



LIQUID AND PLASTIC LIMIT TEST DATA 2/2312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 432

Depth: 118.5'-120'
Material Description: Fat Clay

Date: 11/14/2006
Testing Remarks: Tested By:AC/TH

ASTM D4318-05

Sample Number: STP-094 (SS-27)

USCS Class.: CH

Reviewed By:ST

XTR
11-ýu

Run No. [ 1 2 3 .4 5 6

Wet+Tare I. 37.23 37.96 .37.10
Dry+Tarel 33.13 33.97 33.38

Tare 27.15 28.38 28.28

# Blows[ 32 23 17

Moisture[ 68.6 71.4 72.9

7 3 O I [ I I I Liquid Lim it= 70

I Plastic Limit- 23

72-, I Plasticity Index= 47

7 5 Natural Moisture= 24.7
71. 1 1 1 2 I Liquidity Index= 0.0

711 --- ,-

.,470.5 -

701

69.5 -

69 - - I
68.5-

5 6 7 8 9 10 20 25 30 40
Blows

RunNo. 1 2 3 4 I
Wet+Tare 35.61 35.76 "
Dry+Tare 34.17 .. 34.34

Tare 27.99 28.16 I I
Moisture, 23.3 23.0

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

on

F V68.61

z
0

0

6:

38.2 •

67.8 - -

37.4- - - - - . - -

67 -- - ~ - -- - - - -!. ..i6.6

;5.8

5.4

651

I xW
0_z

Z

(L

6

6

5 . 6 7 8 9 10
NUMBER OF BLOWS

20 25 30 40 LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL P1

Boring 432 STP-259 128.5-130.0' 11/14/2006 CH Fat Clay 21.2 66 47

S(SS-28)

Client Bechtel Power Corporation 1 Tested By:ACffH Reviewed By:RF
ASTM D4318-05

Project Beclitel/STP/COL YM ACTEC I4

Project No. 5050-06-0496 1 ______

K•AW qI31o1



LIQUID AND PLASTIC LIMIT TEST DATA 2/23/2007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 432

Depth: 128.5'-130.0'

Material Description: Fat Clay

Date: 11/14/2006

Testing Remarks: Tested By:AC/TH

ASTM D4318-05

Sample Number: STP-259 (SS-28)

USCS Class.: CH
Reviewed By:RF

Run No. 1 2 3 4 5 6

Wet+Tare 35.35 35.72 36.49
Dry+Tare 32.21 32.77 33.07

Tare 27.41 28.33 28.11

# Blows 28 26 I 18
Moisture! 65.4 66.4 69.0

69 _1 1 Liquid Limit= 66

68.6 -- Plastic Limit- 19

68.2 1 •Plasticity Inde .x= 47
67.8 Natural Moisture= 21.2

67.4 - " 1 1 1 Liquidity Index= 0.0

67--

66.6 1 i

66.2

65.8 -

65.4 - -

65 -I
5 6 78 9 10 20 25 30 40

Blows

Run No. 1 2 3 4

Wet+Tare 36.80 36.34

Dry+Tare 35.39 35.05
Tare 28.07 28.25

Moisture 19.3 19.0

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

z
LU
I-
z
0

rL

0
z

07-

LIQUID LIMIT

SOURCE S AMPLE # DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION NM % LL P1

*B-902 UD-1 5' to 7T 2-19-07 CiH Fat Clay 213 65 4

Client Bechtel Power Corporation 
Tested by: JA RevieWed'by: M I

Project Bechtel/STP/COL M

Proect No. 5050-06-0496 Fiaure Charlotte, North'Carolina



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-902
Sample No.: UD-1
Elev. or Depth: 5' to 7' Sample Length(in./cm.):

Location: B-902
Description: Fat Clay
Date: 2-19-07 Natural Moisture: 21.3
USCS Class.: CH AASHTO Class.:

Testing Remarks: Tested by: JA Reviewed by: MH
ASTM D4318-05

Liquid Limit Data

Run-No. 1  1 L 2 3 4 5 6

Wet+Tare 28.92 30.55 35.20

Dry+Tare 22.38 22.75 25.29 1

Tare 11.63 11.00 10.94
# Blows' 35 25 18 _

Moisture 60.8 66.4 69.1

70Liquid L miLt= 65
_- Plastic Limit= 22

66 Plasticity Index= 43

66TiTViL_

64 - H-* '

62 7~
°° II

0 10 20 25 30 40

Blows

Plastic Limit Data

Run No. 1  1 2 3 4

Wet+Tare1  18.96 17.52 _

•ry+Tarel 17.57 16.29 __

TareI 11.33 7 10.74 1
Moisture J 22.3 22.2 _

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

58.~41'-'f[~Ii1fH I
57.6-

57.2 -- -

56.8

56.4-

56-

I-
zLLUWz
0

Lu

0
z

5)
F-

55.

55.

2 - - - -

8

411 J I _
54.

54.,
5 I 8 1 10

NUMBER OF BLOWS
20 25 30 40

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL P1

Boring 902 STP-179 11.5'-13.0' 12/12/2006 Cli Fat Clay 19.5 56 36

(SS-7)

Client Bechtel Power Corporation 
Tested By:AC/TfHIJW Reviewed By:RF
ASTM D4318-05

Project Bechtel/STP/COL. . ACTEC. IV

Project No. 5050-06-0496 _

Y-Aw ql3Jo7



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boring 902

Depth: 11.5'-13.0'

Material Description: Fat Clay

Date: 12/12/2006
Testing Remarks: Tested By:AC/TH/JW

ASTM D4318-05

Sample Number: STP-179 (SS-7)

USCS Class.: CH

Reviewed By:RF

Run No. 1 2 3 4 5 6
Wet+Tare 37.67 37.77 36.67
Dry+Tare 34.35 34.27 33.52

Tare 28.33 28.05 28.07
# Blows 27 23 19
Moisture 55.1 56.3 57.8

58.4 - - - . I I Liquid Limit= 56

58 - ______57. .- . . .. Plastic Limit 20
57.61 ; -[ Plasticity Index-- 36

57.2 I Natural Moisture= 19.5

.... . Liquidity Index= 0.0
_-•56.81 I -

56.4 - I I I I

56: . - , - , ,- -• 56 1 - I I

55.61 - - - - - -

55.2 K
54.81

54.41II I Z I I Iw

5 6 7 8 9 10 20 25 30 40
Blows

Run No. 1 2 3 4
Wet+Tare 38.02 37.30
Dry+Tare 36.37 35.77.

Tare 28.29 28.21
Moisture 20.4 20.2

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

I-z
wu
F-
a
0-

a:

0
z

r
C,)

U)

NUMBER OF BLOWS
LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL P,

S B-902 - UD-2 15' to 17' 3-16-07 CH Fat clay 24.3 59 39

C Tested by: JA Reviewed by: MH

Client Bechtel PowIer Corporation . MACTEC, INC. ASTM*D4318-05

Project Bechtel/ST.P/COL

Prooect No. 5050-06-049 6 - F ure Charlotte, North Carolina
Project o. 505006-0496 {IFigur

Kq W 1-1 (v/o7



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL
ject Number: 5050-06-0496

Sample Data

Source: B-902
Sample No.: UD-2
Elev. or Depth: 15' to 17' Sa

Location: B-902
Description: Fat clay
Date: 3-16-07 Natural Moisture: 24.3

USCS Class.: CH AA

Testing Remarks: Tested by: JA Reviewed I

ASTM D4318-05

mple Length (in./cm. ) :

SHTO Class.:
y:.MH

Liquid Limit Data

Run No. 1 2 3 4 [ 5 6

Wet+Tare 23.26 28.91 I I

Dry+Tarel 18.57 22.25 _ _

Tare 10.70 10.94 _ _ _ _ _

# Blowsl 25 25 _

Moisture! 59..6 58.9 -

59.71 Liquid Lim t= 59

Plastic Limit= 20

5-iPlasticity Index= 39
59. 53 -

59.35 i

59,17 1

58.99 • '''

58.815 10 20 25 30 40

Blows

Plastic Limit Data

Run No. 1 20 I 4

Wet+Tare 19.69 __20.27

Dry+Tare, 18.36 18.73

Tare 11.54 10.97 _

Moisture 1 9.5 I 19.8 _____

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

z
w
z
0
l-

0

z

i-
u)

13.

NUMBER OF BLOWS LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL 1F

Borng 902 STP-180 18.5-20.0' 12/12/2006 ML Silt with Sand 26.8 NV NP

Client Bechtel Power Corporation 0 Tested By:AC/TH Reviewed By:RF
ASTM D4318-05

Project Bechtel/STP/COL g,-%M ACTEC . /",/

Project No. 5050-06-0496 __

KAw 4131/o



LIQUID AND PLASTIC LIMIT TEST DATA 2123/2007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 902

Depth: 18.5'-20.0'
Material Description: Silt with Sand

Date: 12/12/2006

Testing Remarks: Tested By:AC/TH

ASTM D4318-05

Sample Number: STP-180 (SS-9)

USCS Class.: ML
Reviewed By:RF

Run No. 2 3 4 5 6
Wet+Tare

Dry+Tare
Tare

# Blows _

Moisture _

40 - 1 - Liquid Limit= NV

36 L I Plastic Limit N-P

32 i i - -Plasticity Index= NP

2t Natural Moisture= 26.8

o 24 - -

.V 20--

•.16

12 - -
8

4

-~~ t,1 j101
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tare

Dry+Tare 
_

Tare 
_

Moisture 
_

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

60

Dashed line indicates the approximate
upper limit boundary for natural soils

50 
7/

/.

/

_/ _

40- 
_

/ /
5 /

z_ /
30 ~

LIQUID LIMIT

SOURCE SAMPLE# DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL I

*B-902 UD-J 23' to 25' 2-13-07 SM Silty sanid 24.8 NV N

Cliet Behte Powr Crportio 
Tested by: JA Reviewed by: SS

Client Bechtel Power Corporation MACTEC, INC. AsTM D4318-05

Project Bechtel/STP/COL

Project No. 5050-06-0496 Figure Charlotte, North Carolina -

VA W '11310 -



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL
. -ject Number: 5050-06-0496

Sample Data

Source: B-902
Sample No.: UD-3

Elev. or Depth: 23'. to.25' Sample Length(in./cm.):

Location: B-902
Description: Silty sand

Date: 2-13-07 Natural Moisture: 24.8

USCS Class.: SM AASHTO Class.:

Testing Remarks: Tested by: JTA Reviewed by: SS
ASTM D4318-05

Liquid Limit= NV
Plastic Limit= NP

Plasticity Index= NP

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

69.2 t
68.8 ---

68.4-

68------

-76.- - -+- - 1 -4I-
:71

0
o67.2

* W

--------- 4 ------- ------- L ---- J- L- az

a.--

66.4 - - - - - -- - -- -

66 -- --

65.2

P __-.-.

I
Z17m ZEI-IiJI i i FTli

5 6 3 9 10
NUMBER OF BLOWS

20 25 30 40 0 10 20. 30 40 50 60
LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USS MATERIAL DESCRIPTION

* Boring 902 STP-184 48.5'-50.0' 12/12/2006 CH FtCa 14-7 4

(SS-14)

o0 Tested By:ACfI'H Reviewed By:MH

ASTM D4318-05

Project Bechtel/STP/COL ('{M ACTEC
Project No. 5050-06-0496 7•"b

r-Jaw 4131D7



LIQUID AND PLASTIC LIMIT TEST DATA 2/23/2007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL
Project Number: 5050-06-0496

Location: Boring 902

Depth: 48.5'-50.0'
Material Description: Fat Clay
Date: 12/12/2006
Testing Remarks: Tested By:AC/TH

ASTM D4318-05

Sample Number: STP-184 (SS-14)

USCS Class.: CH
Reviewed By:MH

-o

Run No. 11 2 3 5 6
Wet+Tare 38.13 37.13 37.26

Dry+Tare 34.23 33.51 33.51

Tare 28.33 28.07 28.01

# Blows 28 26 23

Moisture 66.1 66.5 68.2

69.2 1 1 _ _ Liquid Limit= 67

6.!I ',Plastic Limit= 18

68.4 --- I Plasticity Index= 49
68 - Natural Moisture= 31.4

.1 'Liquidity Index= 0.3
67.6 -7 - - I I ! l

II
.67.2 - - -- - - - -

66.8 - 'I

66.4

66- -
65.6 i IL

65.2 - i
567 8 9 10 20 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tare 36.79 37.17
Dry+Tare 35.48 35.61

Tare 28.18 27.07
Moisture 17.9 18.3

A,

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

1--z
1--z
0
0

I-

36 - -- -- -- -,-..- --

32

28-

24--

16 - --- - - - - - - - - - -

12

57 8 9 10 20 25i 30 40

x
a
z

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL P,

Boring 902 STP-185 58.5'-60.0- 12/12/2006 ML Silt with Sand 24.9 NV NP

(SS-16)

Client Bechtel Power Corporation 
9 Tested By:AC-[1II Reviewed By:RF

ASTM D4318-05

Project Beclitel/STP/COL oMAC ECN 6 _/-_-o7
Project No. 5050-06-0496

IC.A W l11o')



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boring 902

Depth: 58.5'-60.0'

Material Description: Silt with Sand
Date: 12/12/2006
Testing Remarks: Tested By:AC/TH

ASTM D4318-05

Sample Num6er: STP-185 (SS-16) -

USCS Class.: ML
Reviewed By:RF

Run No. 1 2 3 4 5 6
Wet+Tare

Dry+Tare

Tare

# Blows

Moisture _

364 I Liquid Limit- NV

Plastic Limit= NP
321 • Plasticity Index- NP

28 - Natural Moisture= 24.9

zit
24- I

.• 201

161- - - I
12I I t

5 6 7 89 10 2025 30 40
Blows

RunNo. 1 2 3 4
Wet+Tare _______ _______ _______ _______ _______________

Dry4-Tare] _______ _______ ______________

Moisture ________ ________ ________ ________ ________________

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

60

50

40

l-z
w

0
C-)
0::

w
0z

C-)
F:

301

/

uipper limit boundary for natural soils •-

/ /

__ /

/'/
• /

/
/

-- /

•//,/•/•L•/i [ oOL/

! ',1 ""T/
20-

10

n

0 10 20 30 40 50 60
LIQUID LIMIT

70 80 90 100 110

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED usCs MATERIAL DESCRIPTION NM% LL PI

Boring 902 STP-186 6835'-70' 12/13/2006 CH Fat Clay 25.7 73 48

• SS-18). -

Client Bechtel Power Corporation 
0 Tested By:AC Reviewed By:RF

ASTM D4318-05
Project Bechtel/STP/COL $M ACTEC

Project No. 5050-06-0496
.A W q1310-7



LIQUID AND PLASTIC LIMIT TEST DATA 2123/2007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 902

Depth: 68.5'-70'
Material Description: Fat Clay

Date: 12/13/2006

Testing Remarks: Tested By:AC

ASTM D4318-05

Sample Number: STP-186 (SS-18)

USCS Class.: CH
Reviewed By:RF

I
Run No. 1 2 3 4 6

Wet+Tare 38.43 35.89 36.09

Dry+Tare 34.33 32.57 32.62

Tare 28.27 28.03 28

# Blows 34 24 22

Moisture 67.7 73.1 75.1

771
7 - I Liquid Limit=- 73

7 - Plastic Limit= 25

75 - -- Plasticity Index= 48, !-

74- ,Natural Moisture= 25.7

7 31 z -. Liquidity Index= 0.0

S72--[

70

681

67 . -

5 6 7 8 9 10 20 25 30 40
Blows

Run No. 1 2 3 4
Wet+Tare 35.54 37.96

Dry+Tarel 34.22 35.85
Tare 28.89 27.40

Moisture 24.8 25.0

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

62

62

62

61

Z61
I-.
z
061,

~61.

.5

.3-

.1 • - - - - -

-.5
3 -. .

w

z

C/)

61.

-*1 -1--I--A--f + I

60.9 _ K ' '__ -- r
605___ ____

78 10
NUMBER OF BLOWS

20 25- 30 40
LIQUID LIMIT

S°OURCE SAMPLE # DEPTI/ELEV. DATE SAMPLED - USCS MATERIAL DESCRIPTION NM % LL PI

0 Boring902 STP-187 78.5'-80.0' 12/13/2006 cHl Fat Clay 23.2 61 42

(SS-20) ,.__

Co0 Tested By:MH/TH Reviewed By:RF
Client Bechtel Power Corporation ASTM D4318-05

Project Bechtel/STP/COL ;,.AM ACTEC /W -

Project No. 5050-06-0496 1

,AW q131o07



LIQUID AND PLASTIC LIMIT TEST DATA 212 312007

Client: Bechtel Power Corporation

Project: BechtelISTP/COL

Project Number: 5050-06-0496

Location: Boring 902
Depth: 78.5'-80.0'

Material Description: Fat Clay

Date: 12/13/2006
Testing Remarks: Tested By:MH/TH

ASTM D4318-05

Sample Number: STP-187 (SS-20)

USCS Class.: CH
Reviewed By:RF

Run No. 1 2 3 4 5 6
Wet+Tare 37.12 41.09 38.41
Dry+Tare 33.35 36.25 34.62

Tare 27.29 28.32 28.38
# Blows 19 29 33

Moisture 62.2 61.0 60.7

62.5 36"Z =1'= 1 1 Liquid Limit- 61

623 . -. - IPlastic Limit 19

62.11 .-. Plasticity Index= '42
61.9Natural Moisture= 23.2

61.7 - - -Liquidity Index= "0.1

61.7 - - ---
61.5

61.31l
61.1 - - -

61.1 1 - I-. I -

60.91 -

60.7 -

60 .51z z
5 6 7 8 9 10 20 25 30 40

Blows

Run No.1 1 2 I 3 4
Wet+Tare 39.94 37.94
Dry+Tare 38.08 36.31

Tare 28.29 27.61
Moisture 19.0 18.7

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

I-
zw
z
0
a
wr
Hu

68.4

68 -- _......

67.6 -..

67.2

66.8 - - ii _

66.4

66 -

65.2 - - -' -

•A P *- - -__

Z

I-

z

U.

______ i {-F-+---I--I-I I I--+-

64.4
5 6 9 10 20 25 30 40

NUMBER OF BLOWS LIQUID LIMIT

SOURCE SAMPLE f DEPTH/ELEV. DATE SAMPLED UscS MATERIAL DESCRIPTION NM % LL PI
S Boring 902 STP-188 88.5'-90.0' 12/13/2006 Cii Fat Clay 23.8 66 44

_ _ _(SS-22)

Client Bechtel Power Corporation 0 Tested By:AC Reviewed By:RF

Project Bechtel/STP/COL M. ASTM-D43,18-05

Project No. 5050-06-0496 ___________________________________________

YAW q 13t0f)



LIQUID AND PLASTIC LIMIT TEST DATA 2/2312007

Client: Bechtel Power Corporation

Project: Bechteb/STP/COL

Project Number: 5050-06-0496

Location: Boring 902

Depth: 88.5'-90.0'
Material Description: Fat Clay

Date: 12/13/2006
Testing Remarks: Tested By:AC

ASTM D4318-05
2m', lll -21 -

Sample Number: STP-188 (SS-22)

USCS Class.: CH
Reviewed By:RF

Run No. 1 2 3 4 5 6
Wet+Tare 33.15 36.59 36.70
Dry+Tare 30.10 33.21 33.34

Tare '25.40 28.15 28.37
#Blows 29 24 21

Moisture 64.9 66.8 1 67.6 __

68.4 Liquid Limit= 66
686

6 -- 11 iI Plastic Limit= 22

67.6-- Plasticity Index= 44
67.21--- I Natural Moisture= 23.8

67- Liquidity Index= 0.0

66.8 -'-"

66.41-- -

6 6 - -4 L-
65.6

65.2 ---.64.8--

64.4 1-1 - T -I
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tare 37.68 35.43
Dry+Tare 35.99 34.13

Tare 28.28 28.33
Moisture .21.9 22.4

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

I-z
WI-z
0

I-

z

0-

NUMBER OF BLOWS LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL _P

Boring 902 STP-189 98.5'-100' 12/13/2006 CH / Fat Clay 28.0 71 _5

(SS-24)

Client Bechtel Power Corporation 
[- Tested By:ACITH Reviewed By:RF

S MA TEASTM D4318-05

Project Bechtel/STP/COL M

Project No. 5050-06-0496 1 •
IAW ql(o-)



LIQUID AND PLASTIC LIMIT TEST DATA 2/2312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 902

Depth: 98.5'-100'
Material Description: Fat Clay

Date: 12/13/2006 USCS Class.: CH

Testing Remarks: Tested By:AC/TH Reviewed By:RF

ASTM D4318-05

.7_

Sample Number: STP-189 (SS-24)

gt*

Run No. i 2 3 4. 5 6

Wet+Tare 37.23 35.95 36.98 _

Dry+Tare 33.52 32.27 33.29 _

Tare 28.07 27.05 28.27

# Blows 34 27 21

Moisture 68.1 70.5 73.5

76 1. i fri___ r i
76 i 1 Liquid Limit- 71

751 _

7.- Plastic Limit= 20

74 t t- 1. i Plasticity Index= 51
73 1 Natural Moisture= 28.0

72 Liquidity Index= 0.2

72 --- - -I-i -i I -
71 - - - --

- - -- -1--l- ii ,
701

691- - 7 I I I I-.

681 - !•.

67 z I 1-

66
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 32 4

Wet+Tare 35.18 34.05 I
Dry+Tare 34.01 33.07

Tare 28.27 28.18

Moisture 20.4 20.0

k

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

Dashed line indicates the approximate /

____ --. - - -- upper limit boundary for natural soils
//

/ S

40-1

u7-.--

68.2---30I

)/wI- /)

66.4 --

20

20-/

6285 10 20 25 30 40. 10 30 50 70 90 110

NUMBER OF BLOWS LIQUID LIMIT

10 ____s_

B-904 UD-1 5' to 7' 2-19-07 CH •Fat Clay .2.2.3 68 46

Client Bechtel Power Corporation MA T C IC Tested by: JA Reviewed by: MH

MA T C N .ASTM D4318-05 €4AW -Ll'

Project Bechtel/STP/COL
Charlotte, North Carolina

Pro-ect No. 5050-06-0496 Figure I

Ir-4 w 41~3107



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-904
Sample No.: UD-1
Elev. or Depth: 5' to 7' Sample Length(in./cm.):

Location: B-904
Description: Fat Clay
Date: 2-19-07 Natural Moisture: 22.3
USCS Class.: CH AASHTO Class.:

Testing Remarks: Tested by: JA Reviewed by: MH
ASTM D4318-05

Liquid Limit Data

Run No. 1 m 2 3 1 4 1 5 6

Wet+Tarel 28.66 32.83 31.35 F
Dry+Tarel 22.02 23.96 22.87 71

Tarel 11.60 10.93 10.91 _ __ __

# Blowsl 35 26_I 19 9___

Moisturel 63.7 i 68.1 1 70.9 1__

71.8
.. Hid ILiquid Limit= 68

-
Plastic Limit= 22

70.0- -
H Plasticity Index= 46

68.2 1

66.4

•~1. I I!IV

64.6 - I I I

62.5 1 20 25 30 40

Blows

Plastic Limit Data

Run No.i 1 2 3 4

Wet+Tarel 17.86 1 20.82 _ _ _ _

•ry+Tarel 16.59 19.02 -L 1 _

Tare! 10.84 1 10.88 1 I _

Moisturel 22.1 1 22.1 _ __ _

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

I-zw
z
0
C)

I--

z

r

C)

LIQUID LIMIT

SOURcE SAMPLE6# DEPTH/ELEV DATE SAMPLED USGS MATERIAL DESCRIPTION NM % LL __

- B-904 UD-2 18' to 20' 2-19-07 CH Fat Clay 6_3

Client Bechtel Power Corporation 
] Tested by: JA Reviewed by: MH

ClintBehtl owe Crpraio "MACTEC, INC. ASTM D4318-05 V-w q)•,~

Project Bechtel/STP/COL

Project No. 5050-06-0496 Figure Charlotte, North Carolina
VJ• qlM01



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-904
Sample No.: UD-2
Elev. or Depth: 18' to 20' Sample Length(in./cm.):

Location: B-904
Description: Fat Clay
Date: 2-19-07 Natural Moisture: 21.1

USCS Class.: CH AASHTO Class.:

Testing Remarks: Tested by: JA Reviewed by: MH
ASTM D4318-05

Liquid Limit Data

Run No.! 1 2 3 1 4 5 6

Wet+TareJ 27.25 32.61 31.82 _

•Dry+Tare, 21.17 24.17 23'. 63 -

Tare 11.03 10.64 11.02 1
# Blows 33 27 20 _

Moisture 60.0 1 62.4 64.9 1 1 _

5 Liquid Limit= 63
____ - - IPlastic Limit= 22

64. _Plasticity Index= 41

63.0 -

I I

5 10 20 25 30 40

Blows

Plastic Limit Data

Run No. I 1 ! 2 1 3 4 1
Wet+Tare 2. 20.20

_ry+Tare _ 19.28 18.63-
Tare 0 25 3 40

MoistureP 21.9 1 21.7

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

xuLJ

z

U-)
iz
1(..

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL 10_.P

*B-904 UD-3 28' to 30' 2-25-07 ML Sandy silt 25.2 NV NP__

CletBechtel Power Corporation MACTEC, INC. ASTM D4318-05 •tt/'

Client Behe oe oprto 
Tested by: JA Reviewed by: MI- I3o

Project Bechtel/STP/COL

Project No. 5050-06-0496 Figure Charlotte, North Carolina
KAW NI31o7



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-904
Sample No.: UD-3
Elev. or Depth: 28' to 30' Sample Length(in./cm.):

Location: B-904
Description: Sandy silt
Date: 2-25-07 Natural Moisture: 25.2

USCS Class.: ML AASHTO Class.:

Testing Remarks: Tested by: JA Reviewed by: MH
ASTM D4318-05

Liquid Limit= NV
Plastic Limit= NP

Plasticity Index= NP

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

I-
z
F-z
0

I-

0z

0
F:
(I)

0~

LIQUID LIMIT

SOURCE SAMPLE# DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL P,

*B-904 UD-4 53' to 55-' 3-22-07 SC Clayey sand 32.5 64 40

Client B~echtel Power Corporation 
-0 Tested by: JA Reviewed by: MH

Project Bechtel/STP/COL 
MACTEC, INC. AsTmD4318-05

Proiect No. 5050-06-0496 -T Fl -ure Charlotte, North Carolina
le.Aw 41310'7



LIQUID AND PLASTIC LIMIT TEST DATA

2lient: Bechtel Power Corporation

Project: Bechtel/STP/COL
F. ject Number: 5050-06-0496

Sample Data

Source: B-904
Sample No.: UD-4
Elev. or Depth: 53' to 55' Sam

Location: B-904
Description: Clayey sand

Date: 3-22-07 Natural Moisture: 32.5

USCS Class.: SC AA.

Testing Remarks: Tested by: JA Reviewed b

ASTM D4318-05

aple Length (in./cm. ) :

;HTO Class.:
y: MH

Liquid Limit Data

Run No.f 1 1 2 1 3 4_ _ 5 1 6

Wet+Tare 22.51 22.73 _ 
_

Dry+Tare 17.90 1 18.14 
1

Tarel 10.68 1 10.99 __ 
_

# Blows[ 25 J 25 1 1
Moisturel 63.9 1 64.2- I I

64.26- ILiquaid 
Limit= 64

ii z Plastic Limit= 24

64.18 
Plasticity Index= 40

640 .64.1

64.02 
- p

63.94 -
,V

__ ___I It

5 10 20 25 30 40

Blows

Plastic Limit Data

Run No.1 1 I 2 I 3 1 4 2

Wet+Tarel 19.31 18.78 _

Dry+Tare 17.68 1 17.25 ___

Tare 10.86 10.89 1 _ _ _
Moisturei 23.9 7 24.1

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

5

4

l-zw
F-z
0C)

IJJ

x

z

ED
3

2

1

U 0 0

Dashed line indicates the approximate
upper limit boundary for natural soils 7A_/

0 /
/ ./

.C / •f L 1oO

II I .0 1-/

/
/

// /

_0 ' / __ _ /

0-

'//I."L•// ML or OL MH orOH

0 / ! .. .. .. . .. .. . 11.... .
n

0 10 20 30 40 5U uu
LIQUID LIMIT

70 oU VV IVUU

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL Pi

S BoringC904 STP-191 63.5'-65.0 12/17/2006 CH Fat Clay 23.1 64 4

Boig94 STP-1915) 6-.'4

Client Bechtel Power Corporation 
0 Tested By:AC Reviewed By:MH

Pect Bechtel/STP/COL 
MASTM D4318-05

PtMACTEC t/ 36 0

Project No. 5050-06-0496 ___________________ ________________________

KrwA q131o-)



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 904

Depth: 63.5'-65.0'
Material Description: Fat Clay

Date: 12/17/2006
Testing Remarks: Tested By:AC

ASTM D4318-05

Sample Number: STP-191 (SS-15)

USCS Class.: CH
Reviewed By:MH

Run No. 1 2 3 4 5 6
Wet+Tare 36.39 38.15 38
Dry+Tare 33.14 34.23 34.15

Tare 28.04 28.16 28.25
# Blows 30 22 19

Moisture 63.7 64.6 65.3

S65.5 .'= -[ ILiquid Limit- 64

65.3 - 3 -- I Plastic Limit= 21

65.1 - - Plasticity Index= 43

64. - - - Natural Moisture= 23.1
, 

Liquidity Index= 0.0
64.7 - I

.t 64.5

TI64.3S - - -

64.1 ! -.

63.9 ! f -

63.71

63.5 -
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tare 35.52 35.39

Dry+Tare 34.22 34.11 I
Tare 28.09 28.06 _Moisture 21.2 21.2 _

k
MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

66.6 - -- 6 _

66.2 " - - -Dashed line indicates the approximate

66.2 -. upper limit boundary for natural soils 7

65.8 
.50/ -

65.4 - 40-" , // "

____ 40-1

z 65 '- \, /W
W 0/
z
b64.6 - -.- -.- - - 30 -/

64.2 ( 20/

63.8 •/ ¢

63.4, -1...
,/j /

62.60

L0 20 25 30 40 0 10 20 30 40 50 60 70 80 90 100 110
5 0NUMBER OF BLOWS LIQUID LIMITSORC SAPL #DPT/LEVV DATE SMPLED U CSluc

Boring 904 SýTP-192 S35-75.0' 12/17/2006 CH Fat Clay 22. 65 4

(SS- 17J

SeTested By:AC Reviewed JBy:RF

Client Bechtel Power Corporation, ASTM D4318-05
Project Bechitel/STP/OL. M C E "63.4/-3 -7

Projfect No. 5050-06-0496

Y-A W 4131o -7



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boriig 904

Depth: 73.5'-75.0'
Material Description: Fat Clay

Date: 12/17/2006

Testing Remarks: Tested By:AC
ASTM D4318-05

Sample Number: STP-192 (SS-17)

USCS Class.: CH
Reviewed By:RF

Run No.I 1 2 3 4 5 6
Wet+Tare 33.76 33.76 36.90 37.07
Dry+Tare .30.11 30.11 33.52 33.51

Tare 24.36 24.36 28.32 28.07
# Blows 33 33 24 22

Moisture 63.5 63.5 65.0 65.4

66.6

66.2 
Liquid Limit=- 65

66.2 Plastic Limit= 23

65.8 Plasticity Index= 42

65.4 - Natural Moisture= 22.4

-z-Liquidity Index= 0.0S65k -- I

64''6 '

64.2 -

63.8 - -

63.4 - -- --

63
62.6

5 6 7 8 9 10 20 25 30 40
Blows

Run No. 1 2 3 4
Wet+Tare 33.45 35.74
Dry+Tare 32.25 34.17

Tare 27.05 27.30
Moisture 23.1 22.9

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

I-z
uLJ
z
0
0-

z

U)

LIQUID LIMIT

SOURCE SAMPLE# DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL P1

0B-904 -UD-5 831 o 85' 2,19-07 -CfH Fat Clay 24.0 62 41

C e w o Tested by: JA Reviewed by: MH

oClient Bechtel Power Corporation MACTEC, INC. ASTMD4318-05 VAW 413107

Project Bechtel/STP/COL
I~r ec No 550-6-096 I Fgur ICharlotte, North- Carolina

Proiect~~~~o. 500-6046 -1Fgu

"•-W qlilo }



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL
7 ject Number: 5050-06-0496

Sample Data

Source: B-904
Sample No.: UD-5
Elev. or Depth: 83' to 85' Sample Length(in./cm.):

Location: B-904
Description: Fat Clay
Date: 2-19-07 Natural Moisture: 24.0

USCS Class.: CH AASHTO Class.:

Testing Remarks: Tested by: JA Reviewed by: MH
ASTM D4318-05

Liquid Limit Data

Run No. 1 1 2 1 3 4 1 5 6

Wet+Tarel 26.79 28.97 30.74 1
Dry+Tare 20.80 22.30 23.07 _

Tare 10.84 11.45 10.98 _

# Blows 30 1 25 20 1 _

Moisturel 60.1 1 61..5 1 63.4 1 _

64.5 11Liquid Limit= 62

Plastic Limit= 21

63.5 
Plasticity Index= 41

62.5 - ----

61.5

60.5 - . . " I

6 - .5ii6l
595 -10 20 2 ,5 30 40

Blows

Plastic Limit Data

Run No.I 1 1 2 3 4

Wet+Tarel 18.13 19.05 ___

T)ry+Tarel 16.84 17.71 _

Tarel 10.79 11.18 __ _

Moistureý 21.3 20.5 _ __ __

MACTEC, INC.



LIQUID'AND PLASTIC LIMITS TEST REPORT

WI--z

z
0
0

Of
H

z

i0-
C,)
-. 1
a.

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL P1

0 Boring 904 STP-193 93.5'-95.0' 12/17/2006 CH Fat Clay25 6 4

(SS-20)

Client Bechtel Power Corporation 
S Tested By:AC Reviewed By:RF

~ASTM D43 18-05

Project Bechtel/STP/COL 
M AE. D4318-05

Project No. 5050-06-0496 I " M ACTEC
mvV *tIUdO7



LIQUID AND PLASTIC LIMIT TEST DATA 2/2312007

Client: Bechtel Power Corporation

Project: BechtelJSTP/COL
Project Number: 5050-06-0496

Location: Boring 904

Depth: 93.5'-95.0'
Material Description: Fat Clay

Date: 12/17/2006

Testing Remarks: Tested By:AC

ASTM D4318-05

Sample Number: STP-193 (SS-20)

USCS Class.: CH
Reviewed By:RF

Run No. 1 2 3 4 5 6
Wet+Tarei 33.83 36.40 35.77

Dry+Tare 30.74 33.28 32.79

Tare 25.56 28.39 28.17

# Blows 34 26 23

Moisture 59.7 63.8 64.5

67 1

66 Liquid Limit= 64
66 . ILPlastic Limit- 21

65 Plasticitylndex= 43
__ Natural Moisture= 25.0

6 2 - - -
Liquidity Index= 0.1

61 I

60-H

59 I f
58Z--
57,

5 6 7 8 9 10 20 25 30 40
Blows

Run No. 1 2 3 4
Wet+Tare 34.76 36.12
Dry+Tare 33.61 34.79

Tare 28.08 28.22
Moisture 20.8 20.2

#0
MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

60

50

40

z

r
'I,

F-

30

Dashed line indicates the approximate///

__upper limit boundary, for. natural. soils• / / •//
_.. rn• _ -/

- *, / 4,W

/1=1 /
20

10-

.0 I
0 10 20 30 40 50 60

LIQUID LIMIT
70 80 90 100 110

SOURCE SAMPLE # JDEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION "NM % LL Pi

Boring 908 STP-194 3.0'-4.5' 12/15/2006 CH Fat Clay 27.0 53 32

Client Bechtel Power CorporationMS Tested ByAC Reviewed By:MH/8RF.

Project Bechtel/STP/COL J , M CT"

Project No. 5050-06-0496 _ I(AW q1qlo-1



LIQUID AND PLASTIC LIMIT TEST DATA 44142007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 908

Depth: 3.0'4.5'
Material Description: Fat Clay

Date: 12/15/2006
Testing Remarks: Tested By:AC

ASTM D4318-05

Sample Number: STP-194 (SS-3)

USCS Class.: CH

Reviewed By:MH/RF

Run No. 1 2 3 4 6

Wet+Tare 39.05 37.54 37.36

Dry+Tare 35.35 34.28 34.09

Tare 28.26 28.25 28.17

# Blows 34 21 15

Moisture 52.2 54.1 55.2

55.6 -

Liquid Limit- 53
55.2- Plastic Limit- 21

54.I 8 Plasticity Index= 32

54.4t - I Natural Moisture= 27.0

41ILiquidity Index= 0.2

-• - [ I - -

.53.6 - - -----1---

53.2- N I I

52.8 - -

52.4

52 -
51.61

5 6 7 8 9 10 20 25 30 40
•Blows

Run No. 1 2 3 4
Wet+Tare 36.40 34.57

Dry+Tare 34.81 -33.28

Tare 27.13 27.10

Moisture 20.7 20.9

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

-79 60---/-6

Dashed line indicates the approximate

78 -.....
upper limit boundary for natural soils

50

77- -__ _ - - -

76 -

___ ____ ___- .40 __/

400//

I- 0)z 75

00

72

71 -0 - .

ME ~rOE MHorOH

69 
0~

5 7 8 9 10 20 25 30 40 0 10 20 30 40 50 60 70 80 90 100 110

NUMBER OF BLOWS 
LIQUID LIMIT

SOURCE SAMPLE# DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION NM% LL PI

Boring 908 STP-195 12.0'-13.5' 12/15/2006 CH Fat Clay 24.8 72 47

(SS-9)

Client Bechtel Power Corporation.T 
Tested By:AC D Reviewed By:RF

AST'M D4318-05'
Project Bechtel/STP/COL..-/MACTEC

Project No. 5050-06-0496 _,,
IOw qL(3o7



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 908

Depth: 12.0'-13.5'

Material Description: Fat Clay

Date: 12/15/2006

Testing Remarks: Tested By:AC
ASTM D4318-05

Sample Number: STP-195 (SS-9)

USCS Class.: CH

Reviewed By:RF

RV 1.

Run No. 1 2 3 4 5 6

Wet+Tare 37.65 35.75 32.88

Dry+Tare 33.72 32.56 29.17

Tare 28.15 28.24 24.36

# Blows 31 20 15

Moisture 70.6 73.8 77.1

79 1 - Liquid Limit= 72

7I IPlastic Limit=- 25

7 3 tPlasticity Index= 47

77 - - - . I LiudiyIne= .
76- Natural Moisture= 24.8

Liquidity index= 0.0
75 - 72

74

73

72 , I

Blows

RunNo. 2

Wet+Tare 33.83 37.45
Dry+Tarel 32.18 3 535.7

Tare 25.55 28.24
Moisture 24.9 25.6

¾111IIt

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

84.2 - -6000

Dashed line indicates the approximate

83.8 upper limit boundary for natural soils

50 __ _

___ ___ 40- _

O82.6 
30 -- /

LU / /
00 ' _

o 81.8 4-r°

81.4~~~1 -* --

80.6 "7L M~orOL MH rO

567 8 9 10 20 25 30 40 0 10 20 30 . 40 50 60 70 80 90 100 110

NUMBER OF BLOWS LIQUID LIMIT

SOURCE. SAMPLE # DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION ___NM%J LL PI

Boring 908 STP-201 53.5-55.0' 12/15/2006 - CH Fat Clay 30.6 83 59

(SS-18)

ient Bechtel Power Cororation 
Tested By:AC Reviewed By:RF
ASTM D4318-05

Project Bechtel/STP/COL 'MACTEC

Project No. 5050-06-0496 _ _ _ _ _ _ _ ___ _ _

I.Aw q 131o07



LIQUID AND PLASTIC LIMIT TEST DATA 2/2312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 908

Depth: 53.5'-55.0'

Material Description: Fat Clay

Date: 12/15/2006

Testing Remarks: Tested By:AC
ASTM D4318-05

7W W .."~

Sample Number: STP-201 (SS-18)

USCS Class.: CH

Reviewed By:RF

Run No. 1 2 . 3 4 6
Wet+Tare 37.03 36.31 36.95

Dry+Tare 33.10 32.61 33.01

Tare 28.23 28.10 28.31

# Blows 34 27 22

Moisture 80.7 82.0 83.8 -1

84.2 Liquid Limit=- 83
83.8 - Plastic Limit=- 24

83.4- Plasticity Index= 59
- -- Natural Moisture= 30.6

2- Liquidity Index= 0.1
82.6 -

82.2 - ----

81.84 I I

81.4- I I . _

81 - -I

80.6--

80.2 .
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tare 33.27 33.54
Dry+Tare 32.10 32.53

Tare 27.17 28.24

Moisture 23.7 23.5

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

z

NUMBER OF BLOWS LIQUID LIMIT

SOURCE SAMPLE # DEPTHIELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION __NM% LL_•_

Boring 908 STP-202 68.5'-70.0' 12/15/2006 C11 Fat Clay 2. 7 4

(ss-21) _

Client Bechtel Power Corporation 
0 Tested By:AC Reviewed By:RF

ASTM D4318-05
Prject Bechtel/STP/COL .- M ACTEC .T 3 5

Project No. 5050-06-0496_

r•w q(310o)

j



LIQUID AND PLASTIC LIMIT TEST DATA 2/23/2007

Client: Bechtel Power Corporation
Project: BechteIISTP/COL

Project Number: 5050-06-0496

Location: Boring 908

Depth: 68.5'-70.0'

Material Description: Fat Clay

Date: 12/15/2006
Testing Remarks: Tested By:AC

ASTM D4318-05

Sample Number: STP-202 (SS-21)

USCS Class.: CH
Reviewed By:RF

Run No. 1 2 3 4 5 6
Wet+Tare 35.71 34.88 35.43

Dry+Tare 32.58 32.05 32.37

Tare 28.10 28.10 28.18

# Blows 31 23 21

Moisture 69.9 71.6 73.0

73.4 1 Liquid Limit= 71
73 Plastic Limit= 31

72.6 . j ! Plasticity Index= 40

72.2 1Natural Moisture= 26.1

Liquidity Index= -0.1
71.81

V 71.4r r I
71-

70.6:

70.2 ' '

69.8 - - -

.69.4 . - -
5 6 78 9 10 20 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tare 33.22 35.54
Dry+Tare 31.83 33.75

Tare 27.20 28.20
Moisture 30.0 32.3

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

x
0
z

0-

NUMBER OF BLOWS
LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION NM% LL i

Boring 908 STP-203 78.5'-80.0' 12/15/2006 CH" Fat Clay 21.8 59 42

(SS-23)

Client Bechtel Power Corporation 
0 Tested By:AC/TH Reviewed By:MH

ASTM D4318-05

Project Bechtel/STP/COL 5MACTEC

Project No. 5050-06-0496 _ _ti___ _ __ _ _

INW 41310o7



LIQUID AND PLASTIC LIMIT TEST DATA 2/2312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 908

Depth: 78.5'-80.0'

Material Description: Fat Clay

Date: 12/15/2006
Testing Remarks: Tested By:AC/TH

ASTM D4318-05

Sample Number: STP-203 (SS-23)

USCS Class.: CH

Reviewed By:MI

w "EVOF
-M, W"'s"0'", ýW,

Run No. 1 2 3 4 5 6

Wet+Tare 35.71 35.57 37.39

Dry+Tare 32.59 32.50 33.84

Tare I 27.17 27.24 28.02

# BlowsI 31 26 16

Moisture I 57.6 58.4 61.0

61.28 - Liquid Limit 59

\\- IPlastic Limit= 17

60.4 - Plasticity Index= 42
I6 Natural Moisture= 21.8

601 I Liquidity Index= 0.1
59.61 -\

. 59.2 - - - -

58.8 -

58.4- - - -

58 - - I -
57.6 - ! -

57.21 t7 I 2
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 T 2 3 4
Wet+Tare 34.87 37.56 I
Dry+Tare 33.75 36.19 _

Tare 27.30 28.33 _

Moisture 17.4 1 17.4

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

/60
Dashed line indicates the approximate
upper limit boundary for natural soils

/
/

/

50 -- ----- 4 . _Zý .
/

/
/ //

40

/
z

F-
5
rt

//
/

301- -I-' I 4(~~~4- 4 4

20 -- ------- l -~- -I 4 4 4

V'.1cJ.

10

0

LI I •J -I- 4 ~ + 4- I

~.~LMLorOL I or OH

0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTo/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL PI

- Boring 908 . STP-244 r 83.5,-85.0' 12/15/2006 CL-ML Silty Clay -20.5 27 6

(SS-24) _____ __ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

0 TestedB:CT/W Rvee yR

Client Bechtel Power Corporation 
sted By:AC/TIJW Reviewed By:RF

______________________________________ ASTM D43 18-05

Project Bechtel/STP/COL JM ACTEC

Project No. 5050-06-0496 [

Y-A W 4 1310 o



LIQUID AND PLASTIC LIMIT TEST DATA 2123/2007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 908

Depth: 83.5'-85.0' .

Material Description: Silty Clay

Date: 12/15/2006 USCS Class.: CL-ML

Testing Remarks: Tested By:AC/TH/JW Reviewed By:RF

ASTM D4318-05

Sample Number: STP-204 (SS-24)

Run No. 1 2 3 4 5 6
Wet+Tare 40.52 40.67 38.65

Dry+Tare 37.90 37.77 36.32

Tare 28.20 27.29 28.07

# Blows 26 22 16

Moisture 27.0 27.7 28.2

28.8 1
28.6 •Liquid Limit= 27

28.6 Plastic Limit= 21
28.4 Plasticity Index= 6

28.2 -_-- Natural Moisture= 20.5
Liquidity Index= -0.1

0 27.6 I

{ I27.4- ----- ----

27.2-ZZIV 1t~
272 i1

26.8 -

5 6. 7 8 9 10 20 25 30 40
Blows

Run No.I 1 2 3 4
Wet+Tare 40.07 35.63

Dry+Tare 38.01 34.35
Tarel 28.37 28.04

Moisture7 21.4 20.3

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

I-z
wL
z
0

0i

57

56 - - - ---- ---

55

54 - - - - - - - -

53----

52 - - - - - -

51- -- - - - - -

47 - - - - -

5 6 7 8 9 10 20 9 r;30

x
w

a-

40

NUMBER OF BLOWS
/--,L./

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL Pi

Boring 908 STP-205 93.5'-95.0' 12/15/2006 CH Fat Clay 19.1 52 34

(SS-26)

Client Bechtel Power Corporation ]0 Tested By:AC Reviewed By:RF
ASTM D4318-05

Project Bechtel/STP/COL IM ACTEC

Project No. 5050-06-0496 _ _ _ _ _ _ _"__"_ _ _

KAW HI310-)



LIQUID AND PLASTIC LIMIT TEST DATA 2123/2007

Client: Bechtel Power Corporation

Project: Bechte]ISTP/COL

Project Number: 5050-06-0496

Location: Boring 908

Depth: 93.5'-95.0'

Material Description: Fat Clay

Date: 12/15/2006
Testing Remarks: Tested By:AC

ASTM D4318-05

Sample Number: STP-205 (SS-26)

USCS Class.: CH
Reviewed By:RF

Run No. 1 2 3 4 5 6
Wet+Tare 37.62 40.02 37.18

Dry+Tare 34.47 36.00 33.60

Tare 28.14 28.10 27.08

# Blows 32 29 17

Moisture 49.8 50.9 54.9

57 Liquid Limit- 52

561 I r I LPlastic Limit-- 18

55 -" - - -- - i Plasticitylndex= 34

5 I Natural Moisture= 19.1
54- ,Liquidity Index- 0.0

53 - -

"• 521 -

51 I I

501 -

- . I I- -I49 -- -- i

48 -

471 -

5 6 7 8 9 10 20 25 30 40Blows

Run No.1 1 2 3 4 I
Wet+Tare 34.96 35.75

Dry+Tare 33.95 34.61
Tare 28.28 28.32

Moisture 17.8 18.1

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

Xw

z

Cl)

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL P1

Boring 909 STP-206 1.5'-3.0' 12/13/2006 CHl Fat Clay 27.0 63 44

(SS-2)

Client Bechitel Power Corporation 0 Tested By:AC Reviewed By:MH
ASTM D4318-05A

Project Bechtel/STP/COL ~{MACTEC q~
.Project No. 5050-06-0496 ____________________ _________________________

ICAw '41310-7



LIQUID AND PLASTIC LIMIT TEST DATA 2123/2007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 909

Depth: 1.5'-3.0'

Material Description: Fat Clay

Date: 12/13/2006

Testing Remarks: Tested By:AC

ASTM D4318-05

Sample Number: STP-206 (SS-2)

USCS Class.: CH

Reviewed By:MH "

ME

Run No. 1 2 3 4 5 6
Wet+Tare 31.21 37.99 36.75

Dry+Tare 27.91 34.09 33.38

Tare 22.67 28.02 28.16
# Blows 26 23 20
Moisture 63.0 64.3 64.6

64.9 11 Liquid Limit=- 63

- 7 Plastic Limit= 19

64.5- \ Plasticity Index= 44

64.3 - Natural Moisture= 27.0
-. - -- 2 Liquidity Index= 0.2

64.1 j

"•63.9 - - - '

63.75- 
'

63.5 - ---- .----.

63.3 - . I , '1

63. . z I

62.9_ -9 . -
5 6 78 9 10 20 25 30 40

Blows

RunNo. 1 2 3 4
Wet+Tarel 36.10 I 36.80

Dry+Tare 34.65 35.42

Tare 27.12 28.24
Moisture 19.3 19.2

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT
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Dashed line Indicates the approximate
upper limit boundary for natural soils 7
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0 10 20 30 40 50 60
LIQUID LIMIT

70 80 90 100 110

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PI

Borhg 909 STP-207 7.5'-9.0' 12/13/06 CH Fat Clay 26.5 77 53
(SS-6)

Client Bechtel Power Corporation 
0 Tested By:AC Reviewed By:RF

ASTM D4318-05
Project Bechtel/STP/COL .YM ACTEC

Project No. 5050-06-0496
KAWa H IW'ý/"



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation

* Project:.Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 909

Depth: 7.5'-9.0'

Material Description: Fat Clay

Date: 12/13/06
Testing Remarks: Tested By:AC

ASTM D4318-05

Sample Number: STP-207 (SS-6)

USCS Class.: CH
Reviewed By:RF

•:~lý Iggia 1!.....

Run No. 1 2 3 4 5 6

Wet+Tare 35.90 35.97 35.69

Dry+Tare 32.11 32.53 32.40

Tare 27.17 28.10 28.24

# Blows 27 24 20

Moisture 76.7 77.7 79.1

80 , Liquid Limit= 77
79.61

_ I Plastic Limit= 24

79.2 - - ---.- - . Plasticity Index- 53

-. 1 Natural Moisture= 26.5

, Liquidity Index= 0.0
78.4 -

7 8

77.6 I

77.2

76.8 -

76.4 -

76-. 7 -- - .---

5 6 7 8 9 10 20 25 30 40
Blows

Run No.I 1 2 3 4
Wet+Tare 36.80 37.04 _

Dry+Tare 35.16 35.32

Tare 28.25 28.17

Moisture7 23.7 24.1

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

z

z
0
C-,
W
I-

w

z

0-

U)

LIQUID LIMIT

SOURCE SAMPLE# OEPTH/ELEV. DATE SAMPLED OSCS MATERIAL DESCRIPTION

Boring 909 STP-208 13.5'-15.0' 12/13/2006 CH Fat Clay 2.

(SS-10)

Client Bechtel Power Corporation 
0 Tested By:Mf Reviewed By:RAF

ASTM D43 18-05
Project Beclitel/STP/COL ff/'MACTEC
Prject No. 5050-06-0496

K.AW w 13101



LIQUID AND PLASTIC LIMIT TEST DATA 2/2312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 909

Depth: 13.5'-15.0'

Material Description: Fat Clay.

Date: 12/13/2006

Testing Remarks: Tested By:MH

ASTM D4318-05

Sample Number: STP-208 (SS&10)

USCS Class.: CH

Reviewed By:RF

Vllliý ; M lt I'M I

Run No. 1 2 3 4 5 6

Wet+Tare 37.11 38.16 38.84 \

Dry+Tare 33.67 34.35 34.24

Tare 27.92 I 28.14 27.13

# Blows 29 I 29 24

Moisture 59.8 61.4 64.7

67 1 1 , . Liquid Limit- 64

61-t "_ i .Plastic Limit- 28

65- - 1 3! 1 1 Plasticitylndex= 36

64- T Natural Moisture= 21.1

64 -Liquidity Index= -0.2

63

S62--- o I
591 -

581 -

57 z ,

5 6 7 8 9 10 20 25 30 40
Blows

RunNo. - 1 2 3 4
-Wet+Tare 30.23 34.32
Dry+Tare 28.35 33.12

Tare 22.67 28.05

Moisture 33.1 23.7

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

32..v

32.:

31.1

0

i f i j ! I'll I I . I t-

I-
Z3W
wz0
0

3

1.4

3

2

31 ' • •- \

0.6 .-- \

0.2

9.8 '

9.4T

29 -... . .

P

5
a-

60

Dashed line indicates the approximate
upper limit boundary for natural soils

/
50 - J% _ _

/ 4

40 I.0

.//

• /
//30 // ___ _________ __

/

20- / 4
I " / cY, -

• //

10 
o

111A M K1-or OL MH ir01-

0/- -

S 2c

5 6 8 9 10 20 25 30 40 0 10 20 30 40 50 60
LIQUID LIMIT

70 80 90 1UU 11u

NUMBER OF BLOWS

SOURCE SAMPLE# DEPTHIELEV. DATESAMPLED USCS MATERIAL DESCRIPTION NM% LL P1

Boring 909 STP-209 23.5'-25.0' 12/13/2006 CL Lean Clay 21.6 30 10

(SS-12)

1 0 Tested By:AC Reviewed By:RF

Client Bechtel Power Corporation 
AS R4318-05

Project Bechtel/STP/COL 
-M D438AACTEC

Proect No. 5050-06-0496 
1

K(AW q1310'?



LIQUID AND PLASTIC LIMIT TEST DATA 2/23/2007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 909
Depth: 23.5'-25.0'

Material Description: Lean Clay

Date: 12/13/2006

Testing Remarks: Tested By:AC

ASTM D4318-05

Sample Number: STP-209 (SS-12)

USCS Class.: CL

Reviewed By:RF

Run No. 1 2 3 4 5 6
Wet+Tare 36.75 38.45 39.17
Dry+Tare 34.17 35.81 36.52

Tare 25.40 27.13 28.27
# Blows 31 23 J 17
Moisture 29.4 30.4 32.1

33 1 1 ' Liquid Limit= 30
32.6, - Plastic Limit- 20

32.2 Plasticity lndex= 10t Natural Moisture= 21.6
31.8 ~ TI -i -- Liquidity lndex=* 0.2

31.4 \

.V 31 I
30.6 i•

30.2 - i l l i

29.8 - -

29.4 - - I 1

29 14 1 -
5 6 7 8 9 10 20 25 30 40

Blows

Run No.1 1 2 3 4
Wet+Tare 35.80 35.55
Dry+Tare 34.57 34.37

Tare 28.33 28.39
Moisture 19.7 19.7

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

z
uj
F-z
0

F-

z

(I-.
C)

LIQUID LIMIT

SOURCE SAMPLE# DEPTHI/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION -NM% LL PI

B-909 UD-2 43' to 45' 2-20-07 C01 Fat clay 25.0 62 38

Client Bechtel Power Corporation 
0 Tested by' JA Reviewed by: SS

Clen BchelPoerCopoatonMACTE 
C, INC. AsTM D4318-05

Project Bechtel/STP/COL

Proiec No. 5050-06-0496 F ure Charlotte, North Carolina
IAw q1310o7



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL
T ject Number: 5050-06-0496

Sample Data

Source: B-909
Sample No.: UD-2
Elev. or Depth: 43' to 45' Sample Length(in./cm.):

Location: B-909
Description: Fat clay

Date: 2-20-07 Natural Moisture: 25.0

USCS Class.: CH AASHTO Class.:

Testing Remarks: Tested by: JA Reviewed by: SS
ASTM D4318-05

Liquid Limit Data

Run No.1 1 2 3 4 'I 6

Wet+Tare_ 24.77 1 26.72 25.25 1

Dry+Tarel 19.77 20.63 19.56 _

Tare 1 1..39 10.89 _ _I0.75

# Blows ! 33 25" 17 _ _ _

Moisturel 59.7 1 62.5 64.6 1

65.1~]I_____ Liquid Limit= 62

Plastic Limit= 24

6 Plasticity Index= 3863.9 -•• I I k

III
.•62.7 .: l

5) I

61.5 .. i .\

60.3 I

5 10 20 25 30 40
Blows

Plastic Limit Data

Run No.! 1 2 3 _ _4__

Wet+TareI 21.43 1 20.50 _

T)ry+Tare 19.40 18.63 I _

Tare 10.85 10.95 1
Moisturel 23.7 24.3 i _ _

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

76.96
Dashed line indicates the approximate /

------- u p p e r lim it b o u n d a ry fo r n a tu ra l s o ils / / .

75.5 _ 
-

/

/

40- 7 /
z z7".1

o --- /3
H 7 . . . /z

02
0 

/

WH _ _D

,72.7 
--- - - - - - -r(

20 -
__ __

71.3 - - - - - - - - - - -- - - -/

7- 1,~V1ML (ir Of- r;411 0v l
4 4-

69.95 10 - O B 20 25 30 40 10 30 50 70 90 110

NUMBER OF BLOWS .. LIQUID LIMIT

SOURCE. SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL P11

0 B-909 UD-3 48' to 50' 2-20-07 CH Fat Clay 30.6 74 53

Client Bechtel Power Corporation 
" Tested by: JA Reviewed by: SS

Project techtel/STP/COL 
MACTEC, INC. ASTM P4318-05

P r o _ e c t _o . _50 5 0 -0 6 -0 4 9 6_ __Fi g u r e_ •C h a r l o t t e , N o r t h C a r o l i n a • -/ 2 7 -/ ' •
Project No. 5050-06-0496Fi re_____________________ ________________ ___________

K.A W 413f 0 3)



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL
I ject Number: 5050-06-0496

Sample Data

Source: B-909
Sample No.: UD-3
Elev. or Depth: 48' to 50' Sample Length(in./cm.):,
Location: B-909
Description: Fat Clay
Date: 2-20-07 Natural Moisture: 30.6

USCS Class.: CH AASHTO Class.:

Testing Remarks: Tested by: JA Reviewed by: SS
ASTM D4318-05

Liquid Limit Data

RunNo.! 1i 2 3 1 4 5 6

Wet+Tarel 28.52 27.55 1 ,31.81 I
Dry+Tarel 21.49 j 20.71 1 22.86 _ _

Tare! 11.55 .11.31 -11.03 I
# BlowsI 35 27 20 n _

Moisture! 70.7 72.8 -75.7 _

Liquid Limit= 74
Plastic Limit= 21

75.5 Plasticity Index= 53

74.1 1 . H I

72.7 I -t
I N

71.3 ' I i

6995 10 20 25 30 40

Blows

Plastic Limit Data

Run No. " I 2 3 4 _

Wet+Tarel 24.36 t 24.54 I
• .y+TareI 21.93 22.19 _

Tarel .10.73 11.11 _ _

MoistureI 21.7 1 21.2 _ _

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

z

z
0
W

Qz

F-,
(I,

0ý

LIQUID LIMIT

S OURCE SAMPLE# DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION NM % LL Pi

B-909 UD-4 53' to 55' 2-22-07 CH Fat clay 30.0 66 40

Client Bechtel Power Corporation 
Tested by: JA Reviewed by: M1-I

Project Bechtel/sPowCOL 
MACTEC, INC. ASTMD43i8-05

Proect No. 5050-06-0496 F Fgure Charlotte, North Carolina
" W 410 LI7



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-909
Sample No.: UD-4
Elev. or Depth: 53' to 55' Sample Length(in./cm.):
Location: B-909
Description: Fat clay
Date: 2-22-07 Natural Moisture: 30.0
USCS Class.: CH AASHTO Class.:
Testing Remarks: Tested by: JA Reviewed by: MH

ASTM D4318-05

Liquid Limit Data

Run No. 1. 2 3 4 5 5 6

Wet+Tare 25.03 25.43 29.40 1i
Dry+Tare 19.56 19.56 21.66 2

Tare 11.15 11.03 1 10.92 _

# Blows 28 . 20 1 16 2 _
Moisturel 65.0 1 68.8 [ 72.1 i

73.1Liquid Limit= 66
- Plastic Limit= 26

71.3----- Plasticity Index= 40

-69.5

67.7

65.9 E

64.15 10 20 25 30 40

Blows

Plastic Limit Data

Run No.i 1. 2 1 3 4

Wet+Tarel 21.44 18.90 1 _ _

T)ry+Tare1 19.27 17.25 ] _
..Tare! 10.93 11.03 .

Moisture ] 26.0 * 26.5 j _

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

I--
zw

I-

z
0
0
wj

0

z

I-

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL P-

Boriig 909 STP-211 63.5-65.0 12/14/2006 CHi Fat Clay 23.5 68 47
-(SS-16)

Client Bechtel Power Corporation Tested By:ACiMH Reviewed By:RF

Project Beclitel/STP/COL

Project No. 5050-06-0496 
bE

YAW (lo-7



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation

Project: Becbtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 909

Depth: 63.5'-65.0'

Material Description: Fat Clay

Date: 12/14/2006
Testing Remarks: Tested By:AC/M-

ASTM D4318-05

Sample Number: STP-21 1 (SS-16)

USCS Class.: CH
Reviewed By:RF

Run No. 1 2 3 4 5 6
Wet+Tare 41.71 40.56 37.01

Dry+Tare 36.33 35.56 33.43

Tare 28.14 28.26 28.31

# Blows 35 27 19

Moisture 65.7 68.5 69.9

70 1 1 Liquid Limit=- 68
69.5 j Plastic Limit= 21

69 Plasticity Index= 47
68.5 Natural Moisture= 23.5

Liquidity Index= 0.1
68 N 11] I

b7.3

67 - ;

66.5 -
0 I

66 ZZi

65.5

65
5 6 7 8 9 10 20 25 30 40

Blows

EN 3-."

Run No. 1 2 3 4
Wet+Tare 35.49 35.81

Dry+Tare 34.19 34.51

Tare 27.93 28.13

Moisture 20.8 20.4 ]

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT
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upper limit boundary for natural soils
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/L- I MLorOL M" cr OH
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2

1

N

0 10 20 30 40 5U 6U 7U
LIQUID LIMIT

8U Uu IuU IIu

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION NM % LL P1

* Boring 909 STP-212 73.5'-75.0' 12/14/2006 CH Fat Clay 23.7 71 50
(SS-18)

0 Tested By:AC/TH Reviewed By:RF
Client Bechtel Power Corporation ASTM D4318-05
Project Bechtel!STP/COL J/M "VIACTEC

Pr, ect No. 5050-06-0496 _ _ _ M ACTEC _- ___

1•../WV-1 t310



LIQUID AND PLASTIC LIMIT TEST DATA 2123/2007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 909

Depth: 73.5'-75.0'

Material Description: Fat Clay

Date: 12/14/2006

Testing Remarks: TestedýBy:AC/TH
ASTM D4318-05

Sample Number: STP-212 (SS-18)

USCS Class.: CH
Reviewed By:RF

Run No. 1 2 3 4 5 6
Wet+Tare 36.24 37.09 35.70
Dry+Tare 32.93 33.42 32.61_

Tare 28.16 28.25 28.33
#Blows[ 33 24 22

Moisture I 69.4 71.0 72.2

72.8 - ____

72.4 I Liquid Limit= 71
Plastic Limit= 21

72 Plasticity Index= 50
71.6- Natural Moisture= 23.7

Liquidity Index= 0.1
71.2-

70.8

70.4- -

70--

69.6

69.2
68.8 F

5 6 7 8 9 10 20 25 30 40
Blows

Run No. 1 2 3 4
Wet+Tare 37.18 36.76
Dry+Tare 35.59 35.07

Tare 28.08 27.09
Moisture 21.2 21.2

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

z
w

0

xw
z

F:

LIQUID LIMIT

SOURCE SAMVPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL PI

B-909 UD-5 85' to 87' 2-24-07 CL Lean clay 27.6 49 26

ClientBechtel Power Corporation p Tested by: JA Reviewed by: MH

Project BechtelISTPoCor a MACTEC, INC. ASTM D4318-05

Charlotte, North CarolinaProject No. 5050-06-0496 T Figure

KA W 413101



LIQUIDAND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL
T ject Number: 5050-06-0496

Sample Data

Source: B-909
Sample No.: UD-5

Elev. or Depth: 85' to 87' Sample Length(in./cm.):

Location: B-909
Description: Lean clay
Date: 2-24-07 Natural Moisture: 27.6
USCS Class.: CL AASHTO Class.:

Testing Remarks: Tested by: JA Reviewed by: MH
ASTM D4318-05

Liquid Limit Data

Run No. 1 2 3 4 5 6

We t + T arel 32 32.92 24.19

Dry+Tarel 26.73 25.53 20.07 _

Tare_ 15.97 10.77 1 11.48

# Blows 22 16 30 _

Moisture 49.0 50.1 48.01 1

50.4 - - - - - -. _____ -..

Liquid Limit= 49
Plastic Limit= 23

49.8 
Plasticity Index= 26

49.2 -492 I "~ iijI
48.6 -I

48.0 i

- - i
474 5  10 20 25 30 40

Blows

Plastic Limit Data

Run No.t 1 2 3 4

Wet+Tare[ 20.31 j 17.83 _

Trhy+Tare 18.72 16.54 1 _

Tarel 11.59 10.89 1

Moisture 22.3 I 22.8 __ _

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

z

wz
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a-

LIQUID LIMIT

SOURCE SAMPLE# DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL PI

B-909 UD-6 93' to 95' 2-20-07 CH Fat Clay 17.9 55 34

Client Bechtel Power Corporation 0 Tested by: JA Reviewed by: MH PW 413101

Project Bechtel/SIPo/COL 
MACTEC, INC. ASTM D4318-05

Project No. 5050-06-0496 Figure Charlotte, North Carolina
KAw 4 13101



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-909
Sample No.: UD-6
Elev. or Depth: 93' to 95' Sample Length(in./cm.):
Location: B-909
Description: Fat Clay
Date: 2-20-07 Natural Moisture: 17.9
USCS Class.: CH AASHTO Class.:
Testing Remarks: Tested by: JA Reviewed by: MH

ASTM D4318-05

Liquid Limit Data
Run No.! 1 23 4 56

Wet+Tarel 35.30 31.10 36.70 _

Dry+Tarel 27.07 24.20 27.36
Tare 11.67 11.59 10.89 _

# Blows[ 33 24 17 _ _

Moisturet 53.4 54.7 56.7

5 Liquid Limit= 551 Plastic Limit= 21

56. _Plasticity Index= 34

55.9 --

0

__IN I I

° 53.9

52.9L
5 10 20 25 30 40

Blows

Plastic Limit Data

Run No.1 1 2 1 3 4

Wet+Tarel 18.64 [ 20.34 __ _

nry+Tarel 17.25 1 18.70 1
Tarel 10.69 .11.00 I

Moisture1 21.2 - 21.3 i

MACTEC, INC.



LIQUID AND-PLASTIC LIMITS TEST REPORT

40

36 ~1

Ii
I

32

]
28

t--zw
H-z
0
0
wK
H

24

4-

0 -f~
xW
0
z

--o915
(Lt

h•
0 U 1U

NUMBER OF BLOWS
20 25 SU 4IU

SOURCE SAMPLE# DEPTHELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL P1

Boring 911 STP-311 23.5'-25.0' 12/14/2006 ML. Silt 28.4 NV NP

(SS-12)

Client Bechtel Power Corporation 
Tested ByAC Reviewed By:RF

Project Bechtel/STP/COL JM ACTEC

Project No. 5050-06-0496 _

V,\w 413167



LIQUID AND PLASTIC LIMIT TEST DATA 4/11/2007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 911

Depth: 23.5'-25.0'
Material Description: Silt

Date: 12/14/2006
Testing Remarks: Tested By:AC

ASTM D4318-05

Sample Number: STP-311 (SS-12)

USCS Class.: ML
Reviewed By:RF

AASHTO Class.: A-4(0)

0

40o
36 ---
321
28 I

24- - -

20-

12 - ----

41

01
5 6 7 8 9 10 20 25 30 40

Liquid Limit= NV
Plastic Limit= NP

Plasticity Index= NP
Natural Moisture= 28.4

Blows

Run No. 1 2 3 4

Wet+Tare

Dry+Tarel

Tare

Moisture

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

81

81

7f

0.10.1

1.8.
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0o79
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794

79.3

79.2 T
5 6 8 9 10 20 25 3u 40

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USOS MATERIAL DESCRIPTION NM% LL P1

Borin 912 STP-213 7.5'-9.0' 12/13/2006 CH Fat Clay 28.5 80 58.
(SS-6) .__.

Client Bechtel Power Corporation 0 Tested By:MH Reviewed By:RF
ASTM D4318-05

Project BechtelISTP/COL ...... M ACTEC

Project NO. 5050-06-0496 _ __M _ _ _'O7

YAw A131o7



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 912
Depth: 7.5'-9.0'
Material Description: Fat Clay

Date: 12/13/2006 USCS Class.: CH
Testing Remarks: Tested By:MI-. Reviewed By:RF

ASTM D4318-05

Sample Number: STP-213 (SS-6)

Run No. 1 2 3 4 5 6
Wet+Tare 36.85 37.97 37.06

Dry+Tare 33.00 33.57 33.05

Tare 28.19 28.02 28.03

# Blows 24 30 26

Moisture 80.0 79.3 79.9 _I

Io. L Liquid Limit= 80
80.1 -- Plastic Limit= 2

80-t Plasticity Index= 58

79.9- Natural Moisture= 28.5
-. Liquidity Index= '0.1

, 79.8

79.7

79.6- " .

79.5-

79.4 - ,-

79.3 [I I ;
' 79.2

5 6 7 8 9 10 20 25 30 40
Blows

Run No. 1 2 3 4
Wet+Tare 34.76 35.69
Dry+Tarej 33.55 34.33

Tare 28.08 28.22

Moisture 22.1 22.3

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

z
0
z
0

n."J
I--

w
0
z

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PI
0 Boring 912 STP-214 13.5'-15.0' 12/13/2006 CH Fat Clay 17.2 58 41

(SS-10)

Client Bechtel Power Corporation 0 Tested By:AC Reviewed By:RF
ASTM D4318-05

Project Bechtel/STP/COL ffM ACTEC
7 ?

Project No. 5050-06-0496 _

KAo W 4 1310 .
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LIQUID AND PLASTIC LIMIT TEST DATA 2123/2007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 912

Depth: 13.5'-15.0'
Material Description: Fat Clay

Date: 12/13/2006

Testing Remarks: Tested By:AC

ASTM D4318-05

Sample Number: STP-214 (SS-10)

USCS Class.: CH
Reviewed By:RF

BAR RIAR M
Run No.f 1 2 3 4 5 6

Wet+Tarel 36.34 36.45 33.08 I
Dry+Tare 33.38 33.41 29.85

Tare 28.11 28.18 24.36

# Blows 32 23 20

Moisture 56.2 58.1 58.8

59.62- T Liquid Limit= 58
59.2

Plastic Limit= 17
58.8 Plasticity Index= 41

58.4 \ [-Natural Moisture= 17.2

1,Liquidity Index= 0.0
58 - - - - - - - - - -

5 7i

57.2- -

56.81 - , , -

56.4- . - - - -

56- --

55.6. 95 6 7 8 9 10. 20 25 30 40
Blows

Run No. 1 2 3 4
Wet+Tare 35.76 35.88
Dry+Tare 34.66 34.81

Tare 28.11 28.38

Moisture 16.8 16.6

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

73.6 I I I I . I . . . I I - ý I . I .

73.

t•

2 1 1 1 1 1 1 i I I I

8 r ----- f- I ------ ----- 4 j j 1 - 1 - 1 1 1 1 1 f I I I I

7

I-zw
z.
0

07

2.4 -

72 - - - - -- -

1.6z- - _

1.2- - - - - -

0.8 1 - -N

0.4 -- _ _

711 - __ -

a0Cl

60--

Dashed line Indicates the approximate
upper limit boundary for natural soils

50 - L__ _

40-/0

// /

30/
20!/

1nl C MILoIr OL 
MH irOH71

70

71
5 1 8 9 10

NUMBER OF BLOWS
20 25 30 40 0 10 20 30 40 50 60

LIQUID LIMIT
70 80 90 100 110

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PI

Boring 912 STP-220 58.5'-60.0' 12/13/2006 CL1 Fat Clay 25.9 72 50

(SS-19)

Client Bechtel Power Corporation 
0 Tested By:MH/TH Reviewed By:RF

Project Bechtel/STP/COL 
DMACTEC4318-05

Prect o 0-3-507
Project No. 5050-06-0496

KAW ?,/q)(07



LIQUID AND PLASTIC LIMIT TEST DATA 2/23/2007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 912

Depth: 58.5'-60.0'

Material Description: Fat Clay

Date: 12/13/2006

Testing Remarks: Tested By:MH/TH

, ASTM D4318-05

Sample Number: STP-220 (SS-19)

USCS Class.: CH

Reviewed By:RF

Run No. 1 2 3 4 5 6
Wet+Tare 38.25 37.47 37.85

Dry+Tare 34.08 32.46 33.71

Tare 28.13 25.40 28.02

# Blows 35 29 24

Moisture 70.1 71.0 72.8

73.6 Liquid Limit= 72

72.8 Plastic Limit-- 22
72.8 Plasticity Index= s

7 Natural Moisture= 25.9
72.4 k. - - Liquidity Index= 0.1

72-

71.6

71.2-

70.8 - -

70.4

70 L-

69.61
5 6 7 8 9 10 20 25 30 40

Blows

Run No.l 1 2 3 4'
Wet+Tare 38.33 38.84

Dry+Tare 36.48 36.85

Tare 28.11 . 27.90

Moisture 22.1 22.2

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

z

F--
n

NUMBER OF BLOWS

SOURCE SAMPLE # DEPT//ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL P1

Boring 912 STP-222 68.5'-70.0' 12/13/2006 CL Lean Clay 19.2 46 28

(SS-21)

Client Bechtel Power Corporation 0 Tested By:AC/TIH Reviewed By:RF
ASTM D4318-05

Project Bechtel/STP/COL M C C€-

Project No. 5050-06-0496 " _

Y-AWJ HI 4o7



LIQUID AND PLASTIC LIMIT TEST DATA 2/2312007

Client: Bechtel Power Corporation

Project: Bechtel/STPICOL

Project Number: 5050-06-0496

Location: Boring 912

Depth: 68.5'-70.0'

Material Description: Lean Clay

Date: 12/13/2006

Testing Remarks: Tested By:AC/TH

ASTM D4318-05

Sample Number: STP-222 (SS-21)

USCS Class.: CL
Reviewed By:RF

Run No. 1 2 3 4 5 6

Wet+Tare 36.71 36.54 37.04

Dry+Tare 34 33.59 34.15

Tare 28.06 27.25 28.06

#Blows 28 23 18

Moisture 45.6 46.5 47.5

48.8 1 148.4I Liquid Limit- 46

4. .. - Plastic Limit= 18

48 - - I Plasticity Index= 28

47.6 Natural Moisture= 19.2

47.2-. 1 _ 
Liquidity Index= 0.0

46.84

46.48 , -.

46 
V

45.6- - ' - - "i.

45.2 -- -1

44.81 - ,
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 3 4

Wet+Tare 42.21 41.08

Dry+Tare 40.09 38.99
Tare 28.18 27.25 ]

Moisture 17.8 17.8

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

z
t-
2

wW
0
z

L--

09

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USOS MATERIAL DESCRIPTION NM% LL Pi

Boring 912 STP-225 83.5'-85.0' 12/13/2006 CH Fat Clay 25.0 74 53

(SS-24)

Client Bechtel Power Corporation 0 Tested By:AC Reviewed By:RFClien Bechel Poer Coporaton •ASTM D4318-05 / 13

Project Beclitel/STP/COL AMACTE1-07

Project No. 5050-06-0496. __"

IK-AW 4130'7



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 912

Depth: 83.5'-85.0'

Material Description: Fat Clay

Date: 12/13/2006

Testing Remarks: Tested By:AC
ASTM D4318-05

Sample Number: STP-225 (SS-24)

USCS Class.: CH

Reviewed By:RF

im

Run No. 1 2 3 4 5 6
Wet+Tare 36.22 37.24 36.58

Dry+Tare 32.94 33.48 33.02

Tare 28.35 28.27 28.28

# Blows 34 29 22

Moisturel 71.5 72.2 75.1

I75.5 - Liquid Limit= 74

Plastic Limit= 21

75- Plasticity Index= 53

7. -Natural Moisture= 25.0
Liquidity Index= 0.1

74-

72.5

72 2\ •F

71.5 1
71 ,

5 6 7 8 9 10 20 25 30 40
Blows

Run No. 1 2 3 4
Wet+Tare 39.52 39.83
Dry+Tare 37.57 37.85

Tare 28.19 28.35

Moisture 20.8 20.8

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

46 60

45.6 _ - - - - Dashed line indicates tile approximate /

iupper limit boundary for natural soils -- 7

50•

45.2 -- - - -- - - - -/ / C,

i0- /

-z

0 /

o 430-

l'J V-

,- - .. ./ c' •
20 -- 

"- -//

10 ,,,

\' ___Y/T// L/'/7 M LorOL M H rOH

5 6 7'8 9 10 20 25 30 40 0 10 20 30 40 50 60 70 80 90 100 110

NUMBER OF BLOWS LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATESAMPLED USCS MATERIAL DESCRIPTION NM% LL P1

Boring 914 STP-229 4.5'-6.0' 12/12/2006 CL Lean Clay 16.5 44 32

(SS-4)

Client Bechtel Power Corporation 0Tested By:AC Reviewed By:RFASTM D4318-05

Project Bechtel/STP/COL - ŽM ACTEC .. ,A

Project No. 5050-06-0496
ý-Aw q11310 7



LIQUID AND PLASTIC LIMIT TEST DATA 2123/200T

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 914

Depth: 4.5'-6.0'
Material Description: Lean Clay

Date: 12/12/2006
Testing Remarks: Tested By:AC

ASTM D4318-05

Sample Number: STP-229 (SS-4)

USCS Class.: CL

Reviewed By:RF

Run No. 1 2 3 4 5 6
Wet+Tare 37.56 38.82 38.42

Dry+Tare 34.78 35.49 35.34
.Tare .28.23 27.91 28.60

# Blows 32 23 18

MoistureTl 42.4 43.9 45.7

-45 -.6 Liquid Limit= 44

4. I Plastic Limit= 12

45.2- Plasticity Index= 32
Natural Moisture= 16.5

44.8r \Liquidity Index= 0.1
44.4

44- 2

43.6-

43.2-

. #E# - 4- -t

42.8 . -

42.4 t

42
5 6 7 8 9 10 20 25 30 40

Blows

Run No.! 1 2 3 4
Wet+Tare 35.62 34.46
Dry+Tare 34.83 33.68

Tare 28.25 27.12
Moisture 12.0 11.9

MACTEC, Inc.



LIQUD.AN.PLATIC.IMIT.TES RFPOIRTII
LIQUID AND PLASTIC LIMITS TEST REPORT

w
0
z

0-W/

LIQUID LIMIT

SOURCE SAMPLE # DEPTHIELEV. DATE SAMPLED [ USCS MATERIAL DESCRIPTION NM % LL Pi

Boring 914 STP-233 18.5'-20.0' 12/12/2006 CH Fat Clay 24.4 65 46

Client Bechtel Power Corporation * Tested By:AC/MH Reviewed By:RF
ASTM D4318-05

Project Bechtel/STP/COL M ACTEC

Project No. 5050-06-0496 _ _ _ _- _7

vLw q13107



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 914

Depth: 18.5'-20.0'

Material Description: Fat Clay

Date: 12/12/2006
Testing Remarks: Tested By:AC/MH

ASTM D4318-05

Sample Number: STP-233 (SS-11)

USCS Class.: CII
Reviewed By:RF

Run No. 1 2 3 4_5_ _

Wet+Tare 36.51 37.44 36.70
Dry+Tare 32.85 33.77 33.26

Tare 27.20 28.06 28.03

# Blows 23 27 17
Moisture 64.8 64.3 65.8_

6658 Liquid Limit= 65

Plastic Limit= 19

65.6 ------ - Plasticity Index= 46

65.4 - Natural Moisture= 24.4

Liquidity Index= 0.1
65.2|

,V8 651---*--- -

64.8

64.6

64.4 P--*--*

04.2 -- - -- - -

64
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 3 4

Wet+Tare 34.81 35.87
Dry+Tare 33.61 34.66

Tare 27.24, 28.05

Moisture 18.8 18.3

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

I-lzw
I-
z
0
0r
wt

z

'-

NUMBER OF BLOWS LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PI

S Boring 914 STP-238 -43.5'-45.0' 12/12/2006 Cli Fat Clay 28.1 72 52

K _ _ _ _ _ _ _ _ _ _ (SS-16) _

Client Bechtel Power Corporation 0 Tested By:AC/THD Reviewed By:RF.

Project Bechtel/STP/COL 
AM ACTECD

Project No. 5050-06-0496 _

LW q41so7



LIQUID AND PLASTIC LIMIT TEST DATA 21/2312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL
Project Number: 5050-06-0496

Location: Boring 914

Depth: 43.5'-45.0'

Material Description: Fat Clay

Date: 12/12/2006 USCS Class.: CH

Testing Remarks: Tested By:AC/TH Reviewed By:RF

ASTM D4318-05

Sample Number: STP-238 (SS-16)

Run No. 1 2 3 4 6
Wet+Tare 36.42 35.14 37.31

Dry+Tare 32.9 32.11 33.49

Tare 28 27.97 28.34

# Blows 26 23 20

Moisture 71.8 73.2 74.2

75 1 i Liquid Limit= 72
74.6! IPlastic Limit- 20

74.2 - -- Plasticity Index= 52

73 -Natural Moisture= 28.1

73.- 
I Liquidity lndex= 0.2

73 '

72.6 2
72.2 - - -

71.8 - -

71.4 . -
71

5 6 7 8 9 10 20 25 30 40
Blows

Run No. 1 2 3 4
Wet+Tare 35.02 40.07 i
Dry+Tare .33.67 38.04

Tare 26.92 28.15

Moisture 20.0 20.5

0

"~1

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

0

w

72 - - - - - - - - -

7 . I

70---- - ----- -

69 - - --

67 - - - - - - - - - -

65 - - - -- - - - -

64 -. - - - __ - - - - - -

5 6 7 89 10 20. 9~ 30

w
0

(-)
CIL

40
NUMBER OF BLOWS LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USOS MATERIAL DESCRIPTION NM% LL PI

Boring 914 STP-246 83.5'-85.0' 12/12/2006 Ci Fat Clay .49

(SS-24)

Client Bechtel Power Corporation 
Tested By:AC Reviewed By:RFASTM D4318-05 /lf"

Project BechtelISTP/COL 4M ACTEC

Project No. 5050-06-0496 
ql 107



LIQUID AND PLASTIC LIMIT TEST DATA 3130/2007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 914

Depth: 83.5'-85.0'
Material Description: Fat Clay

Date: 12/12/2006
Testing Remarks: Tested By:AC

ASTM D4318-05

Sample Number: STP-246 (SS-24)

USCS Class.: CH
Reviewed By:RF ,X'

Run No. 1 2 3 4 5 6
Wet+Tare 36.63 35.25 36.33

Dry+Tare 33.33 32.06 33.05

Tare 28.26 27.30 28.34

# Blows 33 27 20

Moisture 65.1 67.0 69.6

72 -, i Liquid Limit= 68

72 - Plastic Limit- 19

71 - ' Plasticity Index= 49
70 - ,Natural Moisture= 22.3

Liquidity Index= 0.1
69 -

• • 681 - -

671- -

66 - - -

651

64 -
63 I 1f

5 6 7 8 9 10 20 25 30 40
Blows

Run No. 1 2 3 4
Wet+Tare 37.30 36.32 I
Dry+Tare 35.88 35.06

Tare 28.25 28.33

Moisture 18.6 18.7

Wet+Tare Dry+Tare Tare Moisture
406.7 364.5 175.2 22.3

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

z
I-z
0

0-

X
0
z

U)

05

LIQUID LIMIT

SOURCE SAMPLE,# DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL PI

0 B-916 UD- 13'to 15' 3-13-07 CH FatClay

Client Bechtel Power Corporation I S Tested by: JA Reviewed by: MH

PrCject IechtelPo/SerP/COL 
MACTEC, INC. ASTM D4318-05 lx 115101

Proiect No. 5050-06-0496 Figure Charlotte, North Carolina
IkAW 131o1



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

ject Number: 5050-06-0496

Sample Data

Source: B-916
Sample No.: UD-1
Elev. or Depth: 13' to 15' Sample Length(in./cm.):
Location: B-916
Description: Fat Clay
Date: 3-13-07 Natural Moisture: 21.3
USCS Class.: CH AASHTO Class.:
Testing Remarks: Tested by: JA Reviewed by: MH

ASTM D4318-05

Liquid Limit Data

Run No.1 1 1 2 3 4 5 6

Wet+Tarel 22.12 22.54 [ 22.93 1 _
Dry+Tarel 18.34 18.21 18.41 _

Tare 11.57 10.80 10.93 I _

# Blowsi 35 24 16 1 _

Moisturel 55.8 1 58.4 60.4 _ .

•1. ,,••'Liquid Limit= 58

_ - ---- Plastic Limit= 24

59.9 Plasticity Index= 34

58.7

57.5

56.3 M ,

55.15 1 0 2021 0  1250 H30H 25 0 40

Blows

Plastic Limit Data

RunNo.! 1 2 3 4
,__ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Wet+Tarel 21.36 20.08 _ _

"''y+Tare 19.34 18.34 I _
Tarel 10.79 10.98 ___

Moisturel 23.6 23.6 1 i _

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

I-

z
0
w
I-

z

F:

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PI

B-916 UD-3 48'to 50' 3-22-07 CH Fat Clay59 35

Client Bechtel Power Corporation CTTested by: JA Reviewed by: MH q%3110-,

Project Bechtel/STP/COL 
MACTEC, INC. ASTMD4318-05

Project No. 5050-06-0496 Figure Charlotte, North-Carolina
i(AW 3i•0ic7



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
.oject: Bechtel/STP/COL

.eroject Number: 5050-06-0496

Sample Data

Source: B-916
Sample No.,: UD-3
Elev. or Depth: 48' to 50' Sample Length(in./cm.):
Location: B-916
Description: Fat Clay
Date: 3-22-07 Natural Moisture: 22.5
USCS Class.: CH AASHTO Class.:
Testing Remarks: Tested by: JA Reviewed by: MH

ASTM D4318-05

Liquid Limit Data

Run No. 1  1 2 3 4 5 _

Wet+Tarei 27.85 29.57 31.72 _

Dry+Tare 21.66 22.64 24.00 1 !
Tare 10.90 ] 10.95 I 11.54.

# Blows 35 25 17
Moisture 57.5 59.3 1 62.0 _

Liquid Limit= 59
- -• - 1,Plastic Limit= 24

61. Plasticity Index= 35

60 .5 -

59.3 7i

58.1

5 10 20 25 30 40
Blows

Plastic Limit Data

Run No. 1 2 3 1 4 1
Wet+Tarel 23.02 20.96 ___

Dry+Tare 20.71 1 18.99 _

Taret 10.87 10.72
Moisture! 23.5 1 23.8

'CTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT ASTM D 4318-04

58 
6 0 ,

Dashed line indicates the approximate

-upper 
limit boundary for natural soils

~/
5 0-- .. - . . .... .. 

--/-- •

5/

54.

40 -
-- 

-//
z 

/0

- ---- --.-
/- 

-. 
... .

0

4 -
I-ý 

C,)

20 -__

100

7--- /. / ML or OL Wil or Oil

- !4-

381 
20 25 3 40 10 30 50 70 90 110

NUMBER OF BLOWS LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL ~PI

'B-918 UD-2 18-20 12/16/06 CL Lean Clay .

Client Bechtel Power Corporation c 
MACTEC ENGINEERING 0 Tested by: BM Reviewed by; HJ

Project N 6ecLtel7STP/COL AND

Project No. .5050060486 - Lab no. . 7329 CONSULTING, INC. t~'f''f
14 W qI 3o,



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation.

Project: Bechtel/STP/COL
Project Number: 5050060486

Sample Data

Source: B-918
Sample No.: UD-2
Elev. or Depth: 18-20 Sample Length(in./cm.): 7329

Location: B-918
Description: Lean Clay
Date: 12/16/06 Natural Moisture: 23.4

USCS Class.: CL AASHTO Class.:

Testing Remarks: Tested by: BM Reviewed by; HJ

Liquid Limit Data

Run No. 1 2 3 4 5 1 6

Wet+Tarel 23.31 21.41 21.73 . ___
D~ry+Tarel 19.96 18.51 18.57 ___________ ______

Tarei 12.15 1 12.33 12.45 2
# Blows 33 27 15 _

'Moisture l 42.9 46.9 1 51.6

58 Liquid Limit= 47

i Plastic Limit= 20

54 . __ 
t Plasticity Index= . 27

12 1 , ,'

0 I 1 1 I !422

385 V7 ! , I•,ii

385 10 20 25 30 40
Blows

Plastic Limit Data

Run No. 1 2 3 4

Wet+Tare l 18.65 1 18.89 I

Dry+Tare{ 17.58 17.8
TareI 12.17 12.41 _ _

Moisturei 19.8 20.2__ _ _ _ __ _ _ _ _ __ _ _ _ _ _ _ _ _ _

MACTEC Engineering and Consulting, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

I--z
0

0

n
z

LIQUID LIMIT

-SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION NM % LL Pi

B-918 UD-4 58'to 60' 2-24-07 CL-ML Silty Clay with Sand 17.7 22 6

Client Bechtel Power Corporation 
0 Tested by: JA Reviewed by: MS-

Project Bechtel/STP/COL .MACTE 
, I ASTM D4318-05 \A

Project No. 5050-06-0496 Figure Charlotte, North Carolina



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL
P-oject Number: 5050-06-0496

Sample Data

Source: B-918
Sample No.: UD-4

Elev. or Depth: 58' to 60' Sample Length(in./cm.):

Location: B-918
Description: Silty Clay with Sand

Date: 2-24-07 Natural Moisture: 17.7

USCS Class.: CL-ML AASHTO Class.:

Testing Remarks: Tested by: JA Reviewed by: MS

ASTM D4318-05

Liquid Limit Data

Run No. 1 3 1 4 5 6

Wet+Tare 23.46 26.82 32.82 -

Dry+Tare 21.16 23.97 29.29 i _

Tare 11.0 1 11.07 11.60
# Blowsl 20 24. 35

Moisture! 22.6 22.1 20.0

23.2 - - -.-.- - . - - - - .- Liquid Limit= 22

T Hid Plastic Limit= 16

22.4- _Plasticity 
Index= 6

2 1.6 " I

10 20 25 30 40

Blows

Plastic Limit Data

Run No.i 1 2 3 4

Wet+Tarel 18.19 12.64 _

Dry+Tare ! 16.74 11.48
Tare 7.92 4.33

.oisture 16.4 16.2 2__

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

0z
H
C-,
H

*0)

0~

Dashed line Indicates the approximate /
upper limit boundary for natural soils

50-__

40- _ _ _ _

30-__

20 ......

7
4l -IV I~ .Ir 0 1-I

10 30 50
LIQUID LIMIT

70 go 110

SOURCE SAMIPLE # DEPTHIELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL Il

M-918 SS-19 83.o5-07 " SP PooiIy gratded sand 19.3 NV NP

.Client Bechtel Power Corporation A EC 'IestedbY: JA Reviewed byw MII 3, 3- Lt.,To-

ProectI~ehte/ST/CO IMACTEC, INC. ASTM D4318-05
PrChrtect BecNrlelhSTPi . a

Pt etNo 05-6-46 .Fi ~ Charlotte, North.Carol~ina

%<w 3L1q1o'0



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Be-chtel/STP/COL
roject Number: 5050-06-0496

Sample Data

Source: B-918
Sample No.: SS-19
Elev. or Depth: 83.5' to 851 Sa
Location: B-918
Description: Poorly graded sand
Date: 3-15-07 Natural Moisture: 19.3
USCS :Class.: SP Am
Testing Remarks: Tested by: JA Reviewed

ASTM D4318-05

maple Length(in./cm.)•

LSHTO Class.:
by: MH

Liquid Limit= NV
Plastic Limit= NP

Plasticity Index= NP

b1ACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

70

69.6

69.2 -

68.8-----

60

50

I-

. 68-

~67.6- - - - -. - - -

67.2-

66.8 •

AAAI

0
z

0-

09

40

30

Dashed line indicates tlhe approximate /

upper limit boundary for natural soils /

/

/
"/ / /

I -- /

~/

- /
/

/

i//

/

/Il

20

10-

____ ____ I I-I--4----- . - 7f-I-

I I Ii1I I
0

5 6 7 8 9 10 20 25 30 40 0 10 20 30 40 50 60
LIQUID LIMIT

70 80 90 100 110

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL P.

Boring 919 STP-273 8.0-10:0' 12/17/2006 CH Fat Clay 23.3 68 47

(UD-1) "

Client Bechtel Power orporation 
Tested By:AC Reviewed By:RF

Client BechtelPowerCorpo o ASTM D4318-05

Project No.5050-06- 6 M ACTEC
Project No. 5050-06-0496 ________________________

r--A w Ll 3o -)



LIQUID AND PLASTIC LIMIT TEST DATA 3/19/2007

Client: Bechtel Power Corporation

Project: BechteUISTP/COL

Project Number: 5050-06-0496

Location: Boring 919

Depth: 8.0'-10.0'
Material Description: Fat Clay

Date: 12/17/2006
Testing Remarks: Tested By:AC

ASTM D4318-05

Sample Number: STP-273 (UD-1)

USCS Class.: CH

Reviewed By:RF

i d
Run No. 1 2 3 4 5 6

Wet+Tare 36.06 35.93 36.32
Dry+Tare 32.87 32.83 33.05

Tare 28.09 28.27 28.33

# Blows 29 23 21
Moisture 66.7 68.0 69.3

701 1 Liquid Limit- 68

69.6,PlasticLimit= 21

69.2---7- I Plasticity Index= 47
68.8 Natural Moisture= 23.3

68.8 Liquidity Index= 0.0

68.4 --

68g

67.6 - r-- -,

66.8- - - - [
66 , r

5 6 7 8 9 10 20 25 30 40
Blows

Run No. 1 2 3 I 4
Wet+Tare 35.32 35.89
Dry+Tare 33.88 34.53

. Tare 27.12 28.13
Moisture 21.3 21.2

Wet+Tare Dry+Tare Tare I Moisture
453.4 400.3 172.6 23.3

P\

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

Dashed line indicates the approximate /

upper limit boundary for natural soils

50.

40-. . __

0

30~

20 - ___ _

10- 
_

7--

4 NI-r-, 
l0-

10 30 50 70 90 110

LIQUID LIMIT

SOURCE SAMPLE# DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION NM % LL P,

B-919 UD-2 23' to 25' 2-25-07 ML Sandy Silt 20.4 NV NP

Client Bechtel Power Corporation A Tested by: JA Reviewed by: M1A 3

Project Bechitel/STP/COL 
MACTEC, INC. ASTMD431805

Project No. 5050-06-0496 Figure Charlotte, North Carolina
KA W -11310 -1



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL
T ject Number: 5050-06-0496

Sample Data

Source: B-919
Sample No.: UD-2
Elev. or Depth: 23' to 25' Sa
Location: B-919
Description: Sandy Silt
Date: 2-25-07 Natural Moisture: 20.4
USCS Class.: ML AA
Testing Remarks: Tested by: JA Reviewed I

ASTM D4318-05

Lmple Length(in./cm.):

SHTO Class.:
Dy: MH

Liquid Limit= NV
Plastic Limit= NP

Plasticity Index= NP

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

SI-

z
z
0

LLI-

0
z

F)

LIQUID LIMIT

SOURCE SAMPLE# DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL P1

1 B-919 UD-3 43to45 3-22-07 CH Fat Clay 26.5 66 42

Client BIechtel Power Corporation 
0 Tested by: JA Reveiwed by: MF1

PrCject BechtelsorP/COL. 
MACTEC, INC. AS'rM D4318-05

Pro No. 550-06-496 Figure Charlotte, North Carolina
Y.AW 31tcio07



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation
roject: Bechtel/STP/COL

.roject Number: 5050-06-0496

Sample Data

Source: B-919
Sample No.: UD-3

Elev. or Depth: 43' to 45' Sample Length(in./cm.):
Location: B-919

Description: Fat Clay

Date: 3-22-07 Natural Moisture: 26.5

USCS Class.: CH AASHTO Class.:
Testing Remarks: Tested by: JA Reveiwed by: MH

ASTM.D4318-05

Liquid Limit Data

Run No. 1 2 3 4 5 1 6

Wet+Tare 27.44 29.35 29.47

Dry+Tare 20.99 22.04 21.84

Tare 11.05 10.98 10.66

# Blows 35 23 15
Moisture 64.9 66.1 68.2 _ _ _ "

6 Liquid Limit= 66
Plastic Limit= 24

Plasticity Index= 42

67.4

66.41

65.4 - •I]• ]

4"5 10 20 25 30 40
Blows

Plastic Limit Data
Run No.1 1 1 2 ! 3 4 1

a) I

Wet+Tare 17.37 18.32
D4y+Tare 16.06 -16.90 25"4

TareR 10.80 2 10.95 4 I_

Aoisturel 24.9 [ 23.9 _ _ _ _

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

66

65

65

Z 64
I--
z
0
c0 64

I6 6:

.4 - -

.2- _,_ . . . .. .-

.8

n4 - - )A an An

w
0
z

0-
Z'

63.

62.

62.
U ;• IW*./

NUMBER OF BLOWS
,=11v

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL P1

Boring919 STP-252 48.5-50.0' 12/17/2006 CH Fat Clay 23.1 65 45

(SS-13)

Client Bechtel Power Corporation 
0 Tested By:AC Reviewed By:MH/RF

ASTM D4318-05

Project BechtelISTP/COL , y M ACTEC

P"7
Project No..5050.06-0496 

Y.

11-A W q 13 1o3



LIQUID AND PLASTIC LIMIT TEST DATA 2123/2007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boring 919

Depth: 48.5'-50.0'
Material Description: Fat Clay

Date: 12/17/2006
Testing Remarks: Tested By:AC

ASTM D4318-05

Sample Number: STP-252 (SS-13)

USCS Class.: CH
Reviewed By:MH/RF

IItAtl§

Run No. . 1 . 2 3 4 5 6
Wet+Tare 37.80 37.38 37.92
Dry+Tare 34.06 33.67 34.08

Tare 28.10 27.92 28.27
# Blows 33 24 21

Moisture 62.8 64.5 66.1

66.4 1 1 Liquid Limit= 65

1 Plastic Limit= 20

65.,6 Plasticity Index= 45
65.21 - INatural Moisture= 23.1

Liquidity Index= 0A
64.8 --

.).V 64.4 --
64 -

63.6-[

63.2[ [

62.81

62.41 6
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tare 36.08 37.88
Dry+Tare 34.75 36.32

Tare 28.13 28.34
Moisture 20.1 19.5

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

S - r -?--*-- r - 7 - *, *~-*--**--6

5

4

1--
z

z
0

0L

x
a
z

F-
U)

:5

3

Dashed line Indicates the approximate
upper limit boundary for natural soils

//&

30--/
///

,//

20 ""_ / _ __/
:: //

0 :.

Ty/i•(L//• MLi rOL "'Mr OH

/ " C,

I . . . . . n t'

2

1

N

0 10 20 30 40 60 t60- LIQUID LIMIT
70 80 9U UUV I IV

NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PI

Boring 927 STP-313 6.0'-7.5' 12/15/2006 CL Lean Clay with Sand 19.2 -4
(ss-5)

Client Bechtel Power Corporation ASTM D4318-05
Cle t BctlPower Corporation 

STested By:AC Reviewed By:MH:

Project Bechtel/STP/COL 7MACTEC
Project No. 5050-06-0496

KAw 411-o7



LIQUID AND PLASTIC LIMIT TEST DATA 41112007

Client: Bechtel Power Corporation

Project: Bechtel/STPiCOL

Project Number. 5050-06-0496

Location: Boring 927

Depth: 6.0'-7.5'

Material Description: Lean Clay with Sand

Date: 12/15/2006 USCS Class.: CL

Testing Remarks: Tested By:AC Reviewed By:MH

ASTM D4318-05

Sample Number: STP-3i3 (SS-5)

AASHTO Class.: A-6(12)

m

Run No. 1 2 3 4 5 6
Wet+Tare 36.90 36.72 37.99
Dry+Tare 34.76 34.32 35.48 .

Tare 28.18 27.23 28.27

# Blows 33 25 20
Moisture 32.5 33.9 34.8

361 1 1 , Liquid Limit= 34
35.6- Plastic Limit- 16

35.2 - Plasticity Index= 18
Natural Moisture= 19.2

3 ' I.Liquidity Index= 0.2
34.4 -

N +34[

33.6 -

33.2p

32.8

32.41 - -

32, 156 7 8 9 10 .20 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tare 35.90 36.76
Dry+Tare 34.84 35.57

Tare 28.29 28.33
Moisture 16.2 16.4

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

I-
zw
z
0

w

36

32 ----- -- ___ - - - - - - -

28 - - - - -

24 _ _

.16 - - 4

12 - - -

5 6 7 89 10 20 25 30 40

•rt

d

0
z_

()
I:L

3

LU

Dashed line indicates the approximate
upper limit boundary for natural soils

/

40 ,//

0/

yM L Qr 0OL MH or OF]0 I ___

2

1

NUMBER OF BLOWS
•v

0 10 20 30 40 50 60
LIQUID LIMIT

70 80 90 100 110

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION

Boring 927 STP-257 10.5'-12.0' 12/15/2006 ML SandySilt .

(SS-8)

Client Bechtel Power Corporation 
0 Tested By:AC Reviewed By:RF

ASTM D4318-05

Project Becitel/STP/COL 'M ACTEC . .

Project No. 5050-06-0496 ] ' " _ _ "_ _ _ __"

KAW 5 ql3 1o7



LIQUID AND PLASTIC LIMIT TEST DATA 2/23/2007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 927

Depth: 10.5'-12.0'

Material Description: Sandy Silt

Date: 12/1,5/2006
Testing Remarks: Tested By:AC

ASTM D4318-05

Sample Number: STP-257 (SS-8)

USCS Class.: ML
Reviewed By:RF

ru".11OWN
Run No. 1 2 3 4 5 6

Wet+Tare

Dry+Tare
. Tare

# Blows

Moisture _

401 1 1 1Liquid Limit= NV
36 ,Plastic .Limit= NP

32i i l Plasticity Index- NP

281 - - -
Natural Moisture= 22.3

I _

241 -

201 2

16 i ,- - • ,

12 I

12-- ---8 -1 - 1 1

5 6 7 8 9 10 20 25 30 40
Blows

Run No.I 1 2 3 4

Wet+Tare

Dry+Tare

Tare

Moisture

Aý

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

31

31

30,

30.

.6-

.2 8

2

O 39
I.-
w

I-
z
0
o 29.
W

31 2 9.

Zz

I--
0
I_

28.81

5 6 I II s 10 20 25 30 40
NUMBER OF BLOWS LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PI

Boring 927 STP-312 23.5'-25.0' 12/16/2006 CL Lean Clay 25.5 29 10

(SS-IO) ..

Client Bechtel Power Corporation 
S Tested By:AC Reviewed By:MH

PASTM D4318-05

Project Bechtel/STP/COL . y1M ACTEC

Project No. 5050-06-0496 ______ _"_"___7

KAW• HI31o7



LIQUID AND PLASTIC LIMIT TEST DATA 41`112007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 927

Depth: 23.5'-25.0'

Material Description: Lean Clay

Date: 12/16/2006
Testing Remarks: Tested By:AC

ASTM D4318-05

Sample Number: STP-312 (SS-10)

USCS Class.: CL
Reviewed By:MH

Run NO. 1 2 3 4 5 6
Wet+Tare 37.90 38.22 36.81

Dry+Tare 35.74 35.96 34.84

Tare 28.16 28.22 28.39

# Blows 28 I 25 17

Moisture 28.5 j 29.2 30.5

31.631.21 Liquid Limit=- 29

Plastic Limit-- 19

30.8 Plasticity Index= 10

30.4- , 1 1 Natural Moisture= 25.5

3 Liquidity Index= 0.6
301 -

29.61

29.2 - ,

28.8-- 1 1 K -II -
28.4 1

28

27.6
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 23 4
Wet+Tare 37.83 36.15
Dry+Tare 36.30 34.90

Tare 28.36 28.38
Moisture 19.3 19.2

M

Wet+Tare I Dry+Tare I Tare I Moisture
806.2 678.4 177.6 25.5

ýk \0
MACTEC, Inc.
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CD

0~

LIQUID LIMIT

DEPTH/ELEV.
48' to 50'

Client Bechtel Power Corporation

Project Beclitel/STP/COL

Drninrf Nin SOSO-06-0)496 [ Fiaure

0 T'ested by: .IA Reviewed Oy: MH
MACTEC, INC. ASTM D4318-05

arlotte, North Carolina
MW 300c107



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Bechtel Power Corporation

.oject: Bechtel/STP/COL
Aroject Number: 5050-06-0496

Sample Data

Source: B-927
Sample No.: UD-3
Elev. or Depth: 48' to 50' Sample Length(in./cn.):
Location: B-927
Description: Fat Clay
Date: 3-22-07 Natural Moisture: 28.2
USCS Class.: CH AASHTO Class.:
Testing Remarks: Tested by: JA Reviewed by: MH

ASTM D4318-05

Liquid Limit Data

Run No.L 1 2 1 3 4 5 6
_ _ _ _ _ _ _ _ _ _ _ ii _ _ _ ,1 _ _ _ _ _ _ _

Wet+Tare[ 33.66 32.89 - 29.43 _ I

Dry+Tarel 25.90 25.35 m 23.00 _ _

Tarel 11.01 11.43 K 11.65 I _ _

# BlowsL 35 25 18 ___

Moisture! 52.1 54.2 56.7 -

57.4 - .- - .-.- - - .- . - .

* ~.Liquid Limnit= 54

-~Plastic Limit= 21
. Plasticity Index= 33

55.0 -I

- IF!
53.8 d

51.45 L H

5 10 20 25 30 40
Blows

Plastic Limit Data

Run No.i .1 2 3 i 4

Wet+Tare! 18.14 I 18.28 _1_
Dry+Tare l 16. 98 1 16.91

Tare I 10.94 10.88 _ _

4ioisture 1 19.2 1 22.7 1 _ _

MACTEC, INC.



LIQUID AND PLASTIC LIMITS TEST REPORT

xw

0

F-
ri)

41

NUMBER OF BLOWS LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL P1

Boring 919 STP-265 .5-6.0' 2/17/07 CH Fat Clay .33

(TP-I) ___

Client Bechtel Power Corporation ASTM By31-0 Reviewed By:RF

Project BechteI/STP/COL 
AMC E /43,8,0

Project No. 5050-06-0496 I
•W 1310o7



LIQUID AND PLASTIC LIMIT TEST DATA 2/2312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 919

Depth: .5'-6.0'

Material Description: Fat Clay

Date: 2/17/07 USCS Class.: CH

Testing Remarks: Tested By:AC Reviewed By:RF

ASTM D4318-05

Sample Number: STP-265 (TP-1)

M m

Run No. 1 2 3 4 5 6

Wet+Tare 38.26 36.88 36.97

Dry+Tare 34.97 33.96 33.65

Tare 28.20 28.16 27.13

# Blows 29 23 21

Moisture 48.6 50.3 50.9

52 1 1 Liquid Limit= 50

Plastic Limit- 17

51.2- FPlasticity Index= 33

5 08 Natural Moisture= 20.2
50.81 -i--

. Liquidity Index= 0.1
c 50.4 - - - ! 1

I I

49.6 -

49.2-1 --------- \

48.81 S • T

48.4 • 1 L I

481 • af-T 7
5 6 7 8 9 10 20 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tare 37.71 37.37
Dry+Tare 36.29 36.01

Tare 27.99 28.02
Moisture 17.1 17.0

0

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

48.5

'1 'lIt ~
I-z 44

z
0

0

'4

47

46 -

5.5

44-

w

I--

U)

.5

4

Li43 .5
5 6 1 8 9 10 20 25 30 40

NUMBER OF BLOWS LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM % LL P1

Boring 927 STP-267 0.5'-4.0' 12/19/2006 CL Lean Clay 24.1 45 30

(TP 1)

Client Bechtel Power Corporation . Tested By:AC Reviewed By:RF
Cliet BehtelPowr CoporaionASTM D4318-05

Project Bechtel/STP/COL Ž[AMACTEC

Project No. 5050-06-0496 ___MACTEC_ ___-___

K~v 41i3167



LIQUID AND PLASTIC LIMIT TEST DATA 2/2312007

Client: Bechtel Power Corporation

Project: BechtelISTP/COL.

Project Number: 5050-06-0496

Location: Boring 927

Depth: 0.5'-4.0'

Material Description: Lean Clay
Date: 12/19/2006

Testing Remarks: Tested By:AC
ASTM D4318-05

Sample Number: STP-267 (TP1)

USCS Class.: CL

Reviewed By:RF

t 0
Run No. 1 2 3 4 5 6

Wet+Tare 37.87 38.03 35.10

Dry+Tare 34.60 34.90 31.97

Tare 27.20 28.11 25.41

# Blows 28 21 16

Moisture 44.2 46.1 1 47.7

48.5 [
48. I ILiquid Limit= 45

48 Plastic Limit= 15

47.5 - -Plasticity Index= 30
47 Natural Moisture= 24.1

Liquidity Index= 0.3
46.5 - 1 ,

45.5

45-1 -
44.5 - - -\

44-43.5 - -

5 6 7 8 9 10 20 25 30 40
Blows

Run No. 1 2 3 4
Wet+Tare 35.96 38.38
Dry+Tare 34.88 37.08

Tare 27.41 28.33
Moisture 14.5 14.9

MACTEC, Inc.



LIQUID AND PLASTIC LIMITSTEST REPORT

52.4 - -60--

- - ___- -_ - 0, Dashed line indicates the approximate

upper limit boundary for natural soils

//
50 /51.6 
50

40- __

Fd

- /

1- 
z__

F - - - ---
50.4 -- ------ 30- '

50/

-- 
~20-_

49.

49.2- - --- - - 10- /

48.8 -
--- LLMoO MH orOH

48.4 
0 -

5 6 7 8 9 10 20 25 30 .40 0 10 20 30 40 50 60 70 80 90 100 110

NUMBER OF BLOWS - LIQUID LIMIT

SOURCE SAMPLE # ]DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL P1

C 304 STP-261 3.0'-6.75' 12/18/2006. CIt. FatClay 21.7 51 36

Client Bechtel Power Corporation 
0 Tested By:AC Reviewed By:MH/RF

ASTM D4318-05

Project Bechtel/STP/COL-.M ACTEC

Project No. 5050-06-0496 [ _'__"___

K.AW L31o7



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL
Project Number: 5050-06-0496

Location: C 304
Depth: 3.0'-6.75'
Material Description: Fat Clay

Date: 12/18/2006
Testing Remarks: Tested By:AC

ASTM D4318-05

Sample Number: STP-261 (TP1)

USCS Class.: CH
Reviewed By:M/I-RF

Run No. 1 2 3 4 6
Wet+Tare 36.18 37.38 36.54

Dry+Tare 33.22 34.29 33.64

Tare 27.20, 28.25 28.05

# Blows 32 22 20

Moisture 49.2 51.2 51.9

52.41

521 i Liquid Limit= 51

52-- - - - -,- Plastic Limit= 15

51.6 I I I I Plasticity Index= 36
5 12 _ Natural Moisture= 21.7

' - - i i Liquidity Index= 0.2
50.8 -• 50.41.. i• IL

501

49.6 - [I

49.2- . i

48.8 - - I I I I
48,4 I F

5 6 7 8 9 10 20 25 30 40
Blows

Run No. 1 2 3 4

Wet+Tare 38.06 32.15

Dry+Tare 36.78 31.27
Tare 28.36 25.55

Moisture 15.2 15.4

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

z

0U:5

, /60 Dashed line indicates the approxiinate 00,

upper limit boundary for natural soils //

40- // /

30 /

00

/~/,

.I0 /I

!/i!•L•//L//7 L r O M o /

711/

II

0 10 20 30 40 50 60 10
LIQUID LIMIT

80 90 IUU I IV

NUMBER OF BLOWS

T T I M LL
• C:nl t • r•:l::::

I AM-I F~ I 
IFT/LV DT APE usuSI - .. I SOURCE SA PE ........ . I DATE t S.AMPL

0 C 404 STP-263 2.25'-7.0' 1 12/18/2006 C1H

MATERIAL DESCRIPTION
Fat Clay 24.3_

INKIA 0

62
PI

4ý4
-4 1

TDP I
1-I- i

Client Bechtel Power Corporation 0 Tested By:AC Reviewed By:RF
Client__Bechtel__PowerCorporation__ASTM D4318-05
Project Bechtel/STP/COL A4MACTEC

Project No. 5050-06-0496 _

j4o _13. el
KA W 413 1 v- I



LIQUID AND PLASTIC LIMIT TEST DATA 2/23/2007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: C 404

Depth: 2.25'-7.0'
Material Description: Fat Clay

Date: 12/18/2006 USCS Class.: CH
Testing Remarks: Tested By:AC Reviewed By:RF

ASTM D4318-05

Sample Number: STP-263 (TP1)

Run No. 1 2 3 4 5 6
Wet+Tare 38.32 37.92 32.66

Dry+Tare 34.29 34.23 29.51

Tare I 28.05 28.39 24.36
#Blows 16 21 33

Moisture 64.6 63.2 61.2

64.814I I - Liquid Limit= 62

64.4-H - I E i \\i - Plastic Limit= 18

64 - , Plasticity Index= 44
I I N_ __II 1 1.
6 Natural Moisture= 24.363.6 [. I Liquidity. Index- 0.1

63.21

62.8 1 1

62.4-

62 --

61.6 t • _

61 .21

60.85 30 40
6 7 8 9. 10 20 25 30 40

Blows

Run No. 1 2 3 4
Wet+Tare 35.58 36.98
Dry+Tare 34.45 35.67

Tare 28.15 28.33
Moisture 17.9 17.8

.

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

0
z

ci)

I p - . ~.. ~ -

OUURCE I SAMPI F U DlFPTH/FI FVJ I flATI= RAM•DI 1::l I IIqre

SAP fD--/rL~/DT AP ED HQ/- IV"'% I ýTIML UC~3%rfr- 1 IPJIN NM %o LL P

Borin 919 STP-266 6'-8.5' 12/19/2006 CH Fat Clay 25.9 -74 52

(TP-2)

Clen BchI Power Corporation * Tested By:AC/TFI Reviewed By:MHIRF

Project Bechtel/STP/COL Ml'TE ASTM D4318-MT

Project No. 5050-06-0496 I
I(Aw q 1310-7



LIQUID AND PLASTIC LIMIT TEST DATA 2123/2007

Client: Bechtel Power Corporation
Project: Bechtel/STP/COL

Project Number: 5050-06-0496
Location: Boring 919

Depth: 6'-8.5'
Material Description: Fat Clay

Date: 12/19/2006
Testing Remarks: Tested By:ACiTH

ASTM D4318-05

Sample Number: STP-266 (TP-2)

USCS Class.: CH

Reviewed By:M-H/RF

Run No. 1 2 3 4 5 6

Wet+Tare 34.93 35.67 36.12
Dry+Tare 31.63 32.46 32.74

Tare 27.05 28.07 28.21
# Blows 31 26 24

Moisture 72.1 73.1 74.6

75.6 I
7. . z z z z I I I Liquid Limit=- 74

7..2 Plastic Limit=- 22

7 .8. Plasticity Index= 52

74Natural Moisture= 25.9
74. t - ' 

Liquidity Index= 0.1
74 -

V573.61

73.21

72.81 .

i :9L -4 -i
72.4I

721 ___ I
71.61

5 6 7 8 9 10 20 25 30 40
Blows

Run No. 1 2 3 4
Wet+Tare 38.93 40.67
Dry+Tare 36.76 38.45

Tare 26.91 28.14
Moisture 22.0 21.5

A.

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT

w

z

0-

nI

LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USGS MATERIAL DESCRIPTION NM% LL Pl

Boring 927 STP-268 5.5'-8.5' 12/19/2006 CL Lean Clay 22.0 41 26

, (TP2) ._

Co0 Tested By:AC Reviewed By:RRF

C~lient Bechtel Power Corporation ASTM D4318-05

Project Bechtel/STP/COL..YM ACTEC "

Project No. 5050-06-0496 _ _ _/-"_"_ 
__

K-Aw 4131c7



LIQUID AND PLASTIC LIMIT TEST DATA 212312007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: Boring 927

Depth: 5.5'-8.5'

Material Description: Lean Clay

Date: 12/19/2006
Testing Remarks: Tested By:AC

ASTM D4318-05

Sample Number: STP-268 (TP2)

USCS Class.: CL

Reviewed By:RF

Run No. 1 2 3 4 5 6
Wet+Tare 37.71 37.57 39.13

Dry+Tare 34.95 34.79 35.97

Tare 28.15 28.07 28.61

#Blows 30 24 16

Moisture 40.6 41.4 42.9 _

43.6- - -- Liquid Limit= 41

43.6 Plastic Limit= 15

43.2 - - I Plasticity Index= 26

428 Natural Moisture= 22.0

__ \ _ Liquidity Index= 0.3
42.4 - I t
S 42 - -! \ I t! !

41.6 - i I1t ••F

41.2 -jz!z ,/ I
... i !\k I II I

40.8 - - .--- - ---- _

4 .- - l-- .404 - I I I 140 I ! i•i ii i
5 7 89 10 20 25 30 40

Blows

Run No. 1 2 3 4 [

Wet+Tare 36.43 38.99 3

Dry+Tare 35.42 37.58
Tare 28.35 28.03

Moisture 14.3 14.8 1

0ý 'vý% X1
MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT
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38.

38.1
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3---- __-_

38
5 6 8 9. 10 20 25 30

NUMBER OF BLOWS

40
LIQUID LIMIT

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PI

C 304 STP-262 6.57'-9.0' 12/18/2006 CL 25.5 40 23

(TP-2)

Client Bechtel Power Corporation 
0 Tested By:AC/THD Reviewed By:MH/RF

ASTM D43 18-05
Project IBechtelISTPICOL M i\ACTEC 4

Project No. 5050'-06-0496 _ _ _ _ _-o7_ _ _

YAw 131/o7



LIQUID AND PLASTIC LIMIT TEST DATA 2123/2007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: C 304

Depth: 6.57'-9.0'
Material Description: Lean Clay

Date: 12/18/2006

Testing Remarks: Tested By:AC/TH

ASTM D4318-05

Sample Number: STP-262 (TP-2)

USCS Class.: CL
Reviewed By:MHI/RF

Run No. 1 2 3 4 5 6
Wet+Tare 35.15 38.06 38.81
Dry+Tare 32.13 35.23 35.72

Tare 24.36 28.26 28.15

# Blows 31 25 21

Moisture 38.9 40.6 40.8

42 1 1
'-' Liquid Limit- 40

41.61 Plastic Limit- 17

'41.2 Plasticity Index= 23
40.8 Natural Moisture= 25.5

4.i Liquidity Index= 0.4
40 .4-I

II I
.e 40 - -

39.6 -

39.2- , , -

38.8 - - [ I
- - I i I

38.4
381

5 6 7 8 9 10 .20 25 30 40
Blows

Run No. 1 2 3 4
Wet+Tare 35.75 37.77
Dry+Tare 34.64 I 36.36

Tare 28.26 28.18 •
Moisture 17.4 17.2

MACTEC, Inc.



LIQUID AND PLASTIC LIMITS TEST REPORT
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NUMBER OF BLOWS

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PI

C 404 STP-264 7.0'-9.0 12/18/2006 CH FatClay 28.4 77 56
(TP2)

0 Tested By:AC Reviewed By:RF
Client Bechtel Power Corporation ASTM D4318-05

Project Bechtel/STP/COL -' M ACTE
YMACTECe 5 -_-o

Pr, ect No. 5050-06-0496•

ICA W q1310j



LIQUID AND PLASTIC LIMIT TEST DATA 2/23/2007

Client: Bechtel Power Corporation

Project: Bechtel/STP/COL

Project Number: 5050-06-0496

Location: C 404

Depth: 7.0'-9.0'

Material Description: Fat Clay

Date: 12/18/2006

Testing Remarks: Tested By:AC

ASTM D4318-05

Sample Number: STP-264 (TP2)

USCS Class.: CH

Reviewed By:RF

IND M "Mih
Run No. 1 2 3 4 5 6

Wet+Tare 36.79 36.88 36.64

Dry+Tare 33.07 33.18 32.95

Tare 28.09 28.36 28.21

# Blows 34 26 24

Moisture 74.7 76.8 77.8

78.2 r Liquid Limit=- 7777.81 -Plastic Limit- 21

77.4 - -Plasticity Index= 56

, - Natural Moisture= 28.4
Liquidity Index= 0.1

76.6 __

Va76.2I

75.8

75.1

75.K -
74.6--I

74.21 ---

5 6 7 8 9 10 20 25 30 40
Blows

Run No. I 2 3 4
Wet+Tare 32.27 39.89
Dry+Tare 30.39 37.88

Tare 21.56 28.27 _

Moisture 21.3 20.9

#~ N

MACTEC, Inc.




