
Geotechnical Subsurface Investigation
Final Data Report

FSAR Appendix 2.5-A
Binder 2

Calvert Cliffs
Nuclear Power Plant

Unit 3

Constellation Generation Group
UniStar Nuclear Operating Services



Binder No. 2 of 3

GEOTECHNICAL SUBSURFACE INVESTIGATION
DATA REPORT

(REVISION NO. 1)

CGG Combined Operating License Application (COLA) Project
Calvert Cliffs Nuclear Power Plant (CCNPP)

Calvert County, Maryland

April 13, 2007

Prepared By:

SCHNABEL ENGINEERING NORTH, LLC
Gaithersburg, Maryland

(Schnabel Project No. 06120048)

Submitted To:

BECHTEL POWER CORPORATION
Frederick, Maryland

(Bechtel Subcontract No. 25237-103-HC4-CYOO-00001)

Binder No. 2 of 3

Including:

Appendix F: Cone Penetration Testing (CPT)
Appendix G: Borehole Geophysics
Appendix H: SPT Hammer Energy Study

Schnabel Engineering North, LLC



Appendix F Core Penetration Test



APPENDIX F
CONE PENETRATION TESTING (CPT)

9 CPT Report

Project No. 06120048/April 13, 2007 Schnabel Engineering North, LLC



Schnabel Project No. 06120048
Appendix F: Cone Penetration Testing (CPT)

CPT REPORT
Presentation of In Situ Testing Program Results

ConeTec, Inc.
August 31, 2006

Project No. 06120048/April 13, 2007 Schnabel Engineering North, LLC



PRESENTATION OF IN SITU TESTING PROGRAM RESULTS
Revision I

Calvert Cliffs Nuclear Power Plant
Calvert County, Maryland

July 11 through 31, 2006

Prepared for:

Schnabel Engineering
Gaithersburg, MD

Prepared by:

CONETEC

ConeTec Inc.
Charles City, Virginia

November 13, 2006



1.0 INTRODUCTION . ............................................... 3

2.0 FIELD EQUIPMENT AND PROCEDURES ............................................................ 4

2.1 CONE PENETRATION TESTING ........................................................................ 4
2.2 PORE PRESSURE DISSIPATION TESTS .......................................................... 6

3.0 CONE PENETRATION TEST DATA AND INTERPRETATION ............................... 8

3.1 ANALYSIS OF PIEZOCONE DATA- GENERAL ................................................. 8
3.2 C O N E P LO T S .................................................................................................... 9
3.3 PORE PRESSURE DISSIPATION TEST RESULTS .......................................... 9
3.4 SHEAR WAVE VELOCITY MEASUREMENTS ................................................. 11
3.5 CPT DATA PROCESSING ................................................................................. 11

5.0 REFERENCES ....................................................................................................... 12

TABLES

TABLE 1 Sounding Information Table
TABLE 2 Dissipation Test Summary

FIGURES

FIGURE 1 Typical Cone Penetrometer
FIGURE 2 Schematic of Shear Wave Testing Configuration
FIGURE 3 Typical Dissipation Tests

APPENDICES

APPENDIX A CPT Plots
APPENDIX B Shear Wave Velocity Test Data
APPENDIX C Pore Pressure Dissipation Tests
APPENDIX D CPT Interpretation Methods



1.0 INTRODUCTION

This report presents the results of a peizo cone penetrometer testing (CPTU) program
carried out at the site of the proposed nuclear power plant structure adjacent to the
existing Calvert Cliffs Nuclear Power Plant. The work was performed under subcontract to
Schnabel Engineering, Inc. of Gaithersburg, Maryland. The CPTU program took place
during the period of July 11th through 3 1st, 2006.

A total of sixty-three CPTU and SCPTU soundings were completed at selected locations.
The majority of the CPT soundings encountered refusal conditions before the target
termination depth was achieved. In several locations, the CPT was continued below the
refusal depths after pre-drilling operations were conducted. The CPT testing was
performed to evaluate in situ geotechnical as well as seismic criteria. CPT sounding
locations were selected and numbered under the direction and supervision of Mr. Bill
Bradfield of Schnabel Engineering.
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2.0 FIELD EQUIPMENT AND PROCEDURES

2.1 CONE PENETRATION TESTING

The cone penetrometer tests were carried out using an integrated electronic seismic
piezo cone. The piezo cone used was a compression model cone penetrometer with a
15 cm2 tip and a 225 cm2 friction sleeve. The cone is designed with an equal end area
friction sleeve and a tip end area ratio of 0.85. The piezo cone dimensions and the
operating procedure were in accordance with ASTM Standard D-5778-95. A diagram of
the cone penetrometer used for this project is shown as Figure 1.

Pore pressure filter elements, made of porous plastic, were saturated under a vacuum
using silicone oil as the saturating fluid. The pore pressure element was six millimeters
thick and was located immediately behind the tip (the U2 location) for all soundings.

The cone was advanced using a unitized, track-mounted, purpose-built 15 ton CPT rig.
The following data were recorded every five centimeters (approximately every 2 inches)
as the cone was advanced into the ground:

- Tip Resistance (qc)
- Sleeve Friction (fs)
- Dynamic Pore Pressure (U)

The field data recorded is included on the attached CD.

Before each sounding a complete set of analog baseline readings are taken with an
integated multi-meter and compared with the digitized value on the computer screen.
This provides a check on the analog to digital conversion board.

Evaluation of the analog baselines is key to consistent readings. The baseline data
should be stable and should not wander excessively during the course of a sounding.
Baseline data can be used to apply corrections to the cone data where necessary. For
this project, the baseline shift from sounding to_sounding was small, typic<alylyess than
0.1% of full scale, and no data corrections were applied.

During seismic testing, the seismic signals were recorded using a geophone mounted. in
the cone as shown in Figure 1 and an up-hole integrated digital oscilloscope. A sledge
hammer hit against a beam was used for the seismic source. Normal reaction for the
beam was provided by the dead weight of the rig placed upon the beam. A schematic of
the shear wave testing configuration is shown in Figure 2.

ConeTec, Inc. 4



Triaxial Geophones
or Accelerometer
(Vp & Vs)

Load Cells

Porous Filter
Element

Inclinometer (I)

Thermistor (T)

Friction Sleeve (Fs)

Pore Pressure
Transducer (U)

I

Cone Tip (Qc)

FIGURE 1 - TYPICAL CONE PENETROMETER
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FIGURE 2 - SCHEMATIC OF SHEAR WAVE TESTING CONFIGURATION

2.2 PORE PRESSURE DISSIPATION TESTS

When cone penetration is stopped, the piezo cone essentially becomes a piezometer.
While stopped, pore water pressures are automatically recorded at five-second intervals
and the readings are stored in a dissipation file. Dissipation data can then be plotted onto
a dissipation curve consisting of pore water pressure (U) verses time (t). The shapes of
dissipation curves are very useful in evaluating soil type, drainage and in situ static water
level.

A flat curve that stabilizes -quickly _(i.e. less than 30 seconds) is typical of a free drainiing-
sand. In this case, the final measured pore water pressure is the static in situ water
pressure.

Soils that generate excess dynamic pore water pressure during penetration will dissipate
this excess pressure when penetration stops. The shape of the dissipation curve and the
time of dissipation can be used to estimate ch, the coefficient of consolidation that can in
turn be used to calculate Kh, the horizontal permeability.

Figure 3 shows some idealized shapes of various pore water pressure dissipation curves.
The reader is referred Robertson et. al., 1992 to reference dissipation test data analytical
techniques.

ConeTec, Inc. 6



Estimation of Ground Water Table
from CPT Dissipation Tests

U

Dissipaliorn of Pore Pessre (u) in NC Clay

p............. p........................................

Lie - equilibrium pore pressure

Us

time

DiOsipation of Preo Pressure (u) th Saed

U

ue

Le - equilibrium pore p--essue

0- -time

D•sspaon of Pe Pressure (u) in Demse SWA.

DlaVatr Sil and Heavly OC Clay

0 4- eqrilbrim pore pessure

0- time

Dcone - Depth of Cone

Dwater - Depth to Water Table
Hwater - Head of Water

Water Table Calculation

Dwater = D cone- H water
where Hwater = Ue (depth units)

Useful Conversion Factors: 1psi = 0.704m = 2.31 feet (water)
ltsf = 0.958 bar = 13.9 psi
1m = 3.28 feet

FIGURE 3 - TYPICAL DISSIPATION TESTS
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3.0 CONE PENETRATION TEST DATA AND INTERPRETATION

3.1 ANALYSIS OF PIEZOCONE DATA - GENERAL

A total of sixty three CPT soundings, involving approximately 2555 feet of CPTU testing
and 996 feet of SCPTU soundings were completed.

The interpretation of cone data is based on the relationship between cone bearing, qc,
sleeve friction, fs, and penetration pore water pressure, U. The friction ratio, Rf, (sleeve
friction divided by cone bearing) is a calculated parameter which is used to infer soil
behavior type. Generally, saturated cohesive soils have low tip resistance, high friction
ratios and generate large excess pore water pressures. Cohesionless soils have higher
tip resistances, lower friction ratios and do not generate significant excess pore water
pressure.

The interpretation of soils encountered on this project was carried out using established
correlations presented in Appendix D. It should be noted that it is not always possible to
clearly identify a soil type based on qc, fs and U. Occasionally soils will fall within different
soil categories on the classification charts. In these situations, experience and judgment
and an assessment of the pore pressure dissipation data should be used to infer the soil
behavior type. Computer tabulations of the interpreted soil types along with certain other
geotechnical parameters for-each-cone hole is presented in Appendix B.

Each of the parameters measured in the sounding is discussed briefly below. A detailed
explanation of CPTU testing and interpretation of the results can be found in Robertson
et al. 1992.

TIP RESISTANCE (qc): The resistance to penetration, measured at the cone tip, provides
an accurate profile of subsurface strata. The recorded tip resistance is a composite of the
penetration resistance of the soils located five to ten cone diameters (7 to 14 inches) in
front of and behind the tip. The actual resistance "sensed" by the tip depends on the soil
-properties-and-on-the-relative-stiffness-of-the-layers encountered-T-ip-resistance-is -often-
corrected for pore pressure effects when testing in soft saturated cohesive soils.

For this project the correction was made and the tip resistance shown, qt is the corrected
tip resistance.

The correction used is: qt = qc + (1-a)U
Where: qt= corrected tip resistance

qc= measured tip resistance
a = net area ratio for cone (0.85 for this project)
U = dynamic pore water pressure measured behind tip

ConeTec, Inc. 8



SLEEVE FRICTION (f,). The resistance recorded on the friction sleeve, is a measure of
the remolded strength of the soil. Values of sleeve friction in very soft soils (such as peat)
may fluctuate due to the measured force being small relative to the capacity of the
measuring load cell.

FRICTION RATIO (Rf) The ratio of sleeve friction to tip resistance expressed as a
percentage, is an indicator of soil type. Cohesive soils generally have friction ratios that
are greater than two, while sands and non-plastic sifts have friction ratios that are lower
than two.

PORE PRESSURE (U) Dynamic pore water pressure i's measured during penetration.
Dynamic pore water pressure data can be found in the .cor and .xls files. Static pore
water pressure is measured when cone penetration is stopped. The measured dynamic
pore water pressure changes with the location of the porous filter and negative readings
are-'possible when the filter is located behind the tip.

It is important to note that the CPT classifies soil by physical behavior, not by grain size;
therefore, the CPT classification should be verified against samples obtained from a
conventional drilling program. While the CPT soil classification may not always be
accurate in terms of the actual label it applies to a particular soil, it is very accurate in
grouping soils with similar mechanical properties.

Table I presents a summary of the CPT sounding, including sounding depth.

3.2 CONE PLOTS

The data from the sounding was plotted using the computer program ScreenZ4. The
CPT plot is included in Appendix A. ScreenZ4 was developed by ConeTec Inc. and it
incorporates soil behavior type (SBT) classification as part of the plot. The soil
classification is based on the classification chart reproduced chart in Appendix D.

3.3 PORE PRESSURE DISSIPATION TEST RESULTS

When conducting CPT investigations, pore water pressure dissipations are automatically
recorded during pauses in penetration. The pore water pressure data is recorded at five
second intervals. Pore pressure dissipation test plots are included in Appendix C.
Usually, the water table depths used in the data interpretation are derived from the pore
water pressure dissipation tests in freely draining layers below the water table. Because
the predominant soil profile on this site consisted of sifts and clays below the water table
(within the exploration depths), it was not practical to record dissipation data until
hydrostatic pressure was achieved on every sounding location. This was realized very
early in testing program. This was then discussed with Schnabel representatives and it

ConeTec, Inc. 9



CONETEC
___ Table 1: Sounding Information Table

Depth Dissipation tEstimated Water Table
Sounding ID Filename (ft) Date (minutes) (ift) Comments

C-301 948cp51 52.33 24-Jul 48 seismic
C-302 948cp05 61.68 12-Jul 121 53

C-302-2 948cp57 55.28 26-Jul 53
c-302-2a 948cp68 137.96 26-Jul 4 '53 85 ft predrill

C-303 948cp04 25.43 12-Jul 25
C-303a 948cp54 47.08 25-Jul 15 45 ft predrill

C-303a-1 948cp55 71.36 25-Jul 15 50 ft predrill
C-303b 948cp56 123.36 25-Jul 18 15 80 ft predrill
C-304 948cp03 26.74 12-Jul 18 25 seismic
0-305 948cp06 74.31 12-Jul 28
C-306 948cp08 56.92 12-Jul 45 53

C-306a 948cp59 102.53 27-Jul 53 80 ft predrll
C-307 948cp07 75.29 12-Jul 30 seismic
C-308 948cp25 48.23 17-Jul 27 seismic
C-309 948cp24 70.05 17-Jul 26 27
C-311 948cp02 34.94 11-Jul 30
C-312 948cp01 56.43 11-Jul 35
C-313 948cp23 37.24 17-Jul 35
C-314 948cp22 39.53 17-Jul 35
C-401 948cp11 28.05 13-Jul 30 seismic

C-401-2a 948cp60 81.86 27-Jul 30 55 ft predrill, seismic
C-401-2b 948cp61 131.23 27-Jul 26 30 85 It predrill, seismic

C-402 948cp10 34.45 13-Jul 61 30
C-403 948cp52 43.80 24-Jul 35
G-404 948cp20 80.05 14-Jul 14 72 seismic
C-405 948cp43 40.03 20-Jul 25
C-406 914cp15 15.58 13-Jul 33 16
C-407 948cp12 32.32 13-Jul 87 22 seismic

C-407-2a 948cp62 96.29 28-Jul 10 22 50 ft predrill, seismic
C-407-b 948cp63 142.39 31-Jul 5 22 95 ftpredrill, seismic
C-408 948cp21 77.43 17-Jul 27 seismic

C-408a 948cp53 98.26 24-Jul 77 98 ft predrill, no casing
C-408-2a 948cp64 123.69 31-Jul 77 105 ft predrill, seismic

C-409 948cp49 80.54 21-Jul 50 34
C-411 948cp50 80.38 24-Jul 76 34
C-412 948p44 76.77 20-Jul 18
C-413 948cp28 13.62 18-Jul see footnote
C-.414 948cp29 62.50 18-Jul 55 17
C-415 948cp14 20.01 13-Jul see footnote
C-701 948cp46 29.53 21-Jul 1 see footnote

C-701a 948cp48 28.05 21-Jul see footnote offset 15 ft
C-702 948cp45 20.34 21-Jul see footnote
C-703 948cp19 32.64 14-Jul 23 see footnote
C-704 !M8=17 48.23 14-Jul 22
C-705 948cp18 33.96 14-Jul see footnote
C-706 948cp09 50.03 13-Jul 50
C-707 948cp16 1T9.52 - -1J1 --. -seefotnote- .... .
0-708 948cp42 50.03 20-Jul 22
C-709 948cp38 50.03 19-Jul 36
C-710 948cp31 21.16 18-Jul see footnote
0-711 948C;A0 34.94 20-Jul 24
C-712 948CP35 29.69 19-Jul 10 see footnote
C-713 946cp13 41.83 13-Jul see footnote
C-714 948cp37 85.14 19-Jul 19 14
C-715 948cp32 57.25 18-Jul 40
C-716 948cp41 20.51 20-Jul see footnote
C-717 948cp33 66.60 19-Jul 50 18
C-718 948cp36 34.12 19-Jul see footnote
C-719 948cp34 11.97 19-Jul see footnote,.
C-720 948cp39 70.70 20-Jul 60 21
C-721 948cp27 52.00 18-Jul 30
C-722 948cp30 38.39 18-Jul see footnote
C-723 948cp26 68.73 18-Jul 9 50

Footnote: Sounding terminated above estimated water table depth



0 CONETEC

Table 2: Dissipation Test Summary

Test Depth Duration Ch

Sounding ID (ft) (minutes) (cay/min)
C-302 34.94 121 3.24

C-302-2a 127.46 4 4.148
C-303b 97.11 18 20.281
C-304 16.57 18 0.962
C-306 46.1 45 0.338
.C-309 59.06 26 0.532

C-401-2b 128.12 25 6.246
C-402 21.33 61 0.936
C-404 66.11 14 1.551
C-406 13.12 33 3.401
C-407 11.15 18 1.419
C-407 13.78 31 2.651
C-407 18.54 40 0.31

C-407-2a 87.27 10 25.961
C-407-b 116.8 5 3.378
C-409 59.06 50 0.268
C-411 56.76 60 0.207
C-411 70.37 16 0.831
C-414 44.46 55 0.237
. .-701 29.2 1 331.65
C-703 20.01 23 0.65
C-712 26.25 10 4.72
C-714 57.09 19 0.77
C-717 50.85 50 0.287
C-720 51.67 60 0.222
G-723 38.55 9 1.756



was decided to correlate groundwater information with nearby monitoring wells. At the
time of this report, the well information was not made available. The water table depths
used in the data correlations and sounding logs should be considered approximate. There
were several soundings that also refused above the suspected water table. The water
table was arbitrarily set to 100 ft (i.e. significantly below the termination depth) for data
processing purposes.

ConeTec, Inc. 10



3.4 SHEAR WAVE VELOCITY MEASUREMENTS

Shear wave velocity measurements were conducted in thirteen CPT soundings The shear
wave measurements were taken on approximately 5-ft intervals in the soundings.
Tabular summaries of the results and shear wave velocity plots are presented in
Appendix B.

3.5 CPT DATA PROCESSING

The electronic data files were processed using the program CPTSumm. CPTSumm is a
program developed by ConeTec to calculate common engineering parameters from CPT
data. The processed data files are included on the data CD. The calculations used are
summarized in the table in Appendix D. Each calculation is derived according to the
referenced article.

For this project, a piezometric surface depths used in the data interpretation calculations
are given in Table 1, as well as in the header of each .xls file.

Several pore pressure dissipation tests were conducted at this site. The dissipation test
summary is presented in Table 2, and the plots are presented in Appendix C.
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0



CONE ETC Sh ae Engieerig t'ouding: C-311'"ILocalion:C C N P P
Cone:STD 20T f-0O-195
Oate:07:.11: 0 6 16:17

qt (tsf) fs (tsf) Rf (%) u (ft) SBTn

0.0 5.0 0

a

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

Refusal

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

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

Ref sal

I I I I I

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

..........

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

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

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

1000 0 12
Gravelly Sand to S
Sands
Gravelly Sand to Sa

......... ! ........... s•T •
Silt Mixtures

Sand Mixtures

:. ..... ....

-100
Max Depth: 34.94 (ft)

Depth Inc.: 0,164 (ft)

SBT. Soil Behavior Type (Robertson 1990)
Estimated Phreatic Surface



WCONE EC

I

S~hn~bL r~freeIn Sounding- C-312Schnabet Egi jeig Location:CCNPP
Cone:STO 20T
Date: 07: 11: 06

ADi- 195
15: 11

I
qt (tsf)

K
fs (tsf) Rf (%) u (ft) SBTn

0 0
G t It aelly Sand to S-

-C4

-4-2

C).

...........

...........

...........

Gravelly Sand to S2

Sands

Sand Mixtures

Silt Mixtures

Silt Mixtures

Sand Mixtures

Silt Mixtures
Sand Mixtures

...... l. I . .I. ..II ..I .t

Soil Behavior Type (Robertson 1990)SBT:
Depth Inc.: 0.164 (ft) Estimated Phreatic Surface

0



0
C Schnabel E -tgn n "' uordiong: C-31N3~~ Location: C C N P P

Cone:STO 20T

Date:07:17:06

IO- 195
12: 11 I

qt (tsf) fs (tsf) Rf (%) u (ft) SBTn

400 0. 0 5.0

........... R..... f . ...............

0 1000 0 12

Sands
Gravelly Sand to S

Clays

...........

Sand Mixtures

Silt Mixtures
Sand Mixtures

C-

a
w-

Refesal

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

S.

Soil Behavior Type (Robertson 1990)

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

Max. Depth 37.24 (ft)

Depth Inc.: 0.164 (ft)
SBr.

Estimated Phreatic Surface



CONET ECF Sounding: C-314Schr abdl E nleeri Location:C C N P P
Cone: STD
Date: 07: 1

20T ()D-195
7:06 11:14

qt (tsf ) fs (tsf) Rf (%) u (ft) SBTn

0 0 12
EMF7TT

...........

...........

Sands
Sand Mixtures

Sands

Silt Mixtures

Sand Mixtures
Silt Mixtures

Sand Mixtures

Silt Mixtures

...........

...........rI--

-z
-4-)

... ... ..

Max. Depth: 39.53 (ft)

Depth Inc.: 0.164 (ft)

SB1' Soil Behavior Type (Robertson 1990)
Estimated Phreatic Surface



CONETEC VSchnacbe1l Sounding: C-401
EnineerCing~ L..., ion: C C N P P

Cone:STO 20T
Oate: 07:13:06

fD- 195
10: 28 7

qt (tsf) fs (tsf) Rf (%) u (ft) SBTn

0
0 "•

400 0 0 0 12

Sands

i............... Silt Mixtures

...........

Willi-

Sand Mixtums

4-,

0--
(1
M,

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

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

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

...........

SB¶L. Soil Behavior Type (Robertson 1990)
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Depth Inc.: 0.164 (ft)
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SB'L. Soil Behavior Type (Robertson 1990)

Estimated Phreatic Surface



F°CONETEC S r be EeiSounding: C-408aSchna~be EngineeringLooation:C C N P
Cone:STD 20T

Date:07:24:06

iD- 195
16:52 I

I

qt (tsf) fs (tsf) Rf (%) u (ft) SBTn

1000 0 120O-I- 400 0.0 .

--

_C
O.e

-4-

wm

* I I I

Drill: Out

V00

.q ...........

.mm.... ....

Drill : Out

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

0

Sand Mixtures

Sensitive, Fine Gra

Undefined

Sand Mixtures

Sands

Sand Mixtures

Undefined

Undefined

........... % ..........

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

04 0 I

SBT Soil Behavior Type (Robertson 1990)

Estimated Phreatic Surface

IH

Max. Depth: 98.26 (ft)

Depth Inc.: 0,164 (ft)
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SBT: Soil Behavior Type (Robertson 1990)
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Max. Depth: 123.69 (ft)

Depth Inc.: 0.164 (ft)
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Depth Inc.: 0.164 (ft)



-- V____
CONETE C
A Sounding: C-412 Cone:STD 20T HD-195

Schnabef En iern Location:C C N P P Date: 0?: 2006 15:57

qt (tsf) fs (tsf) Rf (%) u (ft) SBTn

0 400 0.0 5.0 0.0 6.0 0 1000 0 12

0 -i-Sntoim-

- 1 0 .. .. . . . . . . ............. .......... ...... .. .............. ......... .............. . ..........................

-. 0.. ............. ....... .... ..... ............. ................. .. . .. .

-30 ....... ............

- ....0 ...... .......... ... .. .... ... ...... ... .. ...... .. .... ... .... ... .. .. ........ ........ .......... .... .. ... ...

4-,

-30...... . .............

.. . . . . . ..... ... ...... ....................... -.. . .... ...... [.... ........... ... ............... . . . . . . .. . . . . .. a ,' _xt - s

Sand Mixtures

Clays

-8Refsal Refiuisisal Reflia1

- 8 0 . .................... . . . . .. . . . ................... ...................... !.................. ... ......... ........... .... ......... ....... ...... .................... . . . . .. . . .. .. . . . .

-100 L L . L.LL4. tL.J.L.L. I. L L lLL LLLLL

Max. Depth: 76.77 (ft) SBT: Soil Behavior Type (Robertson 1990)
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SBT: Soil Behavior Type (Robertson 1990)
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SBT: Soil Behavior Type (Robertson 1990)
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SBT: Soil Behavior Type (Robertson 1990)Max. Depth: 32,64 (ft)

Depth Inc.: 0.164 (ft)
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WCONET EC Souding: C-705, SchntbeL EngieeriungLo.,tion:C C N P P Cone: STD 20T
Date: 07: 14:06

(iD- 195
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SBT: Soil Behavior Type (Robertson 1990)
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CONETEC Shear Wave Velocity- C-301
CCNPP
06-948

July 24, 2006
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CONETEC ConeTec Shear Wave Velocity Data Reduction Sheet

Hole:
Location:
Cone:
Date:

C-301
CCNPP
AD- 195
24-Jul-06

Source: Beam
Source Depth 0.00 m
Source Offset 2.15 m

Tip Depth Geophone
(m) Depth(m)

Travel Path Interval time Velocity
(m/s)

Velocity Interval Interval
(fts) _ Depth (m) Depth (ft)(m) (ms)

0.00
3.05
4.60
6.10
7.65
9.15
10.70
12.20
13.75
15.25
15.90

2.85
4.40
5.90
7.45
8.95
10.50
12.00
13.55
15.05
15.70

3.57
4.90
6.28
7.75
9.20
10.72
12.19
13.72
15.20
15.85

4.43
6.04
5.65
5.02
4.83
5.02
4.49
3.73
2.45

299.7
229.0
261.0
288.9
313.4
293.4
340.8
398.0
263.0

983.3
751.2
856.1
947.7
1028,2
962.5
1118.1
1305.9
863.0

3.62
5.15
6.67
8.20
9.72

11.25
12.77
14.30
15.37

11.89
16.90
21.90
26.90
31.91
36.91
41.91
46.92
50.44

0



COJob No: 06-948 Client: Schnabel Engineering Project Title: COCNPP Opemtor TS-SL Hole: C301- ALT Site: C C N P P
_ Date: 07:24:06 12:24 Cone: STD 20T AD-195
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Shear Wave Velocity- C-304
CCNPP
06-948

July 12, 2006
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CONETEC ConeTec Shear Wave Velocity Data Reduction Sheet

I I I-I,-,,I' I"fIA

Location:
Cone:
Date:

CCNPP
AD195
12-Jul-06

Source: Beam

I Source Depth 0.00 m
Source Offset 2.15 m

Tip Depth Geophone
(m) Depth(m)

Travel Path
(m)

Interval time
(ms)

Velocity
(m/s)

Velocity Interval Interval
(ft/s) Depth (m) Depth (ft)

0.00
3.05
4.60
6.40
7.65

2.85
4.40
6.20
7.45

3.57
4.90
6.56
7.75

4.69
4.87
2.98

282.9
341.8
399.5

928.0
1121.4
1310.7

3.62
5.30
6.83

11.89
17.39
22.39
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Shear Wave Velocity- C-307
CCNPP
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July 12, 2006
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CONETEC Con

-Hole:
Locati

eTec Shear Wave Velocity Data Reduction Sheet

on:
C-307
CCNPP
AD195
12-Jul-06

Cone:
Date:
Source: Beam
Source Depth 0.00 m
Source Offset 2.15 m

Tip Depth Geophone
(m) Depth(m)

Travel Path Interval time
(m) (ms)

Velocity
(m/s)

Velocity Interval Interval
(ft/s) Depth (m) Depth (ft)

0.00
3.05
4.60
6.10
7.75
9.15
10.70
12.20
13.75
15.25
16.80
18.30
19.85
21.35
22.90

2.85
4.40
5.90
7.55
8.95
10.50
12.00
13.55
15.05
16.60
18.10
19.65
21.15
22.70

3.57
4.90
6.28
7.85
9.20
10.72
12.19
13.72
15.20
16.74
18.23
19.77
21.26
22.80

3.96
5.36
4.23
3.83
4.84
5.31
6.57
5.88
5.46
4.74
5.35
3.86
3.62

335.5
257.7
371.5
354.0
313.0
277.6
232.8
252.2
281.0
313.9
287.8
386.2
426.2

1100.7
845.4
1218.7
1161.2
1026.8
910.6
763.7
827.6
922.0
1029.9
944,3
1267.0
1398.1

3.62
5.15
6.72
8.25
9.72
11.25
12.77
14.30
15.82
17.35
18.87
20.40
21.92

11.89
16.90
22.06
27.07
31.91
36.91
41.91
46.92
51.92
56.92
61.92
66.93
71.93



CONETEC Job No: 06.948 Client: Schnabel Engineering Project Title: CCNPP Operator TS-SL Hole: C307-ALT Site: CC N P P
Date: 07:12:06 14:47 Cone: STD 20T AD-195
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CONETEC Shear Wave Velocity- C-308
CCNPP
06-948

July 17, 2006

Shear Wave Velocity (111s)
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CONE1EC ConeTec Shear Wave Velocity Data Reduction Sheet

Hole:
Location:
Cone:
Date:
Source:

C-308
CCNPP
AD195
17-Jul-06
Beam

Source Depth 0.00 m
Source Offset 2.15 m

Tip Depth Geophone
(m) Depth(m)

Travel Path Interval time
(m) (ms)

Velocity
(m/s)

Velocity Interval Interval
(ft/s) Depth (m) Depth (ft)

0.00
3.05
4.60
6.10
7.65
9.15
10.70
12.20
13.75
14.70

2.85
4.40
5.90
7.45
8.95
10.50
12.00
13.55
14.50

3.57
4.90
6.28
7.75
9.20
10.72
12.19
13.72
14.66

6.75
4.93
5.41
5.31
5.69
4.59
3.33
2.52

196.7
280.5
272.7
272.9
265.8
321.3
459.5
372.9

645.5
920.2
894.6
895.4
871.9

1054.1
1507.6
1223.5

3.62
5.15
6.67
8.20
9.72

11.25
12.77
14.02

11.89
16.90
21.90
26.90
31.91
36.91
41.91
46.01



CONE IEC Job No: 06-948 Client: Schnabel Engineering
Date: 07:17:06 14:58 Cone: STD 20T AD-195

Project Title: CCNPP Opertor. TS-SL Hole: C-308 She: CCN PP
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CONETEC Shear Wave Velocity- C-401
CCNPP
06-948

July 13, 2006
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CONE EC ConeTec Shear Wave Velocity Data Reduction Sheet

Hole:
Location:
Cone:
Date:
Source:
Source Depth
Source Offset

C-401
CCNPP
AD195
13-Jul-06
Beam

0.00 m
2.15 m -

Travel Path Interval time
(m) (ms)

r-

Tip Depth
(m)

0.00
3.05
4.60
6.10
7.65
8.55

Geophone
Depth(m)

Velocity
(m/s)

Velocity Interval Interval
(MfIs) Depth (m) Depth (ft)

2.85
4.40
5.90
7.45
8.35

3.57
4.90
6.28
7.75
8.62

5.79
4.59
4.44
3.66

229.3
301.0
332.0
237.1

752.4
987.6
1089.1
777.8

3.62
5.15
6.67
7,90

11.89
16.90
21.90
25.92



CONETEC Operator'. TS-SL Hole: 0401-ALT Site: CCN PPCONETEC Job No: 06-948 Cient: Schnab~l Engineering
Date: 07:13:06 10:28 Cone: STD 20T AD-195

Project Title: CCNPP Operator. TS-SL Hole: C401-ALT Site: CCNP P

I

TIME (ms)
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CONETEC Shear Wave Velocity- C-401-2a
______ _ CCNPP

06-948
July 27, 2006

Shear Wave Velocity (ft/s)
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.CONETEC ConeTec Shear Wave Velocity Data Reduction Sheet

Hole: C-401-2a
Location: CCNPP
Cone:
Date:
Source:

AD195
27-Jul-06
Beam

Source Depth 0.00 m
Source Offset 2.15 m

Tip Depth
(m)

0.00
18.30
19.85
21.35
22.90
24.40

Geophone Travel Path Interval time
Depth(m) (m) (ms)

Velocity
(m/s)

Velocity Interval Interval
(Wf/s) Depth (m) Depth (ft)

18.10
19.65
21.15
22.70
24.20

18.23
19.77
21.26
22.80
24.30

4.45
5.98
5.02
3.06

346.2
249.4
307.2
487.7

1135.7
818.4
1007.8
1600.1

18.87
20.40
21.92
23.45

61.92
66.93
71.93
76.93
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IE
Job No: 0"-48 C~lent: Schnabel Engineering
Date: 07:27:06 12:21 Cone: STD 20T AD-195

Project Title: CCNPP Operator TS-SL Hole: C-401-2A Site: C C N P P
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L.UNt Lk- Shear Wave Velocity- C-40t-2bm , CCNPP
06-948

July 27, 2006
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CONETEC ConeTec Shear Wave Velocity Data Reduction Sheet

Hole:
Location:
Cone:
Date:
Source:

C-401-2b
CCNPP
AD195
27-Jul-06
Beam

Source Depth 0.00 m
Source Offset 2.15 m

Geophone Travel Path Interval timeTip Depth
(m)

Velocity
(m/s)

Velocity Interval Interval
(MfIs) Depth (m) Depth (ft)Depth(m) (m) (ms)

0.00
25.90
27.55
29.00
30.50
32.05
33.55
35.10
36.60
38.15
39.05

25.70
27.35
28.80
30.30
31.85
33.35
34.90
36.40
37.95
38.85

25.79
27.43
28.88
30.38
31.92
33.42
34.97
36.46
38.01
38.91

4.38
4.49
3.63
3.77
4.54
3.86
4.06
5.31
4.11

375.6
322.4
412.5
410.2
330.0
400.5
369.2
291.2
218.8

1232.4
1057.6
1353.5
1345.7
1082.8
1313.9
1211.2
955.3
718.0

26.52
28.07
29.55
31.07
32.60
34.12
35.65
37.17
38.40

87.02
92.11
96.95
101.95
106.95
111.96
116.96
121.96
125.98
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CON E I EC Shear Wave Velocity- C-404
CCNPP

06-948
July 14, 2006

Shear Wave Velocity (ftls)
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CONETEC ConeTec Shear Wave Velocity Data Reduction Sheet
"L I•• ' £•

nIoie.
Location:
Cone:
Date:

CCNPP
AD195
14-Jul-06

Source: Beam

Source Depth 0.00 m
Source Offset 2.15 m

m

Tip Depth
(m)

0.00
3.05
4.60
6.10
7.65
9.15
10.70
12.20
13-75
15.25
16.80
18.30
19.85
21.35
22.90

Geophone
Depth(m)

Travel Path Interval time
(m) (ms)

Velocity
(m/s)

Velocity Interval Interval
(ft/s) Depth (m) Depth (ft)

2.85
4.40
5.90
7.45
8.95
10.50
12.00
13.55
15.05
16.60
18.10
19.65
21.15
22.70

3.57
4.90
6.28
7.75
9.20
10.72
12.19
13.72
15.20
16.74
18.23
19.77
21.26
22.80

8.06
5.39
3.63
5.21
4.34
4.39
5.75
6.80
5.84
5.36
5.46
4.92
4.49

164.6
256.6
405.9
278.2
348.5
335.4
265.8
218.0
262.8
277.8
281.8
303.1
343.4

540.1
841.8

1331.5
912.6
1143.4
1100.5
872.0
715.3
862.2
911.5
924.6
994.4
1126.6

3.62
5.15
6.67
8.20
9.72
11.25
12.77
14.30
15.82
17.35
18.87
20.40
21.92

11.89
16.90
21.90
26.90
31.91
36.91
41.91
46.92
51.92
56.92
61.92
66.93
71.93
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CONETEC Shear Wave Velocity- C-407
CCNPP
06-948

July 13, 2006
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CONETEC ConeTec Shear Wave Velocity Data Reduction Sheet

Hole:
Location:
Cone:
Date:

C-407
CCNPP
AD195
13-Jul-06

Source: Beam
Source Depth 0.00 m
Source Offset 2.15 m

Tip Depth Geophone
(m) Depth(m)

Travel Path Interval time
(m) (ms)

Velocity Velocity Interval Interval
(m/s) (ft/s) Depth (m) Depth (ft)

0.00

3.05
4.60
6.10
7.65
9.15
9.85

2.85
4.40
5.90
7.45
8.95
9.65

3.57
4.90
6.28
7.75
9.20
9.89

5.94
3.87
4.25
4.34
2.03

223.5
357.2
347.1
334.1
335.8

733.4
1172.0
1138.6
1096.0
1101.6

3.62
5.15
6.67
8.20
9.30

11.89
16.90
21.90
26.90
30.51



CONTEC Job No: 06-948 Client: Schnabll Engineerng Project Title: CCNPP Operator. TS-SL Hole: C407-ALT Site: CCN P P
Date: 07:13:06 11:25 Cone: STD 20T AD-1 95

TIME (rw)
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CONETEC"-I-"- Shear Wave Velocity- C-407-2a
CCNPP
06-948

July 28, 2006

Shear Wave Velocity (ft/s)
1000 15000 500 2000 2500

w

0

m
a.
Va



CONETEC ConeTec Shear Wave Velocity Data Reduction Sheet

Hole: C-407-2a
Location:
Cone:
Date:
Source:

CCNPP
AD195
28-Jul-06
Beam

Source Depth 0.00 mSource Offset 2.15 m

Tip Depth
(m)

0.00
15.25
16.80
18.30
19.85
21.35
22.90
24.40
25.95
27.45
29.00

Geophone
Depth(m)

Travel Path Interval time
(m) (ms)

Velocity
(m/s)

Velocity Interval Interval
(f/s) Depth (m) Depth (ft)

15.05
16.60
18.10
19.65
21.15
22.70
24.20
25.75
27.25
28.80

15.20
16.74
18.23
19.77
21.26
22.80
24.30
25.84
27.33
28.88

4.65
5.79
5.25
3.77
2.51
4.89
4.05
4.24
4.01

330.3
257.2
293.3
395.7
614.4
305.8
381.4
352.4
385.1

1083.8
843.9
962.3
1298.3
2015.6
•1003.2

1251.4
1156.3
1263.6

15.82
17.35
18.87
20.40
21.92
23.45
24.97
26.50
28.03

51.92
56.92
61.92
66.93
71.93
76.93
81.94
86.94
91.94

0



0 0
ICONE I ECI Job No: 06-948 Client: Schnabel Engineering

Date: 07:28:06 07:49 Cone: STD 20T AD-195
Project Title: CCNPP Operator. TS-SL Hole: C-407-2A Site: CCN PP
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CON ETEC Shear Wave Velocity- C-407-b

C•CNPP

July 31, 2006

Shear Wave Velocity (ftls)
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CONETEC ConeTec Shear Wave Velocity Data Reduction Sheet

Hole:
Location:
Cone:
Date:

C-407-b
CCNPP
AD195
31-Jul-06

Source: Beam
Source Depth 0.00 m
Source Offset 2.15 m I

Tip Depth Geophone
(m) Depth(m)

Travel Path Interval time
(m) (ms)

Velocity
(m/s)

Velocity Interval Interval
(ft/s) Depth (m) Depth (ft)

0.00
30.50
32.05
33.55
35.10
36.60
38.15
39.65
41.30
42.70

30.30
31.85
33.35
34.90
36.40
37.95
39.45
41.10
42.50

30.38
31.92
33.42
34.97
36.46
38.01
39.51
41.16
42.55

4.02
4.19
393
4.38
3.63
4.59
4.83
4.30

384.7
357.6
394.0
342.0
426.7
326.6
341.2
325.3

1262.0
1173.3
1292.6
1122.0
1400.0
1071.6
1119.5
1067.1

31.07
32.60
34.12
35.65
37.17
38.70
40.27
41.80

101.95
106.95
111.96
116.96
121.96
126.97
132.13
137.14



CONETECI Job No: 06-948 Client: Schnabel Engineering
Date: 07:31:06 09:33 Cone: STD 20T, AD-195

Project Title: CCNPP Operator. TS-SL Hole: C407-b Site: CCN PP
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CONETEC
- ----

5000

Shear Wave Velocity- C-408
CCNPP
06-948

July 17, 2006

Shear Wave Velocity (ft/s)
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CONETEC ConeTec Shear Wave Velocity Data Reduction Sheet

EZ Z L I-IZJ/ t•

Hole:
Location:
Cone:
Date:

%,-qvUo
CCNPP
AD195
17-Jul-06

Source: Beam
Source Depth 0.00 m
Source Offset 2.15 m

Tip Depth
(m)

0.00
3.05
4.60
6.10
7.65
9.15
10.70
12.20
13.75
15.25
16.80
18.30
19.85
21.35
22.90

Geophone
Depth(m)

Travel Path Interval time
(m) (ms)

Velocity
(m/s)

Velocity Interval Interval
(ft/s) Depth (m) Depth (ft)

2.85
4.40
5.90
7.45
8.95
10.50
12.00
13.55
15.05
16.60
18.10
19.65
21.15
22.70

3.57
4.90
6.28
7.75
9.20
10.72
12.19
13.72
15.20
16.74
18.23
19.77
21.26
22.80

4.97
5.69
3.00
3.62
5.32
5.68
6.33
5.07
5.35
4.84
5.23
4.53
3.86

267.0
242.8
492.0
400.7
284.4
259.4
241.5
292.5
287.0
307.9
294.6
329.4
399.3

875.8
796.5

1614.2
1314.7
932.9
850.9
792.2
959.6
941.6
1010.0
966.4
1080.8
1310.1

3.62
5.15
6.67
8.20
9.72

11.25
12.77
14.30
15.82
17.35
18.87
20.40
21.92

11.89
16.90
21.90
26.90
31.91
36.91
41.91
46.92
51.92
56.92
61.92
66.93
71.93



CONE EC Job No: 06-948 Client: Schnabel Engineering Project Title: CCNPP Operator TS-SL Hole: C-408-ALT Site: CCN PP
Date: 07:17:06 09:33 Cone: STD 20T AD-195
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Shear Wave Velocity- C-408-2a
CCNPP
06-948

July 31, 2006

Shear Wave Velocity (ftls)
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CONETEC

-
ConeTec Shear Wave Velocity Data Reduction Sheet

Hole:
Location:
Cone:
Date:
Source:
Source Depth
Source Offset

C-408-2a
CCNPP
AD195
31-Jul-06
Beam

0.00 m
2.15 mn--- I

r-

Tip Depth
(m)

0.00
33.55
35.10
36.60
37.95

Geophone Travel Path Interval time
Depth(m) (m) (ms)

Velocity
(m/s)

Velocity Interval Interval
(ft/s) Depth (m) Depth (ft)

33.35
34.90
36.40
37.75

33.42
34.97
36.46
37.81

4.73
3.76
4.44

327.2
397.9
303.4

1073.4
1305.5
995.5

34.12
35.65
37.07

111.96
116.96
121.64



Job No: 06-948 Client: Schnabel Engineering
Date: 07:31:06 15:16 Cone: STD 201T AD-195
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APPENDIX C
PORE PRESSURE DISSIPATION TESTS

Presentation of In Situ Testing Program Results

ConeTec, Inc.
November 13, 2006



Hole: C-302 Cone:STD 20T AD-195Schnabel Location:C C N P P Date:O7:12:06 1O:0O

SFile: 948PO5.PPD
PORE PRESSURE DISSIPATION RECORD Depth (m): 10.65

I (ft): 34.94
Duration : 7240.Os500.0 ....... •[.... ............ ;. . ... ....... -,......................... U-min: 21.68 4635,0s

40 . iU-nax: 494.11 O.Os

1 '

40S3( 0.0 . a... ..............................

.00.O. J ......2 0 0 .0 o. .. .. .. o.. ....1. .. ..o f ..... o, o.. ---- --- oo........ -.... o.. oooo...

0I

3100 .0 .O - ...... ....... •.........,. ....... , ...... ..• ........ ,....... ...........

L 0.

0. OK O2.K3. OK 4. OK 5.O .O .O .O

•L 200.0a aIa a a a

0. 0 a- a.a. . a. a. . .
ao•, • . oo1 .! . . l a o a . .. a . a a~~o . a a.. .. G .o
a -a a a a a ai
a a a a a a a

I , a a . a a a-

0 .OKIOK 2.0K3.0K 4.0KOK 6.0K7.0K 8.OK

T ItlE, (sec)



Hole: C-302-2a Cone:STD 20T AD-i95
[Schnabel Location:C C N P P Date 07:26:06 10:40

File: 94GCP58.PPD
PORE PRESSURE DISSIPATION RECORD Depth (m): 38.85

(ft): 127.46
Duration : 230.Os

I. 41< ........................................................ U-min: 587.87 230.Os
U-max: 1338.07 5.Os

i .2K ...................... ...... .......... ......

0 .9 ................ ......................
UID

0 0 . K . . . . . . . . . . . .L . . . .. . . . . .i . . . . . . . . . . .
, ',

a,'

CL

0.5

. 1 .o 0.K.........
0.i

.j.

0.0 0. 0. 0.

TIME (sec)



Hole: C-303b Cone:STD 20T AD-195
iSonabel Location:C C N P P Date:07:25:06 15:32

If File: 948CP56.PPD
PORE PRESSURE DISSIPATION RECORD 31 Depth (m): 29.60R I(ft): 97.11

U-Max: 1401.43 O.Os



Hole: C-304 Cone:STD 20T AD-i95Schnabel Location:C C N P P Date:07:12:06 07:36

File: '948P03.PPD
PORE PRESSURE DISSIPATION RECORD Depth (M): 5.05

(ft): 16.57
_Duration : ______,0s

1.2K ............................................................... U-min: 449,39 1085.0s
U-max: 1112.82 O.OS

I. IL< ............................................. ......................

1 ,OK . ..................... , ...........................................

SIo

14.

Z 0.SK .................................... . ...............

S0.7K<.................................................

aa

0.6 ......... ........... . . .............. ..........

10. 41<-

0.0K 0.5. 1.0K

TIME (see)



Hole: C-306 Cone:STD 20T AD-195Schnabel Location:C C N P P Date:07:t2:06 16:33

File: 948CPOS.PPD
PORE PRESSURE DISSIPATION RECORD Depth (m): 14.05

(ft): 46.10
Duration : 2700,Os

.2K-....... " ................................... ....................... U-min : 523.72 2700 .Os
I U-max: 1132.71 O.Os

.. .•.............................. = .............

IL K ...... . ........ ......

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

0.7K.....................................L. I o

0.6K ............

0.5

0 1 OK2 ,

i

0.0K J .0OK 2.OK 3.0K

TIME (sec)



Hole: C-309 Cone:STD 20T AD-195hnabel Location:C C N P P Date:07:17:06 13:13

File: 948CP24.PPD
PORE PRESSURE DISSIPATION RECORD Depth (m): £8.00

(ft): 59.06
Duration : 1545.Os

I. K............. ................................................ U-min: 442.72 1545.Os
U-max: 91t.73 O.Os

0.9K . ..................................

K 0 .................1< ......... .... .......... . . . .............

S 0.7K1 . ......... ........ ........ L........

ID

0.6K.... .....

0 4K

0.OK 0. 5K i OK I5K 2.OK

TIME (sec)



Hole: C-40i-2b Oone:STD 20T AD-195

_Schnabel Location:C C N P P Date:07:2?:06 15:04

File: 948CP61.PPD
PORE PRESSURE DISSIPATION RECORD Depth (m): 39.05

(ft): 128.12
Duration : 1525.Os1.2K ......... ........................................................... U- mtin : 159 .27 1525.0]
U-nax : 1149.75 O.Os

1 . OK . ...... L......................... ..................................

r4a

S0 .8K -. . ............................. ..................................

0.5K-....... ..........................................
CL

0.
CL

0.3K ......... .......... ...................

.1K-1

0.OK i.OK 2.OK

TIME (sec)



Hole: C-402 Cone:STD 20T AD-195
j Location:C C N P P Date:07:13:06 08:45

File: 948CP1O.PPD
PORE PRESSURE DISSIPATION RECORD Depth (m): 6.50

(ft): 21.33
Duration : 3635Os

600.0 ............................ ............ U-min: 79.92 3635.0s
U-max: 518.37 O.Os

50 0 .0 .O ............... j ............ ................

,400 .0 ............ ................ ................ ................

CL

0..

0.0K I.K 2.OK 3.0K 4.0K

TIE(sec)



Heole: C404 Cone:STD 20T AD-195
Location:C C N P P Date:07:14:06 11:17

III J

I File: 948CP20.PPD
PORE PRESSURE DISSIPATION RECORD Depth (m): 20.15

(ft): 66.11
FDDuration : 840.Os

600.0 ........ ... ......................................... U-Min: 212.49 840.Os
U-Max: 532.36 1O.Os

400 .0 ................ ........... .. ..................

CL 00.0 . .

o o30 .0 .... 4....................:................a, ........ '

0.0 225.0 450. 0 675.0 900.0

TIME (see)

0 I 0 0



IHole: C-406 Cone:STD 20T AD-195Schnabel Location:C C N P P Date:O7:13:06 15"51

PORE PRESSURE DISSIPATION RECORD
File: 948CP15.PPD
Depth (m): 4.00

S(ft): 13.12
Duration : 2000.Os
U-min: 28.44 198O.Os
U-max: 214.70 5.Os

300.0-

,,• 200.0-

1 00.0O-

CL

0.0

............................................................... o..

..................... "............ .."............................... '

t I

IM0K 2. OK0. OK

T IME (see)



Hole: C-407 Cone:STD 20T AD-195Sch..abel ! Location:C C N P P Date:07:13:06 11:25

File: 948CP12.PPD
PORE PRESSURE DISSIPATION RECORD Depth (m): 3.40

(ft): 11.15
Durat ion : i060.Os60 .0 ........ . .. .. .. .. .. . .. ... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... U-min: 25.25 t060,0s

U-max: 55.33 30.Os

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

40.0- ..........1..

(L.

30.0 .............................. ............

20.0-

i *1

O.OK 1.OK 2.OK

TIME (sec)



IHole: C-407 Cone:STD 20T AD-i9Scbnabe Location:C C N P P Date:07:13:06 11:25

PORE PRESSURE DISSIPATION RECORD
File: 948CPi2.PPD
Depth (n): 4.20

(ft): 13.78
Duration : 1870.Os
U-Min: 33.13 1865.0s
U-nax: 298., 8 20.Os

300

200

CL

L

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

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

.0 .I

i

i

0

0. OK :1. OK 2. OK

TINME (seec)



Hole: C-407 Cone:STD, 20T AD-i95Scbnabel Location:C C N P P Date:07:13:06 11:25

File: 948CP12.PPD
PORE PRESSURE DISSIPATION RECORD Depth (M): 5.65

(ft): 18.54
FDuration : 2400.Os......... ...... .......................................... U-Min: 510.30 2400.Os

1.KU-Max: 1024.03 O.Os

i .O K - -. .... ............... ..................... .......................SI t

.• •9K ....... .............. •...................... ...................... '

'A-

(L
O.7 0 .8K ................... L.........................

0 .K ...... ........................

0.5K

.K . ........ ........

I C

O.0K1 1.0K 2,.OK 3,0K

TIME (see)



Hole: C-407-2a Cone:STD 20T AD-t95

Location:C C N P P Date:07:28:06 07:49 1

FF_

4--

uIA

L

0t.

PORE PRESSURE DISSIPATION RECORD

€O0 .. . . a ---------..... a
a

•u ~ ...... ..... •......a ......L...J ... J .... 1 a......

7OLILF

-0U.U. ........ a............ •.......... •.....................j a......
a a aa a
a a aS a

;=0U . U. ........ a•,.......... •.......... j...... "'a'..... .. ' "
a a

400 .0.. . .a..............."..................a a......
a a

a

300.0... ... a.......... •...........I.....................,............
a a

200.0.....................,•........... •.........

a a a a,oa a a a
a, a0. 200 000 a0005a.06a.

TIME a(a a

File: 9480P62.PPD
Depth (m): 26.60

(ft): 87.27
Duration : 590,0s
U-Min: 79.54 590.Os
U-max: 802.81 O.Os



sr Hole: C-407-b Cn°:STD 20T AD-"95
b Location:C C N P P Date:O7:31:06 09:33

I File: 948CP63.PPD
PORE PRESSURE DISSIPATION RECORD Depth (M): 35.60

(ft): 116.80
FDuration : 300.Os1. 3K . ...... ;...................................... •....................... U - i : 5 .1 00

U-uax: 1215.92 1OOs

1.2K..- ............... . ..................... ..................

i.1K. .................................. ...................... a

1 .. OK . .......... ............ ...........

0.9K .................................. ......................

ul al

0 .6K - - -.................... ...............................................

0.5

0. 0.0200.0.

, ....................--............... .........

O .. Du

0.5K - •.__ o _____ _____
0. ±0. 20. 30.

TINE(sec



0 0 0

IHole: C-409 Cone:STD 20T AD-i95Schnabel Location:C CN P P Date:07:2i:06 1i:02
m

PORE PRESSURE DISSIPATION RECORD

00 .0 ......................................... . .............

File: 948CP49.PPD
Depth (m): ±6.00

(ft): 59.06
Duration : 2990.0s
U-min: 244.78 2990.Os
U-max: 489.8 5.Os

400.0
4o0

L

z

300.0

0(L.

. ....... ........... I.........

....-°- ...... ..... ..°...°°° ........ °..°.... .. o.. .... •.°... ... b.... .....

200.0

0 .OK 1. OK

T I ME (sec)

2. OK 3 ,OK



Hole: C-41i Cone:STD 20T AD-i95Schnabel Location:C C N P P Date:07:24:06 09:36

I
7 File: 948CP50.PPD

PORE PRESSURE DISSIPATION RECORD Depth (m): 21.45
(ft): 

70.37

Duration : 975.Os
.K ............. .................................................... .

: 

U-'Uiax: 1097.47 0.Os

'4.
. O.9K.- .................... .. ............

,w
L.i

L. 

'

o 0 .7K ...* ..........- 
..... -.P 

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

0 .

0.6K .... I.. ....

0. 5K- - ,
0.2K 0.4K 0.6K 0,8K i.OK

T I ME (sec)



Hole: C-411 Cone:STD 20T AD-i95Schnabel Location:C C N P P Date:07:24:06 09:36

File: 948CP50.PPD
PORE PRESSURE DISSIPATION RECORD Depth 'Mm): 17.30

(ft): 56.76
Duration : 3605.Os600 .0 ..................................................... ................ U -Min: 2 . . 0 3 ': 5 0

U-in: 243 3605.Os
'U-max: 5:15.32 O.Os

500.0O ........ ..........................1.............

CL

w,

30 .0 ................. ................ ........ ....... L ................

200. 4
0.0K 1.0K 2.0K 3.0K 4.0K

TIME (sec)



Hole: C-414 Cone:STD 20T AD-195Schnabel Location:C C N P P Date:07:t8:06 :10:41

I

IFile: 948CP29.PPD
PORE PRESSURE DISSIPATION RECORD Depth (m): ±3.55f (ft): 44.46

SDuration : 3310.Os700 .0 . ... ,...- .......................... .................................. U-min : 329 .44 33 1O .Os

U-max: 661.32 5.Os

60 0 . . . . .. w ...... I. .......... ........... .. .................

600.

500.0~ ~ ~ ................. ........ f........

•.-

(L

S 00 .0 . ... j ................ . ............................
w:

300. ]4

0.OK i.OK 2.OK 3.OK 4.OK

S T IME (sec)

0



FHole: C-701. Cone:STD 20T AD-195Scbnabel Location:C C N P P Date:07:2i:06 08:39

File: 948CP46.PPD
PORE PRESSURE DISSIPATION RECORD Depth (m): 8.90

( (ft): 29.20
FDuration 17O.0s

700.0 .......................................... ........... U-un: 97.61 70.Os
U-max: 634.10 O.Os

!500 .,0 .... ....... I..... ....................... ........ 1......... .........•,

zo.
1 400 .0 . ................................................ ......... I......

00w 3 00.

iL€ii

w

0.0 o 4. .1 4. 4 I

SI I I I I I
0.0 100. 20.0 30.0 40.0 50.0 60.0 70.0

TIME (sec)



Hole: C-703 Cone:STD 20T AD-195
Location:C C N P P Date:07:t4:06 iO:10

......... l 
I 

. . I"' I ' ' III II " i " 'l ii1

L4

(L

CL

PORE PRESSURE DISSIPATION RECORD

500 .0 ........ ........................... ................ .................

400.0- ...

300 .0 . .... ...............-- ................ ...............

200.0 .....

I *;

:100.0--

File: 94(3CP±9.PPD
Depth (im): 6.10

(ft): 20.01
Duration : 1350.0s
U-min: 188.42 1350.Os
U-max: 418.09 105.0s

0. OK O, 5K 1.OK

TIME (see)

I. 5K 2. OK



Hole: C-712 Cone:STD 20T AD-195IScbnabel Location:C C N P P Date:07:i9:06 10:27

File: 948P35.PPD
PORE PRESSURE DISSIPATION RECORD Depth (m): 8.00

(ft): 26.25
Duration : 6i5.Os

2.OK .................................................................... U-u in: 196.82 615.Os
U-max: 1241.45 O.Os

iL. OK .... ............. I ................ ................ ................
(L

CL

0.O

0.0 1-75. 0 350.0 525.0 700.0

T I ME (see)



I Hole: C-714 Cone:STD 20T AD-195
!Schnabe Location:C C N P P Date:07:i9:06 14:19

'4-

(L

(L

PORE PRESSURE DISSIPATION RECORD

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

500.0 ........................J.... .......

400.0 .......... ... ...... ..............................

300....... ...... ..............................

200.0--

File: 948CP37.PPD
Depth (m): 17.40

(ft): 57.09
Duration : i16O.Os
U-min: 246.66 1i6O.Os
U-max: 507.48 20.Os

0.OK .OK

TIME (see)

2. OK



rHole: C-717 Cone:STD 20T AD-195Scbnabel Location:C C N P P Date:07:19:06 07:39

File: 948CP33.PPD
PORE PRESSURE DISSIPATION RECORD Depth (m): 15.50

(ft): 50.85
Duration : 2970.Os

700.0 ...................................................... U-min: 328.97 2970.Os
U-max: 661.60 5.Os

600 .0 .. .................... ..................... I ......................

500 .0 ...... .... ............... ...-1...........

300 O

SJO.O .O 2... 3 O

Lf

30 0 .0 -. . . . . . . . . . j . . . . . . . . . . . . . . . . . . . . .i i 1
0.K10 2.0 3.

TIME (see)



Hole: C-720 Cone:STD 20T AD-i95Scbnabel Locaton:C C N P P Date:07:20:06 08:1.7

800

700

(L

0.
ci

600.

500.

400.

PORE PRESSURE DISSIPATION RECORD

0 . ...... .o . . ..o ...... . .o.o.oo .. o......°.. °..o..... o..o.. .... ..

O

0 ... .. I ..... ..... ..... ..... .. ....... ..0 ..... . . . .
0 ... ..I o-- - - ............ o °... .. .. ..... ..... °° ° i ........ ........

0 . ...........
O ...................

0~°° ........ .. .. .. .. .. .. .. ...... ...............

File: 948CP39.PPD
Depth (m): 15.75

(ft): 51.67
Duration : 3590.Os
U-min: 372.57 3590.Os
U-max: 751.61 20.Os

300

0.OK IL. OK 2.• OK

TIME (sec)

3. OK 4. OK



446

h Hole: C-723 Con.:STD 20T AD-195Scb abel Location:C C N P P Date:O?:iS:06 07:35

N0I

t1ý

L
0
CL

PORE PRESSURE DISSIPATION RECORD

700.0 ................... ......................

600.0........... ...................... .........

400.0 . ...............................
*00 0

* I

I II

300.0- "__ _ ........... _ _..........._ _..........

File: 948P26.PPD
Depth (n): 1i.75

(ft): 38.55
Duration : 515.Os
U-min: 302.64 515.Os
U-max: 640.67 O.Os

0.0 150 .0 300.0

TIME (sec)

450.0 600.0
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CONE EC C ee
~ConeTec

Environmental and Geotechnical Site Investigation Contractors

ConeTec Interpretations as of June 30, 2004 (Release 1.22A)

ConeTec's interpretation routine provides a tabular output of geotechnical parameters based on current
published CPT correlations and is subject to change to reflect the current state of practice. The
interpreted values are not considered valid for all soil types. The interpretations are presented only as a
guide for geotechnical use and should be carefully scrutinized for consideration in any ge6technical
design. Reference to current literature is strongly recommended. ConeTec does not warranty the
correctness or the applicability of any of the geotechnical parameters interpreted by the program and does
not assume liability for any use of the results in any design or review. Representative hand calculations
should be made for any parameter that is critical for design purposes. The end user of the interpreted
output should also be fully aware of the techniques and the limitations of any method used in this program.
The purpose of this document is to inform the user as to which methods were used and what the
appropriate papers and/or publications are for further reference.

The CPT interpretations are based on values of tip, sleeve friction and pore pressure averaged over a
user specified interval (e.g. 0.20m). Note that qt is the tip resistance corrected for pore pressure effects
and q, is the recorded tip resistance. Since all ConeTec cones have equal end area friction sleeves, pore
pressure corrections to sleeve friction, f., are not required.

The tip correction is: qt = q. + (1-a) - U2

where: qt is the corrected tip resistance
q, is the recorded tip resistance
u2 is the recorded dynamic pore pressure behind the tip (u2 position)
a is the Net Area Ratio for the cone (typically 0.85 for ConeTec cones)

The total stress calculations are based on soil unit weights that have been assigned to the Soil Behavior
Type zones, from a user defined unit weight profile or by using a single value throughout the profile.
Effective vertical overburden stresses are calculated based on a hydrostatic distribution of equilibrium
pore pressures below the water table or from a user defined equilibrium pore pressure profile (this can be
obtained from CPT dissipation tests). For over water projects the effects of the column of water have
been taken into account as has the appropriate unit weight of water. How this is done depends on where
the instruments were zeroed (i.e. on deck or at mud line).

Details regarding the interpretation methods for all of the interpreted parameters are provided in Table 1.
The appropriate references cited in Table 1 are listed in Table 2. Where methods are based on charts or
techniques that are too complex to describe in this summary the user should refer to the cited material.

The estimated Soil Behavior Types (normalized and non-normalized) are based on the charts developed
by Robertson and Campanella shown in Figures 1 and 2. The Bq classification charts are not reproduced
in this document but can be reviewed in Lunne, Robertson and Powell (1997) or Robertson (1990).

Where the results of a calculation/interpretation are declared 'invalid'the value will be represented by the
text strings "-9999" or "-9999.0". In some cases the value 0 will be used. Invalid results will occur
because of (and not limited to) one or a combination of:

1. Invalid or undefined CPT data (e.g. drilled out section or data gap).

2. Where the interpretation method is inappropriate, for example, drained parameters in an
undrained material (and vice versa).

3. Where interpretation input values are beyond the range of the referenced charts or specified
limitations of the interpretation method.

4. Where pre-requisite or intermediate interpretation calculations are invalid.
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The parameters selected for output from the program are often specific to a particular project. As such,
not all of the interpreted parameters listed in Table 1 may be included in the output files delivered with this
report.

The output files are often delivered in one (or more) of the following three formats:

File Type Typical Extensions Description
Printable IFP, NLP ASCII files formatted for direct printing either by copying to a printer port,

through a text editor or through a dedicated printing routine (such as
ConeTec's CTPRINT). Typically formatted for
132 columns wide and 70 lines per page. Any printer would need to be set
to have a compressed font (1 6cpi) as its default.

Importable IFI, NLI Tab delimited ASCII files (not for use with text editors) meant for importing
into spreadsheet and database applications (e.g. Excel, Lotus, Quattro,
Access). Some column and cell formatting maybe required depending on
the quality of the application's import utility.

Spreadsheet XLS IFI, NLI files exported directly to Excel format. Column and cell formatting
has been done. Header information is exported to start in Column C
allowing the depth columns A and/or B to be duplicated on each printed
page without repetition of part of the header information.

Table 1
CPT Interpretation Methods

Interpreted Description Equation RefParam eter

Mid Layer Depth

Depth (where interpretations are done at each point then Mid Depth (Layer Top) + Depth (Layer Bottom) /2.0

Layer Depth = Recorded Depth)

Elevation I Elevation of Mid Layer based on sounding collar elevation Elevation = Collar Elevationsupplied by client E - Depth

Avgqc = I -•q,

Avgqc Averaged recorded tip value (qc) n i-1
n= 1 when interpretations are done at each point

Averaged corrected tip (qt) where: Avgqt = -tAvgqt q,=q,-+-0I-a)ur
n= I when interpretations are done at each point

I IAvgfs Averaged sleeve friction (fe) ,- =,-

n= 1 when interpretations are done at each point

Averaged friction ratio (Rf) where friction ratio is definedAgf as: AvgRf = 100% . Avgfs

AvgRf 1%f Avgqr

Rf =100% n= I when interpretations are done at each point

A vgu.= Y U ,ll
Avgu Averaged dynamic pore pressure (u) n -,,

n= I when interpretations are done at each point

Averaged Resistivity (this data is not always available Avgu R"ESISTWIT
AvgRes since it is a specialized test requiring an additional n

module) n= I when interpretations are done at each point

CPTSUMM-MethodsV122a - Rev. 06-30-2004
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Interpreted Description Equation RefParameterl

AvgUVIF

AvgTemp

AvgGamma

SBT

U.Wt.

T. Stress

(Yv

E. Stress

Ueq

Cn

Averaged UVIF ultra-violet induced fluorescence (this
data is not always available since it is a specialized test
requiring an additional module)

Averaged Temperature (this data is not always available
since it is a specialized test)

Averaged Gamma Counts (this data is not always
available since it is a specialized test requiring an
additional module)

Soil Behavior Type as defined by Robertson and
Campanella

Unit Weight of soil determined from one of the following
user selectable options:

1) uniform value
2) value assigned to each SBT zone
3) user supplied unit weight profile

Total vertical overburden stress at Mid Layer Depth.

A layer is defined as the averaging interval specified by
the user. For data interpreted at each point the Mid Layer
Depth is the same as the recorded depth.

Effective vertical overburden stress at Mid Layer Depth

Equilibrium pore pressure determined from one of the
following user selectable options:

1) hydrostatic from water table depth
2) user supplied profile

SPT N60 overburden correction factor

SPT N value at 60% energy calculated from qt/N ratios
assigned to each SBT zone. This method has abrupt N
value changes at zone boundaries.

SPT N60 value corrected for overburden pressure

SPT N60 values based on the Ic parameter

SPT N60 value corrected for overburden pressure (using
N60 Ir). User has 2 options.

Clean sand equivalent SPT (NI)wlc. User has 3 options.

Undrained shear strength - Nkt is user selectable

Coefficient of permeability (assigned to each SBT zone)

Avgu= ZLUVIF.n i
n=l when interpretations are done at each point

n= 1 when interpretations are done at each point

Av•u =IGAMMA,

n=1 when interpretations are done at each point

See Figure 1

See references

TSrress = h,

where ) is layer unit weight
hi is layer thickness

Estress = Tstress - u 6q

For hydrostatic option:

U,, = 7. -(D-D.)

where u6q is equilibrium pore pressure
ýw is unit weight of water
D is the current depth
Dm is the depth to the water table

Cn=(Oo-0•'s
where oj"is in tsf

0.5<QC,<2.0

2,5

5

4,5

4

5

4
5

10
10
5

1,5

5

(N1)6o

N601C

(NI)6olc

(NI) 6DlCS

Su

k

See Figure 1

(N1)6o = Cn - N60

(qtlpa)/No N-- 8.5 (1 - Wc/4.6)

1) (N,)6olc= Cn * (N6o lc)
2) qcl/ (N) 601c = 8.5 (1 - Ic/4.6)

1) (N) 60solc = + ((Ni)6o1c)
2) (Nr)e.oslc = KSPT ((NI)6olC)
3) qcrns)/ (Ni)solc = 8.5 (1 - Ic/4.6)

FC 5%:
FC 35%
5% < FC < 35%

-0, =1.0
=5.0, =1.2
= exp[t .76 - (190/FC

2)J
= [0.99 + (FCO /1000)]

Su = qt - "_N,

-4NETEC
CPTSUMM-MethodsV122a - Rev. 06-30-2004
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CPTIntrprtatonsPag 4/Interpreted Description Equation Ref

I Au
Bq = --

qt -a",

Bq

Q,

Fr

SBTn

SBT-BQ

SBT-BQn

Ic

FC

Ic Zone

PHI

Dr

Pore pressure parameter

Normalized q, for Soil Behavior Type classification as
defined by Robertson, 1990

Normalized Friction Ratio for Soil Behavior Type
classification as defined by Robertson, 1990

Normalized Soil Behavior Type as defined by Robertson
and Campanella

Non-normalized soil behavior type based on the Bq
parameter

Normalized Soil Behavior base on the Bq parameter

Soil index for estimating grain characteristics

Apparent fines content (%)

This parameter is the Soil Behavior Type zone based on
the Ic parameter (valid for zones 2 through 7 on SBTn
chart)

Friction Angle determined from one of the following user
selectable options:

a) Campanella and Robertson
-b)-Durgunoglu-and Mitchel...---.- .

c) Janbu

Relative Density determined from one of the following user
selectable options:

a) Ticino Sand
b) Hokksund Sand
c) Schmertmann 1976
d) Jamiolkowski - All Sands

where: Au = U-U,

and u = dynamic pore pressure
ueq = equilibrium pore pressure

qt-a,

Fr =100%* fs
qt - a.

See Figure 2

See Figure 5.7 (reference 5)

See Figure 5.8 (reference 5) or Figure 3
(reference 2)

Ic = [(3.47- 0ogwo)2 + (10glo Fr + 1.22) f5

Where: Q=(qt-OYjp

And Fr is in percent
Pa = atmospheric pressure
Pa2 = atmospheric pressure
n varies from 0.5 to 1.0 and is

selected in an iterative manner based on the
resulting Ic

FC= 1.75(Ic325) - 3.7
FC=100 for lc > 3.5
FC=O for Ic < 1.26
FC = 5% if 1.64 < Ic <2.6AND Fr<0.5

1,5

2,5

2,5

2,5

2,5

2,5

3,8

3

3

5

5

Ic < 1.31
1.31 < Ic < 2.05
2.05 < Ic < 2.60
2.60 < Ic < 2.95
2.95 < Ic < 3.60
Ic > 3.60

Zone = 7
Zone = 6
Zone = 5
Zone = 4
Zone = 3
Zone = 2

See reference

See reference
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Interpreted Description Equation Ref
ParaeterIII

OCR

State
Parameter

Es/qt

Youngs
Modulus E

qci

qcfn

KspT

KcPT

Over Consolidation Ratio

The state parameter is used to describe whether a soil is
contractive (SP is positive) or dilative (SP is negative) at
large strains based on the work by Been and Jefferies

Intermediate parameter for calculating Youngs Modulus,
E, in sands. It is the Y axis of the reference chart.

Youngs Modulus based on the work by Baldi. There are
three types of sands considered in this technique. The
user selects the appropriate type for the site from:

a) OC Sands
b) Aged NC Sands
c) Recent NC Sands

Each sand type has a family of curves that depend on
mean normal stress. The program calculates mean
normal stress and linearly interpolates between the two
extremes provided in Baldi's chart.

qc normalized for overburden stress used for seismic
analysis

qci in dimensionless form used for seismic analysis

Equivalent clean sand factor for (N1)60

Equivalent clean sand correction for qclN

a) Based on Schmertmann's method involving a
plot of Sdav' /( SJdcv')Nc and OCR

where the Su/p' ratio for NC clay is user
selectable

See reference

Based on Figure 5.59 in the reference

Mean normal stress is evaluated from:

3

where cv'= vertical effective stress
oh'= horizontal effective stress

and ah = * a,, with Ko assumed to be 0.5

qcr = qt (Pa/ O(V)°'s
where: Pa = atm. Pressure

qt is in Mpa

qcin = (qci / Pa)(Pa/(a')
where: Pa = atm. Pressure and n ranges from

0.5 to 0.75 based on Ic.

Kspr = I + ((0. 75/30) * (FC - 5))

KI( = 1.0 for /c.51.64
Kqt = f(IQ) for I4 > 1.64 (see reference)

9

8,6,5

5

5

3

3

10

10

I 4.-

Clean sand equivalent qi,, qcvnics = qcin . Kcpt

qcj,,s < 50:
CRR 7.s = 0.833 [(qondl 000] + 0.05

CRR

CSR

Cyclic Resistance Ratio (for Magnitude 7.5)

Cyclic Stress Ratio

50.:5 qclrc< 160:
CRR7.s = 93 [(qcmnc/1000]3 + 0.08

CSR = (tay/Gy') = 0.65 (arn. / g) (G,/ (Y,') rd

3

10

10rd = 1.0 - 0.00765 z
rd= 1.174--0.0267z
rd = 0.744 - 0.008 z
rd = 0.50

z •ý 9.15m
9.15 <z _!523m
23 < z s- 30m
z > 30m
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Interpreted Description Equation Ref
Parameter

MSF Magnitude Scaling Factor See Reference 10

FofS Factor of Safety against Liquefaction FS = (CRR7.s / CSR) MSF 10

Liquefaction SamnTakes into account FofS and limitations based Ic 10Stueactusn Statement indicating possible liquefaction an10i~
Status and qcincs.

t 000

Zone qt/ N Soil Behavior Type
1 N 2 sensitive fine grained

1 00o 2 N 1 organic material
3 a I day
4 U 1.5 silty clay to clay0)5 0 2 clayey silt to slty clay
6 M 2.5 sandysilt to clayey silt
7 * 3 siltysandto sandysift
S8 4 sand to silty sand

Q) 9 gg 5 sand
110 0 6 gravellys and to sand0 11 1 very stiff"One grained
12 U1 2 sand to-clayey sand

overconsolldated Or:cemented

0 2 3 4 5 6 7 8

Friction Ratio (%), Rf

Figure 1 Non-Normalized Behavior Type Classification Chart

CoETc
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1000

0o

ca
E,

0
0

100

10

Zone
1

2
3
4
5
6
7
8
9

Normalized Soil Behavior Type
0 sensitive fine grained
11 organic material
* clay to silty clay
*] clayey silt to silty clay

S silty sand to sandy silt
- clean sands to silty sands

gravelly sand to sand
V. very stiff sand to clayey sand

very stiff fine grained

U.I I

Normalized Friction Ratio

'u

fs
qt,-vo x 100%

Figure 2 Normalized Behavior Type Classification Chart
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0
INTRODUCTION

Boring geophysical measurements were collected in ten uncased borings located at the Calvert

Cliffs Nuclear Power Plant, located in Calvert County, Maryland. Geophysical data acquisition was

performed between June 1 and June 30, 2006 by Rob Steller of GEOVision. The work was

performed under subcontract with Schnabel Engineering, Inc., (Schnabel) with Brian Banks serving

as the point of contact for Schnabei.

This report describes the field measurements, data analysis, and results of this work.
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SCOPE OF WORK

This report presents the results of boring geophysical measurements collected between June 1 and

June 30, 2006, in ten uncased borings, as detailed below. The purpose of these studies was to

supplement stratigraphic information obtained during Schnabel's soil sampling program and to

acquire shear wave velocities and compressional wave velocities as a function of depth, as a

component of the Calvert Cliffs Nuclear Power Plant (CCNPP) Combined Operating License

Application (COLA) Project.

COORDINATES - FEET

BORING DATES MARYLAND STATE PLANE (NAD 1927)

DESIGNATION LOGGED ELEVATION NORTH EAST

B-301 6/5/06 96.84 217024,06 960815.05
B-304 6/1-2/06 68.00 217188.61 960896.88
B-307 6/15/06 119%28 216955.27 960690.13
B-318 6/4/06 NA 217019.30 961227.20
B-323 6/13/06 107.48 217027.97 960060.86
B-401 6&28106 72.06 216344.12 961516.81
B-404 6U27/06 67.90 216441,34 961596.49
8-407 6/16/06 81.63 216238.96 961412.45
B-418 6/29-30/06 NA 216355.30 961988.60
B-423 6/13/06 110.14 216331.76 960850.21

Table 1 Boring locations and logging dates

The OYO/Robertson Model 3403 suspension logging telemetry unit, and the OYO Model 170

Suspension Logging Recorder and Suspension Logging Probe were used to obtain in-situ horizontal

shear and compressional wave velocity measurements at 1.6 foot intervals. The acquired data was

analyzed and a profile of velocity versus depth was produced for both compressional and

horizontally polarized shear waves.

A detailed reference for the velocity measurement techniques used in this study is:

Guidelines for Determining Design Basis Ground Motions. Report TR-102293,

Electric Power Research Institute, Palo Alto, California, November 1993, Sections 7

and 8.
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INSTRUMENTATION

Suspension Instrumentation

Suspension soil velocity measurements were performed in all borings using the Model 3403

suspension logging system, serial number 160023, manufactured by the Robertson Geologging

division of OYO Corporation. Additional velocity measurements were performed in boring B-304

using the Model 170 suspension logging system, serial number 19029, manufactured by OYO

Corporation. These additional measurements were made at the request of the client, to demonstrate

that both systems produce the same results, and provide validation of each system. Both of these

systems directly determines the average velocity of a 3.3 foot high segment of the soil column

surrounding the boring of interest by measuring the elapsed time between arrivals of a wave

propagating upward through the soil column. The receivers that detect the wave, and the source

that generates the wave, are moved as a unit in the boring producing relatively constant amplitude

signals at all depths.

Winch Geovision 4-conductor
Sheave - Measuring wheel Geovision S/N 102

OYO/Robertson Suspension telemetry unit Model 3403 S/N 160023
Or OYO PS170 Recorder and case Model 3331A S/N 19029

OYO PS Logger Boreho-le-P-Fo7i~Ud, ~
Reducer Model 3348A S/N 28063
Isolation tube, 1 m Model 33878 S/N 28068
Weight Model 3302W S/N 12007
OYO PS 170 Source Model 3304 S/N 19043
ReceiverNSensor S/N 20040, S/N 30086
Driver Model 3386A S/N 27073
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The suspension system probe consists of a combined reversible polarity solenoid horizontal shear-

wave source (SH) and compressional-wave source (P), joined to two biaxial receivers by a flexible

isolation cylinder, as shown in Figure 1. The separation of the two receivers is 3.3 feet, allowing

average wave velocity in the region between the receivers to be determined by inversion of the

wave travel time between the two receivers. The total length of the probe as used in these surveys

is 19 feet, with the center point of the receiver pair 12.1 feet above the bottom end of the probe.

The probe receives control signals from, and sends the amplified receiver signals to,

instrumentation on the surface via an armored 4 conductor cable. The cable is wound onto the drum

of a winch and is used to support the probe. Cable travel is measured to provide probe depth data,

using a 3.28 foot circumference sheave fitted with a digital rotary encoder.

The entire probe is suspended in the boring by the cable, therefore, source motion is not coupled

directly to the boring walls; rather, the source motion creates a horizontally propagating impulsive

pressure wave in the fluid filling the boring and surrounding the source. This pressure wave is

converted to P and S1i-waves in the surrounding soil and rock as it passes through the casing and

grout annulus and impinges upon the wall of the boring. These waves propagate through the soil

and rock surrounding the boring, in turn causing a pressure wave to be generated in the fluid

surrounding the receivers as the soil waves pass their location. Separation of the P and SH-waves at

the receivers is performed using the following steps:

1. Orientation of the horizontal receivers is maintained parallel to the axis of the source,

maximizing the amplitude of the recorded SH -wave signals.

2. At each depth, SH-wave signals are recorded with the source actuated in opposite directions,

producing SH-wave signals of opposite polarity, providing a characteristic SH-wave

signature distinct from the P-wave signal.

3. The 6.52 foot separation of source and receiver I permits the P-wave signal to pass and

damp significantly before the slower SH-wave signal arrives at the receiver. In faster soils

or rock, the isolation cylinder is extended to allow greater separation of the P- and SH-wave

signals.
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4. In saturated soils, the received P-wave signal is typically of much higher frequency than the

received SH-wave signal, permitting additional separation of the two signals by low pass

filtering.

5. Direct arrival of the original pressure pulse in the fluid is not detected at the receivers

because the wavelength of the pressure pulse in fluid is significantly greater than the

dimension of the fluid annulus surrounding the probe (meter versus centimeter scale),

preventing significant energy transmission through the fluid medium.

In operation, a distinct, repeatable pattern of impulses is generated at each depth as follows:

1. The source is fired in one direction producing dominantly horizontal shear with some

vertical compression, and the signals from the horizontal receivers situated parallel to the

axis of motion of the source are recorded.

2. The source is fired again in the opposite direction and the horizontal receiver signals are

recorded.

3. The source is fired again and the vertical receiver signals are recorded. The repeated source

pattern facilitates the picking of the P and SH-wave arrivals; reversal of the source changes

the polarity of the SH-wave pattern but not the P-wave pattern.

The data from each receiver during each source activation is recorded as a different channel on the

recording system. The Suspension PS system has six channels (two simultaneous recording

channels), each with a 1024 sample record. The recorded data is displayed on a CRT or LCD

display as six channels with a common time scale. Data is stored on disk for further processing.

Up to.8 samplinlg sequences can be summed to improve the signal to noise ratio of the signals.

Review of the displayed data on the CRT, LCD or allows the operator to set the gains, filters, delay

time, pulse length (energy), sample rate, and summing number to optimize the quality of the data

before recording. Verification of the calibration of the Suspension PS digital recorder is performed

every twelve months using a NIST traceable frequency source and counter, as outlined in Appendix

C.
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* Caliper / Natural Gamma Instrumentation

Caliper and natural gamma data were collected using a Model 3ACS 3-leg caliper probe, serial

numbers 2915 and 5368, manufactured by Robertson Geologging, Ltd. With the short arm

configuration used in these surveys, the probes permitted measurement of boring diameters between

1.6 and 16 inches. With serial number 2915, caliper measurements were collected concurrent with

measurement of natural gamma emission from the boring walls. Both probes were 6.82 feet long,

and 1.5 inches in diameter.

This probe is useful in the following studies:

" Measurement of boring diameter and volume

" Location of hard and soft formations

* Location of fissures, caving, pinching and casing damage

" Bed boundary identification

6 Strata correlation between borings

The probe receives control signals from, and sends the digitized measurement values to, a

Robertson Micrologger II, S/N 5310, on the surface via an armored 4 conductor cable. The cable is

wound onto the drum of a winch and is used to support the probe. Cable travel is measured to

provide probe depth data, using a 3.28 foot circumference sheave fitted with a digital rotary

encoder. The probe and depth data are transmitted by USB link from the Micrologger unit to a

laptop computer where it is displayed and stored on hard disk.

The caliper consists of three arms, each with a toothed quadrant at their base, pivoted in the lower

probe body. A toothed rack engages with each quadrant, thus constraining the arms to move

together. Linear movement of the rack is converted to opening and closing of the arms. Springs

hold the arms open in the operating position. A motor drive is provided to retract the arms,

allowing the probe to be lowered into the boring. The rack is coupled to a potentiometer which

converts movement into a voltage sensed by the probe's microprocessor.
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Natural gamma measurements rely upon small quantities of radioactive material contained in all

rocks to emit gamma radiation as they decay. Trace amounts of Uranium and Thorium are present

in a few minerals, where potassium-bearing minerals such as feldspar, mica and clays will include

traces of a radioactive isotope of Potassium. These emit gamma radiation as they decay with an

extremely long half-life. This radiation is detected by scintillation - the production of a tiny flash of

light when gamma rays strike a crystal of sodium iodide. The light is converted into an electrical

pulse by a photomultiplier tube. Pulses above a threshold value of 60 KeV are counted by the

probe's microprocessor. The measurement is useful because the radioactive elements are

concentrated in certain rock types e.g. clay or shales, and depleted in others e.g. sandstone or coal.
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Resistivity / Spontaneous Potential I Natural Gamma Instrumentation

Resistivity, spontaneous potential and natural gamma data were collected using a Model ELXG

electric log probe, S/N 5490, manufactured by Robertson Geologging, Ltd. This probe measures

Single Point Resistance (SPR), short normal (16") resistivity, long normal (64") resistivity,

Spontaneous Potential (SP) and natural gamma. The probe is 8.20 feet long, and 1.73 inches in

diameter.

This probe is useful in the following studies:

" Bed boundary identification

• Strata correlation between borings

* Strata geometry and type (shale indication)

The probe receives control signals from, and sends the digitized measurement values to, a

Robertson Micrologger IL S/N 5310, on the surface via an armored 4 conductor cable. The cable is

wound onto the drum of a winch and is used to support the probe. Cable travel is measured to

provide probe depth data, using a 3.28 foot circumference sheave fitted with a digital rotary

encoder. The probe and depth data are transmitted by USB link from the Micrologger unit to a

laptop computer where it is displayed and stored on hard disk.

The resistivity section of the probe operates by driving an alternating current into the formation

from the central SPR/DRIVE electrode. The current returns via the logging cable armor. To ensure

adequate penetration of the formation the logging cable is insulated for approximately 30 feet from

the cablehead. Voltages are measured between the 16" and 64" electrodes and the remote earth

connection at surface, as noted below:

0 Single Point Resistance (SPR): The current flowing to the cable armor is measured along

with the voltage at the SPR electrode. The voltage divided by current gives resistance.
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* Spontaneous Potential (SP): This is the DC bias of the 16" electrode with respect to the

voltage return at the surface (ground stake).

Data quality depends upon good grounding at the surface. This is achieved with a metal stake

driven into the mud-pit.

Natural gamma data was collected during the caliper data run.

Boring Deviation Instrumentation

Robertson Geologging HIRAT

Boring deviation data were collected in borings B-301, B-304, B-318, B-401, B-404 and B-418

using a High Resolution Acoustic Televiewer probe (HiRAT), serial numbers 5174 and 5500,

manufactured by Robertson Geologging, Ltd. This probe is generally used to acquire acoustic

images of the boring wall, but may also be used to collect boring deviation data. The probe is 7.58

feet long, and 1.9 inches in diameter, and is fitted with upper and lower four-arm centralizers.

In this application, this probe is useful in the following studies:

" Measurement of boring inclination and deviation from vertical

" Determination of need to correct soil and geophysical log depths to true vertical depths

The probe receives control signals from, and sends the digitized measurement values to, a

Robertson Micrologger I1, S/N 5310, on the surface via an armored 4 conductor cable. The cable is

wound onto the drum of a winch and is used to support the probe. Cable travel is measured to

provide probe depth data, using a 3.28 foot circumference sheave fitted with a digital rotary

encoder. The probe and depth data are transmitted by USB link from the Micrologger unit to a

laptop computer where it is displayed and stored on hard disk.
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Mt. Sopris Deviation Probe

Boring deviation data were collected in borings B-307, B-323, B-407 and B-423 using a Model

2DVA-1000 deviation probe, manufactured by Mt. Sopris Instruments, Inc. The probe is 4.95 feet

long, and 1.5 inches in diameter.

This probe is useful in the following studies:

" Measurement of boring inclination and deviation from vertical

" Determination of need to correct soil and geophysical log depths to true vertical depths

The probe receives control signals from, and sends the digitized measurement values to, a Mt.

Sopris MGX II control unit, on the surface via an armored single conductor cable, The cable is

* wound onto the drum of a winch and is used to support the probe in the boring. Cable travel is

measured to provide probe depth data, using a 0.5 foot circumference sheave fitted with a digital

rotary encoder. The probe and depth data are transmitted by RS-232 serial link from the MGX 11

unit to a laptop computer where it is displayed and stored on hard disk.
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MEASUREMENT PROCEDURES

Suspension Measurement Procedures

All ten borings were logged as uncased borings, filled with bentonite or polymer based drilling

mud. Measurements followed the GEOVision Procedure for P-S Suspension Seismic Velocity

Logging, revision 1.3, as presented in Appendix E. These procedures were supplied and approved

in advance of the work. In each boring, the probe was positioned with the top of the probe at the

top of the mud box, and the electronic depth counter was set to 8.2 feet, the distance between the

mid-point of the receiver and the top of the probe, minus the height of the mud box, as verified with

a tape measure, and recorded on the field logs. The probe was lowered to the bottom of the boring,

and then returned to the surface, stopping at 1.6 foot intervals to collect data, as summarized in

Table 2, below.

At each measurement depth the measurement sequence of two opposite horizontal records and one

vertical record was performed, and the gains were adjusted as required. The data from each depth

was printed on paper tape, checked, and recorded on diskette before moving to the next depth.

Upon completion of the measurements, the probe zero depth indication at the depth reference point

was verified prior to removal from the boring.

_Caliper_ !Natural Gamma Measurement Procedures

All ten borings were logged as uncased borings, filled with bentonite or polymer based drilling

mud. Measurements followed the ASTM D6167 Conducting Borehole Geophysical Logging -

Mechanical Caliper, as presented in Appendix E.

Prior to and following each logging run, the caliper tool was verified, using the manufacturer's

supplied three point calibration jig, which is a circular plate with a series of holes in the top surface

into which the tips of the caliper arms fit. This has circles of diameters from 2" to 12", with NIST
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traceable calibration as documented in Appendix C. The calibration jig is placed over a bucket with

the probe standing upright with its nose section passing through the jig's central hole. The caliper

probe arms are opened under program control, and a log is recorded as the tips of the arms are

placed in the holes on the calibration jig. The measured dimensions, as displayed on the recording

computer screen was recorded on the field log sheet, as well as in the digital record, and compared

with the calibration jig dimensions. If the verification records did not fall within +/- 0.05 inches of

the calibration jig values, the caliper tool was re-calibrated, using the three point calibration jig, and

the log repeated. As with the verification, the tips of the caliper arms are placed in the holes

marked with the required diameter. During calibration, the value of the current calibration point, as

stamped on the jig, is entered via the control computer. The system counts for 15 seconds to make

an average of the response. The procedure is repeated for the second and third required openings.
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Figure 1. Example Calibration Curve for Caliper Probe
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The computation and generation of the calibration coefficient file is entirely automatic. The

calibration file is simply the set of coefficients of a quadratic curve which fits the three data points.

Figure 1 shows the response of a caliper probe using data gathered during calibration.

Natural gamma was not calibrated in the field, as it is a qualitative measurement, not a quantitative

value, and is used only to assist in picking transitions between stratigraphic units, as described in

ASTM D6274, Conducting Borehole Geophysical Logging - Gamma, which is included in

Appendix E.

In each boring, the probe was positioned with the top of the probe at the top of the mud box, and the

electronic depth counter was set to 6.82 feet, the specified length of the probe, minus the height of

the mud box, as verified with a tape measure, and recorded on the field logs. The probe was

lowered to the bottom of the boring, where the caliper legs were opened, and data collection begun.

The probe was then returned to the surface at 9.8 feet/sec, collecting data continuously at 0.05 foot

spacing, as summarized in Table 2.

Upon completion of the measurements, the probe zero depth indication at the depth reference point

was verified prior to removal from the boring, as summarized in Table 3.

Resistivity / Spontaneous Potential Measurement Procedures

All ten borings were logged as uncased borings, filled with bentonite or polymer based drilling

mud. The probe was connected to the logging cable using a 32.8 foot long insulating cable section

or "yoke". The probe head was insulated by wrapping all exposed metal of the cablehead and probe

with self-amalgamating insulation tape. The 32.8 foot insulating yoke was checked for any

damage, and repaired with self-amalgamating insulation tape as needed.
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V The reference ground stake was driven firmly into the mud pit, and connected to the ground socket

on the winch switch box.

This sonde was not calibrated in the field, as it is used to provide qualitative measurements, not

quantitative values, and is used only to assist in picking transitions between stratigraphic units, as

described in ASTM D5753, Planning and Conducting Borehole Geophysical Surveys, which is

included in Appendix E.

In each boring, the probe was positioned with the top of the probe at the top of the mud box, and the

electronic depth counter was set to 8.2 feet, the specified length of the probe, minus the height of

the mud box, as verified with a tape measure. When logging on the smaller drill rigs, the depth was

zeroed to the top of the yoke, and 32.8 feet was added to the zero depth, as recorded in the field

logs. The probe was lowered to the bottom of the boring, where data collection was begun. The

probe was then returned to the surface at 10 feet/sec, collecting data continuously at 0.05 foot

* spacing, as summarized in Table 2. The natural gamma data collected in these logs is redundant

with the data collected in the caliper / natural gamma logs, and the caliper / natural data may be

used to verify the natural gamma data collected in these logs.

Normally, when the un-insulated section of the logging cable leaves the boring fluid, the log is

terminated, as the electrical measurements do not function under these conditions. However, in

these surveys, the log was continued, in order to collect as much natural gamma data as possible

before the yoke connector reached the measuring wheel.

Upon completion of the measurements, the probe zero depth indication at the depth reference point

was verified prior to removal from the boring, as summarized in Table 3.
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Boring Deviation Measurement Procedures

All ten borings were logged as uncased borings, filled with bentonite or polymer based drilling

mud. Measurements followed the GEOVision standard field procedures, as presented in Appendix

E.

Prior to use, the HiRAT or deviation probe tiltmeter and compass functions were checked by

hanging from the drill rig and by comparison with a Brunton surveyors' compass.

In each boring logged with the Robertson HiRAT, the probe was positioned with the top of the

probe at the top of the mud box, and the electronic depth counter was set to 4.71 feet, the specified

length of the probe, minus the height of the mud box, as verified with a tape measure, and recorded

on the field logs. In each boring logged with the Mt. Sopris 2DVA-1000, the probe was positioned

with the bottom of the probe at the top of the mud box, and the electronic depth counter was set to

0.0 feet, minus the mud box height, as recorded on the field logs. The probe was lowered to the

bottom of the boring, and data collection begun. The probe was then returned to the surface at 9.8

feet/sec, collecting data continuously, as summarized in Table 2.

Upon completion of the measurements, the probe zero depth indication at the depth reference point

was verified prior to removal from the boring, as summarized in Table 3.
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DEPTH TO
DEPTH OPEN DET O SAMPLE

BORING TOOL AND RUN RANGE HOLE BOTTOM OF INTERVAL DATE
NUMBER NUMBER RANE HOLE CASING INTE LOGGED

(FEET) :(FEET) (FEET) (FEET)

•B-301 SUSPENSION 1 0.6-•390.4 403.2 :NO CASING 1.6 6/5/06

B-301 DEVIATION 1 0-402.5 . -NO CASING .008 6/5/06

B-301: ELOG/GAMMA 1 402.0- 1.7 ::NO CASING 0.05 -6/5/06,

8-301 EL.G•GAMMA 2 402.0- 1.7 : NO CASING 0.05 . 6/5/06

B-301 CALIPER 1 .402.0 - . NO CASING . 0.05 .. : 615/06

B-304 SUSPENSION 1 1.6 - 182.1 194.2 NO CASING 1.6 6/1/06

B-304 SUSPENSION 2 1.6- 180.5 193.9 NO CASING 1,6 6/1/06

B-304 DEVIATION 1 0-194.0 NO CASING .008 6/1106

B-304 ELOG/GAMMA 1 40.5-195.4 195.4 NO CASING 0.05 6/1/06

B-304 ELOG/GAMMA 2 195.4-20.2 - NO CASING 0.05 6/1/06

B-304 CALIPER 1 188.0-0 - NO CASING 0.05 602/06

B-304 CALIPER 2 189.0-0 - NO CASING 0.05 612106

B-307 SUSPENSION 1 1.6.- 1970. 200.1 NO CASING 1.6 6/15/06

B-307 CALIPER 1 197.0-0 NO CASING 005 6/1506

13-307 .. ELOGi1 200.0-4.1 200 .NO CASING 0.05 6/1510 1

-37' D~iAIO 1 ..- ~19.0O CASING 0.1 6/15106'

B-318 SUSPENSION 1 1.6-190.3 203.0 NO CASING 1.6 6/4/06

B-318 DEVIATION 1 0- 86.4 - NO CASING .008 614/06

B-318 DEVIATION 2 83.5 - 198.5 - NO CASING .008 6/4/06

2-318 ELOG/GAMMA 1 18.0-197.0 - NO CASING 0.05 6/4/06

B-318 ELOGIGAMMA 2 197.0-40.0 - NO CASING 0.05 6/4/06

B-318 CALIPER 1 195.0-0 - NO CASING 0.05 6/4/06

B-k3 SUSPENSION 1 1.- 388.8 41. NO CASING 6 11.6-3 6/206ý

B-40i ~ ~ ~ ~ ~ _0 0EITO .2-410N CASING '" .0 /80

6-323 CALIPER 1 3.0 N. - NO CASING 4.05 . /.8/06

B-323 iELOG/GAMMA 1 202.5-18-. NO CASING 0.05 6214/06

B-323 -DEVIATION 1 190.0 - 180.0 NO CASING, . . 0.1 i6106,

B_-323, IEVIATION2 . . -190.0 -0 NO CASING 0. 1 6/4/06

8-401 SUSPENSION 1 1t6 - 388.8 401 5 NO CASING 1.6 6/28106

B-401 DEVIATION 1 3.2- 401 0 - NO CASING .008 6/28/06

8-401 CALIPER/GAMMA 1 3973.0-0 NO CASING 0.05 6/128/06

6-401 ELOG/GAMMA 1 399.5- 1.8 - NO CASING 0.05 6/28/06

B-404 . SUSPENSION. 1 1.6 -187.0 199.8 'NO CASING . 1. .6 6/827/06`

B-404 DEVIATION 1 3.1 - 196.0 - NO CASING .008 6127/06

B-404 CALIPER/GAMMA 1. 195.0 -0 - NO CASING 0.05 6127/06

7. 7, 7

B-404 ELOG/GAMMA 1 195.0 -0 1. 19-0 NO CASING 0.05 6/67/06

B-407 SUSPENSION 1 1.6-183.7 196.5 NO CASING 1.6 6/16/06

B-407 CALIPER 1 193.0-0 - NO CASING 0.05 6/16/06

BA407 IELOG/GAMMA 1 197.0,-17.6 197.0 NO CASING 0.05 6/16106
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B-407 DEVIATION 1 0- 182.8 NO CASING 0.1 6/16/06

-4.'18 SUSPENSION : 1. -7.l:0 . 199.8 NO CASING 16 ."'t9/06:

B418 DEVIATION 1. 1994.4-3.3.3 .199.4. NO CASiNG .008. . 6/29/06

"-4148 :CALIPE•RGAMMA1 197.0-162.8 - NO CASING0..05 .6/29/
B-48 CALIPER/GAMMA 2 197.0-0 - NO CASNG. 0.05 6/291/06

1-418' ELOG/GAMMA 1 197:0 20.0 - NO CASING: 0.05 6/9/06

B-423 DEVIATION 1 193.5 - 187.0 198.1 NO CASING 0.1 6/13/06

B-423 DEVIATION 2 193.5 -0 - NO CASING 0.1 6/13/06

B-423 SUSPENSION 1 1.6-185.4 - NO CASING 1.6 6/13/06

B-423 CALIPER 1 193.0-0 - NO CASING 0.05 6/13/06

B-423 ELOG/GAMMA 1 200.0- 3.3 200.0 NO CASING 0.05 6/13/06

- PROBE DID NOT TOUCH BOTTOM OF BORING

Table 2. Logging dates and depth ranges
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STARTING ENDING ASDE
BORING TOOL AND RUN TOOL HIT BOTTOM DRILLER DEPTH DEPTH DEPTH
NUMBER NUMBER DEPTH (FEET) (FEET) REF. REF.

...... _____ _ (FEET) (FEET) (FEET)
B-301 SUSPENSION 1 403.2 403 NA NA

B-301 DEVIATION 1 .403 3.22 3.22 0.00

B-301 ELOG/GAMMA 1 403 6.70 .0 0.00

B "301 ELOG/GAMMA 2 403 6.70 6.70 0.00

B-301 CALIPER 1 , 403 "5.32 .:5.32 '0.00

B-304 SUSPENSION 1 194.2 200 0.00 0.10 0.10

B-304 SUSPENSION 2 193.9 200 0.30 0.30 0.00

B-304 DEVIATION 1 200 3.22 3.22 0.00

B-304 ELOG/GAMMA 1 195.4 200 7.70 7.70 0.00

B-304 ELOGIGAMMA 2 200 7.70 7.70 0.00

B-304 CALIPER 1 200 5.32 5.32 0.00

B-304 CALIPER 2 200 5.32 5.32 0.00

B-307 SUSPENSION 1 200.1 200 6.64 6,64 '0.0

•307 CALIPER . 200- 5.32 5.. &. 1 0........5.32 ..

B-307 ELOG 1 200 6.70 6.70 0.0

'13 03A7 . :' - : : : . :.N 1, 1_ -:?50•q.
B-318 SUSPENSION 1 203.0 201 NA NA

B-318 DEVIATION 1 - 201 3.22 3.22 0.00

B-318 DEVIATION 2 201 3.22 3.22 0.00

B-318 ELOG/GAMMA 1 201 39.95 39.95 0.00

B-318 ELOG/GAMMA 2 201 39.95 39.95 0.00

B-318 CALIPER 1 " 201 5.32 5.32 0.00

f- 8 .-. 205.4 .....- (5.4 ~ 69~
B-32 ~CALIP~ER 1 6 2Q 4 K52 o

B-323 'ELOG/GAMMAII . 20a J9 30,50 0,00

IB-323 ~.,DEV~IATION. 1. 200"~>Y 1.5 ~-31;~ 63.
B-323~ ~~ DE~VIATION 2 200 -1 ý50 ~-1.50 03.00

B-401 SUSPENSION 1 401,5 400 6.63 6&69 0.06
B-401 DEVIATION 1 -400 3.22 3.22 0.00

B-401 CALIPER/GAMMA 1 400 5.32 5A45 0.13
8-401 ELOG/GAMMA 1 400 6.70 6.75 0.05
8-404 SUSPIENSl1ON 1, .1998 ,200 6000 0.00 0.00

B-404 .DEVIATION 1 -200 3.12 3 ,~315.; 0.02

81-404 .CALIPER/GAMMA 1 §200 5.12 5-10~ 0.02

8-404 ~ELOG/GAMMA 1 . S 200 7. .<34 ,39.45 ' 00

B-407 SUSPENSION 1 196.5 200 NA NA

B-407 CALIPER 1 200 5.32 5.32 00
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B-407 ELOG/GAMMA 1 197.0 200 39.50 39.50 0.00

B-407 DEVIATION I 200 -1.50 -1.50 0.00
B-418 SUSPENSION 1 199.8 200 0.00 0.00 000

8-418 DEVIATION'1 199.4 ý20" 3.22 3.25 0.02

B-418 CALIPER/GAMMA 1 _200 5.32 5.35 0.03
8-418 CALIPER/GAMMA2 _ - 200 5.'32 5:32 0.00

B-418 ELOG/GAMMA 1 . 200 39.50 39.50 .000

B-423 DEVIATION 1 198.1 200 -1.80 -3.10 1.30

8-423 DEVIATION 2 200 -1.80 -1.80 0.00

8-423 SUSPENSION 1 200 6.33 6.33 0.00

B-423 CALIPER 1 _ 200 5.02 5.02 0.00

B-423 ELOG/GAMMA 1 200.0 200 6.40 6.40 0.00

- PROBE DID NOT TOUCH BOTTOM OF BORING

Table 3. Boring Bottom Depths and After Survey Depth Error (ASDE)

DATA ANALYSIS

Suspension Analysis

Using the proprietary OYO program PSLOG.EXE version 1.0, included in volume 2 of 2 (CDR) of

this report, the recorded digital waveforms were analyzed to locate the most prominent first minima,

first maxima, or first break on the vertical axis records, indicating the arrival of P-wave energy.

The difference in travel time between receiver I and receiver 2 (R1-R2) arrivals was used to

calculate the P-wave velocity for that 3.3 foot segment of the soil column. When observable, P-

wave arrivals on the horizontal axis records were used to verify the velocities determined from the

vertical axis data. The time picks were then transferred into an EXCEL template (EXCEL version

2003 SP2) to complete the velocity calculations based upon the arrival time picks made in PSLOG.

The PSLOG pick files and the EXCEL analysis files are included in the boring specific directories

on volume 2 of 2 (CDR) of this report.

The P-wave velocity over the 6.5 foot interval from source to receiver 1 (S-Ri) was also picked

using PSLOG, and calculated and plotted in EXCEL, for quality assurance of the velocity derived

from the travel time between receivers. In this analysis, the depth values as recorded were
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increased by 4.9 feet to correspond to the mid-point of the 6.5 foot S-RI interval, as illustrated, in

Figure 1. Travel times were obtained by picking the first break of the P-wave signal at receiver I

and subtracting 0.3 milliseconds, the calculated and experimentally verified delay from source

trigger pulse (beginning of record) to source impact. This delay corresponds to the duration of

acceleration of the solenoid before impact.

As with the P-wave records, using PSLOG, the recorded digital waveforms were analyzed to locate

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 was used

to remove the higher frequency P-wave signal from the SH-wave signal. Different filter cutoffs

were used to separate P- and SH-waves at different depths, ranging from 600 Hz in the slowest

zones to 2000 Hz in the regions of highest velocity. At each depth, the filter frequency was selected

to be at least twice the fundamental frequency of the SH-wave signal being filtered.

Generally, the first maxima were picked for the 'normal' signals and the first minima for the 'reverse'

signals, although other points on the waveform were used if the first pulse was distorted. The

absolute arrival time of the 'normal' and 'reverse' signals may vary by +/- 0.2 milliseconds, due to

differences in the actuation time of the solenoid source caused by constant mechanical bias in the

source or by boring inclination. This variation does not affect the Rl-R2 velocity determinations,

as the differential time is measured between arrivals of waves created by the same source actuation.

The final velocity value is the average of the values obtained from the 'normal' and 'reverse' source

actuations.
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As with the P-wave data, SH-wave velocity calculated from the travel time over the 6.5 foot interval

from source to receiver I was calculated and plotted for verification of the velocity derived from the

travel time between receivers. In this analysis, the depth values were increased by 4.9 foot to

correspond to the mid-point of the 6.5 foot S-RI interval. Travel times were obtained by picking

the first break of the SH-wave signal at the near receiver and subtracting 0.3 milliseconds, the

calculated and experimentally verified delay from the beginning of the record at the source trigger

pulse to source impact.

These data and analysis were reviewed by John Diehl and Tony Martin as a component of

GEOVision's in-house QA-QC program.

Figure 2 shows an example of RI - R2 measurements on a sample filtered suspension record. In

Figure 2, the time difference over the 3.3 foot interval of 1.88 milliseconds for the horizontal

signals is equivalent to an SH-wave velocity of 1745 feet/second. Whenever possible, time

differences were determined from several phase points on the SH-waveform records to verify the

data obtained from the first arrival of the SH-wave pulse. Figure 3 displays the same record before

filtering of the SH-waveform record with a 1400 Hz FFT - IFFT digital lowpass filter, illustrating

the presence of higher frequency P-wave energy at the beginning of the record, and distortion of the

lower frequency SH-wave by residual P-wave signal.

Caliper i Natural Gamma Analysis . .. .. ... ....

No analysis is required with the caliper or natural gamma data, however depths to identifiable

boring features were compared to verify compatible depth readings on all logs. These data were

combined with the resistivity, ELOG based natural gamma and spontaneous potential (SP) logs, and

converted to LAS and PDF formats for transmittal to the client.
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Resistivity I Natural Gamma / Spontaneous Potential Analysis

No analysis is required with the resistivity, natural gamma or spontaneous potential data, however

depths to identifiable boring features were compared to verify compatible depth readings on all

logs. These data were combined with the caliper and caliper-based natural gamma logs, and

converted to LAS and PDF formats for transmittal to the client.
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Boring Deviation Analysis

Robertson Geologging HIRAT

The collected Acoustic Televiewer data was processed with Robertson Geologging's RGLDIP

program, version 6.2, to extract the deviation data and produce an ASCII file and plots of deviation

data.

Mt. Sopris Deviation Probe

Deviation logs in borings B-307, B-323, B-407 and B-423 were surveyed using the Mt. Sopris

2DVA-100 probe, and the results were analyzed by Nate Davis of COLOG, using Mt, Sopris

MSLOG 7.2 program to produce an ASCII file and plots of deviation data.

RESULTS

Suspension Results

Suspension RI-R2 P- and SH-wave velocities are plotted in Figures 5, 8, 9, 12, 15, 18, 21, 24, 27,

30 and 33. The suspension velocity data presented in these figures are presented in Tables 5 - 15.

The PSLOG and EXCEL analysis files for each boring are included in the boring specific

directories on volume 2 of 2 (CDR) of this report, along with the raw and filtered waveforms.

P- and SH-wave velocity data from R1-R2 analysis and quality assurance analysis of S-RI data are

plotted together in Figures A-I through A-1 Ito aid in visual comparison. It must be noted that R1-

R2 data is an average velocity over a 3.3 foot segment of the soil column; S-Ri data is an average

over 6.5 feet, creating a significant smoothing relative to the R1-R2 plots. S-RI data are presented

in Tables A-I through A-1 1, and included in the EXCEL analysis files for each boring on volume 2

of 2 (CDR) of this report.
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Calibration procedures and records for the suspension measurement system are presented in

Appendix C.

The GEOVision standard field log sheets for all borings are reproduced in Appendix D.

The GEOVision standard field procedures are reproduced in Appendix E.

Caliper/ Natural Gamma Results

Caliper and natural gamma data is presented in combined log plots with resistivity and spontaneous

potential as single page logs in Figures 6, 10, 13, 16, 19, 22, 25, 28, 31 and 34, as well as multi-

page logs in Appendix B. LAS 2.0 data and Acrobat files of the plots for each boring are included

in the boring specific sub-directories in the data directory on volume 2 of 2 (CDR) of this report.

Resistivity I Spontaneous Potential Results

Resistivity and spontaneous potential data is presented in combined log plots with caliper and

natural gamma data as single page logs in Figures 6, 10, 13, 16, 19, 22, 25, 28, 31 and 34, as well as

multi-page logs in Appendix B. LAS 2.0 data and Acrobat files for each boring are included in the

boring specific sub-directories in the data directory on volume 2 of 2 (CDR) of this report.

Boring Deviation Results

Boring deviation data is presented graphically in Figures 7, 11, 14, 17, 20, 23, 26, 29, 32 and 35,

and summarized in Table 4. Deviation data plots in Acrobat format and deviation data at 1.0 foot

stations are presented in text format in the boring specific sub-directories in the data directory on

volume 2 of 2 (CDR) of this report.
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SUMMARY

Discussion of Suspension Results

Suspension PS velocity data is ideally collected in an uncased fluid filled boring, drilled with rotary

mud (rotary wash) methods. All of the borings at this site were ideal for collection of Suspension

PS velocity data, with minor exceptions due to some significant wash-outs of the borings at water

table, as shown in the caliper logs. Despite these washouts, the quality of these data ranged from

good to excellent. Each boring is discussed in more detail below.

Suspension PS velocity data quality is judged based upon 5 criteria:

1. Consistent data between receiver to receiver (RI - R2) and source to receiver (S - RI) data.

2. Consistent relationship between P-wave and SH -wave (excluding transition to saturated

soils)

3. Consistency between data from adjacent depth intervals.

4. Clarity of P-wave and SH-wave onset, as well as damping of later oscillations.

5. Consistency of profile between adjacent borings, if available.

B-301: These data show excellent correlation between RI - R2 and S - RI data, as well as excellent

correlation between P-wave and SH-wave velocities. P-wave and S11-wave onsets are

generally clear, and later oscillations are well damped. This data set agrees well with data

--.. --- from. other-borings-on-Ahe-site,- when depth shifted to correct for boring collar elevation.

This is an excellent velocity data set.

B-304: These data show excellent correlation between RI - R2 and S - RI data, as well as excellent

correlation between P-wave and SH-wave velocities. P-wave and SH-wave onsets are

generally clear, and later oscillations are well damped. This data set agrees well with data

from other borings on the site, when depth shifted to correct for boring collar elevation.

This is an excellent velocity data set.
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B-307: These data show excellent correlation between RI - R2 and S - RI data, as well as excellent

correlation between P-wave and SH-wave velocities. P-wave and SH-wave onsets are

generally clear, and later oscillations are well damped. This data set agrees well with data

from other borings on the site, when depth shifted to correct for boring collar elevation.

This is an excellent velocity data set.

B-318: These data show excellent correlation between RI - R2 and S - RI data, as well as excellent

correlation between P-wave and SH-wave velocities. P-wave and SH-wave onsets are

generally clear, and later oscillations are well damped. This data set agrees well with data

from other borings on the site, when depth shifted to correct for boring collar elevation.

This is an excellent velocity data set.

B-323: These data show excellent correlation between RI - R2 and S - RI data, as well as excellent

correlation between P-wave and SH-wave velocities. P-wave and SH-wave onsets are

generally clear, and later oscillations are well damped. This data set agrees well with data

from other borings on the site, when depth shifted to correct for boring collar elevation.

This is an excellent velocity data set.

B-401: These data show excellent correlation between RI - R2 and S - RI data, as well as excellent

correlation between P-wave and SH-wave velocities. P-wave and SH-wave onsets are

generally clear, and later oscillations are well damped. This data set agrees well with data

from other borings on the site, when depth shifted to correct for boring collar elevation.

This is an excellent velocity data set.

B-404: These data show excellent correlation between RI - R2 and S - RI data, as well as excellent

correlation between P-wave and SH-wave velocities. P-wave and SH-wave onsets are

generally clear, and later oscillations are well damped. This data set agrees well with data

from other borings on the site, when depth shifted to correct for boring collar elevation.

This is an excellent velocity data set.

GEOVision Report 6165-01 Vol I of 2 CCNPP COLA Boring Geophysics rev A 11/14/2006 Page 31 of 366



B-407: These data show excellent correlation between RI - R2 and S - RI data, as well as excellent

correlation between P-wave and SH-wave velocities. P-wave and SH-wave onsets are

generally clear, and later oscillations are well damped. This data set agrees well with data

from other borings on the site, when depth shifted to correct for boring collar elevation.

This is an excellent velocity data set.

B-418: These data show excellent correlation between RI - R2 and S - RI data, as well as excellent

correlation between P-wave and SH-wave velocities. P-wave and SH-wave onsets are

generally clear, and later oscillations are well damped. This data set agrees well with data

from other borings on the site, when depth shifted to correct for boring collar elevation.

This is an excellent velocity data set.

B-423: These data show excellent correlation between RI - R2 and S - RI data, as well as excellent

correlation between P-wave and SH-wave velocities. P-wave and SH-wave onsets are

generally clear, and later oscillations are well damped. This data set agrees well with data

from other borings on the site, when depth shifted to correct for boring collar elevation.

This is an excellent velocity data set.

Discussion of Caliper I Natural Gamma Results

B-301: Caliper data shows erosion of the upper 30 feet of the boring, and several washouts to

greater than 12 inchesdiafi-et-e.-B--low-42--fe-et;-boing-gauge-is--very-consistent- -Natural-

gamma was not collected with this tool in this boring.

B-304: Caliper data shows no erosion of the upper section of this boring. The boring gauge is very

consistent for the entire depth. Natural gamma was not collected with this tool in this

boring.
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* B-307: Caliper data shows erosion of the upper 20 feet of the boring, and several washouts to

greater than 12 inches diameter. Below 20 feet, boring gauge is very consistent, with a

small narrowing at approximately 165 feet. Natural gamma was not collected with this tool

in this boring.

B-318: Caliper data shows slight erosion of the upper 45 feet of the boring, with several washouts

to 7 inches diameter. Below 45 feet, the boring gauge is variable. Natural gamma was not

collected with this tool in this boring.

B-323: Caliper data shows erosion of the upper 20 feet of the boring, and several washouts to

greater than 12 inches diameter. Below 20 feet, boring gauge is very consistent, with a

small narrowing at approximately 165 feet. Natural gamma was not collected with this tool

in this boring.

D B-401: Caliper data shows erosion of the upper 20 feet of the boring, and several washouts to

greater than 12 inches diameter. Below 45 feet, boring gauge is very consistent. Natural

gamma was collected with this tool in this boring, as well as with the ELOG tool, and the

comparison between the two data sets provides an almost exact match, verifying the

performance of the natural gamma measuring systems.

B-404: Caliper data shows erosion of the upper 45 feet of the boring, and a number of washouts to 8

- 12 inches diameter. Below 45 feet, boring gauge is consistent. Natural gamma was

collected with this tool in this boring, as well as with the ELOG tool, and the comparison

between the two data sets provides an almost exact match, verifying the performance of the

natural gamma measuring systems.
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B-407: Caliper data shows some erosion of $he upper 55 feet of the boring, though this boring was

drilled with a 5 inch bit to 55 feet, and the boring is close to this gauge. One washout to

greater than 12 inches diameter occurs at approximately 7 feet. Below 55 feet, boring gauge

is very consistent. Natural gamma was not collected with this tool in this boring.

B-418: Caliper data shows erosion of the upper 12 feet of the boring, and a several shallow

washouts to 8 inches diameter. Below 12 feet, boring gauge is consistent, with periodic

increases in diameter which correspond to bit location when flushing the boring before

collecting a drive sample. Natural gamma was collected with this tool in this boring, as well

as with the ELOG tool, and the comparison between the two data sets provides an almost

exact match, verifying the performance of the natural gamma measuring systems.

B-423: Caliper data shows erosion of the upper 30 feet of the boring, and one large washout to

greater than 12 inches diameter. Below 30 feet, boring gauge is consistent. Natural gamma

was not collected with this tool in this boring.

Discussion of Resistivity I Spontaneous Potential Results

B-301: These data show good correlation between the different logs below 40 feet. The electrical

data is degraded above this depth, as the upper yo-er -•k-tele de -oves-out-of-the boring fluid--

at this depth. The natural gamma data remains good to the surface, and agrees well with

data from other borings at this site, when depth shifted to correct for elevation differences.

GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geophysics rev A 11114/2006 Page 34 of 366



B-304: These data show good correlation between the different logs below 40 feet. The electrical

data is degraded above this depth, as the upper yoke electrode moves out of the boring fluid

at this depth. The natural gamma data remains good to 20 feet, where the log was stopped

as the upper yoke electrode had reached the top of the drill rig tower.

B-307- These data show good correlation between the different logs below 40 feet. The electrical

data is degraded above this depth, as the upper yoke electrode moves out of the boring fluid

at this depth. The natural gamma data remains good to 8 feet, where the log was stopped as

the upper yoke electrode had reached the top of the drill rig tower.

B-318: These data show good correlation between the different logs below 40 feet. The electrical

data is degraded above this depth, as the upper yoke electrode moves out of the boring fluid

at this depth. The natural gamma data remains good to 20 feet, where the log was stopped

as the upper yoke electrode had reached the top of the drill rig tower.

B-323: These data show good correlation between the different logs below 40 feet. The electrical

data is degraded above this depth, as the upper yoke electrode moves out of the boring fluid

at this depth. The natural gamma data remains good to 20 feet, where the log was stopped

as the upper yoke electrode had reached the top of the drill rig tower.

B-401: These data show good correlation between the different logs below 40 feet. The electrical

data is degraded above this depth, as the upper yoke electrode moves out of the boring fluid

at this depth. The natural gamma data remains good to the surface, and agrees well with

data from other borings at this site, when depth shifted to correct for elevation differences.

Comparison between the two natural gamma data sets in this boring provides an almost

exact match, verifying the performance of the natural gamma measuring systems.

B-404: These data show good correlation between the different logs below 40 feet. The electrical

data is degraded above this depth, as the upper yoke electrode moves out of the boring fluid
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at this depth. The natural gamma data remains good to the surface, and agrees well with

data from other borings at this site, when depth shifted to correct for elevation differences.

Comparison between the two natural gamma data sets in this boring provides an almost

exact match, verifying the performance of the natural gamma measuring systems.

B-407: These data show good correlation between the different logs below 40 feet. The electrical

data is degraded above this depth, as the upper yoke electrode moves out of the boring fluid

at this depth. The natural gamma data remains good to 20 feet, where the log was stopped

as the upper yoke electrode had reached the top of the drill rig tower.

B-418: These data show good correlation between the different logs below 40 feet. The electrical

data is degraded above this depth, as the upper yoke electrode moves out of the boring fluid

at this depth. The natural gamma data remains good to 20 feet and agrees well with data

from other borings at this site, when depth shifted to correct for elevation differences.

Comparison between the two natural gamma data sets in this boring provides an almost

exact match, verifying the performance of the natural gamma measuring systems.

B-423: These data show good correlation between the different logs below 40 feet. The electrical

data is degraded above this depth, as the upper yoke electrode moves out of the boring fluid

at this depth. The natural gamma data remains good to the surface.
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Discussion of Boring Deviation Results

All ten borings were inclined at less than 1 degree from vertical, and the maximum error in depth

value was less than 0.1 foot, as presented in Table 4. This error is significantly less than depth

errors from other causes, and no adjustment of log depths are indicated.

MEAN DEVIATION SURVEY VERTICAL DEPTH HORIZONTALBORBNG AND AZIMUTH DEPTH DEPTH ERROR OFFSET
(DEGREES) (FEET) (FEET) (FEET) (FEET)

B-301 0.52 - N167.9 403.0 403.0 0.0 3.69

B-304 0.69 - N249.6 194.3 194.3 0.0 2.32

B-307 0.76- N256.4 195.2 195.2 0.0 2.58

B-318 0.74 - N147.2 198.5 198.4 0.1 2.58

B-323 0.38- N256.4 189.9 189.9 0.0 1.26

B-401 0.91 - N264.8 401.3 401.2 0.1 6.38

B-404 0.28-N189.5 196.8 196.8 0.0 0.95

B-407 0.61 - N271.2 182.8 1827 0.1 1.99

B-418 0.32-N187.9 199.3 199.3 0.0 1.12

B-423 0.42 - N76.6 193.5 193.5 0.0 1.41

Table 4. Boring Deviation Data Summary
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Quality Assurance

These boring geophysical measurements were performed using industry-standard or better methods

for measurements and analyses. All work was performed under GEOVision quality assurance

procedures, which include:

* Use of NIST-traceable calibrations, where applicable, for field and laboratory instrumentation

" Use of standard field data logs

" Use of independent verification of velocity data by comparison of receiver-to-receiver and

source-to-receiver velocities

* Independent review of calculations and results by a registered professional engineer, geologist,

or geophysici st.

Suspension Data Reliability

P- and SH-wave velocity measurement using the Suspension Method gives average velocities over a

3.3 foot interval of depth. This high resolution results in the scatter of values shown in the graphs.

Individual measurements are very reliable with estimated precision of +/- 5%. Standardized field

procedures and quality assurance checks contribute to the reliability of these data.
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Figure 2: Concept illustration of P-S logging system
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U1

Figure 3: Example of filtered (1400 Hz lowpass) record
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U1

Figure 4. Example of unfiltered record
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Figure 5: Boring B-301, Suspension R1-R2 P- and SH-wave velocities
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Depth V. V,
(feet) (feet/sec) (feetlsec)

1.6 560 1590
3.3 550 1830

4.9 730 1410
6.6 710 1420
8.2 770 1590
9.8 890 1750
11.5 900 1720

13.1 840 1720
14.8 850 1630
16.4 1000 2000
18.0 920 1980

19.7 770 3620
21.3 720 4760
23.0 790 4980
24.6 840 4980
26.3 840 5210
27.9 880 5290
29.5 900 5050
31.2 940 5380
32.8 990 5210
34.5 1000 5290
36.1 990 5560
37.7 1090 5750
39.4 900 4690

0

Depth V. VP
(feet) (feet/sec) (feet/sec)

83.7 1570 5650
85.3 1030 5380
86.9 1130 5380
88.6 1310 ,5460
90.2 1270 5460
91.9 1190 5380

93.5 1090 5250
95.1 1040 5290
96.8 1030 5210
98.4 1090 5420
100.1 1310 5600

101.7 1610 5700
103.4 1750 5950
105.0 2240 6350
106.6 2360 6290
108.3 2530 6410
109.9 2080 5850
111.6 1430 5460
113.2 1200 5330
114.8 1220 5330
116.5 1380 5330
118.1 1380 5420
119.8 1190 5330
121.4 1160 5290
123.0 1230 5290
124.7 1330 5170
126.3 1410 5130
128.0 1420 5210
129.6 1290 5250
131.2 1290 5250
1329 1420 5290
134.5 1240 5330
136.2 1310 5510

137.8 1640 5560
139.4 1470 5460

141.1 1360 5290
142.7 1370 5250
144.4 1310 5170
146.0 1290 5210
147.6 1350 5170
149.3 1280 5130
150.9 1250 5090
152.6 1300 5210
154.2 1280 5250
155.8 1230 5210
157.5 1280 5250
159.1 1270 5210
160.8 1270 5090
162.4 1300 5210
164.0 1270 5250

Depth V, VP
(feet) (feet/sec) (feetlsec)

165.7 1220 5210
167.3 1200 5010
169.0 1200 5010

170.6 1190 4940
172.2 1230 4900
173.9 1250 4980
175.5 1200 4940
177.2 1180 4980
178.8 1190 4980
180.5 1220 4980
182.1 1250 4900
183.7 1320 5010
185.4 1380 5170
187.0 1420 5250
188.7 1390 5290
190.3 1310 5130
191.9 1250 50
193.6 1290 5050

195.2 1260 5090
196.9 1200 5050
198.5 1210 5050
200.1 120o 4980
201.8 1260 5050
203.4 1280 5330
205.1 1440 5510
206.7 1470 5380
208.3 1180 5290
210.0 1120 5290
211.6 1110 5210
213.3 1170 5210
214.9 1190 5210
216.5 1200 5210
218.2 1260 5170
219.8 1230 5210
221.5 1240 5170
223.1 1290 5250
224.7 1250 5250
226.4 1230 5210
228.0 1300 5290
229.7 1290 5290
231.3 1280 5210
232.9 1310 5290
234.6 1350 5250
236.2 1350 5170
237.9 1380 5290
239.5 1360 5210

241.1 1290 5170
242.8 1300 5170

244.4 1300 5130
246.1 1300 5130

41.0 1000 4440

42.7 940 4070
44.3 1180 5380

45.9 1340 5380
47.6 1410 4020
49.2 1220 3170
50.9 1250 3880

52.5 1600 3270
54.1 1920 4220
55.8 2190 3970
57.4 2060 3830
59.1 1780 4690
60.7 1610 5750
62.3 1620 5650
64.0 1590 5380
65.6 1490 5460
67.3 1700 5600
68.9 1630 5800
70.5 1690 5750
72.2 3580 7330
73.8 3370 8030
75.5 3000 8130
77.1 3550 7410
78.7 3300 8030

80.4 3250 7580
82.0 2480 6120

Table 5. Boring B-301, Suspension R1-R2 depths and P- and SH-wave velocities
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Depth V. VP
(feet) (feet/sec) (feeVsec)
247.7 1340 5210
249.3 1360 5130
251,0 1340 5090

252.6 1230 5130

254.3 1230 5210
255.9 1250 5090

257.6 1270 5210

259.2 1330 5210

260.8 1360 5170
262.5 1250 5010
264.1 1150 4980

265.8 1150 4940

267.4 1170 5050
269.0 1180 5010

270.7 1190 5010
272.3 1180 5010
274.0 1180 4940
275.6 1140 4980
277.2 1130 4980
278.9 1180 5010
280.5 1150 5010

282.2 1120 5050
283.8 1100 4980

285.4 1080 5130
287.1 1150 5210
288.7 1320 5170
290.4 1330 5170

292.0 1320 5170
293.6 1360 5250
295.3 1390 5170
296.9 1370 5090
298.6 1360 5130

300.2 1540 5090
301.8 1390 5700
303.5 1680 6940

305.1 2070 7170
306.8 2120 6010

308.4 1720 5950

310.0 1800 5950

311.7 1790 5950
.3133---- -- 2150--- -- 6290--
315.0 2340 6440
316.6 2040 6540

318.2 2070 6410

319.9 2700 6920
321.5 3060 7250

323.2 2150 6310

324.8 1920 5950

326.4 2310 5850

328.1 2340 6240

Depth V. VP
(feet) (feetlsec) (feetlsec)
329.7 2230 6170
331.4 2160 6170
333.0 2160 6060

334.7 2250 6290
336.3 2230 6290
337.9 2030 6440

339.6 1880 5560
341.2 1840 5650

342.9 1890 5630
344.5 2140 5930
346.1 2260 6060
347.8 2040 5950
349.4 1870 5650
351.I 1780 5560

352.7 1810 5650
354.3 1880 5850
356.0 1970 5850
357.6 2070 5950
359.3 2150 6060
360.9 1980 5850
362.5 1850 5650
364.2 1860 5750
365.8 1860 5850
367.5 1870 5850
369.1 1890 5850
370.7 1840 5770
372.4 1860 5910
374.0 1980 5950
375.7 2030 5930
377.3 2030 5950
378.9 2070 6270
380.6 2040 6170
382.2 1980 6060
383.9 1990 5950
385.5 2050 5950
387.1 2070 6170
388.8 1900 6060
390.4 1790 5750

-' I

Table 6, continued Boring B-301, Suspension RI-R2 depths and P- and SH-wave
velocities
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Figure 6. Boring B-301, Caliper, Natural gamma, Resistivity and SP logs
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DevIated borehole In orthographic projec,-c. v--wd &-o N,45

700

0
0  

'..00

100 '00

200 200

II

300 300

Bat-hote: 8-301
Zo,,e from 0. 144 -403,02411 400
North re( is Kn,6
M..,% devationI: 0.52 to N167,92
End ccordifltat"

North: -3.610
East : 0.773
Down :402.974

A.,Ant~h .1 end: N 187.92

DMsianoc stan-end: 3.692ft
Vkewpoint: N45
Data e,(trapIoaed to the sur-face fromr 0. 1446k
15 Sec,2006

Figure 7. Boring B-301, Deviation Projection (dimensions in feet)
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CCNPP COLA Borehole B-304 SIN 19029 velocity data
Receiver to Receiver V, and Vp Analysis
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Figure 8. Boring B-304, S/N 19029, Suspension R1-R2 P- and SH-wave velocities
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Depth V, Vp
(feet) (feet/sec) (feet/sec)

1.6 610 1200
3.3 650 1550

4.9 610 1590
6.6 660 2910

8.2 780 3100
9,8 820 3250
11.5 880 3350
13.1 900 5070
14.8 920 4580
16.4 1000 5230
18&0 1060 5400

19,7 1150 5150
21.3 1300 4180
23.0 1090 2990
24.6 1070 2460

26.3 1390 3890
27.9 1550 3680
29.5 1570 3130
31.2 1680 4240

32.8 1670 5870

34.5 1780 5670
36.1 1770 5580
37.7 1630 5770
39.4 1560 5670
41.0 1560 5530
42.7 1530 5150
44.3 1550 5110

45.9 1880 6370
47.6 2170 6830
49.2 2320 6370
50.9 2360 6630

52.5 2960 7280
54.1 2720 7440
55.8 1710 5670
57.4 1090 5400
59.1 960 5150
60.7 1070 5070
62.3 1050 5490
64.0 920 5230
65.6 950 5150
67......• -3 ......... 950 .. . ... 5070~--

68.9 900 5230
70.5 900 5150

72.2 910 5150
73,8 1050 5310
75.5 1470 6140

77.1 2470 6900

78.7 2540 6560

80.4 2070 6080

82.0 2030 5980

Depth V, V,
(feet) (feet/sec) (feetlsec)
83.7 2160 6200

85.3 1750 5770
86.9 1390 5350
88.6 1310 5310
90.2 1490 5490
91.9 1540 5580

93.5 1160 5350
95.1 1080 5230

96.8 1170 5230
98.4 1260 5150

100.1 1390 5150

101.7 1390 5230
103.4 1250 5150
105.0 1270 5230
106.6 1440 5230
108.3 1210 5310

109.9 1230 5400
111.6 1590 5490
113.2 1390 5400
114.8 1280 5230
116.5 1350 5230
118.1 1300 5150
119.8 1300 5230

121.4 1340 5150
123.0 1280 5070
124.7 1280 5150
126.3 1300 5230
128.0 1200 5230
129.6 1210 5310
131.2 1300 5230
132.9 1290 5230
134.5 1250 5230

136.2 1290 5310
137.8 1270 5150
139.4 1240 5070
141.1 .1220 5000
142.7 1200 4920
144.4 1200 4920
146.0 1250 4920
147.6 1250 4920

---1-49-3-- --..1190.-.. 4920 --
150.9 1180 5000
152.6 1210 5000
154.2 1230 5000

155.8 1260 4920
157.5 1340 5000

159.1 1390 5150

160.8 1410 5230
162.4 1370 5150

164.0 1270 5150

Depth V, VP
(feet) (feet/sec) (feet/sec)
165.7 1300 5070
167.3 1330 5070
169.0 1270 5000
170.6 1220 5000

172.2 1200 5000

173.9 1230 5070
175.5 1220 5230

177.2 1370 5400
178.8 1380 5400
180.5 1170 5230

182.1 1130 5230

Table 7. Boring B-304, SIN 19029 Suspension R1 -R2 depths and P- and SH-wave
velocities
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CCNPP COLA Borehole B-304 S/N 160023 velocity data
Receiver to Receiver V, and VP Analysis
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Figure 9. Boring B-304, S/N 160023, Suspension R1-R2 P- and SH-wave velocities
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Depth V. V
(feet) (feetlsec) (feet/sec)

1.6 580 1320

3.3 650 1430

4.9 600 1680

6.6 670 2050

8.2 750 3040
9.8 830 3490

11.8 870 3410

13.1 910 4400
14.8 920 4780
16.4 1010 4710

18.0 1050 5230

19.7 1150 4920
21-3 1370 5230
23.0 1110 2890
24.6 1100 2940

26.3 1410 3100
27.9 1570 4030
29.5 1690 3410

31.2 1630 4240

32.8 1560 5870
34.5 1660 5490
36.1 1780 5770

37.7 1590 6080
394 1490 6080
41.0 1670 5490
42.7 1600 5770
44.3 1570 5580

45.9 2010 6080
47.6 2160 6690
49.2 2040 6630
50.9 2680 6760

52.5 3020 7690
54.1 2840 6760
55.8 1920 6140

57.4 1170 5670
59.1 920 5270

60.7 1080 5070
62.3 1060 5150

64.0 930 5030
... 65.6- ..... 950........ 5150____

67.3 940 5230
68.9 920 5150

70.5 900 5070

72.2 950 5030
73.8 1020 5270
75.5 1390 5400

77.1 2500 6560
78.7 2610 6310

80.4 2100 5820
82.0 2020 5870

Depth V, V,
(feet) (feet/sec) (feet/sec)

84.0 2190 6030

85.3 1770 5720

86.9 1470 5490
88.6 1300 5490
90.2 1450 5670
91.9 1590 5530

93.5 1180 5270

95.1 1070 5190

96.8 1160 5190
98.4 1 250 5070

100.1 1380 5030

101.7 1420 5190
103.4 1250 5190
105.0 1240 5230
106.6 1420 5270
108.3 1230 5270
109.9 1240 5400
111.6 1600 5530
113.2 1420 5350

114.8 1280 5230
116.5 1350 5230
118.1 1310 5150
119.8 1300 5150

121.4 1340 5110
123.0 1320 5070
124.7 1280 5110
126.3 1280 5190

128.0 1210 5270
129.6 1230 5230
131.2 1310 5190
1329 1310 5150

134.5 1250 5150
136.2 1280 5270
137.8 1260 5230

139.4 1230 5070

141.1 1230 4920
142.7 1190 4850
144.4 1200 5000

146.0 1240 4920
147.6 1280 4920
149.3 1210 4960
150.9 1180 5000

152.6 1230 5030

154.2 1220 4960
155.8 1250 4920
157.5 1340 5030

159.1 1380 5190

161.1 1410 5190

162.4 1390 5150
164.0 1270 5110

Depth
(feet)

V, VP
(feet/sec) I (feet/sec)

I - _________

165.7 1240 1 5070
167.3 1340 1 5150
169.0 1280 5070

i
170.6 1220 5030
172.2 1220 5000
173.9 1220 1 4960

175.5 1230 5110
177.2 1330 5350
178.8 1370 5400
180.5 1260 5230

-I I

- i I -

Table 8. Boring B-304, SIN 160023 Suspension R1 -R2 depths and P- and SH-wave
velocities
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Figure 10. Boring B-304, Caliper, Natural gamma, Resistivity and SP logs

GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geophysics rev A 11114/2006 Page 51 of 366



Oev4tatd borehoto in onhogropt1 poje-oen. ýdI-ed frorn NAIS

so so

0Z5

25

25 25

75 7

125 -4125

5 50
170

1N5 -h 1-5

Zown fo: 19.25- 92 .1

N04'mthaen: - M2,19.5

A~trroth OSend: 2A9.5

Dislan~e ~tan-end: 2.324ft
Viewpoint: N45
Data oxtrapotated to the sujrface fromn 0.05455
15 Soo 2006

Figure 11. Boring B-304, Deviation Projection (dimensions in feet)
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CCNPP COLA Borehole B-307 velocity data
Receiver to Receiver V, and Vp Analysis
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Figure 12. Boring B-307, Suspension R1-R2 P- and SH-wave velocities
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Depth V, VP
(feet) (feetisec) (feet/sec)
1.6 490 990
3.3 630 1360
4.9 780 1600
6.6 850 1700
8.2 1100 2220
9.8 920 1680
11.5 890 1810

13.1 890 1770
14.8 960 1750
16.4 860 1770
18.0 880 1930
19.7 930 1840
21.3 960 2030
23.0 920 1890
24.6 1010 1870
26.3 1220 2300
27.9 1170 2210
29.5 1040 1790
31.2 940 1880
32.8 840 1890
34.5 930 1820
36.1 930 1940
37.7 1010 1840
39.4 890 1680
41.0 740 2110
42.7 740 4020
44.3 750 5050
45.9 880 4980
47.6 990 5210
49.2 990 5560
50.9 930 5210
52.5 940 4760
54.1 970 4830
55.8 970 5050
57.4 980 5380
59.1 1000 5380
60-7 1030 5130
62.3 1110 5560
64.0 1030 5130
65.6 1020 4760

. 673 1230 --- 5.. 30---..
68.9 1300 4390

70.5 1430 5650
72.2 1330 3920
73.8 1270 3450
75.5 1520 4470
77.1 2110 4870
78.7 2530 4660

80.4 1800 3470

82.0 1330 3660

Depth V, VP
(feet) (feetisec) (feet/sec)
83.7 1400 5290
85.3 1690 6010
86.9 1880 5950
88.6 2120 5700
90.2 2000 5800

91.9 1970 5950
93.5 1940 5800
95.1 1920 5800
96.8 2410 6670
98.4 3000 7660

100.1 3320 7660
101.7 3190 7170
103.4 2080 6290

105.0 1330 5510
106.6 1170 5250

108.3 1250 5420
109.9 1340 5460
111.6 1230 5460
113.2 1070 5250
114.8 1050 5330
116.5 1050 5250
118.1 1040 5290
119.8 1080 5380
121.4 1130 5460
123.0 1250 5510
124.7 1610 5600
126.3 2150 59"0
128.0 3030 6800
129.6 2490 6730
131.2 2280 6120
132.9 2210 5900
134.5 1470 5750
136.2 1110 5290
137.8 1150 5250
139.8 1190 5250
141.1 1210 5330
142.7 1210 5330
144.4 1160 5210
146.0 1180 5250
147.6 1240 5210

.-. 149.3- 1320 5090
150.9 1410 5130
152.6 1430 5170

154.2 1280 5210

155.8 1280 5250
155.8 1300 5250

157.5 1460 5420

160.8 1570 5510

162.4 1700 5600
164.0 1490 5380

Depth V, vP
(feet) (feet/sec) (feetisec)
165.7 1310 5250
167.3 1330 5250
169.0 1300 5170
170.6 1310 5130
172.2 1320 5130
173.9 1260 5090

175.5 1250 5130
177.2 1280 5250
178.8 1240 5250
180.5 1240 5170
182.1 1310 5170
183.7 1260 5170
185.4 1250 5170
187.0 1300 5290

Table 9. Boring B-307, Suspension R1-R2 depths and P- and SH-wave velocities
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NGAM API Cs.
0.00 200.00

SP Millivolt
-200.00 200.00

LON Ohm M. SPR Ohm
10.00 1000.00 0.00 250.00

SHN Ohm M. CALP INCH
10.00 1000.00 2.00 6.00

0.00

40.00

80.00

120.00

160.00

200.00 gRy

B-307, Caliper, Natural gamma, Resistivity and SP logsFigure 13. Boring
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Figure 14. Boring B-307, Deviation Projection (dimensions in feet)
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CCNPP COLA Borehole B-318 velocity data
Receiver to Receiver V. and Vp Analysis
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Figure 15. Boring B-318, Suspension RI-R2 P- and SH-Wave velocities
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Depth V, V,
(feet) (feetlsec) (feet/sec)

1.6 630 1150
3.3 730 1260

4.9 720 1330
6.6 720 1400

8.2 800 1550
9.8 790 1610
11.5 850 1660

13.1 1060 2080

14.8 880 1810

16.4 800 1520
18.0 820 2980

19.7 690 3330
21.3 700 4500
23.0 700 5050
24.6 690 5210
26.3 830 5130
27.9 930 5050

29.5 740 4980
31.2 690 4980
32.8 840 4980
34.5 850 5130
36.1 930 5130
37.7 960 5130

39.4 1000 4980

41.0 1070 5050
42.7 970 5130
44.3 1000 5050

45.9 1180 5130
47.6 1280 4900
49.2 1340 3510
50.9 1260 3370
52.5 1250 3000
54.1 1360 3470
55.8 1820 3210

57.4 2210 4020
59.1 1930 4120
60.7 1820 4980

62.3 1770 5750
64,0 1570 5560
65.6 1670 5650
-7.3 . 2020 . .6060-.

68.9 1500 5460
70.5 1550 4830

72.2 1610 5950
73.8 2040 6600
75.5 2280 7170

77.1 2420 7090

78.7 2080 6290

80.4 1760 5700
82.0 1350 5380

Depth V, V.
(feet) (feetisec) (feetlsec)
83.7 1220 5420
85.3 1260 5950

86.9 1540 5950
88.6 1390 5560

90.2 1060 5290
91.9 1010 5210

93.5 1000 5290

95.1 1000 5250
96.8 1050 5380
98.4 1080 5290

100.1 1290 5460
101.7 1510 5M50
103.4 2250 6410

105.0 2870 6870
106.6 2590 6350
108.3 220O 6010
109.9 1960 5950

111.6 1910 5700
113.2 1490 5560
114.8 1400 5380
116.5 1520 5420
118.1 1340 5330
119.8 1190 5250
121-4 1210 5250
123.0 1240 5210
124.7 1280 5090
126.3 1410 5050
128.0 1300 5130
129.6 1280 5210
131.2 1350 5210
1329 1350 5170
134.5 1230 5250
136.2 1330 5420
137.8 1650 5560
139.4 1550 5420
141.1 1400 5330
142-7 1380 5210
144.4 1270 5130
146.0 1260 5170
147.6 1290 5170

-- - 1-49.3- ... ---- ±270-.........5050 -....

150.9 1240 5050
152,6 1280 5130
154.2 1270 5170

155.8 1230 5170
157.5 1290 5330

159.1 1260 5130

160.8 1240 5170

162.4 1330 5130
164.0 1260 5210

Depth V. V
(feet) (feetlsec) (feetlsec)
165.7 1210 5130
167.3 1240 5050
169.0 1170 4980
170.6 1160 4870
172.2 1190 4940
173.9 1190 4870
175.5 1190 4900
1 77.2 1170 4980
178.8 1140 4940

180.5 1160 4980
182.1 1220 4980

183.7 1240 4900
185.4 1300 5010
187.0 1390 5090
188.7 1390 5170
190.3 1380 5130

- i I

Table 10. Boring B-318, Suspension R1 -R2 depths and P- and SH-wave velocities
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NGAM CPS
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Figure 16. Boring B-318, Caliper, Natural gamma, Resistivity and SP logs
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Deviated borahoWe in onographsc projection. viewed from 1N45
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Figure 17. Boring B-318, Deviation Projection (dimensions in feet)
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CCNPP COLA Borehole B-323 velocity data
Receiver to Receiver V, and VP Analysis
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Figure 18. Boring B-323, Suspension R1-R2 P- and SH-wave velocities
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Depth V, VP
(feet) (feetisec) (feetlsec)

1.6 550 1170

3.3 780 1570
4.9 940 1660
6.6 940 1790

8,2 950 1770
10.2 1030 1850
11.5 930 1850

13.1 930 1850
14.8 980 1680
16.4 1340 1980
18_0 1520 2380

19.7 1570 2710
21.3 1380 2330
23.0 760 1730
24.6 680 1430
26.3 520 1120
27.9 760 2620

29.5 840 4500
31.2 800 4830
32.8 860 4980
34.5 850 5130

36.1 830 5210
37.7 810 5050
39.4 1060 5380
41.0 1150 5130
42.7 970 5050
44.3 960 5130

45.9 970 4900
47.6 1020 5130

49-2 990 5130
50.9 1020 4980
52.5" 1100 4980
54.1 1100 5050
55.8 1170 5050

57.4 1030 5050
59.1 980 5210
60.7 1150 5210

62.3 1280 5050
64.0 1460 5380
65.6 1330 5210

---- 67-3---.. -- 1300- " -.. 5130....
68.9 1390 4760
70.5 1630 4440

72.2 2420 5050
73.8 2540 6670
75.5 2030 5850

77.1 1770 5050
78.7 1440 4980

80.4 1220 5130
82.0 1160 5050

Depth V V4
(feet) (feetisec) (feetlsec)

83.7 1330 5650
85.3 1170 5650

86.9 1150 5560

88.6 1190 5460
90.2 1380 5750
91.9 1790 5950
93.5 2150 6290

95.1 2140 6060
96.8 1630 5950
98.4 1260 5290
100.1 1130 5290

101.7 1410 5600

103.4 1360 5650
105.0 1150 5250

106.6 1060 5250
108.3 1050 5250

109.9 1060 5210
111.6 1070 5330
113.2 1030 5130
114.8 1310 5130
116.5 1900 5650
118.1 2110 6730
119.8 3060 7490
121.4 2820 6600
123.0 2650 6730
124.7 3330 6870
126.3 1800 5800
128.0 1170 5330
129.6 1080 5170
131.2 1160 5250
1329 1280 5290
134.5 1260 5330

136.2 1200 5290
137.8 1210 5170
139.4 1220 5130
141A1 1290 5210
142.7 1440 5130
144.4 1420 5170
146.0 1360 5170
147.6 1370 5250

J493. . 1400 5290
150.9 1350 5290

152.6 1470 5460
154.2 1620 5600
155.8 1490 5420
157.5 1470 5330

159.1 1360 5170
160.8 1310 5170

162.4 1440 5210

164.0 1390 5130

Depth V, VP
(feet) (feet/sec) (feet/sec)
165.7 1320 4980
167.3 1390 5170
169.0 1300 5210
170.6 1230 5210
172.2 1330 5250
173.9 1310 5250
175.5 1300 5170
177.2 1330 5250
178.8 1280 5210
180.5 1250 5130
182.1 1280 5050

183.7 1260 5010
185.4 1240 4870
187.0 1290 4980
188.7 1290 4900
190.3 1260 5010

Table 11. Boring B-323, Suspension R1-R2 depths and P- and SH-wave velocities
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NGAM API Cs.
0.00 200.00

SP Millivolt
-200.00 200.00

LONG Ohm M. SPR Ohm
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SHN Ohm M. CALP INCH
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Figure 19. Boring B-323, Caliper, Natural gamma, Resistivity and SP logs
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Figure 20. Boring B-323, Deviation Projection (dimensions in feet)
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CCNPP COLA Borehole B-401 velocity data
Receiver to Receiver V, and VP Analysis

0

50

100

150

',.-

200
Lu.

250

300

350

400

I

-rq-1 F -/-I I I * -a- F a a- -

- H - F 1 4- -

- 7-1- T

-" -- -T - -

T

a 1 I-r

- I- -t - a- H, -

I I IIa a a Ia a a a a a a a a

J L I Ia a a I

.a at . .i J L-I L _ • - -.t "I Ia a-- a- - a-1- I l d • _-
-JL - -___ _, LIL J. JL4 . a-4 . _J_ -ILL _al a 4, 44 _ -!.

a I I I I I L I 1 I I I a I I

__ _ _J_L _ L __ -L -J--- J L j ' 1 -iJ L L J- i L 2 L2-L j i i J- i J L1j Lj

, J _ L -I _ L _- f -- -, .-- -- L -Ll ! _ _ - - -I L-1 _ _ I _ __ _

I a I N ea -F a t R c e i V

T - -a - r -1 I - a - r n r - - r T

aI aIaIa a aIa I aIa a aI a a a ' a a a

! r ... -e-Near-Far Receivers, Vs
-•-r -•- - -r l , -- -- -r - r-- I - - -

"1-11-1- -4 -I -4 4 -1 - -

1 .-1- -1 -- - I J- .1 -1 i -'1--4IýI

I L! r-

I I I. I I 7:

1' - - I - - - !

-I-C-,-4-- - 4- - -F ----T - CI- -I• -F-1-

a, i I a a

-i -I i-r - -r -- T _ _I r I I - I I T

!, " - - - - - - 4 ' I -I-. T -I - I -I 1 1

r t -I Ti I t T t

IT _F " F -1 -- 4-5 .. . .. . T- -- -)_ -I•-- t I I

-4 ] - 4 - -1 .. . .. . . 4 r . .- I 1 li +1 •. .. I -:- 4 -1 4li -1 +) -I- - 1 -4• - F

-41 - 1 4 --4- 4-l • - - 4 • - -- - T -I-T--. . 1 4-- -- T --I 4-i - - ' --F

a a a a a a a a a a aIa l a i a a a

a a i a a i a a a a a a a a a a a ! i a

aaaj -4-- e--a~ciesV
"-1-F•--a- b ---a T -a +- -F -r-aI---+- 1-F -- 1- p--- -- T-""-aa 1-,a-•- Y -- t -1-"-1 + -••"

+-i~-a-aa - -- -a-- --I-a--- -a-a--b -a-Fb--- a--a--a- -a-I. . -l-- I.. - -

--a - -- -4----+ -k-+ -- "----i-------4---a------ - I-- -- 4--k- ---- a---a- -a-a--I- - -+-t-4--

0 1000 2000 3000 4000 5000 6000 7000

VELOCITY (ffls)

8000 9000

Figure 21: Boring B-401, Suspension RI -R2 P- and SH-wave velocities
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Depth V, V.
(feet) (feet/sec) (feetlsec)

1.6 470 920
3.3 560 1060

4.9 690 1220
6.6 800 1450

8.2 710 1410

9.8 640 2280
11.5 620 3330
13.1 590 3920
14.8 700 4390
16.4 800 4220

18,0 750 4390

19.7 800 4330
21.3 920 4760
23.0 1030 4630
24_6 1170 4020
26.3 990 3170
27.9 960 3830
29.5 1260 3470
31.2 1750 3790

32.8 1600 4070
34.5 1030 4760
361 1100 4360
37.7 1100 5050

39.4 1060 5290
41.0 2070 5850

42.7 1840 4900
44.3 2160 5330
45.9 3970 7940
47.6 1890 6170

49.2 1810 6170

50.9 2080 5900
52.5 1590 5600
54.1 1070 5090
55.8 1020 5170
57.4 1040 5130

59.1 1240 5380
60.7 1210 5380
62.3 970 5170
64.0 930 5130

65.6 890 4940
........... 67.3- ---.....880 -. - 5090- .

68.9 860 5090
70.5 900 5050

72.2 1080 5250
73.8 1610 4830
75.5 2180 6290

77.1 2710 6730

78.7 2400 6870

80.4 2180 6010
82.0 1720 5510

Depth V, V"
(feet) (feet/sec) (feet/sec)
83.7 1200 5130

85.3 1030 5250

86.9 1080 5250

88.6 1150 5250

90.2 1200 5250

91.9 1110 5210
93.5 1050 5130

95.1 1090 5130

96.8 1190 5090

98.4 1280 5050
100.1 1290 5130
101.7 1280 5170
103.4 1240 5170
105.0 1310 5170

106.6 1360 5130

108.3 1150 5290
109.9 1250 5380
111.6 1460 5380

113.2 1330 5210

114.8 1230 5130
116.5 1210 5170

118.1 1240 5130
119.8 1230 5130

121.4 1230 5010
123.0 1220 4940
124.7 1220 5050
126.3 1210 5090
128.0 1250 5170
129.6 1200 5130
131.2 1230 5090
132.9 1280 5130

134.5 1230 5090
136.2 1190 5130
137.8 1200 5170
139.4 1170 5010
141.1 1130 4980
142.7 1160 4940

144.4 1140 4900
146.0 1170 4870
147.6 1190 4900

..... 149.3..... 1:1_40...... •4870 ...

150.9 1110 4900
152.6 1140 4940

154.2 1150 4900

155.8 1210 4870
157.5 1270 4900

159.1 1290 5010

160.8 1330 5090

162.4 1360 5210

164.0 1310 5090

Depth V, VP
(feet) (feet/sec) (feet/sec)
165.7 1200 5010
167.3 1220 4980

169.0 1260 5010
170.6 1210 4980
172.2 1170 4940
173.9 1150 4980
175.5 1180 4940
177.2 1250 5090
178.8 1270 5330
180.5 1350 5420
182.1 1300 5250
183.7 1060 5170
185.4 1050 5170
187.0 1070 5170
188.7 1100 5170
190.3 1160 5130
191.9 1220 5170
193.6 1260 5210
195.2 1220 5170
196.9 1230 5170
198.5 1230 5130
200.1 1230 5130
201.8 1260 5250
203.4 1310 5170
205.1 1220 5130
206.7 1170 5170
208.3 1260 5170
210.0 1320 5130
211.6 1340 5170
213.3 1330 5250
214.9 1290 5090
216.5 1260 5130
218.2 1260 5170
219.8 1250 5170
221.5 1230 5130
223.1 1270 5170
224.7 1230 5130
226.4 1240 5090
228.0 1270 5090

229.7 1250 5090
231.3 1260 5130
232.9 1320 5170
234.6 1310 5210
236.2 1330 5130

237.9 1220 5090
239.5 1120 4980
241.1 1130 4980

242.8 1140 5010

244.4 1150 5010

246.1 1160 4940

Table 12. Boring B-401, Suspension R1 -R2 depths and P- and SH-wave velocities
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Depth V, V1
(feet) (feetisec) (feet/sec)

247.7 1160 5050
249.3 1120 4980

251.0 1100 4980

252.6 1100 4980
254.3 1110 5010
255.9 1110 5050
257.6 1110 5010
259.2 1080 5050
260.8 1050 5010

262.5 1130 5050
264.1 1240 5090

265.8 1290 5090
267.4 1320 5090
269.0 1300 5170

270.7 1340 5130
272.3 1320 5130
274.0 1220 4980
275.6 1270 4940

277.2 1600 5290
278.9 2010 6600
280.5 2040 7330
282.2 2000 6120
283.8 1590 5700

285.4 1760 5800
287.1 1890 5950
288.7 1890 6170
290.4 1830 6170

292.0 2060 6120
293.6 2050 5900
295.3 2650 6350

296.9 2200 6170
298.6 2710 6290
300.2 2280 5750
301.8 2170 5850
303.5 2190 5900

305.1 2150 5900
306.8 2230 6010
308.4 2240 5900

310.0 2260 5950
311.7 2240 6120
313.3 2200 5950

315.0 2000 5560
316.6 1900 5420

318.2 1920 5700

319.9 2010 5950
321.5 2330 6120

323.2 2270 5950

324.8 1940 5600

326.4 1820 5560
328.1 1790 5560

Depth V, . Vp
(feet) (feet/sec) (feetisec)
329.7 1780 5650
331.4 1830 5700
333.0 2000 5900
334.7 2060 5900
336.3 2080 5950
337.9 2030 5850
339.6 1930 5750
341.2 1900 5800
342.9 1960 5800
344.5 1930 5750
346.1 1870 5650
347.8 1840 5800
349.4 1890 5800
351.1 2050 6010
352.7 2120 6060
354.3 2040 5950
356.0 2080 6010
357.6 2060 6060
359.3 2090 5950
360.9 1960 5800
362.5 1880 5850
364.2 1940 5850
365.8 1920 5700
367.5 1790 5600
369.1 1760 5560
370.7 1780 5650
372.4 1830 5750
374.0 1940 5900
375.7 2030 6010
377.3 2000 5850
378.9 1840 5700
380.6 1830 5700
382.2 1870 5700
383.9 1910 5800
385.5 1920 5750
387.1 1910 5850
388.8 1930 5900

Table 13, continued. Boring B-401, Suspension R1-R2 depths and P- and SH-wave
velocities
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Figure 22. Boring B-401, Caliper, Natural gamma, Resistivity and SP logs
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Do~ated borehole in orthographic projection1. viwwod from N45
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Figure 23. Boring B-401, Deviation Projection (dimensions in feet)
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CCNPP COLA Borehole B-404 velocity data
Receiver to Receiver V, and Vp Analysis
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Figure 24: Boring B-404, Suspension R1-R2 P- and SH-wave velocities
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Depth V. V,
(feet) (feetsec) (feetlsec)

1.6 480 900
3.3 560 1280

4.9 520 1650
6.6 .560 2080
8.2 660 3170
9.8 830 4760

11.5 930 5130
13.1 760 4170
14.8 800 3790
16.4 1000 4440
18.0 1130 3580

19.7 1160 3170
21.3 960 3400
23.0 1080 3240
24.6 1380 3120

26.3 1420 3580
27.9 1260 3660
29.5 1080 5210
31.2 1060 4760

32.8 910 5210
34.5 740 5290
36.1 830 5210
37.7 870 5050
39.4 1000 4390
41.0 1550 45D0
42.7 1670 8170
44.3 1940 6670
45.9 1940 6170
47.6 1180 5380
49.2 98 5380
50.9 1000 5380
525 1100 5380
54.1 1260 5560
55.8 1150 5290
57.4 940 4980
59.1 910 5090
60.7 880 5090
62.3 910 5210
64.0 890 5210
65.6 860 5130
67.3 1100 5560
68.9 1570 5800
70.5 1930 6290
72.2 2380 6600
73.8 2000 6170
75.5 2030 6010

77.1 2110 6010
78.7 1300 5380
80.4 1070 5330

82.0 1140 5330

Depth V° VP
(feet) (feet/sec) (feet/sec)

83.7 1240 5330
85.3 1320 5420
86.9 1150 5290
88.6 1110 5170
90.2 1110 5210

91.9 1130 5050
93.5 1280 4980

95.1 1300 5050
96.8 1270 5130
98.4 1190 5170
100.1 1230 5250
101.7 1330 5170
103.4 1180 5330
105.0 1270 5420
106.6 1530 5420
108.3 1340 5290
109.9 1190 5170
111.6 1240 5210
113.2 1180 5130
114.8 1190 5050
116.5 1230 5010
118.1 1210 5010
119.8 1190 5010
121.4 1190 5130
123.0 1150 5170
124.7 1190 5170
126.3 1230 5130
128.0 1210 5090
129.6 1180 5010
131.2 1170 5210
132.9 1170 5130
134.5 1170 5090
136.2 1160 4900
137.8 1130 4830
139.4 1130 4900
141.1 1170 4800
142.7 1190 4900
144.4 1150 4870
146.0 1090 4900
147.6 1110 5010
149.3 1170 4940
150.9 1210 4870
152.6 1270 4900
154.2 1320 5010
155.8 1320 5170
157.5 1360 5170

159.1 1310 5290
1608 1200 5010
162.4 1260 5050

164.0 1300 5050

Depth V, VP
(feet) (feet/sec) (feet/sec)

165.7 1250 4940
167.3 1210 4980

169.0 1150 4940
170.6 1130 4900
172.2 1220 4830

173.9 1220 5250
175.5 1300 5420
177.2 1260 5420
178.8 1150 5250
180.5 1130 5250
182.1 1110 5170

183.7 1130 5130
185.4 1150 5050
187.0 1230 5210

- h

Table 14. Boring B-404, Suspension R1-R2 depths and P- and SH-wave velocities
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Figure 25. Boring B-404, Caliper, Natural gamma, Resistivity and SP logs

GEOVision Report 6165-01 Vol I of 2 CCNPP COLA Boring Geophysics rev A 11/1412006 Page 72 of 366



Deviated borehtole in ortographic gwojecton. viewed from N45
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Figure 26. Boring B-404, Deviation Projection (dimensions in feet)
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CCNPP COLA Borehole B-407 velocity data
Receiver to Receiver Vs and VP Analysis
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Figure 27: Boring B-407, Suspension R1 -R2 P- and SH-wave velocities
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Depth V, vP
(feet) (feet/sec) (feetisec)
1.6 400 850

3,3 490 1560
4.9 600 2450
6.6 480 1980

8.2 850 2870
9.8 740 2980
11.5 720 4390
13.1 580 4900
14.8 520 5380
16.4 640 5380
18.0 750 5380
19.7 740 4980
21.3 750 4330

23.0 770 5130
24.6 830 4690
26.3 920 4690
27.9 840 4830
29.5 800 4980
31.2 900 4390

32.8 1040 4390
34.5 1150 4120
36.1 1090 3660
37.7 960 3090
39.4 1100 2980
41.0 1040 3470
42.7 1020 4900
44.3 1040 5290

45.9 740 5380
47.6 700 4900
49.2 710 5130
50.9 650 5560
52.5 740 5290
541 1060 4980
55.8 1640 5950

57.4 2080 7250
59.1 2330 6940
60.7 1720 6170
62.3 1750 5850
64.0 1100 5210
65.6 1100 5170

67.3 1130 5090
68.9 1250 5330
70.9 1140 5330
72.2 970 5130
73.8 940 5130
75.5 930 5130
77.1 930 5130

78.7 970 5130
80.4 1000 5130
82.0 1090 5250

Depth V. VP
(feet) (feet/sec) (feet/sec)

83.7 1370 5700
85,3 1920 6010
86.9 2250 6350
88.6 2490 6350
90.2 2490 6060
91.9 1480 5650
93.5 1070 5250
95.1 1120 5210
96.8 1110 5130
98A4 1110 5250

100.1 1120 5290
101.7 1120 5210
103.4 o110 5210

105.0 1150 5130
106.6 1330 5010
108.3 1340 4980
109.9 1270 5090
111.6 1280 5170
113.2 1280 5130
114.8 1300 5210
116.5 1220 5290
118.1 1280 5330
119.8 1600 5560
121.4 1560 5380
123.0 1300 5090
124.7 1240 5130
126.3 1240 5090
128.0 1230 5010
129.6 1260 5090
131.2 1270 4940
132.9 1200 4980
134.5 1200 4980
136.2 1260 5050
137.8 1180 5170
139.4 1190 5170
141.1 1260 5250
142.7 1230 5090
144.4 1230 5050
146.0 1240 5130
147.6 1170 5170
149.3 1130 4980
150.9 1140 4830
152.6 1150 4900

154.2 1190 4830
155.8 1210 4830
157.5 1220 4870
159.1 1120 4870
160.8 1080 4900

162.4 1170 4900
164.0 1210 4830

Depth V, VP
(feet) (feeUsec) (feetlsec)
165.7 1220 4830
167.3 1280 4900

169.0 1360 5010
170.6 1390 5170
172.2 1380 5170
173.9 1260 5010
175.5 1190 4980
177.2 .1280 4980
178.8 1260 4980
180.5 1160 4900
182.1 1190 4870

183.7 1170 4940

Table 15. Boring B-407, Suspension R1-R2 depths and P- and SH-wave velocities
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NGAM API Cs.
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Figure 28. Boring B-407, Caliper, Natural gamma, Resistivity and SP logs
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Figure 29. Boring B-407, Deviation Projection (dimensions in feet)
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CCNPP COLA Borehole B-418 velocity data
Receiver to Receiver Vs and VP Analysis
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Figure 30: Boring B-418, Suspension R1-R2 P- and SH-wave velocities
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-i -

Depth V, VP
(feet) (feetsec) (feetlsec)

1.6 690 2670

3.3 880 2350

4.9 930 3400

6.6 820 3920

8.2 560 4070
9.8 650 3790
11.5 680 4170

13.1 560 4760
14.8 910 4830

16.4 1410. 5650
18.0 1060 4170

19.7 1350 4330
21.3 2100 6170
23.0 1270 5650
24.6 900 4900
26.3 M90 5130
27.9 840 5380
29.5 1000 4980

31.2 1000 4980
32.8 780 4830
34.5 750 4830
36.1 790 5210

37.7 750 5010
39.4 72D 4980
41.0 780 5210
42.7 890 4980
44.3 1210 5560

45.9 2150 6230
47.6 2360 6290
49.2 2380 5700
50.9 1850 5850
52.5 1510 5420
54.1 1400 5510
55.8 1200 53
57.4 1020 5170

59.1 1090 5250
60.7 1320 5290

62.3 1120 5210
64.0 980 5170
65.6 1040 5210

67.3 1110 5050
68.9 1200 4980

70.5 1290 5090
72.2 1260 5130
73.8 1150 5210
75.5 1230 5130

77.1 1360 5170

78.7 1090 5170

80.4 1130 5330

82.0 1480 5420

Depth V, V,
(feet) (feet/sec) (feet/sec)
83.7 1300 5250
85.3 1150 5170
86.9 1200 5010
88.6 1150 5050

90.2 1150 5090
91.9 1190 5010
93.5 1160 4980
95.1 1160 4980
96.8 1190 5090
98.4 1120 5130

100.1 1120 5090
101.7 1220 5130
103.4 1170 5090
105.0 1170 5090
106.6 1220 5170
108.3 1120 5090
109.9 1090 5010
i1116 1160 4940
113.2 1130 4900
114.8 1120 4830
116.5 1150 4900

118.1 1170 4830
119.8 1140 4870
121.4 1110 4900
123.0 1080 4900
124.7 1090 4940
126.3 1170 4940
128.0 1190 4900
129.6 1260 5010
131.2 1310 59
132.9 1300 5170
134.5 1260 5090
136.2 1200 5010
137.8 1190 5050
139.4 1200 4980
141.1 1210 4940
142.7 1170 4980
144.4 1110 4980
146.0 1150 4900
147.6 1240 5010

149.3 1200 5250
150.9 1220 5380
152.6 1240 5330

154.2 1030 5250

155.8 1030 5210

157.5 1050 5130
159.1 1070 5170

160.8 1120 5090

162.4 1170 5130

164.0 1150 5170

Depth V, VP
(feet) (feetfsec) (feetlsec)
165.7 1170 5210
167.3 1190 5130
169.0 1160 5170

170.6 1150 5130
172.2 1230 5170

173.9 1190 5130
175.5 1170 5130

177.2 1240 5170
178.8 1240 5130

180.5 1270 5130
182.1 1340 5170

183.7 1320 5170
185.4 1270 5210
187.0 1300 5170

Table 16. Boring B-418, Suspension R1-R2 depths and P- and SH-wave velocities
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Figure 31. Boring B-418, Caliper, Natural gamma, Resistivity and SP logs
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Figure 32. Boring B-418, Deviation Projection (dimensions in feet)
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CCNPP COLA Borehole B-423 velocity data
Receiver to Receiver Vs and Vp Analysis
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Figure 33: Boring B-423, Suspension R1-R2 P- and SH-wave velocities
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Depth V, V,
(feet) (feetlsec) (feet!sec)
1.6 420 850
3.3 460 810
4.9 440 1230
6.6 1090 1810
8.2 930 1740
9.8 840 1900
11.5 1020 1720
13.1 1100 1930
14.8 830 1690
16.4 760 1510
18.0 830 1440
19.7 1040 1550
21.3 1150 2270
23.0 820 2620
24.6 650 1780
26.3 700 1490
27.9 550 2710
29.5 590 3470
31.2 710 4690
32.8 810 5050
34.5 840 5050
36.1 800 5130
37.7 730 5290
39.4 960 5130-
41.0 880 4980
42.7 900 4980
44.3 930 4980
45.9 m90 4980.
47.6 890 4980
49.2 920 4870
50.9 930 4940
52.5 970 4940
54.1 1040 4800
55.8 1100 5090
57.4 1190 5090
59.1 1340 4360
60.7 1280 3120
62.3 1200 3790
64.0 1340 3250
65.6 1730 3970
67.3 2560 4830
68.9 2450 4390
70.5 2160 4830
72-2 1880 5560
73.8 1670 5650
75.5 1720 5290
77.1 1670 5380
78.7 1750 5380
80.4 1450 5380
82.0 1590 5850

Depth V. vI
(feet) (feet/sec) (feetlsec)
83.7 2650 7250
85.3 2580 6870
86.9 2470 6670
88.6 2510 6600
90.2 2060 5950
91.9 1360 5460
93.5 1140 5290
95.1 1180 5420
96.8 1380 5510
98.4 1320 5380

100.1 1110 5250
101.7 1000 5290
103.4 1010 5250
105.0 1000 5170
106.6 960 5210
108.3 980 5210
109.9 1170 5380
111.6 1680 6060
113.2 2400 6470
114.8 2780 6800
116.5 3030 6730
118.1 1850 5900
119.8 1200 5290
121.4 1110 5250
123.0 1130 5250
124.7 1210 5330
126.3 1190 5330
128.0 1130 5250
129.6 1190 5250
131.2 1210 5130
132.9 1260 5010
134.8 1390 5090
136.2 1330 5050
137.8 1230 5130
139.4 1280 5130
141.1 1330 5170
142.7 1400 5290
144.4 1590 5460
146.0 1690 5510
147.6 1620 5510
149.3 1430 5380
150.9 1400 5250
152.6 1290 5210
154.2 1230 5090
155.8 1250 5130
157.5 1260 5090
159.1 1260 5050
160.8 1250 5010
162.4 1220 5050
164.0 1210 5090

Depth V, .v
(feet) (feeUsec) (feet/sec)

165.7 1280 5210
167.3 1270 5170

169.0 1240 5170

170.6 1290 5130

172.2 1230 5090
173.9 1210 5130
175.5 1220 5170

177.2 1190 5010
178.8 1180 4900
180.5 1180 4870
182.1 1180 4900
183.7 1190 4830
185.4 1190 4870

a . -

Table 17. Boring B-423, Suspension R1-R2 depths and P- and SH-wave velocities
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Figure 34. Boring B-423, Caliper, Natural gamma, Resistivity antd SP logs
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Figure 35. Boring B-423, Deviation Projection (dimensions in feet)
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APPENDIX A

SUSPENSION VELOCITY MEASUREMENT

QUALITY ASSURANCE SUSPENSION SOURCE

TO RECEIVER ANALYSIS RESULTS
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CCNPP COLA Borehole B-301 velocity data
Source to Receiver and Receiver to Receiver Analysis
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Figure A-1. Boring B-301, R1 - R2 high resolution analysis

and S - R1 quality assurance analysis P- and SH-wave data
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Depth V, VP
(feet) (feetisec) (feetlsec)
6.6 610 1240
8.2 660 1350

9.8 750 1520

11.5 800 1560
13.1 830 1570
14.8 830 1610
16.4 810 1960

18.0 780 2430
19.7 760 3080

21.3 740 4000
23.0 760 5050
24.6 820 5220

26.3 860 5170
27.9 880 5220

29.5 940 5220
31.2 960 5130
32.8 980 5220
34.5 990 5220

36.1 980 5130
37.7 930 5260
39.4 880 4790
41.0 930 4870
42.7 930 4940
44.3 1100 5090

45.9 1250 5020
47.6 1290 4380

49.2 1370 4350
50.9 1550 4080

52.5 1670 3260
54-1 1870 3130

55.8 1980 3520
57.4 1880 3660
59.1 1690 4230
60.7 1610 4830
62.3 1510 5390

64.0 1520 5620
65.6 1490 5620
67.3 1620 5670
68.9 1840 5770
70.5 2080 6360

72.2 2510L-.--- 6620
73.8 3240 7280

75.5 3840 7810
77.1 3840 7630

78.7 3360 7580
80.4 2560 7200

82.0 1810 6360

83.7 1440 5720

85.3 1240 5500
86.9 1110 5370

Depth V, VP
(feet) (feet/sec) (feet/sec)
88.6 1140 5480

90.2 1150 5460

91.9 1110 5430

93.5 1060 5410
95.1 1040 5260
96.8 1090 5410
98.4 1200 5620

100.1 1420 5550
101.7 1600 5950

103.4 1940 6070
105.0 2120 6390

106.6 2090 6330

108.3 1940 6240
109.9 1610 5900

111.6 1460 5550
113.2 1280 5460
114.8 1240 5410
116.5 1240 5410

118.1 1250 5410
119.8 1250 5410
121.4 1220 5340

123.0 1250 5300
124.7 1300 5340
126.3 1320 5260
128.0 1300 5260
129.6 1310 5260

131.2 1250 5430
132.9 1210 5260
134.5 1300 5410
136.2 1340 5600

137.8 1380 5600
139.4 1440 5620
141.1 1380 5430
142.7 1320 5370
144.4 1310 5390
146.0 1300 5280
147.6 1260 5280
149.3 1260 5280
150.9 1240 5280
152.6 1200 5260

154.2 - 230 5410
155.8 1230 5410
157.5 1230 5430

159.1 1230 5320

160.8 1220 5260
162.4 1220 5280

164.0 1230 5410

165.7 1220 5260

167.3 1220 5110
169.0 1230 5020

Depth V. V,
(feet) (feet/sec) (feetisec)
170.6 1210 5030

172.2 1200 5030
173.9 1200 5030

175.5 . 1200 4960
177.2 1200 5030

178.8 1200 5030
180.4 1240 5110
182.1 1270 5110
183.7 1330 5050
185.4 1360 5150
187.0 1380 5220

188.7 1360 5300

190.3 1320 5220
191.9 1290 5150

193.6 1260 5170
195.2 1250 5200
196.9 1240 5070
198.5 1230 5090
200.1 1230 5150
201.8 1220 5090
203.4 1230 5280

205.1 1230 5300
206.7 1200 5410
208.3 1170 5430
210.0 1110 5280
211.6 1120 5300
213.3 1160 5170
214.9 1230 5110
216.5 1240 5280
218.2 1250 5280

219.8 1250 5240
221.5 1260 5280
223.1 1270 5300
224.7 1260 5260
226.4 1270 5280
228.0 1270 5170
229.7 1270 5340
231.3 1280 5370
232.9 1270 5300
234.6 1290 5300
236.2 1320 5280

237.9 1300 5300
239.5 1300 5260

241.1 1290 5430
242.8 1280 5220

244.4 1280 5220

246.1 1270 5150

247.7 1240 5260

249.3 1220 5300
251.0 1220 5150

Table A-I. Boring B-301, S - R1 quality assurance analysis P- and SH-wave data
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Depth V, V,

(feet) (feetlsec) (feetsec)

2526 1210 5220
254.3 1200 5240

255.9 1230 5170
257.5 1280 5220
259.2 1340 5320

260.8 1310 5300
262.5 1240 5110
264.1 1200 5070
265.8 1170 5110
267.4 1160 5090
269.0 1180 5030
270.7 1190 5000
272.3 1180 5050
274,0 1160 5000

275.6 1140 4960
277.2 1140 5000

278.9 1130 5220
280.5 1120 5170
282.2 1110 5070
283.8 1110 5050
285.4 1130 5070

287.1 1200 5170
288.7 1260 5240
290.4 1330 5220
292.0 1360 5240
293.6 1360 5260
295.3 1370 5260
296.9 1330 5240

298.6 1270 5240
300.2 1440 5390
301.8 1680 6150
303.5 1940 6490

305.1 2050 6790
306.8 2220 6940
308.4 1950 6210

310.0 1860 5900
311.7 1980 6180

313.3 1970 6100
315.0 2040 6430
316.6 2260 6760
318.2 2340 6650
319.9 2300 6760
321.5 2300 6650
323.2 2240 6430

324.8 2200 6290

326.4 2130 6040
328.1 2170 5940
329.7 2200 5990

331.4 2200 5990

333.0 2200 6040

Depth V, . v
(feet) (feetisec) (feettsec)
334.6 2130 6010
336.3 2080 5990
337.9 1990 5830
339.6 1910 5910
341.2 1920 5680
342.9 1990 5770
344.5 2080 5850
346.1 2110 5850
347.8 2010 5900
349.4 1860 5820
351.1 1770 5600
352.7 1820 5710
354.3 1880 5690
356.0 1970 5770
357.6 2040 5850
359.3 1980 5920
360.9 1920 5810
362.5 1880 5810
364.2 1840 5680
365.8 1830 5750
367.5 1830 5770
369.1 1830 5770
370.7 1840 5780
372.4 1860 5910
374.0 1910 5900
375.7 1960 5860
377.3 1960 5920
378.9 1960 5990
380.6 1990 5990
382-2 1960 5940
383.9 1960 S92
385.5 1950 5940
387.1 1880 5910
388.8 1860 5920
390.4 1890 5940
392.1 1890 5940
393.7 1960 5910
395.3 2040 5910

Table A-i, continued. Boring B-301, S - R1 quality assurance analysis
P- and SH-wave data
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CCNPP COLA Borehole B-304 SIN 19029 velocity data
Source to Receiver and Receiver to Receiver Analysis
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Figure A-2. Boring B-304, SIN 19029, R1 - R2 high resolution analysis

and S - R1 quality assurance analysis P- and SH-wave data
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Depth V, VV .
(feet) (feetlsec) (feet/sec)
6.6 710 2610
8.2 770 3230
9.9 840 3600
11.5 890 4080

13.1 930 4020
14.8 990 4980
16.4 1060 5020
18.1 1140 5020
19.7 1160 4980
21.3 1130 4000
23.0 1190 3150
24.6 1260 2860

26.3 1380 3230
27.9 1610 3030
29.5 1610 3900
31.2 1590 3860
32.8 1620 4830
34.5 1620 5340
36.1 1590 5480
37.7 1590 5390
39.4 1540 5480
41.0 1550 5390
42.7 1590 5480
44.3 1790 5720
45.9 2170 6180
47.6 2350 6690
49.2 2670 7370
50.9 2800 7050
52.5 2550 7090
54-1 1850 6550
55.8 1390 6180
57.4 1160 5530
59.1 1020 5390
60.7 940 5260
62.3 940 5260
64.0 920 5260
65.6 870 5260
67.3 880 5260
68.9 890 5260
70.6 940 5300

72.2 1030 5300
73.8 1270 5930
75.5 1570 6040
77.1 2120 6330
78.8 2280 6860
80.4 2380 6390
82.0 2070 6240
83.7 1850 5980

85.3 1680 5800
87.0 1560 5620

Depth V, VP
(feet) (feetlsec) (feetlsec)
88.6 1490 5500
90.2 1350 5460

91.9 1270 5430
93.5 1250 5460
95.2 1180 5370

96.8 1210 5240
98.4 1270 5260

100.1 1300 5260
101.7 1310 5260
103.4 1290 5340
105.0 1270 5390
106.6 1210 5300

108.3 1290 5530
109.9 1340 5570
111.6 1280 5480
113.2 1400 5530
114.8 1360 5390
116.5 1290 5340
118.1 1310 5530
119.8 1300 5340
121.4 1290 5260
123.0 1280 5260
124.7 1260 5260
126.3 1230 5220
128.0 1230 5340
129.6 1260 5390
131.2 1270 5390
132.9 1280 5340
134.5 1270 5340
136.2 1260 5340
137.8 1260 5300
139.4 1250 5170
141.1 1210 5090
14Z7 1240 5220
144.4 1230 5050
146.0 1220 5050
147.7 1220 5050
149.3 1210 5050
150.9 1220 5090
152.6 1220 5090
154.2 1250 5090
155.9 1290 5130
157.5 1340 5130
159.1 1390 5300

160.8 1390 5260
162.4 1350 5300
164.1 1350 5300
165.7 1310 5130

167.3 1290 5170
169.0 1290 5090

Depth V. ...
(feet) (feetlsec) (feettsec)
170.6 1260 5130
172.3 1220 5090
173.9 1220 5090
175.5 1280 5260
177.2 1210 5390
178.8 1190 5390
180.5 1160 5430
182.1 1100 5390
183.7 1080 5340
185.4 1110 5170
187.0 1140 5260

I

Table A-2. Boring B-304, S/N 19029, S - R1 quality assurance analysis
P- and SH-wave data
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CCNPP COLA Borehole B-304 SIN 160023 velocity data
Source to Receiver and Receiver to Receiver Analysis
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Figure A-3. Boring B-304, SIN 160023, R1 - R2 high resolution analysis

and S - R1 quality assurance analysis P- and SH-wave data
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Depth V, VP
(feet) (feet/sec) (feetlsec)

6.6 710 2620
8.2 780 2790

9.9 860 3170
11,5 920 3470
13.1 970 4180
14.8 1020 4940
16.7 1060 5050
18.1 1140 5020
19.7 1200 4940

21.3 1170 4210
23.0 1220 3810

24.6 1290 3730
26.3 1410 3100
27.9 1610 3060
29.5 1610 2960
31.2 1560 3640
32.8 1570 4790
34.5 1500 5220

36.1 1610 5390
37.7 1600 5170
39.4 1570 5340
41.0 1520 5300
42.7 1600 5340
44.3 1720 5620
45.9 1950 6210
47.6 2250 8460
49.2 2810 6860
50.9 3260 6860
52.5 2490 6940
54.1 1930 6240
55.8 1440 6070
57.4 1160 5460
59.1 1030 5260
60.7 940 5220
62.3 940 520o
64.0 930 5200
65.6 900 5240
67.3 900 5260
68.9 900 5200
70,6 940 5200
72.2 1030 5200

73.8 1220 5390
75.5 1500 5900
77.1 1840 6120
78.8 2250 6460
80.4 2350 6240

82.0 2000 5870

83.7 1750 5800
85.3 1610 5670
87.0 1470 5570

Depth V. VP
(feet) (feetfsec) (feetisec)

88.9 1420 5530
90.2 1360 5570

91.9 1250 5460
93.5 1250 5480
95.2 1160 5300
96.8 1190 5240
98.4 1260 5130
100.1 1280 5200
101.7 1280 5200
103.4 1290 5200
105.0 1240 5260

106.6 1160 5200
108.3 1280 5370
109.9 1310 5370
111.6 1240 5340
113.2 1340 5370
114.8 1280 5340
116,5 1230 5300
118.1 1270 5150
119.8 1270 5170
121.4 1250 5150
123.0 1240 5200
124.7 1230 5200
126.3 1190 5200
128.0 1200 5150
129.6 1220 5240
131.2 1200 5340
132.9 1200 496D
134.5 1230 5200
136.2 1230 5170
137.8 1230 5200
139.4 1230 5150
141.1 1210 5020
142.7 1210 4960
144.4 1210 4870
146.0 1190 4900
147.7 1200 4980
149.3 1200 4870
150.9 1190 4960
152,6 1210 5000
154.2 1230 4980
155.9 1260 4960
157.5 1300 5020

159.1 1360 5150
160.8 1360 5220
162.4 1340 5200
164.1 1310 5200
166.0 1280 5050

"167.3 1270 5020

169.0 1240 5020

Depth V, V,
(feet) (feet/sec) (feet/sec)
170.6 1240 5020
172.3 1220 5000
173.9 1200 5000
175.5 1220 5020
177.2 1190 5110
178.8 1180 5300
180.5 1160 5300
182.1 1120 5200
183.7 1100 5220
185.4 1120 5240

Table A-3. Boring B-304, SIN 160023, S - R1 quality assurance analysis
P- and SH-wave data
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CCNPP COLA Borehole B-307 velocity data
Source to Receiver and Receiver to Receiver Analysis
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Figure A-4. Boring B-307, R1 - R2 high resolution analysis

and S - R1 quality assurance analysis P- and SH-wave data
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Depth V. Vp
(feet) (feet/sec) (feet/sec)

6.6 660 1530
8.2 750 159O

9.8 820 1620
11.5 770 1630
13.1 770 1650
14.8 800 1690
16.4 840 1690
18.0 860 1740
19.7 900 1800

21.3 950 1840
23.0 990 1870
24.6 1030 1920
26.3 1040 1830
27.9 1050 1940

29.5 980 1840
31.2 950 1720
32.8 940 1780
34.5 900 1800
36.1 900 1750
37.7 870 1680
39.4 830 1950
41.0 790 2370
42.7 760 2940
44.3 820 4380
45.9 850 5260

47.6 940 5220
49.2 980 5300
50.9 970 5340
52.5 970 5340
54.1 970 5170
55.8 990 5260
57.4 1040 5340
59.1 1060 5390
60.7 1060 5220
62.3 1060 5300
64.0 1100 5300
65.6 1150 5340
67.3 1200 5170
68.9 1290 5260
70.5 1320 4720
72.2 1400 4320
73.8 1520 4410
75.5 1630 4150
77.1 1770 4470
78.7 1760 3900
80.4 1610 3810
82.0 1530 3780
83.7 1450 4150

85.3 1570 5200
86.9 1760 1 5740 j

Depth v V,
(feet) (feeUseo) (feet/sec)
88.6 1890 5740
90.2 1820 5720
91.9 1640 5720

93.5 1850 5870
95.1 2090 5950
96.8 2560 6650

98.4 2900 7010
100.1 2690 7050
101.7 2180 7050
103.4 1740 6460

105.0 1410 5670
106.6 1220 5410
108.3 1180 5410
109.9 1170 5390
111.6 1150 5500
113.2 1100 5460
114.8 1050 5390
116.5 1040 5410
118.1 1040 5650
119.8 1050 5500
121.4 1130 5550
123.0 1350 5720
124.7 1660 6010
126.3 2030 6620
128.0 2250 6550

129.6 2260 6490
131-2 2070 6490
132.9 1620 6090
134.5 1400 58M0
136.2 1220 5620

137.8 1130 5410
139.4 1140 5410
141.1 1150 5390
142.7 1160 5410
144.7 1190 5500
146.0 1210 5410
147.6 1280 5370
149.3 1320 5390
150.9 1320 5240
1526 1320 5340
154.2 1320 5340
155.8 1320 5280
157.5 1340 5620
159.1 1490 5620
160.8 1510 5720
160.8 1470 5620
162.4 1450 5620
165.7 1360 5390

167.3 1280 5340
169.0 1280 5260

Depth V. V
(feet) (feet/sec) (feet/sec)
170.6 1270 5200
172.2 1240 5170

173.9 1240 5200
175.5 1200 5240
177.2 1200 5300
178.8 1200 5300
180.4 1200 5320
182.1 1210 5320
183.7 1210 5300
185.4 1210 5300

187.0 1210 5220
188.7 1240 5220
190.3 1220 5200
191.9 1200 5150

Table A-4. Boring B-307, S - R1 quality assurance analysis P- and SH-wave data
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CCNPP COLA Borehole B-318 velocity data
Source to Receiver and Receiver to Receiver Analysis
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Figure A-5. Boring B-318, R1 - R2 high resolution analysis

and S - R1 quality assurance analysis P- and SH-wave data
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Depth V. V,
(feet) (feetlsec) (feet/sec)

656 670 1320
8.2 700 1400
9.8 720 1480
11.5 740 1470
13.1 740 1450
14.8 750 1560
16.4 730 1720
18.0 700 2100
19.7 700 2510
21.3 670 3450
23.0 710 5220
24.6 750 5130
26.3 770 5220
27.9 800 5260
29.5 830 5300
31.2 830 5260
32.8 820 5220

34.5 .910 5260
36.1 960 5300
37.7 1020 5300
39.4 1040 5260
41.0 1060 5220
42.7 1090 5260
44.3 1120 5300
45.9 1140 5260
47.6 1220 4940
49.2 1250 3980
50.9 1260 3900
52.5 1370 3790
54.1 1530 3540
55.8 1740 3660
57.4 1850 4210
59.1 2010 4380
60.7 1840 4790
62.3 1690 5170

64.0 1720 5620
65.6 1580 5620
67.3 1590 5620
68.9 1590 5870
70.5 1580 6090
72.2 1680 6210
73.8 1960 6330
75.5 2160 6720
77.1 2380 6720
78.7 1940 6520
80.4 1600 5870

82.0 1460 5720

83.7 1330 5550
85.3 1310 5850
86.9 1260 580O

Depth V. V,
(feet) (feetlsec) (feetisec)

88.6 1190 5770
90.2 1110 5650

91.9 990 5430
93.5 980 5460
95.1 980 5390

96.8 1010 5370
98.4 1110 5370

100.1 1290 5570
101.7 1560 5900
103.4 1880 6550
105.0 2160 6460
106.6 2350 6520
108.3 2050 6330
109.9 1850 5870
111.6 1610 5870
113.2 1510 5500
114.8 1430 5500

116.5 1310 5430
118.1 1280 5480
119.8 1220 5340
121.4 1210 5300
123.0 1230 5280
124.7 1290 5260
126.3 1260 5320
128.0 1290 5320
129.6 1300 5370
131.2 1230 5340
132.9 1270 5340
134.5 1300 5390
136.2 1360 5620

* 137.8 1390 5550
139.4 1450 5480
141.1 1340 5500
142.7 1310 5320
144.4 1290 5340
146.0 1270 5300
147.6 1240 5110
149.3 1240 5170
150.9 1210 5110
152.6 1220 5200
154.2 1200 5300
155.8 1200 5340
157.5 1200 5340
159.1 1210 5320
160.8 1210 5370
162.4 1210 5280
164-0 1230 5390
165.7 1230 5300

167.3 1190 5070
169.0 1.200 5090

Depth' V,. V
(feet) (feetlsec) (feetlsec)
170.6 1190 5000
172.2 1180 5050

173.9 1180 4920
175.5 1180 5020
177.2 1180 4980
178.8 1180 5070
180.4 1190 5090
182.1 1210 5090
183.7 1270 5050
185.4 1320 5150
187.0 1340 5130
188.7 1380 5280
190.3 1340 5150
191.9 1290 5200
193.6 1280 5200
195.2 1240 5070

Table A-5. Boring B-318, S - R1 quality assurance analysis P- and SH-wave data
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CCNPP COLA Borehole B-323 velocity data
Source to Receiver and Receiver to Receiver Analysis
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Figure A-6. Boring B-323, R1 - R2 high resolution analysis

and S - R1 quality assurance analysis P- and SH-wave data
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Depth V. Vp
(feet) (feetisec) (feetisec)
6.6 840 1560
8.2 840 1550
9.8 860 1660
11.5 910 1650
13.1 1000 1700

15.1 1060 1830
16.4 1140 1830
18.0 1130 1870
19.7 1030 1770
21.3 850 1810
23.0 650 1730
24.6 570 1790
26.3 610 1870
27.9 660 2500
29.5 720 3510
31.2 740 4760
32.8 760 4790
34.5 790 4790
36.1 840 5020
37.7 930 5170
39.4 980 5220
41.0 1020 5220
42.7 1090 5340
44.3 1010 5220
45.9 1010 5220
47.6 1000 5260
49.2 1040 5260
50.9 10,40 5260
52.5 1090 5260
54.1 1130 5170
55.8 1080 5220
57.4 1100 5170
59.1 1160 5130
60.7 1190 5220
62.3 1340 5300
64.0 1360 5220
65.6 1340 5220
67.3 1400 5260
68.9 1510 4980
70.5 1860 5020
72.2 1960 4870
73.8 1990 5340

75.5 1880 5870
77.1 1540 5480
78.7 1410 5300
80.4 1290 5220
82.0 1230 5220
83.7 1230 5220
85.3 1300 5390
86.9 1460 5390

Depth VS VP
(feet) (feetlsec) (feet/sec)
88.6 1700 5530
90.2 1750 5820
91.9 1790 5980
93.5 2010 6090
95.1 1680 5870
96.8 1550 5820
98.4 1300 5390

100.1 1250 5480
101.7 1160 5530
103.4 1150 5530
105.0 1110 5480
106.6 1040 5300
108.3 1040 5300
109.9 1040 5320
111.6 1040 5260
113.2 1090 5300
114.8 1230 5390

116.5 1520 5930
118.1 1860 6490
119.8 2550 6760
121.4 3050 7130
123.0 2520 7160
124.7 1990 6420
126.3 1570 6090
128.0 1310 5570
129.6 1120 5200
131.2 1140 5170
132.9 1180 5280
134.5 1180 5320
136.2 1190 5300
137.8 1220 5220
139.4 1300 5200
141.1 1350 5220
142.7 1350 5170
144.4 1360 5170
146.0 1360 56
147.6 1340 5260
149.3 1350 5320
150.9 1400 5390
152.6 1410 5460
154.2 1460 5460
155.8 1440 5480
157.5 1380 5320
159.1 1370 5340
160.8 1380 5200
162.4 1340 5280
164.0 1350 5200
165.7 1290 5150
167.3 1230 5130
169.0 1270 5200

Depth V, VP
(feet) (fteetsec) (feet/sec)
170.6 1280 5370
172.2 1270 5320

173.9 1280 5260
175.5 1270 5280
177.2 1270 5200

178.8 1280 5260
180.4 1280 5200
182.1 1270 5200
183.7 1280 5020
185.4 1280 4960
187.0 1270 5030
188.7 1270 5020
190.3 1270 5070
191.9 1270 5020
193.6 1270 5050
195.2 1280 5020

Table A-6. Boring B-323, S - RI quality assurance analysis P- and SH-wave data
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CCNPP COLA Borehole B-401 velocity data
Source to Receiver and Receiver to Receiver Analysis
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Figure A-7. Boring B-A01, R1 - R2 high resolution analysis

and S - R1 quality assurance analysis P- and SH-wave data
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Depth V, v,
(feet) (feet/sec) (feet/sec)

6.6 530 1380
8.2 590 1640
9.8 580 1990
11.5 640 2910
13.1 680 3930

14.8 700 4470
16.4 730 4720
18.0 810 4870
19.7 870 4870
21.3 930 4830
23.0 1020 4900
24.6 1040 3400
26.3 1100 3450
27.9 1180 3130

29.5 1340 2820
31.2 1380 3000
32.8 1390 3770
34.5 1310 4660
36.1 1070 4870
37.7 930 4980
39.4 850 5200

41.0 910 5130
42.7 1340 5550
44.3 2050 5770
45.9 2570 5980
47.6 2470 6860
49.2 2050 6790
50.9 1570 6390
52.5 1380 5900
54.1 1190 5670
55.8 1110 5460
57A4 1060 5460
59.1 1060 5460
60.7 1030 5460
62.3 980 5430
64.0 870 5200
65.6. 860 5170
67.3 860 5110
68.9 900 5200
705 1000 5200

72.2 1230 5500
73.8 1600 5870
75.5 1940 6550
77.1 2220 6460
78.7 2380 6590

80.4 1870 6330
82.0 1430 5820
83.7 1250 5550
85.3 1100 5200
86.9 1070 5240

Depth V, Vp
(feet) (feet/sec) (feet/sec)
88.6 1090 5200
90.2 1090 5340

91.9 1100 5300
93.5 1150 5220
95.1 1180 5200
968 1210 5130
98.4 1240 5020
100.1 1260 5130
101.7 1270 5170

103.4 1250 5170
105.0 1190 5170

106.6 1220 5200
108.3 1260 5320
109.9 1250 5370
111.6 1220 5340
113.2 1270 5370
114.8 1230 5130
116.5 1190 5090

118.1 1210 5170
119.8 1230 5150
121.4 1200 5000
123.0 1190 5000
124.7 1160 5050
126.3 1160 5090
128.0 1170 5200

129.6 1170 5240
131.2 1170 5240
132.9 1170 5090
134.5 1170 5130
136.2 1170 5200
137.8 1170 5070
139.4 1160 5020
141.1 1170 5000
142.7 1170 4920
144.4 1170 4900
146.0 1190 4980
147.6 1170 4960
149.3 1170 4960
150.9 1160 4940
152.6 1150 4960
154.2 1200 4980
155.8 1230 5020
157.5 1280 5130
159.1 1310 5170
160.8 1340 5220
162.4 1330 5300
164.0 1290 5220
165.7 1280 5200

167.3 1240 5170
169.0 1220 5150

Depth V. V,
(feet) (feet/sec) (feet/sec)
170.6 1220 5090
172.2 1200 5130
173.9 1200 5090
175.5 1160 5090
177.2 1210 5240
178.8 1190 5300
180.4 1130 5390
182.1 1080 5340
183.7 1060 5320
185.4 1030 5280
187.0 1040 5200
188.7 1090 5260
190.3 1120 5240
191.9 1170 5280

193.6 1200 5280
195.2 1230 5300
196.9 1230 5240
198.5 1230 5150
200.1 1230 5200
201.8 1200 5240
203.4 1210 5240
205.1 1220 5240
206.7 1230 5260
208.3 1230 5150
210.0 1330 5200
211.6 1330 5200
213.3 1330 5300
214.9 1320 5200
216.5 1270 5070
218.2 1270 5200
219.8 1270 5200
221.5 1260 5200
223.1 1240 5150
224.7 1270 5200
226.4 1240 5150
228.0 1240 5240
229.7 1280 5150
231.3 1300 5200
232.9 1300 5200
234.6 1330 5200
236.2 1280 5240
237.9 1230 5090
239.5 1200 5050
241.1 1160 5020
242.8 1170 5020
244.4 1180 5030
246.1 1190 5050
247.7 1170 5000
249.3 1160 5020
251.0 1140 5070

Table A-7. Boring B-401, S - R1 quality assurance analysis P- and SH-wave data
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Depth V, V"
(feet) (feet/sec) (feetisec)
252.6 1110 5020
254.3 1110 5020
255.9 1110 4980
257.5 1090 5000
259.2 1090 5020
260.8 1110 5050
262.5 1140 5090
264.1 1230 5150
265.8 1300 5030
267.4 1330 5260
269.0 1340 5130
270.7 1350 5280
272.3 1320 5240
274.0 1310 5200
275.6 1290 5240
277.2 1540 5770
278.9 1790 6300
280.5 1970 6420
282.2 1820 6860
283.8 1780 5930
285.4 1750 5930
287.1 1740 604O
288.7 1750 6040
290.4 1830 6240
292.0 1940 6120
293.6 2140 6300
295.3 2320 6490
296.9 2350 6520
298.6 2320 6360
300.2 2210 6090
301.8 2170 6040
303.5 2190 5930
305.1 2150 5980
306.8 2170 5930
308.4 2150 5980
310.0 2170 6090
311.7 2190 6090
313.3 2130 5870
315.0 2060 5820
316.6 2010 5800

-318:2-- -. 2070 -. -- 5820-.
319.9 2110 5870
321.5 2210 5930
323.2 2190 5930
324.8 2060 5820
326.4 1870 5720
328.1 1790 5690
329.7 1790 5770
331.4 1860 5820
333.0 2010 5800

Depth V, VP
(feet) (feet/sec) (feetl/sec)
334.6 2060 5820
336.3 2060 5870
337.9 1950 5770
339.6 1940 5770
341.2 1950 5740
342.9 1950 5770
344.5 1910 5800
346.1 1890 5820
347.8 1870 5770
349.4 1870 5820
351.1 1950 5800
352.7 2040 5930
354.3 1990 5930
356.0 1970 5930
357.6 1970 5930
359.3 1970 5930
360.9 1920 5850
362.5 1890 5820
364.2 1850 5820
365.8 1810 5720
367.5 1760 5770
369.1 1760 5620
370.7 1790 5670
372.4 1810 5670
374.0 1850 5870
375.7 1920 5980
377.3 1850 5800
378.9 1850 5820
380.6 1810 5820
382-2 1790 5720
383.9 1810 5770
385.5 1810 5740
387.1 1820 5800
388.8 1850 5850
390.4 1910 5980
392.1 1920 5980
393.7 1940 5950

Table A-7, continued. Boring B-401, S - RI quality assurance analysis
P- and SH-wave data
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Figure A-8. Boring B-404, R1 - R2 high resolution analysis

and S - R1 quality assurance analysis P- and SH-wave data
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Depth V. V,
(feet) (feet/sec) (feet/sec)
6.6 620 2320
8.2 690 3000
9.8 740 3680
11.5 780 4210
131 820 4500

14.8 870 4210
16.4 880 4150
18.0 1020 4050
19.7 1050 3560
21.3 1100 3430
23.0 1210 3150
24.6 1180 2830
26.3 1380 3100
27.9 1370 3100
29.5 1200 3640
31.2 1040 4500
32.8 950 4790
34.5 890 5020
36.1 780 4560
37.7 880 4620
39.4 1110 5020
41.0 1690 5020
42.7 1840 5670
44.3 1730 6210
45.9 1380 5720
47.6 1240 5620
49.2 1090 5300
50.9 1040 5260
52.5 1090 5340
54.1 1070 5390
55.8 1030 5260
57.4 970 5280
59.1 880 5170
60.7 850 5130
62.3 850 5130
64.0 870 5130
65.6 990 5170
67.3 1150 5320
68.9 1470 5670
70.5 1980 6180
72.2---.- - 2350 ----- 6240 --

73.8 2180 6330
75.5 1860 6240
77.1 1520 5870
78.7 1370 5670
80.4 1230 5500
82.0 1150 5340
83.7 1180 5300

85.3 1160 5300
86.9 1140 5300

Depth V, V,
(feet) (feetlsec) (feetlsec)

88.6 1130 5220
90.2 1160 5110

91.9 1200 5130
935 1220 5090
95.1 1220 5110

96.8 1220 5090
98.4 1230 5110
100.1 1200 5220
101.7 1200 5130
103.4 1250 5170

105.0 1270 5340
106.6 1300 5300
108.3 1310 5340
109.9 1250 5260
111.6 1200 5110
113.2 1200 5170
114.8 1180 5090
116.5 1170 5110
118.1 1150 5130
119.8 1140 5090
121.4 1130 5070
123.0 1130 5070
124.7 1140 5220
126.3 1130 5220
128.0 1150 5110
129.6 1140 5090
131.2 1150 5220
132.9 1150 5220
134.5 1140 5110
136.2 1140 5030
137.8 1140 4940
139.4 1140 4940
141.1 1140 4870
142.7 1140 4900
144.4 1150 4940
146.0 1140 4940
147.6 1140 4920
149.3 1180 4920
150.9 1230 4880
152.6 1270 4960

- -154:2 -. -----1-290 -... ----- 4920-.....
155.8 1320 5130
157.5 1310 5130
159.1 1290 5220
160.8 1260 5130
162.4 1240 5130
164.0 1240 5110

165.7 1220 5110
167.3 1190 5050
169.0 1150 5050

Depth V. V"
(feet) (feet/sec) (feet/sec)
170.6 1110 5070
172.2 1150 5030
173.9 1170 5170
175.5 1170 5280
177.2 1130 5340

178.8 1130 5300

180.4 1090 5220
182.1 1100 5220
183.7 1130 5170
185.4 1150 5220
187.0 1170 5170
188.7 1180 5130
190.3 1190 5130
191.9 1160 5130

Table A-8. Boring B-404, S - R1 quality assurance analysis P- and SH-wave data
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CCNPP COLA Borehole B-407 velocity data
Source to Receiver and Receiver to Receiver Analysis
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Figure A-9. Boring B-407, R1 - R2 high resolution analysis

and S - R1 quality assurance analysis P- and SH-wave data
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Depth V. VP
(feet) (feetlsec) (feetisec)

6.6 370 1670
8.2 410 1750

9.8 460 1920
115 500 3060
13.1 560 4560

14.8 590 4440
16.4 64Q 4830
18.0 720 5050
19.7 760 4980
21.3 790 5050
23.0 820 4830
24.6 840 5090
26.3 840 5170

27.9 880 5170
29.5 920 5260
31.2 960 5170
32.8 1040 5050
34.5 1030 4050
36.1 1060 3640
37.7 1110 3330

39.4 1060 3180
41.0 1070 3540
42.7 960 3950
44.3 870 4760
45.9 740 4940
47.6 630 4980

492 600 4870
50.9 630 4900
52.5 760 5480
54.1 1010 5770
55.8 1580 5930
57.4 1880 6330
59.1 2240 6720
60.7 1880 6390
62.3 1560 5770

64.0 1330 5430
65.6 1170 5340
67.3 1170 5530
68.9 1140 5390
70.5 1080 5550
72:2 . ---- 1010- -.-.. .. 5430
73.8 940 5390
75.8 910 5320
77.1 890 5320
78.7 930 5340
80.4 1060 5320
82.0 1220 5430
83.7 1510 5850

85.3 1970 6270

86.9 2340 6590

Depth V, Vp
(feet) (feetisec) (feetisec)
88.6 2270 6650
90.2 1690 6330
91.9 1470 5870
93.5 1210 5650

95.1 1100 5430
96.8 1100 5480

98.4 1110 5370
100.1 1110 5260
101.7 1140 5370
103.4 1160 5320
105.0 1210 5200
106.6 1250 5130
108.3 1250 5260

109.9 1250 5300
111.6 1240 5280
113.2 1200 5240
114.8 1200 5320
116.5 1290 5340
118.1 1360 5650
119.8 1380 5460
121.4 1360 5600

123.0 1330 5480
124.7 1250 5370
126.3 1230 5240
128.0 1240 5300
129.6 1230 5200
131.2 1210 5220
132.9 1180 5170
134.5 1170 5130
136.2 1160 5200
137.8 1170 5240
139.4 1200 5200
141.1 1180 5200
142.7 1190 5070
144.4 1170 5240
146.0 1150 5170
147.6 1160 5020
149.3 1150 5000
150.9 1150 4940
152.6 1170 4870

155.8 1170 4790
157.5 1150 4880
159.1 1150 4810
160.8 1120 4830
162.4 1140 4830
164.0 1170 4920
165.7 1210 4940

167.3 1260 4920
169.0 1300 4940

Depth V, /P

(feet) (feetlsec) (feetsec)
170.6 1320 5000
172.2 1280 5020
173.9 1250 4980
175.5 1220 4980

177.2 1220 4960
178.8 1210 5030
180.4 1200 4960
182.1 1170 5000
183.7 1160 4880
185.4 1140 5050
187.0 1180 5030
188.7 1210 5240

Table A-9. Boring B-407, S - R1 quality assurance analysis P- and SH-wave data
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Figure A-1 0. Boring B-41 8, R1 - R2 high resolution analysis

and S - R1 quality assurance analysis P- and SH-wave data
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Depth V. Vp
(feet) (feetlsec) (feetlsec)

6.6 650 3380
8.2 650 3520

9.8 660 3560
11.5 660 3660
13.1 660 4210
14.8 730 4760
16.4 740 5090

18.0 920 5570
19.7 1360 5670
21.3 1560 5390
23.0 1470 5090
24.6 1350 4760
26.3 1050 4870
27.9 900 4900
29.5 860 5130

31.2 810 5130
32.8 790 5090
34.5 740 5090
36.1 710 5050
37.7 720 5130
39.4 750 5130
41.0 810 5200
42.7 1000 5430
44.3 1230 5690
45.9 1750 5980
47.6 1980 6180
49-2 1860 6090
50.9 1580 5870
52.5 1400 5670
54.1 1250 5480

55.8 1170 5370
57.4 1170 5240
59.1 1110 5170
60.7 1090 5240
62.3 1090 5200
64.0 1100 5170
65.6 1090 5240
67.3 1190 5150
68.9 1210 5110
70,5 1210 5090
-72-2 --. 1210- -- 5070-----
73.8 1210 5170

75-5 1170 5170
77.1 1140 5150
78.7 1170 5130
80.4 1180 5370

82.0 1170 5370
83.7 1260 5300

85.3 1180 5300
86.9 1170 5130

Depth V, V
(feet) (feetisec) (feetlsec)
88.6 1180 5130

90.2 1190 5150
91.9 1160 5090
93.5 1150 5110
95.1 1110 5030

96.8 1110 5070

98.4 1110 5150
100.1 1120 5220
101.7 1120 5110
103.4 1130 5110
105.0 1130 5150
106.6 1120 5130

108.3 1150 5050
109.9 1130 5110

111.6 1110 5000

113.2 1130 4940
114.8 1150 4980
116-5 1150 4940
118.1 1140 4920
119.8 1140 4920
121.4 1110 4940
123.0 1110 4960
124.7 1150 4940
126.3 1150 4960
128.0 1210 4960
129.6 1260 5050
131.2 1260 5070

132.9 1290 5090
134.5 1250 5090
136.2 1220 5030

137.8 1210 5020
139.4 1210 5000
141.1 1170 5020
142.7 1170 4980
144.4 1150 5000
146.0 1150 4920
147.6 1140 5050
149.3 1150 5170
150.9 1100 5170
152.6 1070 5300

-. 154.2-- .- 1060-... .. 5240.-......
155.8 1020 5110
157.5 1030 5130
159.1 1060 5110
160.8 1100 5150
162.4 1120 5110

164.0 1150 5090
165.7 1150 5070
167.3 1170 5130

169.0 1170 5170

Depth V. V,
(feet) (feetlsec) (feetlsec)
170.6 1170 5130
172.2 1170 5130
173.9 1170 5130
175.5 1170 5170
177.2 1190 5150

178.8 1240 5220
180.4 1270 5200
182.1 1290 5170
183.7 1300 5170
185.4 1290 5110
187.0 1260 5090
188.7 1260 5130
190.3 1250 5240
191.9 1230 5200

- .1. 1

Table A-10. Boring B-418, S - RI quality assurance analysis P- and SH-wave data
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CCNPP COLA Borehole .B-423 velocity data

Source to Receiver and Receiver to Receiver Analysis
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Figure A-1 1. Boring B-423, R1 - R2 high resolution analysis

and S - R1 quality assurance analysis P- and SH-wave data
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Depth V, Vp
(feet) (feet/sec) (feet/see)
6.6 830 1560
8.2 800 1510

9.8 780 1530
11.5 780 1530
13.1 780 1550
14.8 790 1530
16.4 810 1590
18.0 870 1590
19.7 930 1570
21.3 950 1570
23.0 890 1820
24.6 720 1710
26.3 620 1810
27.9 560 1900

29.5 590 2130
31.2 650 2590
32.8 710 5130
34.5 740 5260

36.1 760 5340
37.7 800 5480
39.4 830 5430
41.0 860 5430
42.7 920 5390
44.3 910 5130
45.9 930 5170
47.6 940 5090
492 940 5090
50.9 980 5090
52.5 102D 5130
54.1 1080 5220
55.8 1160 5300
57.4 1230 5300
59.1 1230 4320
60.7 1290 3850
62.3 1360 3540
64.0 1510 3420
65.6 1830 3460

67.3 2030 3960
68.9 2100 3980
70.5 1990 4320

......72,2 . . . .. 1770 -.... ....... 4920 -...

73.8 1680 5340
75.5 1660 5530
77.1 1580 5530
78.7 1530 5670
80.4 1800 6040
82.0 1990 6420
83.7 2520 6360

85.3 2770 7090
56.9 2710 7450

Depth V, VP
(feet) (feet/sec) (feetlsec)
88.6 2410 6830
90.2 1690 6390
91.9 1380 5900
93.5 1220 5410
95.1 1210 5410
96.8 1190 5460
98.4 1150 5370
100.1 1090 5370

101.7 1000 5320
103.4 960 5280
105.0 970 5260
106.6 1020 5300
108.3 1130 5280
109.9 1370 5690
1111.. 1660 5980
113.2 2210 6490
114.8 2410 7200
116.5 1990 6520
118.1 1660 6120
119.8 1320 5690
121-4 1150 5370
123.0 1140 5340
124.7 1110 5300
126.3 1140 5370
128.0 1170 5320
129.6 1180 5280
131-2 1250 5220
132.9 1260 5200
134.5 1260 5220
136-2 1290 5170
137.8 1290 5280
139.8 1230 5300
141.1 1340 5340
142.7 1450 5390
144.4 1530 5500
146.0 1580 5670
147.6 1530 5620
149.3 1410 5500
150.9 1320 5370
152.6 1280 5320

-- 154-:2--- -1230-- -.... 5280.-.
155.8 1220 5260
157.5 1230 5220
159.1 1210 5150
160.8 1190 5170
162.4 1190 5220
164.0 1180 5260
165.7 1210 5260
167.3 1230 5280
169.0 1220 5260

Depth V. Vp
(feet) (feet/sec) (feet/sec)
170.6 1210 5320
172.2 1220 5280

173.9 1210 5260
175.5 1200 5320

177.2 1210 5260
178.8 1210 5170
180.4 1190 5090
182.1 1200 5090
183.7 1190 5030
185.4 1180 5030
187.0 1170 5110
188.7 1170 5150
190.3 1170 5110

I -

Table A-1 1. Boring B-423, S - R1 quality assurance analysis P- and SH-wave data
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APPENDIX B

CALIPER, NATURAL GAMMA, RESISTIVITY,

AND SPONTANEOUS POTENTIAL LOGS
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I CCNPP COLA

ROBERTSON
GEOLOGGING

LIMITED B301ELOGUP02

COMPANY GEOVision OTHER SERVICES
WELL B-301
FIELD
COUNTRY
STATE
COUNTY
LAT.:
LONG.:

Perm. Da.. Elev KB 0.00
Log. Datum DF 0.00
Drill Datum GL 0.00

DATE 05 Jun 06 21 Oct 05 21 Oct 05
RUN# 4 0 0
TYPE OF LOG CALIPER
DEPTH DRILLER 403.00 0.00 0.00
DEPTH LOGGER 403.00 0.00 0.00
LOG DEEPEST 0.00 0.00 0.00
LOG SHALLOW 0.00 0.00 0.00
FLUID IN HOLE DRILLING MUD
SALINITY
DENSITY
LEVEL
MAX TEMP °C 0.00 j 0.00 0.00
RIG TIME
RECORDED BY R. STELLER I
WITNESSED BY

RUN# BIT RECORD CASING RECORD
SIZE FROM TO SIZE WEIGHT FROM TO

ROBERTSON GEOLOGGING TECHNOLOGY

REMARKS ( C:\Data\PS\CC\B-301 5 June 2006 boring geophysics..

4
0
0

4 C•OVIsior)F~ort 6130Vol 1 fi.CNPP VO06( Boring ýehy8l-, r.O
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
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NGAM CPS
P m 200.00

SP mV

-z00.00 200.00

SHN OHMM
10.00 1000.00

LONG OHMM
10.00 1000.00o

SPR OHM
0.00 250.00

CALP INCH
2.00 12.00

0.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

80.00 -

Vol 1 of 2!CCNPP.COLA



90.00

100.00

110.00

120,00

130.00

140.00

150.00

- 60.00.

170.00

180.00

Vol I of 2j



I

w

I

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

-- ---



290.00

300.00

310.00

320.00

330.00

340.00

350.00

360.00

370.00

380.00

01 Vol 1 of 2



39.00

.............. ..... - 400.00

20&00
SHN OHMM SPR OHM

10,00 1000.00 0.00 250.00

LONG OHMM CALP INCH
10.00 1000.00 2.00 12.00

0.00

SP mV
-200.00 200.00
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CCNPP COLA

ROBERTSON
GEOLOGGING

LIMITED B304ELOGUPOI

COMPANY GEOVision OTHER SERVICES
WELL B-304
FIELD
COUNTRY
STATE
COUNTY
LAT.:
LONG.:

Perm. Da.. Elev KB 0.00
Log. Datum DF 0.00
Drill Datum GL 0.00

DATE 01 Jun 06 21 Oct 05 21 Oct 05
RUN# 0 0 0
TYPE OF LOG
DEPTH DRILLER 0.00 0.00 0.00
DEPTH LOGGER 0.00 0.00 0.00
LOG DEEPEST 0.00 0.00 0.00
LOG SHALLOW 0.00 0.00 0.00
FLUID IN HOLE
SALINITY
DENSITY
LEVEL
MAX TEMP °C 0.00 0.00 0,00
RIG TIME
RECORDED BY
WITNESSED BY

RUN# BIT RECORD CASING RECORD
SIZE FROM TO SIZE WEIGHT FROM TO

ROBERTSON GEOLOGGING TECHNOLOGY

REMARKS (C:\Data\PS\CC\B-304 1-2 June 2006 boring geophysi..

11/14/2006 Page 118 of 3660
0
0

0 %OVsobr.opp 61V66 Vol 1
0.00 0.00 0.00
0.00 0.00 0.00

Y.ffCNPP , Boring q6 6hysir. rV•&
0.06 0.00 0,00 0.00
0,00 0,00 0,00 0.00



NGAM CPS
200.00

SP mV
-•,u0.00 200.00

- --- ...--------.- 0.00

SHN OHMM
10.00 1000.00

LONG OHMM
10.00 1000.00

SPR OHM

CALP INCH

250.00

12.00

.. .. . . . . .





.... ....... .........00 . .. . .... .. . . .

NGAMCPS SHN OHMM SPR OHM
u.00 200.00 10.00 1000.00 0.00 250.00

SP mV LONG OHMM CALP INCH
-200.00 200.00 10.00 1000.00 2.00 12.00
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AV CCNPP COLA

ROBERTSON
GEOLOGGING

LIMITED B307ELOGUP01

COMPANY GEOVision OTHER SERVICES
WELL B-307
FIELD
COUNTRY
STATE
COUNTY
LAT.:
LONG.:

Perm. Da.. Elev KB 0.00
Log. Datum DF 0.00
Drill Datum GL 0.00

DATE 15 Jun 06 I 21 Oct 05 21 Oct 05
RUN# 5 0 0
TYPE OF LOG ELOG
DEPTH DRILLER 200.00 0.00 0.00
DEPTH LOGGER 200.00 0.00 0.00
LOG DEEPEST 200.00 0.00 0.00
LOG SHALLOW 0.00 i 0.00 0,00
FLUID IN HOLE DRILLING MUD
SALINITY
DENSITY
LEVEL
MAX TEMP °C 0.00 0.00 0.00
RIG TIME
RECORDED BY R. STELLER I
WITNESSED BY

RUN# BIT RECORD CASING RECORD
SIZE FROM TO SIZE WEIGHT FROM TO

ROBERTSON GEOLOGGING TECHNOLOGY

REMARKS (C:\Data\PS\CC\B-307 15 June 2006 boring geophysic..

5
0
0

4 .FOVlsaor6.lort 6c%•.0oI 1 6. &ýCNPP ,(ft Boring ,e~hysic s.8o
0.00 0.00 0.00 o0o.0 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
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NGAM API Cs.

SP Millivolt 
200.00

-200.00 200.00

.~.- 0.00

* --. 1

-........... 20.00

"...... .... 30.00

' .. . . ... .. . .. ... ...... . . .

S .. . 40.00

~~.0.00

60.00

..........~ ~~~~~~........ . ..T. .. .. .. ...

--,,-?-- -r-- -. - . .----- .. .•........4.. . .. .. 8 0.00

LON Ohm M.
10.00

SHN Ohm M.
10.00

SPR Ohm
1000.00 0.00 250.00

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

CALP INCH
100000 2.00 6.00

I Vol 1 of



90.00

100.00

110.00



.. . . • .• .. . ..... .... ... .. . . .. W.. .0 .. .. • . .... .... I.... . . ..... .... .. ....... .. . . . ....
( .I " !! :1 . I ,• I

r --_ -. -- -- 200-0

200M...... .... --.----.--- :-

NGAM API Cs. LON Ohm M. SPR Ohm
0.00 200.00 10.00 1000.00 o.00 250.00

SP Millivolt SHN Ohm M. CALP INCH
-200.00 200.00 10.00 1000.00 2.00 6.00
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CCNPP COLA

ROBERTSON
GEOLOGGING

LIMITED B318ELOGDOWN01

COMPANY GEOVision OTHER SERVICES
WELL B-318
FIELD
COUNTRY
STATE
COUNTY
LAT.:
LONG.:

Perm. Da.. Elev KB 0.00
Log. Datum DF 0.00
Drill Datum GL 0.00

DATE 04 Jun 06 21Oct05
RUN# 4 0 0
TYPE OF LOG CALIPER
DEPTH DRILLER 201.00 0.00 0.00
DEPTH LOGGER 0.00 0.00 0.00
LOG DEEPEST 0.00 0.00 0.00
LOG SHALLOW 18.40 0,00 0.00
FLUID IN HOLE WATER
SALINITY
DENSITY
LEVEL
MAX TEMP °C 0.00 1 0.00 0.00
RIG TIME
RECORDED BY R. STELLER 1
WITNESSED BY

RUN# BIT RECORD CASING RECORD
SIZE FROM TO SIZE WEIGHT FROM TO

ROBERTSON GEOLOGGING TECHNOLOGY

REMARKS (C:\Data\PS\CC\B-318 4 June 2006 boring geophysics..

4
0
0

4G0OViS0orbrt 0.C0 0.0
0.00 0.00 0.00
0.00 0.00 0.00

•[ •CNPP (R& Boring •e 6 hy$1o rý,0

0.00 0.,00 0.00 0.00
0.00 0.00 0.00 0.00
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NGAM CPS

S SD200.00
SP mV

-2uO.00 200.00

SHN OHMM SPR OHM
10.00 1000.00 0.00 250.00

LONG"OHMM CALP INCH
10.00 1000.00 2.00 12.00

0.00



0



NGAM CPS
0.00 20

SP mV
-200.00 20

190.00 .. ............ . ..

SHN OHMM SPR OHM
10.00 1000.00 0.00 250.00

LONG OHMM CALP INCH
10.00 1000.00 2.00 12.00

0.00

0.00
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CCNPP COLA

ROBERTSON
GEOLOGGING

LIMITED 'B323ELOGUP01

COMPANY GEOVision OTHER SERVICES
WELL B-323
FIELD
COUNTRY
STATE
COUNTY
LAT.:
LONG.:

Perm. Da.. Elev KB 0.00
Log. Datum DF 0.00
Drill Datum GL 0.00

DATE 13 Jun 06 21 Oct 05 21 Oct 05
RUN# 6 0 0
TYPE OF LOG ELOG
DEPTH DRILLER 200,00 0.00 0.00
DEPTH LOGGER 203.00 0.00 0.00
LOG DEEPEST 0.00 0.00 0.00
LOG SHALLOW 0.00 0.00 0,00
FLUID IN HOLE DRILLING MUD
SALINITY
DENSITY
LEVEL
MAX TEMP °C 0.00 0.00 0.00
RIG TIME
RECORDED BY R. STELLER
WITNESSED BY

RUN# BIT RECORD CASING RECORD
SIZE FROM TO SIZE WEIGHT FROM TO

ROBERTSON GEOLOGGING TECHNOLOGY

REMARKS (C:\Data\PS\CC\B-323 13 June 2006 boring geophysic.,

6
0
0

4 c0,OVis1oi%,fort 6a260yVol 1 6, 6CNPP (006. Boring 6 hysics r•, 0
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0,00 0.00 0.00 0,00 0.00 0,00 0,00
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NGAM API Cs.

0,200.00 ,
SP Millivolt

-200.00 200,00

. . . . . . . . .. . 0.00

LONG Ohm M.
10,00 1000.00 0.00

SHN OhmM.
10.00 1000.00 2.00

SPR Ohm

CALP INCH :-

250.00

7.00



90.00

100.00 1-

110.00 .

120.00

130.00

140.00 -

150.00

-160:00 -•.-

170.00

180.00.

Vol 1 of 21CCI



19000 ! .. .. . .:
---- ---- lJ

LONG Ohm M. SPR Ohm
10.00 1000.00 0.00 250.00

SHN Ohm M. CALP INCH
10.00 1000.00 2,00 7.00

NGAM API Cs.
0.00 200.00

SP Millivolt
-200.00 200.00
........................................
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I CCNPP COL

ROBERTSON
GEOLOGGING

LIMITED ,B401 ELOGUP01

COMPANY GEOVision OTHER SERVICES
WELL B-401
FIELD
COUNTRY
STATE
COUNTY
LAT.:
LONG.:

Perm. Da.. Elev I KB 0.00
Log, Datum DF 0.00
Drill Datum J GL 0.00

DATE 28 Jun 06 21 Oct 05 21 Oct 05
RUN# 6 0 0
TYPE OF LOG ELOG
DEPTH DRILLER 400.00 0.00 0,00
DEPTH LOGGER 400.00 0.00 0.00
LOG DEEPEST 399.50 0.00 0,00
LOG SHALLOW 6.70 0.00 0.00
FLUID IN HOLE DRILLING MUD
SALINITY
DENSITY
LEVEL
MAX TEMP °C 0.00 0.00 0,00
RIG TIME
RECORDED BY R. STELLER
WITNESSED BY

RUN# BIT RECORD CASING RECORD
SIZE FROM TO SIZE WEIGHT FROM TO

ROBERTSON GEOLOGGING TECHNOLOGY

REMARKS ( C:\Data\PS\CC\B-401 28 June boring geophysics\B40..

6
0
0

4~OV~s~orf~ort 6Y&06(yoI 1 q'8CNPP W Boring ýqylc ~
0.00 0.00 0.00 0.00 0,00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
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NGAM API Cs.
O 200.00

SP Millivolt

-200.00 200.00

CGAM API Cs.
0.00200.00

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

SHN Ohm M. SPR Ohm

10.00 1000.00 0.00 250.00

LONG Ohm M. 1 CALP Inch

10.00 1000.00 2.00 12.00

0.00

10.00

20.00

30.00

40.00





.... .......

190.00

200.00

210-00-- ----- - -- ----

.. ........





----- 390.00 -

NGAM API Cs.
0.00 200.00 10.00

SHN 0hmM. SMR Ohm
1000.00 0.00 250.00

LONG Ohm M. CALP Inch
1000.00 2.00 12.00

SP Millivolt
-200.00 200.00

CGAM API Cs.
0.00 200.00

10.00
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a CCNPP COL

ROBERTSON T
GEOLOGGING

LIMITED B404ELOGUP01

COMPANY GEOVision OTHER SERVICES
WELL B-404
FIELD
COUNTRY
STATE
COUNTY
LAT.:
LONG.:

Perm. Da.. Elev KB 0.00
Log. Datum DF 0.00
Drill Datum GL 0.00

DATE 27 Jun 06 i 21 Oct 05 21 Oct 05
RUN# 6 0 0
TYPE OF LOG ELOG
DEPTH DRILLER 200.00 0.00 0.00
DEPTH LOGGER 200.00 0.00 0.00
LOG DEEPEST 195.00 0.00 0.00
LOG SHALLOW 22.00 0.00 0,00
FLUID IN HOLE DRILLING MUD
SALINITY
DENSITY
LEVEL
MAX TEMP 0C 0.00 0.00 0.00
RIG TIME
RECORDED BY R. STELLER
WITNESSED BY

RUN# BIT RECORD CASING RECORD
SIZE FROM TO SIZE WEIGHT FROM TO

ROBERTSON GEOLOGGING TECHNOLOGY

REMARKS ( C:\Data\PS\CC\B-404 27 June boring geophysics\B40..

11/1412006 Page 140 of 3666
0
0

4 GEOVisi°F•*°rt 66030VoI 1
0.00 0.00 0.00
0.00 0.00 0.00

fi.&CNPP (R& Boring be 6 hyslcs re.•

0.00' 0.00 0.00 0.00
0.00 0.00 0.00 0,00



NGAM API Cs.

SP Millivolt

-200.00 200.00

CGAM API Cs.
0.00 200.00

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

.-. 10.00

LONG Ohm M. SPR Ohm
10.00 1000.00 0.00 250.oo

SHN Ohm M. CALP Inch ...
10.00 1000.00 200 12.00



90.00 ..

100

100.00



! -- .! ..... .. ..- ... . - ,- I .. ..-..-.-.-..-
NGAM API Cs.

0.00 200.00

190.00
S.. ................. ..

LONG Ohm M. SPR Ohm
10.00 1000.00 0.00 250,00

SHN Ohm M. CALP Inch
10.00 1000.00 2.00 12.00

SP Millivolt
-200.00 200.00

CGAM API Cs.
0.00 200.00
...........................................
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CCNPP COLA

ROBERTSON
GEOLOGrING

LIMITED B407ELOGUP01

COMPANY GEOVision OTHER SERVICES
WELL B-407
FIELD
COUNTRY
STATE
COUNTY
LAT.:
LONG.: j

Perm. Da.. Elev KB 0.00
Log. Datum DF 0.00
Drill Datum GL 0.00

DATE 16 Jun 06 21 Oct 05 21 Oct 05
RUN# 11 0 0
TYPE OF LOG ELOG
DEPTH DRILLER 200.00 0.00 0.00
DEPTH LOGGER 196.00 0.00 0,00
LOG DEEPEST 193.00 0.00 0.00
LOG SHALLOW 0.00 0.00 0,00
FLUID IN HOLE DRILLING MUD
SALINITY
DENSITY
LEVEL
MAX TEMP °C 0.00 0.00 0.00
RIG TIME
RECORDED BY R. STELLER
WITNESSED BY

RUN# BIT RECORD CASING RECORD
SIZE FROM TO SIZE WEIGHT FROM TOI

ROBERTSON GEOLOGGING TECHNOLOGY

REMARKS (C:\Data\PS\CC\B-407 16 June 2006 boring geoephysi..

11/14/2006 Page 144 of 36611
0
0

4 .iO0Visior 6F~rt 6y&%0cVoI 1

0,00 0.00 0.00
0.00 0.00 0.00

f,(6CNPP W Boring •,ehy8Ics re8o
o.od 0.00 0.00 0.00
0.00 0.00 0.00 0.00



NGAM API Cs.
O 200.00

SP Millivolt

-200.00 200.00

- --- -10.00

- ~2000

30.00

......... U ..... .. ... .... .. ............ ....... . ....... 40 .0 0

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

----- ---- -- 50.00

-7- -- 6 0.00

GEO VIsionReIVl1o2

fl ... .... ." i . . .• . . . ) ..

10.00

10.00

LONG Ohm

SHN Ohm

1000.00 0.00

M.
1000.00 2.00

M. SPR Ohm

CALP INCH

250.00

12.00



90.00

0



- -----.....--- 190.0- -.-----------------..-- .

NGAM API Cs. LONG OhmM. SPR Ohm
200.00 1000 1000.00 000 25000

SP Millivolt SHN Ohm M. CALP INCH
-200.00 200.00 10.00 1000.00 2.00 12.00
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CCNPP COL

ROBERTSON
GEOLOGGINGLIMITEDLIMITEDB418ELOGUP01

COMPANY GEOVision OTHER SERVICES
WELL B-418
FIELD
COUNTRY
STATE
COUNTY
LAT.:
LONG.:

Perm. Da., Elev KB 0.00
Log. Datum DF 0.00
Drill Datum i GL 0.00

DATE 30 Jun 06 21 Oct 05 21 Oct 05
RUN# 9 0 0
TYPE OF LOG ELOG
DEPTH DRILLER 200.00 0.00 0.00
DEPTH LOGGER 200.00 0.00 0.00
LOG DEEPEST 197.00 0.00 0,00
LOG SHALLOW 20.00 0.00 0.00
FLUID IN HOLE DRILLING MUD
SALINITY
DENSITY
LEVEL
MAX TEMP 0C 0.00 0.00 0.00
RIG TIME
RECORDED BY R. STELLER
WITNESSED BY

7

RUN# BIT RECORD CASING RECORD
SIZE FROM TO SIZE WEIGHT FROM TO

ROBERTSON GEOLOGGING TECHNOLOGY

REMARKS (C:\Data\PS\CC\B-418 29-30 June boring geophysics\..

9
0
0

4OýOViS'OVýVort C>YOM t 11 1 V.6&CNPP V6 Boning ýq86 hyslos red, 0
0.00 0.00 0.00 0.00;, 0.00 0,00 0.00
0.00 0.00 0.00 0.00. 0.00 0,00 0.00
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0



NGAM API Cs. 20000

SP Millivolt

-200.00 200.00

CGAM API Cs.
0.00 200.00

SHN Ohm M.
10.00

LON Ohm M.
10.00

SPR Ohm
1000.00 0.00 250.00

CALP Inch
1000.00 2.00 12.00

. . ... . 6.....0. 00

70.00

• ! )

1

GýOQAison, R~jicrt 61 65-?O1 Vol 1 of 2

. 0.00

: i 2 i



90.00

)

ii

I

.1

100.00

/
/

1.
I.

110.00

120.00

130,00

140.00

150.00

160.00

170.00



NGAM API Cs.
0.00 200.00

SP Millivolt

-200,00 200.00

CGAM API Cs.
0.00 200.00
-------------------------------------------

190.00

SHN Om
10,00 1000.00 0.00

LON Ohm M.
10.00 1000.00 2.00

CALP Inch

250.00

1200
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CCNPP COLA

ROBERTSON
GEOLOG.3ING

LIMITED I423ELOGUP01

COMPANY GEOVision OTHER SERVICES
WELL B-423
FIELD I
COUNTRY
STATE
COUNTY
LAT.:
LONG.:

Perm. Da.. Elev KB 0.00
Log. Datum DF 0.00
Drill Datum GL 0.00

DATE 13 Jun 06 21 Oct 05 21 Oct 05
RUN# 8 0 0
TYPE OF LOG ELOG
DEPTH DRILLER 200.00 0.00 0.00
DEPTH LOGGER 200.00 0.00 0.00
LOG DEEPEST 200.00 0.00 0.00
LOG SHALLOW 0.00 0.00 0.00
FLUID IN HOLE DRILLING MUD
SALINITY
DENSITY
LEVEL
MAX TEMP °C 0.00 0.00 0.00
RIG TIME
RECORDED BY R. STELLER
WITNESSED BY

RUN# BIT RECORD CASING RECORD
SIZE FROM TO SIZE WEIGHT FROM TO

ROBERTSON GEOLOGGING TECHNOLOGY

REMARKS (C:\Data\PS\CC\B-423 13 June 2006 boring geophysic..

8
0
0

4 FciOVi~or6%-jrt 6 Y&C6,3d/o 16 8 3CNPP W Boring ý~he~o
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0,00 0.00 0.00 0,00 0.00 0,00 0.00
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NGAM API Cs.

0200.00
SP Millivolt

-200.00 200.00

LONG Ohm M.
10.00 1000.00 0.00

SHN Ohm M.
10.00 1000.00 2.00

SPR Ohm
250.00

CALP INCH

0.00

10.00

20.00

30.00

40.00

50.00

60.00

70-00

80.00

12.00

Vol I of 2



90.00

100.00

110.00

120.00

130.00

140.00

150.00

-i60700

170.00

180.00

Vol 1 of



NGAM API Cs.
0.00 200.00

SP Millivolt
-200.00 200.00

190.00 .. ....... .......... .

LONG Ohm M.

M0O0 1000.00

SHN Ohm M.
10.00 1000.00

• .. .... .. . ...

SPR Ohm
1 0.00 250.00

CALP INCH
I 2.00 12.00
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APPENDIX C

BORING GEOPHYSICAL LOGGING

SYSTEMS - NIST TRACEABLE CALIBRATION

PROCEDURES AND CALIBRATION RECORDS

GEOVision Report 6165-01 Vol I of 2 CCNPP COLA Boring Geophysics rev A 11 A 42006 Page 156 of 366



CALIBRATION PROCEDURE FOR

GEOVision SEISMIC RECORDERILOGGER

Reviewed 4/6106

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 1 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.

-- ,i• "Seismic Recorder/Logger Calibration Procedure
I GE10 VA;V NPP COLA Boring Geophysics rev A 11/1 4boftion 1.30 Page 1 Rage4



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

Sign;

President

Title

April 6, 2006

Date

Title

Date

Client Approval (if required):

Name

Signature

Seismic Recorder/Logger Calibration Procedure
NPP COLA Boring Geophysics rev A 11 mll tion 1.30 Page 1"W286i



¾iEISON [SI
5 1 E 12 1 0l6 i ll
501206

Calibration Report
GEOVision Geophysical Senrices

1151 Pomona Road, Unit P
Corona, CA 92882
P.O. No.: 6162-060414-01

A H .)(

Manufacturer: Oyo Corporation
Model Number: 3331-A
Description: Logger. Suspension,
Asset Number: 19029
Serial Number: 19029

Calibration Date:
Calibration Due Date:
Calibration Interval:
Condition As Found:
Condition As Left:

04121/2006
04/21/2007
12 Months
In Tolerance
in Tolerance

Remarks:
The UUT (unit under test) was calibrated using the customer's procedure. The UUT was operated by the customer's personnel and data
collection was observed by SCE personnel. The UUT was found to be in tolerance to customer supplied specifications. The reference
standards used are in compliance with ISO/1EC 17025:1999 and laboratory accreditation criteria established by NISTNVLAP under the specific
scope of accreditation for lab code 105014-0. Frequency is accredited.
Please see attached data.

Standards Utilized

SI-01252 Hewlett Packard 5335A OPT 010.203040 Counter. Universal 12J09/2005 06/09/2006

S1-03355
`.3M8

Hewlett Packard
Fluke

33258 OPT 001. 002 Generator, Function, Synthesizer
910 Standard. Frequency. Controlled. Gps

11/03/2005 11103/2006

01/16/2006 01/16/2007 I
i

IF

Procedure: Customer
Temperature: 230 C
Humidity: 40% RH

* No.: 501206 Branson, Craig A Metrologist 714-895-0714 MqJ
Nam. Til e,,, Due

This report may not be reproduced, except in full, without written permission of this laboratory. This report may not be used to claim
product endorsement by NVLAP or any agency of the US Government. The results stated in this report relate only to the items
tested or calibrated. Measurements reported herein are traceable to SI units via national standards maintained by NIST and were
performed in compliance with MIL-STD-45662A, ANSIINCSL Z540-1 -1994. 1OCFR50, Appendix B, and ISO 9002-94.
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geophIysical services

SEISMOGRAPH CALIBRATION DATA SHEET REV 416106

INSTRUMENT DATA
SYSTEM MFR: OYO
SERIAL NO.: 19029
BY: ROBERT STELLER

COUNTER MFR: HEWLETT PACKARD
SERIAL NO.: 2626A09881
BY: SCE #S1-01252

FCTN GEN MFR: HEWLETT PACKARD
SERIAL NO.: 2847A14447
BY: SCE #SI-03355

MODEL NO.:
CALIBRATION DATE:
DUE DATE:

MODEL NO.:
CALIBRATION DATE:
DUE DATE:

MODEL NO.:
CALIBRATION DATE:
DUE DATE:.

3331A
4/21/2006
4121/2007 _

5335A
12/9/2005
6/9/2006

3325B
11/312005
11/3/2006

SYSTEM SETTINGS:
GAIN:
FILTER:
RANGE:
DELAY:
STACK: 1 (STD)
PULSE:
DISPLAY:
SYSTEM: DATE = CORRECT DATE & TIME

10
20 KHZ
100 MILLISEC
0
1
1.6
NA
4121/2006, 10:30AM

PROCEDURE:
SET FREQUENCY TO 100.0HZ SQUAREWAVE WITH AMPLITUDE APPROXIMATELY
0.25 VOLT PEAK. RECORD BOTH ON DISK AND PAPER TAPE, IF AVAILABLE. ANALYZE
AND PRINT WAVEFORMS FROM ANALYSIS UTILITY. ATTACH PAPER COPIES OF PRINTOUT
AND PAPER TAPES, IF AVAILABLE, TO THIS FORM. AVERAGE FREQUENCY MUST BE
BETWEEN 99.0 AND 101.0 HZ.

AS FOUND 100.0 AS LEFT 100.0

WAVEFORM FILE NO FREQUENCY TIME FOR TIME FOR TIME FOR 9 AVERAGE
9 CYCLES 9 CYCLES CYCLES FREQ.

. .. ................. ...-- --- Hn---- .- Hr-.. -- -

SQUARE 201 100.0 90.0 90.0 90.0 100.0
SQUARE 202 100.0 90.0 90.0 90.0 100.0
SINE 203 100.0 89.9 89.9 89.9 100.1
JSINE 1204 1 100.0' 90.0 90.0 89.91 100.0

CALIBRATED BY: ROBERT STELLER 421/2006 (2

NAME DATE SIGNATURE

Seismic recorder/Logger Calibration Data Sheet Rev 1.30 4-6-06
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501203

Calibration Report

GEOVision Geophysical Services
I151 Pomona Road, Unit P

Corona, CA 92882
P.O. No.: 6162-060414-01

ý-H, iK(j A.)o

Manufacturer:
Model Number:
Description:
Asset Number:
Serial Number:

Oyo
3403
Unit. Suspension Telemetry,

160023
160023

Calibration Date:
Calibration Due Date:
Calibration Interval:
Condition As Found:
Condition As Left:

04/21/2006
04/21/2007
12 Months
In Tolerance
In Tolerance

Remarks:
The UUT (unit under test) was calibrated using the customer's procedure. The UUT was operated by the customer's personnel and data
collection was observed by SCE personnel. The UUT was found to be in tolerance to customer supplied specifications. The reference
standards used are in compliance with ISOIIEC 17025:1999 and laboratory accreditation criteria established by NIST/NVLAP under the specific
scope of accreditation for lab code 105014-0. Frequency is accredited.
Please see attached data.

Standards Utilized

SI-01252 HeWlett Packard 5335A OPT 010,203040 Counter. Universal 12/09/2005 06/09/2006
SI -3355 Hewlett Packard 3325B OPT 001, 002 Generator, Function, Synthesizer 11/03I2005 1110312006

386 Fluke 910 Standard, Frequency, Controlled, Gps 01/16/2006 01/1612007

Procedure: Customer
Temperature: 230 C

-'"idity: 40% RH
io... 501203 Branson, Craig A &~"~ Nt-etrologist 714-895-0t714]

Ohot at

This report may not be reproduced, except in full, without written permission of this laboratory. This )eport may not be used to claim
product endorsement by NVLAP or any agency of the US Government. The results stated in this report relate only to the items
tested or calibrated. Measurements reported herein are traceable to SI units via national standards maintained by NIST and were
performed in compliance with MIL-STD-45662A, ANSI/NCSL Z540-1-1994, 10CFR60, Appendix B, and ISO 9002-94.
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geopIhysicta servies

SEISMOGRAPH CALIBRATION DATA SHEET REV 416106

INSTRUMENT DATA
SYSTEM MFR: OYO
SERIAL NO,: 1600
BY: ROBI

23
MODEL NO.: 3403
CALIBRATION DATE: 4/21/2006
DUE DATE: 4/21/2007RT STELLER

COUNTER MFR: HEWLETT PACKARD
SERIAL NO.: 2626A09881
BY: SCE #S1-01252

FCTN GEN MFR: HEWLETT PACKARD
SERIAL NO.: 2847A14447
BY: SCE #S1-03355

MODEL NO.:
CALIBRATION DATE:
DUE DATE:

MODEL NO.:
CALIBRATION DATE:
DUE DATE:

5335A
12/9/2005
6/9/2006

3325B
11/3/2005
11/3/2006

SYSTEM SETTINGS:
GAIN:
FILTER:
RANGE:
DELAY:
STACK: 1 (STD)
PULSE:
DISPLAY:
SYSTEM: DATE = CORRECT DATE & TIME

2
10 KHZ
100 MILLISEC, 100 MICROSECOND SAMPLE RATE
0
1
1.6
NA
4/2112006, 11:07AM

PROCEDURE:
SET FREQUENCY TO 100.0HZ SQUAREWAVE WITH AMPLITUDE APPROXIMATELY
0.25 VOLT PEAK. RECORD BOTH ON DISK AND PAPER TAPE, IF AVAILABLE. ANALYZE
AND PRINT WAVEFORMS FROM ANALYSIS UTILITY. ATTACH PAPER COPIES OF PRINTOUT
AND PAPER TAPES, IF AVAILABLE, TO THIS FORM. AVERAGE FREQUENCY MUST BE
BETWEEN 99.0 AND 101.0 HZ.

AS FOUND 100.0 AS LEFT 100.0

WAVEFORM FILE NO FREQUENCY TIME FOR TIME FOR TIME FOR 9 AVERAGE
9 CYCLES 9 CYCLES CYCLES FREQ.

.................... ...... ............. Hr ........ V ..

SQUARE 305 100.0 90.0 90.0 90.0 100.0
SQUARE 306 100.0 90.0 90.0 90.0 100.0

SINE 307 100.0 90.0 90.0 90.0 100.0
SINE 308 100.0 90.1 9 90..0 100.0

CALIBRATED BY: ROBERT STELLER 4/21/2006 (!.4 S(¢..
NAME DATE SIGNATURE

Seismic recorder/Logger Calibration Data Sheet Rev 1.30 4-6-06
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501204

Calibration Report
GEOVision Geophysical Services

I 151 Pomona Road, Unit P
Corona, CA 92882
P.O. No.: 6162-060414-01

Manufacturer:
Model Number:
Description:
Asset Number:
Serial Number:

Oyo
3403
Unit, Suspension Telemetry,

160024
160024

Calibration Date:
Calibration Due Date:
Calibration Interval:

Condition As Found:
Condition As Left:

04/21/2006
04/21/2007
12 Months
In Tolerance
In Tolerance

Remarks:
The UUT (unit under test) was calibrated using the customer's procedure. The UUT was operated by the customer's personnel and data
collection was observed by SCE personnel. The UUT was found to be in tolerance to customer supplied specifications. The reference
standards used are in compliance with ISO/IEC 17025:1999 and laboratory accreditation criteria established by NISTNVLAP under the specific
scope of accreditation for lab code 105014-0, Frequency is accredited.
Please see attached data.

1
Standards Utilized

SI-01252 Hewlett Packard- 5335A OPT 010,203040 Counter, Universal 12/0912005 06/09/2006
s1-03355 Hewlett Packard 33258 OPT 001, 002 Generator, Function, Synthesizer 11/03/2005 11103/2006

'886 Fluke 910 Standard, Fre•u•ency, Controlled, Gps 01/16/2006 01/16/2o071

U

Pro
Ten
HU0

0cedure: Customer ".-". t, ,.,r ' V' ' ' •X "
nperature: 23 0 C
inidity: 40% RH

No.: 501204 Branson, Craig A Metrologist 714-895-0714
Name Ti PhotDat

rhis report may not be reproduced, except in full, without written permission of this laboratory. This rep brt may not be used to claim
product endorsement by NVLAP or any agency of the US Government. The results stated in this report relate only to the items
tested or calibrated. Measurements reported herein are traceable to SI units via national standards maintained by NIST and were
performed in compliance with MIL-STD-45662A, ANSIINCSL Z540-1-1994, 10CFR50, Appendix B, and ISO 9002-94.
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geophysical services

SEISMOGRAPH CALIBRATION DATA SHEET REV 416106

INSTRUMENT DATA
SYSTEM MFR: OYO
SERIAL NO.: 1600,
BY: ROBI

24
MODEL NO.: 3-403
CALIBRATION DATE: 4/2112006
DUE DATE: 4/21J2007ERT STELLER

COUNTER MFR: HEWLETT PACKARD
SERIAL NO.: 2626A09881
BY: SCE #S1-01252

MODEL NO.:
CALIBRATION DATE:
DUE DATE:

MODEL NO.:
CALIBRATION DATE:
DUE DATE:

5335A
121912005
6/9/2006

FCTN GEN MFR: HEWLETT PACKARD
SERIAL NO.: 2847At4447
BY: SCE #S 1-03355

3325B
11/3/2005
11/3/2006

SYSTEM SETTINGS:
GAIN:
FILTER:
RANGE:
DELAY:
STACK: 1 (STD)
PULSE:
DISPLAY:
SYSTEM: DATE = CORRECT DATE & TIME

PROCEDURE:

2
10 KHZ
100 MILLISEC, 100 MICROSECOND SAMPLE RATE
0
1
1.6
NA
4/2112006, 11:30AM

SET FREQUENCY TO 100.0HZ SQUAREWAVE WITH AMPLITUDE APPROXIMATELY
0.25 VOLT PEAK. RECORD BOTH ON DISK AND PAPER TAPE, IF AVAILABLE. ANALYZE
AND PRINT WAVEFORMS FROM ANALYSIS UTILITY. ATTACH PAPER COPIES OF PRINTOUT
AND PAPER TAPES, IF AVAILABLE, TO THIS FORM. AVERAGE FREQUENCY MUST BE
BETWEEN 99.0 AND 101.0 HZ.

AS FOUND 100.0 AS LEFT 100.0

WAVEFORM FILE NO FREQUENCY TIME FOR TIME FOR TIME FOR 9 AVERAGE
9 CYCLES 9 CYCLES CYCLES FREQ.

............ _ ... H H r--- . . . .. .V . . ..-- - -- -

SQUARE 401 100.0 90.0 90.0 90.0 100.0
SQUARE 402 100.0 90.0 90.0 90.0 100.0
ISINE 403 100.0 89.9 90.0 90.1 100.0
ISINE 404 100.0 90.0 90.1 90.1 99.9

CALIBRATED BY: ROBERT STELLER 4/21/2006 {jU4 -
NAME DATE SIGNATURE

Seismic recorder/Logger Calibration Data Sheet Rev 1.30 4-6-06
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501205

EDISON ESI Calibration Report

GEOVision Geophysical Services
1151 Pomona Road, Unit P

Corona, CA 92882
P.O. No.: 6162-060414-01

Manufacturer:
Model Number:
Description:
Asset Number:
Serial Number:

Geometrics
STRATAVIEW
Siesmograph,

75299
75299

Calibration Date:
Calibration Due Date:
Calibration Interval:

Condition As Found:
Condition As Left:

04/21/2006
04/21/2007
12 Months
In Tolerance
In Tolerance

Remarks:
The UUT (unit under test) was calibrated using the customer's procedure. The UUT was operated by the customer's personnel and data
collection was observed by SCE personnel. The UUT was found to be in tolerance to customer supplied specifications. The reference
standards used are in compliance with ISO/IEC 17025:1999 and laboratory accreditation criteria established by NIST/NVLAP under the specific
scope of accreditation for lab code 105014-0. Frequency is accredited.
Please see attached data.

Standards Utilized
. .. .. . J I.

LD.1o. ti
S1-0 -12 52
SI-03355O 068

:!:)i:;?!
Hewlett Packard
Hewlett Packard
Fluke

i
5335A OPT 010,203040 :Counter. Universal
33255 OPT 001, 002 Generator. Function, Synthesizer
910 Standard, Frequency. Controlled. GDS

12/09o2005 06/09/20o6
11/03V2005 11/03/2006
01/16/2006 01/16/2007

Procedure:
Temperature:
Humidity:

0 ;tNo.:

Customer
230 C
40% RH
501205 Branson. Craig A Nletrologist 714-895-0714

NAW Iri.l. .- o.e

This report may not be reproduced, except in full, without written permission of this laboratory. This rep rt may not be used to claim
product endorsement by NVLAP or any agency of the US Government. The results stated in this report relate only to the items
tested or calibrated. Measurements reported herein are traceable to SI units via national standards maintained by NIST and were
performed in compliance with MIL-STD-45662A. ANSI/NCSL Z540-1-1994, 10CFR50, Appendix B, and ISO 9002-94.
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geophy smi Services

SEISMOGRAPH CALIBRATION DATA SHEET REV 416/06

INSTRUMENT DATA
SYSTEM MFR: GEOMETRICS

SERIAL NO.: 75299
BY: ROBERT STELLER

MODEL NO-:
CALIBRATION DATE:
DUE DATE:

MODEL NO.:
CALIBRATION DATE:
DUE DATE:

4/21/2007

ST RATAVI EW
41'2112006

COUNTER MFR: HEWLETT PACKARD
SERIAL NO.: 2626A09881
BY: SCE #S1-01252

5335A
12/9/2005
6/9/2006

FCTN GEN MFR: HEWLETT PACKARD
SERIAL NO.: 2847A14447
BY: SCE #S1-03355

MODEL NO.: 3325B
CALIBRATION DATE: 11/3/2005
DUE DATE: 11/3/2006

SYSTEM SETTINGS:
GAIN:
FILTER:
RANGE:
DELAY:
STACK: 1 (STD)
PULSE:
DISPLAY:
SYSTEM: DATE = CORRECT DATE & TIME

PROCEDURE:

15 DB
NONE
256 MILLISEC, 31 MICROSECOND SAMPLE RATE
0
1
NA
NA
4/21/2006, 12:09PM

SET FREQUENCY TO 100.0HZ SQUAREWAVE WITH AMPLITUDE APPROXIMATELY
0.25 VOLT PEAK. RECORD BOTH ON DISK AND PAPER TAPE, IF AVAILABLE. ANALYZE
AND PRINT WAVEFORMS FROM ANALYSIS UTILITY. ATTACH PAPER COPIES OF PRINTOUT
AND PAPER TAPES, IF AVAILABLE, TO THIS FORM. AVERAGE FREQUENCY MUST BE
BETWEEN 99.0 AND 101.0 HZ.

AS FOUND 100.0 AS LEFT 100.0

WAVEFORM FILE NO FREQUENCY TIME FOR TIME FOR TIME FOR 9 AVERAGE

9 CYCLES 9 CYCLES CYCLES FREQ.

SQUARE 501 100.0 90.0 90.0 90.0 100.0
SQUARE 502 100.0 90.0 90.0 90.0 100.0
SQNE 503 100.0 90.0 90.0 90.0 100.0
SINE 504 100.0 90.0 90.0 90.0 100.0

CALIBRATED BY: ROBERT STELLER 4/21/2006 • ' "

NAME DATE SIGNATURE

Seismic recorder/Logger Calibration Data Sheet Rev 1.30 4-6-06
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FROM 501-DAT 15:14W~ Z1'APR/2006
HUMBER 80-00 GROUP INTERVAL 322U
LOC 1876,7h PHONE I LOC 108-088 PHONE 'o LDC 1816.48
,E INTERIJAL 811 uS RECORD LEN 256 MS DELAY $3 HS
:ILI LO CUT 9HZ NOTCH 0HZ STAICKS I
FILT Hi CUT Z59HZ OUT MIED GAIN

1 3

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

SAMtPLINC 0.03ý ms' LENIGTH 256 m
- --- ----- 1f CUT FMI2 hULTCH OHZ

2 2
DISP FlLr

4

REFAD FIIIJJI 5i31.Djfl

6

Cha

- - - - -- -- -

Geopliysics rev A 11114/2006
Page 169 of 366



OMETR ICS

AD FROM 582.DAT
NE N
LOT LMPLE

SF!
ISP F

UMBER 88-88 GROUP INTERVAL 3.28
OC 1676.72 PHONE I LOC 1688,88

INTERVAL 831 uS RECORD LEN 256 MS
Ll LO CUT 8HZ NOTCH 8HZ
ILT HI CUT 258HZ OUT

S. t1 r-'•tV+_.'v i a w

15:15:49 21/APR/2886

PHONE 6 LOC 1816.48
DELAY 8 NS

STACKS 1
FIXED CAIN

C,

ýa ý e-, 14 s P (.

-. -- - -

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

MAMPLING 0.031

LO CUT 0H2
I

MS LEKi(TIJ M6f ms
riOTCH 0112

2 3

DE~LAY a MS

DISP F1'rL
i

READ FROit 50.DAT
FREUIELJ STARCI I

-- owl

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

CC

F 6 3 3 3 3

7. ?.5?

_27 25P (P

47.25)

Shot o-ti 86Z
Channel I Phone location 1801.8A, Arrival time 6,4 a sec
Channel 2 Phone location 1883,28 Arrival timte 6.4 asec
hannel 3 Phone location 108K.56 Arrival time 6,4 usec
hannel- -4--- Phonew-location4889, 84 -4rr•ivalJ.time__._,_4._msec -----..
hannel 5 Phone location 1813,12 Arrival time 96,4 msce
hannel 6 Phone location 1816.48 Arrival time 96 4 s.

-.. .-- - - - - .

.. . -.. . . _x . . . . . . . . . . . . • . . . . . . ., . . . . . C

-- :"" • :_-• -~~~~~~~~~ ~~~~ ~~~- -- -> --•- ---- -': _ -. . -- •. .. .:• -__ . .."" :- . . . . . . . .

"GIEOVisiocn Report 61\65-01 Vol \1 of 2 CCNPP COLA Boring Geophysics rev A

I

11/1 4/2006 Page 170 of 366



ICS 7hi~ -N Sfr-0~ e

ID ,.uw 583,DAT 15:17:14 21/APR/2006
4E NUMBER 824-8 CROUP INTERVAL 3.28
IT LOC 1076.72 PHONE I LaC 1808e.8 PHONE 6 LOC 1816.48
,PLE IKTER"L 031 uS RECORD LEN Z56 M.S DELAY 8 MS
I FILT tO CUT 8.Z NOTCH 8HZ STACKS I
SP FILI HI CUT 258H OUT FIXED GAIN

;2 1 41 6 F

--•i--- •- • ... A l....p. -..... _ .-.... . .... . ..

LO CUT OH?

...... • • ./2 • ----------.. ..

; ..... -----

24 .75

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

"" .>""" Channel I
-- - ------ ---- - - - C-nnel 2

Channel 5

Channel 6

.... .......

-----.. -• •• ..... -- -------------

031. n) LF.JGTH Z56 ~ DELAY D S

tIOTO; W-1 01SF FILT
2 3 4

3 .3 3

R~EAD FROM? 903.DAT

PIREU1EW STACK 1

3 3

111/I 4/2006 Page 171 of 366



4:

D M ETRJ CSS -Er-c:) ± '-

il) FROM 584,DAI 51:3 A
IE NUMBER 98-99 MRUP INTERVAL 32
)? LOC 1876.72 PHONE I LOC 10888.90 PHON4E 6 LOC 101
KPE INTERVAL @3J uS RECORD LEN 256 MSDEA
I FILl LO CUT 9HZ NOTCH 082 STAC
"r' FILT Hf CUTI 259HZ OUT IE

is is ..

--- --- --

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

--e --- ----------- .......n

~;

"AMPi I)MG 0.031 as LXMG IH Z56 D 0IgLAY 0 nu
OUT OUT DIsP rILT PREVIEW Strck S

1 2 3 4 5 6
6 6 3 (/3 3

/ (

16.00 I\ *
Shot poiti 86.2V

Channel I Phone location 18@90,80 Arrival time 6,9 p~sec
Channel 2 Phone location 1883,28 Arrival time 6,8 msecChannel 3 Phone location 1906,58 Arrival time 6,9 msec

Channel 4 Phone location 188.984 Arrival time 56,8 msec
Channel 5 Phone location 1813.12 Arri val time 96,8 msee
Channel 6 Phone location 1016,40 Arrival time 96.8 rsec

eophyslcs revA 11/14/2006 Page 172 of 366



4SA
w'

United States Department of Commerce
National. Institute of Standards and TechnologyG)

0
0

0>
0)

0
C)

z

-0

0

(0

51

Certificate of Accreditation to ISOIlEC 17025:1999

NVLAP LAB CODE: 105014-0

Southern California Edison Company-
Westminster, CA

is recognized by the National Voluntary Laboratory Accreditation Program for conformance with criteria set forth in
NIST Handbook 150:2001 and all. requirements of ISOIEC 17025:1999.

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

CALIBRATION LABORATORIES
t

CO

0.>
0

For the .National Lsttiute of Standards and Technology

2006-04-01 through 2007-03-31

Effective dates

NVL'U-'-U1~ 1r~rv. £UV0~J~E~)
NVLAP•-0I1C ( {K=V..'- ,u'-----)



National Voluntary
______ _. ,Laboratory Accreditation Program zo

SCOPE OF ACCREDITATION TO ISO/LEC 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: http://www.edisonmetrology.com

CALIBRATION LABORATORIES NVLAP LAB CODE 105014-0

NVLAP Code: 20/AO1 ANSJ/NCSL Z540-1-1994; Part I Compliant

DIMENSIONAL

NVLAP Code: 20/D103
Gage Blocks

Nominal Length in in Best Uncertainty (4) in in not I

0.01 to < 0,05 1.9
0.05 to < 0.1 1.7

* 0.1 to< 1.0 1.2
1.0 1.4
2.0 1.8
3.0 2.2
4.0 2.9
5.0 5.4

7.0 5.8
8.0 6.0

10.0 6.8
12.0 7.2
16.0 8.1
20.0 9.4

2006-04-01 through 2007-03-31

EffectIve dates For the National Institute of Standards and Technology
GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geophysics rev A 11114/2006 Page 174 of 366
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OWWt

National Voluntary
Laboratory Accreditation Program

OF:o

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 Uncertainty (d) in nmn ]

52
44
39
44
47
60
80

NVLAP Code: 20/D 1I
Spherical Diameter; Ring Gages

Range In Inches

0.040 to 0.825
> 0,825 to 1.510
>1,510 to 2,510
> 2,510 to 4.510
> 4.510 to 6.510
> 6"510 to 9.0.10
> 9.010 to 12.010

> 12.010 to 13.25

Best Uncertainty (1) In pin ,wJ

6
7
8
12
14
16
19
31

Remarks

Comparison 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
Comparison to gage blocks

ELECTROMAGNETICS - DC/LOW FREQUENCY

NYLAP Code: 20/E02
AC Current

Best Uncertainty (4) In ppm"°'oS
Range Frequency in Hz

10

10 mA
20 mA
30 mA

50 mA
100 mA

270
270
270
286
270

20

199
199
199
208
199

40 400 to 10 k

127
127
127
141
127

11.6
116
116
130
116.

2006-04-01 through 2007-03-31

Effective dates For the N1t6on I Institute of Standards and Teohnoiogy
GEOVision Report 6165-01 Vol I of 2 CCNPP COLA Boring Geophysics rev A 11/14/2006 Page 175 of 366
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National Voluntary
_________ Laboratory Accreditation Program

CALIBRATION LABORATORIES NVLAP LAB CODE 105014-0

200 mA
300 mA
500 mA

270
270
270

1A

2A
3A

SA

10A

10
270

10
271
271

10

286

10

273

20
199

20
200
200

20

209

20

233

40
127

40

129
129

40

142

40
132

199
199
208

400 to 5 k
116

400 tO 10 k
118
118

400 to S k
132

400

121

127
127
141

10k

130

116
116
130

10k
148-

lk
121

5k
143

10k
143

400 to 10 k
14420A

NVLAP Code: 20/E05
DC Current

Range

10 nA
100 nA
1I A
10 RA

I mA
10 mA
100mA
IA
10A
30A

Best Uncertainty (I) inppm"o'

2.9
2.3
2.0
2.0
2.0

1.9
1.9

10.4
10.4
20.6

2006-04-01 through 2007-03-31

Effective dates For the National Institute of Standards and Technology
GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geophysics rev A 11/14/2006 Page 176 of 366
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National Voluntary* , Laboratory Accreditation Program
*

CALIBRATION LABORATORIES NVLAP LAB CODE 105014-0

DC Resistance

Nominal Value In 0 Best Uncertainty (1) in ppm "lfe1 Remarks

lom

Im100 m

10
25
100
lk
10k
100 k

I0 M
10M

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

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

NVLAP Code: 20/E06
DC Voltage

Range.

1.018 V
10.00 V
1.000 V
I mV to 100 mV

100 mV

1.0 V

Best Uncertainty () In ppms l''

0.80
0.20
0.80
1.3 note 6

037

0.3

Remarks

Automated DC Calibration System
Automated DC Calibration System
Automated DC Calibration System
Ratiometric 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

2006-04-01 through 2007-03-31

Effecdive dates For the Nat/onal Institute of Standards and Technology
GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring GeophysiCs rev A 11/14/2006. Page 177of 366
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NationalVo0luntary
• . Laboratory Accreditation Program

CALIBRATION LABORATORIES

10.0 V

20.0 V

100.0 V

1000.0 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
Ratiometric 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

NVLAP Code: 20/E09
LF AC Voltage

Best Uncertainty (:k) In ppm
Frequency In Hz

100 1ik 10k 20kRange 10 20 40

2mV 448 912 889

10mV 119 230 102

20 mV 83 70 67

30mV 134 111 80

100mV 36 72 23

190 mV 36 31 22

300mV 46 61 30

1V 120 36 18

1.9 V 36 22' 22

3V 26 34 25

1oV 20 42 19

19 V 26 23 20

30V 30 37 26

1ooV 140 46 20

190V 47 27 20

300V 37

SooV 33

969 379 865

177. 245 169

67 66 76

78 62 63

42 34 35

20 21 26

32 34 19

10 13 12

9 9 9

17 -14 14

to 10 9

11 9. 9

19 15 16.

16 15 19

20 13 13

1073

180

76

71
34

21

28
11

8

13
10

10

19
11

aotu 1,,4.

50k 100k 300k 500k 800k IM

405 1131 1265 2116 2595 2938

220 343 243 676 425 488

165 261 361 521 372 442

133 219 345 535 688 791

43 77 169 220 287 225

42 80 136 124 264 215

36 59 116 143 189 205

25 14 87 102 104 98

18 11 94 101 85 89

27 14 10 10 95 7
11 16 80 100 111 100

If 16 98 109 82 82

37

40

44 118

22

13 41 .26

29

25

18 27 22

17 20 19

29
38

46

52

2006-04-0 1 through 2007-03-31

Effective dates For the National Institute of Standards and Technology
GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geophysics rev A 11/14/2006 Page 178 of 366
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*AWýk
National Voluntary
Laboratory Accreditation Program

Iý1OPCol

0Q 4pko

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/FOI
Frequency Dissemination

Range

10 MHz

Best Uncertainty (*) not I

1,2 x 102

Remarks

GPS Receiver

MECHANICAL

NVLAP Code: 20/MO5
Flow Rate.

Nominal Flow Rate

(0.8 to 30) L/s
(0.1 to 800) mL/s
(0.006 to 0.1) mL/s

NVLAP Code: 20/M06
Force

Nominal Force in-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
> 20 000 to 35 000
> 35 000 to 50 000

Best Uncertainty (1) In percent "

0.3
0.4
0.7

Best Uncertainty (1) ?20 I

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

2006-04-01 through 2007-03-31

Effective dates For the National tn'sttute of Standarda and Technology
GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geophysics rev A 11/14/2006 Page 179 of 366

NVLAP-01 S (REV. 2004-10-31)



Olt0OF

National 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/M08
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
50 g.
30 g
20 g
log
5g

3g
2g
1g
500 mg
300rmg
200 mg
100 mg
50 mg
30 mg
20 mg
10 mg
5 mg
3 mg

Best Uncertaintly (1) in mng ,• 1,2

2.3
0.93
0.65
0.43.
0.052
0.043
0,041
0.034
0,020
0.013
0.013
0.0095
0.0073
0,0048
0,0038
0.0029
0.0030
0,0017

........ ......... -0 .0 0 1 3... ... .... ......

0.0010
0.0009
0.0007
0.0007
0.0005
0.0005
0*0006
0.0006

Remarks

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 I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I

2006-04-01 through 2007-03-31

Effective dates For the National Institute of Standards and Technology
GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geophysics rev A 11/14/2006 Page 180 of 366

- _ -4 0 N"AP-018 (REV. 2004-10.31)



National Voluntary_ _ _Laboratory Accreditation Program g

CALIBRATION LABORATORIES NVLAP LAB CODE 105014-0

2 mg 0.0005 Echelon I
I mg 0.0005 Echelon I

30 kg 56 Echelon 11
20 kg 22 Echelon 11

THERMODYNAMIC

NVLAP Code: 20/T05
Pressure

Range Best Uncertainty (J:) in ppmI°tel Remarks

> 1.5 to 50 20. Gas
> 50to 1450 45 Gas
> 1450 to 16 000 90 Gas

> I000 to 10 000 60 Oil
> 10 000 to 30 000 110 Oil
> 30000 to 50 000 210 Oil

1. Represents an expanded uncertainty using a coverage factor, k = 2, at an approximate level of counfidence
of 95 /.

2. Approximate value. Actual value determined by the test statistics.
3. All ACV measurements performed via AC/DC transfer system.
4. Uncertainties listed are representative of the laboratory's accredited capabilities within the stated ranges.

Accreditation 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 test.
6. The equation: uncert. (A + B/mVDC2 )°.s (where A = 0.16 and B = 0.013333) is provided in order for

potential customers to calculate approximate uncertainties for values down to I mV. Example:
uncertainty at I mVDC would calculate to approximately +115.47 ppm.

7. The laboratory maintains Echelon II 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'
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0PRECISION

I26~o i~B RA"ON INC.

121*Hoiwr !$irev I.((i filen G,'wv. C-A 97M'41
pt7Ih '71)I90-i5hM Fax 17 1-4 901--N'49

Calibration Report

Customer: GEOVISION
Corona CA 92882

Account4: 15214
Cust P04:
Page 1 of 2

MPC Ctrl#:
Report#:
Print Date:
MPC Job#:

AM6766
1ý9974
041006
L25384

Instrument: Caliper Calibration Plate

Mfg: Robertson Geo Logging
Model: N/A
Size:

Serial#:
Oust Ctrlf:
Location:
Department:

201

Work Performed: Inspected, cleaned, and calibrated.
Parts Replaced: None

Calibration Condition as Received: In tolerance
Calibration Condition as Returned: In tolerance

Functions/Parameters Tested

Actual Values (inch)
1.969
3.937
8.000
12.00

As Measured
1.965
3.939
7. 995
11.9965

Unless noted otherwise, Pass/Fail criteria is based on published
manufacturer specifications and, unless noted otherwise, this
instrument meets these specifications.
Seritices-prov1ded-o mply ,with ISO 17025:1999, ISO.50 1:20O0O' 0 QM rev.3,

MOC CSD rev.2 and customer purchase order requirement s- s......... -- -.

Calibration standards used for perfor-mance tets~inq:
14P C- TnistrUlMent
K-3263 Pratt & Whitney C Super Micrometer
12111 Mitutoyo 516-126 Gage Slock Set

Dye Date

082406

T-raceabi lity
192068
397060

NQC
Environmental: 69 Deg / 40% Rh
Accuracy Ratio: 4:1
cal Procedure: 33K6-4-552-l
Technician: CHRTS SPANGLER

Form Cert 04-25-05

Cal Tnt. : 12
Cal Date: 040606
Due Date: 040607
Quality Approval, I

.Al stindart- use($ ace either traceabe to the Netioriot IlmiM . oi Standards and~ 1chrbaogy or have Intrw*s aor-uracy. All sry*ý,es patformad have
I J E-se'haRq (30) rtmyiot be irapmduomd in part

wit~yr.,iie Page 182 of 366



GEOVision Borehole Geophysics depth wheel verification

Performed by Robert Steller on September 23, 2006

Depth reading in #1 Depth reading out Depth reading in #2
Depth wheel 100.1 feet 99.95 feet 100.05 feet
S/N 101 (30.51 m) (30.46 m) (30.50 m)
500 pulse/revolution
Circumference = 983mm
(3225.07 millifeet)

Depth wheel 100.00 feet 100.05 feet 100.00 feet
S/N 102 (30.48) in (30.50 m) (30.48) in
500 pulse/revolution
Circumference = 994mm
(3261.15 millifeet)

Aries winch 100.05 feet 100.05 feet 100.00 feet
200 pulse/revolution (30.50) in (30.50 in) (30.48) in
Circumference = 305.9mm
(1003.51 millifeet)

Depth wheel
S/N 103
500 pulse/revolution
Circumference = 1000mm
(3.281 feet)

Comprobe winch
500 pulse/revolution
Circumference = 1000mm
(3.281 feet)

All measurements taken with a Stanley 100ft flexible stainless steel tape model number 34-130, and a
Keeson 300 foot fiberglass tape, both marked in feet, inches and I/Sths 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 permanent 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 of the measuring wheel, a matching permanent mark was placed, and the recording
system (Robertson Micrologger) was set to 0.0 feet depth. The cable was spooled in to the second mark,
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 winch, and the distance was recorded.

Estimated accuracy is of these measurements is +/- 0.1 foot or +/- 0.03m.
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GEOVision Suspension PS probe Receiver 1-Receiver 2 (R1-R2)
spacing verification

Performed by Robert Steller on September 23, 2006

R2 center to RI R2 center to RI RI bottom to source center hanging
center hanging center hanging submerged with Im isolation tube
dry submerged S/N 280068

Receiver S/N 40,2in 40,Oin 76.Oin
30086 1.02m 1.02m 1.93m

Receiver S/N 39.8in 39.6in 75.7in
20042 1.01m 1.01m 1.92m

Receiver S/N 40.2in 40.Oin 76.Om
12008 1.02m 1.02m 1.93m

All measurements taken with a Lufkin 3.7m flexible steel tape model number HVI 034DM, marked in mm
and 100l' of feet. Probe suspended in 3-inch diameter clear PVC pipe, using chain clamp placed between
bottom and center of Receiver 2 hard section (See Figure). Probe "bounced" to establish unrestricted
hanging length before measurement. 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 +/- 0.01' or +/- 0.003m.
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APPENDIX D

BORING GEOPHYSICAL LOGGING

FIELD DATA LOGS

GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geophysics rev A 11/14/2006 Page 185 of 366



G E Rzz
geophysical services

S-o BORING GEOPHYSICS FIELD LOG SUMMARY

SITE;_CCNPP COLA_
CLIENiT: SCH-NABEL_
AUTHOR:_R. STELLER.

DATE: d! 5 /2006
JOB:_6165
PAGE 1 OF 2

PHONE:_703-906-1797_CONTACT:_RUBEN TARUS~LLI___________

BOREHOLE CONSTRUCTION: CASED UNCASED /
DIAMETERS AND DEPTH RANGES: OTO ?Z.o t¼, ?o' TO43_
BOREHOLE TOTAL DEPTH AS DRILLED:- ". 3
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING ; NO V
DEPTH TO BEDROCK: Nh
BOREHOLE FLUID: WATER ; FRESH WATER MUD •...- SALT WATER MUD

LOGGING CREW:_R. STELLER

LOG TYPE FILE NAME DEPTH RANGE DATE TIMES

914m i•o..•o. t>- 0.&0 0&--/ 93-9 --0ýý7D n ttt, 12: 'on

___.I"_'_ &5& "t, A -"P i(6a N.C(N

O.."4 .L 1 C& 1 t4 .. I tel !A./s 1" .:.z. - 1( to?
C~o,144 Mjb1 aLýLPOI (!! (sk0Vo

19- , w/5 /7

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

G R( f6~ry16 1 of 2 CCCWIi• *R#i tA C92M1 1, 4•hcl/1 ) 549-I23,,ahi f2•.OMf236



P-S SUSPENSION VELOCITY FIELD LOG

SITE: CALVERT CLIFFS COLU
CLIENT:__SCHNABEL
AUTHOR:_R. STELLER

DATE:.~~ f
JOB:_6165
PAGE 1 OF

CONTACT:

CONTACT:

CONTACT:

OFFICE PHONE:

CELL,__ PHONE:
OFFICE PHONE:

PHONE:
PHONE:

PHONE:
PHONE:
PHONE:

PHONE:
PHONE:

CONTACT:

DRILLER:
COMPANY:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONSILOCATION:__________________

EA*
BOREHOLE DESIGNATION. t rO LOCATION.-

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED ,/V

DIAMETERS AND DEPTH RANGES: . 0TO .2. .: A,-0 T0A ,3'

BOREHOLE TOTAL DEPTH AS DRILLED: :± !!±l '
CONDUCTOR CASING?: YES_ DEPTH TO BOTTOM OF CASING ; NO/

DEPTH TO BEDROCK: I1t± DEPTH TO WATER TABLE: %Of

BOREHOLE FLUID: WATER_--_; FRESH WATER MUD ( ; SALT WATER MUD

OTHER:

DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION:

G epbe~m/~eaf2 CccW0-,M1R lo~p*.*~ra~Ofl CA 92801ftdffl) 549-124Wj@N~jWI235



(o p . 0G E 'via 1;911
geovh"klal wrvic"

SITE:_CALVERT CLIFFS COLA
CLIENT:__SCHNABEL
AUTHOR:_R. STELLER

DATE: (2t Io
JOB:_6165_ _ _ _
PAGE 2 OF

LOGGING CREW: ,- -f•fE"A
VEHICLE(S) USED AND MILEAGE:
MOBILIZED FROM: .f--
ARRIVED ON SITE:_ t3o* .
STANDBY TIME:
LOGGING STARTED: 10',10
STANDBY TIME:
LOGGING STARTED:
DEMOBILIZED TO:
ADDITIONAL DEMOB TIME:

DEPARTURE TIME: "7,o

CAUSE:

LOGGING COMPLETED: I__
CAUSE:

LOGGING COMPLETED:__
ARRIVAL TIME:
REASON:

BATTERIES CHANGED BEFORE LOGGING: YESL-____ NO--; STORED WITH NEW
WINCH COMPROBE L GREY• OYO [] RG[I] OTHF[-
INSTRUMENT OYO 12004E] 15014[t 19029.. RG 160023[1r 160024 II
RECEIVER SIN 12008[] 20042L2 26066L. 11001 [] 23053 ["

MAINTENANCE PERFORMED ON SITE:_ _ _ _ _ _ _ _

EQUIPMENT PROBLEMS OR F,-L0RES:

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS:

GE[l CCy; e2 2 t• rfoibl~l- , CA 92W121iRIj(1) 549-l24g6E)A %f )d9-1236



GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE: CALVERT CLIFFS COLA -. 1 DATE: j/ 5
. NT _SCHNABEL JOB:_6165

HOR: R. STELLER PAGE -J -OF

DEPTH DEPTH iU-N-FLTERED FILTERED COMMENTS I
METERS,,FEET IFILE NO. IFILE NO. CASING, WATER, ROCK, ETC

0.5 1.64 (
1.0 3.28
1.5 4.92 1
2.0 6.56
2 .5 8 .2 0 - ... ... . .. .
3.0 9.84 4,
3.5 11.48 .
4.0 13.12 • . . .. . ... . . .
4.5 14.76 .
5.0 16.40 (8
5.5 18.04 t¶ . ...... ... .... .. .
6.0 19.69 0-
6.5 21,33 13 ........ .... ..
7.0 22.97 t1 -.. .......... . ...
7.5 24.61 . .
8.0 26.25 I .
8.5 27.89
9.0 29.53 (.' .. .... . ..
9.5 31-17 . ,_ _ __.... . ..

10.0 32.81 :Zb ... ..... .. . . ....
10.5 34.45 2,A
11,0 36.09 1z.________
11.5 37.73 .
12.0 39.37 4
12.5 41.01 TX ... ... ... .....
13.0 42.65 Z .. . . .. ...__....

13.5 44.29 _ . ._ __... . . .. . ...
14.0 45.93 _.

14 .5 4 7 .5 7 ___ ... .. ....... .... .. . .... . ...... ... .
15.0 49.21 __0

15 .5 5 0 .8 5 35 . ... ..... ... . .. . . .. ... . ... .... .. . ..
16.0 52 .49 7 _______.... . . . . . ...... . .. . . . _ .....

16.5 54.13 1$________
17.0 55,77 4 ..
17.5 57,41 ' __. . ... ....._____

18.0 59.08 L .. .. . ..... . . .. .
18.5 60.70 __-___7_

19.o
I •n

62.34

63.98
65.62

20 , , I _ _ _ _

_________________________________ I
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_CALVERT CLIFFS COLA 4-" DATE: S0 ...
CLIENT:__SCHNABEL JOB:.6165 -
AUTHOR:_R. STELLER PAGE A OF

MTDEPTH' HUNFILTERED IFILTERED . COMMENTSEFEET FILE NO. F ILE NO. I CASING, WATER, ROCK, ETC

20.5 67.26 s...
21.0 68.90 2?
21.5 70.54 ,
22.0 72.18 44.. .. .............

22.5 73.82 ..

23.0 75.46
23.5 77.10 4 7 ....... ... . . ..
24.0 78.74
24.5 80.38 _._ __...... ......... . .....
25.0 82.02 60_
2 5 .5 8 3 .6 6 -'6 . ... . ........ ..... ....... . .... ..
26.0 85.30 51, ,__,_......
26.5 86.94 ! _ _ __........... .. .... .. _ _

27.0 88.58 5:4 - ... . . ... ..... ........ ... ... . .. .
27.5 90.22 S ..... _._,....... .
28.0 91.86 1 -__
28.5 93.50 '_ _ _, _ _,

29.0 95.14 _ _....... .....
29.5 96.78 _.
30.0 98.43 /a* . ...........
30.5 100.07 

_ _

31.0 101.71 .02_ _ __..

31.5 103.35 6 S_.... .. .. .... . . ....

32.0 104.99 64.
32.5 106.63 ,
33.0 108.27 .
33.5 - 1 09.91 -....... , ......
34.0 111.55 .
34.5 113.19
35.0 114.83 7 o ..... .....
35.5 116.47 "1 __... ... . . ... _---

3 6 .0 1 1 8 .1 1 .. _ _ _ __...... .... .. .......... . _

36.5 119.75 '. ..
37.0 121.39 - 4 __-_.. .... ... ..
3 7 .5 12 3 .0 3 " S . .... ... .. . ...._ _

3 8 .0 12 4 .6 7 ,"7_ _... .. ..... ....... . .. .. . ... ...

38.5 126.31 -7? ._,_,_.. ....
39.0 127.95 -m._ __ ___.. .. . .........

3 9 .5 1 2 9 .5 9 "_ _ _ _ . .. .. .. . . . .. , .... ... ..... ..
40.0 13123 _ _ _
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GEOVISION SUSPENSION
,SITE:CALVERT CLIFFS COLA _ , , O

'ENT.__SCHNABEL

* fHOR: R. STELLER

LOGGING FIELD NOTES
-DATE:__ _ _!r____

JOB:_6185
PAGE OF

DEPTH DEPTH [UN- TERDFILTERED CMET
METERS IFEET FILE NO. IFILE NO . ICASING, WATER, ROCK, ETC

40.5 132.87 9N .. .............. _ _ _

41.0 134.51
41.5 136.15 g• .. . .. . . . ............. .. _ -
42.0 137.80 R4- _
42.5 139.44 5._-_..... ....... .... .
43.0 14 1.08 13 . . ... ........... ... . . . . .. _ _
43.5 142.72 P I.
44.0 144.36 3 .. .. ..... . .
44.5 146.00 __ _ __ _....... . .. .
45.0 147.64 .4 A_ _.... ....... ... . ... . ... ....
45.5 149.28 .... _._

46.0 150,92 q'z ..... . ...
46 5 152.56 93 _____......_... ...... .__
47.0 154.20 94 .............. . ._,_...... .

S48.0 157.48 1&
48.5 159.12 O'r ,,,_., ._.. ..
49.0 160.76 ' .
49.5 162.40 .
50.0 164.04 lob
50.5 165.688
51.0 167.32 th . . . .... .. . . .. . . . .

51.5 168.96 1' _,_,

52.0 170.60 104-
52.5 172.24 I0/'
53.0 173.88 _____....... .....
53.5 175.52 1 b"1)
54.0 177.17 gUb __ _. ... . . .
54.5 178.81 1 ...
55.0 180.45 .I.
55.5 182.09 lit
56.0 183.73 ,_.
56.5 185.37 u
57.0 187.01 J .. -. -. ... ... ... .... - ..57.5 1 88.65 6 .. ..........

L 58.0
58.5
59.0

190.29
191.93
193.57
195.21
196.85

117
a ---

_______ I

I ____________ I __________________________
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE: CALVERT CLIFFS COLA 21-0t sC)I DATE: -o (0GLIENT:__SCHNABEL JOB: 6165
AUTHOR:_R. STELLER PAGE .OF i OF

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

60.5 198.49 1,1 ... . .. _.......
61.0 200.13 _ z-2.. 

_____
61.5 201.77 ,Z _ _ _ _ __......
62.0 203.41 -Z4 _ _ _ _ _ _ _ _ _ ..
62.5 205.05 1 Z-7",_
83.0 206.69 1t2(a
63.5 208.33 17.._
64.0 209.97 I" .
64.5 211.61 • ..
65.0 213.25 i'50 ... ......_._.

65.5 214.90 t 3,1.... ..
66.0 216.54 (3•-.
66.5 218.18 15, .
67.0 219.82 ____... ..... .. . . _ _...... ....
67.5 221.48 !!
68.0 223.10 1(b

-68.5 224-74 1.
69.0 226.38 OP i
69.5 228.02 '3.
70.0 229.66 . 0...
70.5 231.30 14- t
71.0 232.94 1 4- [

01

71 5 2?34 58
71 23458L ' .

72.0 236.22 J 4.
72.5 237.86 J.
73.0 239.50 1
73.-5-- -241-.14 iL4-- ~ ~ ~
74.0 242.78
74.5 24.42 .
75.0 246.08 i1"-
75.5 247.70 i5)
76.0 249.34 IS-2.
76.5 250.98 _ ___-_ .. .....2.-

77.0 252.62 ,I4- _ _ _

77.5 254.27 I TS5".
78.0 255.91 ___________________

78.5 257.65 I"1_________
79.0 259.A9 I"_ _

79.5 260.83 t
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GEOVISI(
S1TE:SALVERT CLIFFS COLA
0lI ENT: _SCHNABEL. -'HOR:_R. STELLER

SUSPENSION
G-A*r- 0 1

GING FIELD NOTES
DATE: (0 &,.
JOB:.6165
PAGE - OF R

DEPTH DEPTH UNFILTERED FILTERED . COMMENTS
METERSIFEET FILE NO. FILE NO. ICASING. WATER, ROCK, ETC

80.5 264.11
81,0 265.75 • i.
81.5 267.39 [tog
82.0 269.03 I4,•
82.5 270.67 _ -jj t_..... ...83.0 272.31 ____...... ..
83.5 273.95 (dl_ 

_ _
84.0 275.59 168 "
84.5 277.23 16_9
85.0 278.87 1 _ ) h
85.5 280.51 r-7 ... .. . ... . ... .
86.0 282.15 r7! .
86.5 283.79 1-7
87.0 285.43 17 __

87.5 287.07 _ _ _ _ __ , _....... .
88.0 288.71 M72
88.5 290.35 -177
89.0 291.99 1.7 b. - -, . . ... .. .. . .
89.5 293.64 _ _,_

90.0 295.28 l o. ______ _'..

90.5 298.92 .[at... ... .....
91.0 298.66 j,._
91.5 300.20 18. .. .. . . . .... .. ..9 2 .0 3 0 1 .8 4 , ... .. ... . . ..

92.5 303.48 l _ __..... ... .. ..
93 .0 30 5 .12 _ _ __.. . ... .. .. ....... . .
93.5 306.76 .
94.0 308.40 IN&
94.5 310.04 .- ,t.......... ..o_ _ . . .. .... __ _
95.0 311.68 #ad_ _ _...... .. . .
95.5 313.32 61| ........ . . .... ...
9 6 -0 3 1 4 .9 6 L__ _._.. ...... ......... .
96,5 316.60 _ _ _. ...... . .....
9 7 .0 3 1 8 .2 4 _ _ _ __... .. . . .. ..
97.5 319.88 j f..........
98.0 321.52 " _ __. . ... .
98.5 323.16 ._.... . . ._.. ...
99.0 324.80 FJ1I 99.0 326.44

q1Jq AR
I ___________

I ~ II
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:.CALVERT CLIFFS COLA . -4e* 3'i DATE:_ _ _ _ _ _ _ _ _
CLIENT: _SCHNABEL JOB:.1 6516
AUTHOR:_R. STELLER PAGE EOF.

IDEPTH DEPTH .. UNFILTERED FILTERED .COMMENTS
METERS IFEET (FILE NO. FILE NO. JCASING, WATER, ROCK, ETC .

100.5 329.72 , __. .. .._. ... . .. . .
101.0 331.36 £ ,.
101,5 333.01 .o ... ..
102.0 334.65 .O4 . ... __....

102.5 336.29 .oq . ....... . .... ...
103.0 337.93 "tow
103.5 339.57 SZon
104.0 341.21 $_
104.5 342.85 taq
105.0 344.49 %,to
105.5 346.13 'Zt%_
106.0 347.77 ," _L..... ........

106.5 349.41 Zt..
107.0 351.05 _
107.5 352.69 I..-

108.0 354.33 ...
108.5 355.97 .t." ,-
109.0 357.61 ,1 -t. . . ...... .. . . .. _.....

109.5 359.25 'h q .... _ __......._ ... .
110.0 360.89 'V,,. ......._--

1 1 0 .5 3 8 2 .5 3 1Z.,t .. .... ..... - 1
111.0 364.17 , ....
111.5 365.81 %*-"j .. _._.........

112.0 367.45
4.12- 0

112.5 369.09 ,2-;-"
113.0 370.73 S,,-c.
-113.5--372.38- ----.t--, ---- --
114.0 374.02 7Z2A6
114.5 375.68 e .,
115.0 377.30 o .....
115.5 378.94
116-0 380.58 Z-5?. __
116.5 382.22
117.0 383.86
117.5 385.50
118.0 387.14 •1)(0
118.5 388.78 n,?_ _ .
119.0 390.42 "Z.
119.5 392.06
120.0 393.70
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geophysical services

B- 301 ACOUSTIC TELEVIEWER FIELD LOG

SITE: CCNPP COLA DATE: 6 / 12006
CLIENT: SCHNABEL JOB:_6165
AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT:_RUBEN TARUSELLI _OFFICE PHONE:
-CELL PHONE:_703-906-1797

CONTACT: OFFICEPHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:__
PHONE:

DRILLER: PHONE:___'____,
COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION:. •i30 LOCATION:

COUNTY: RANGE. TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED__ UNCASEDi Z
DIAMETERS AND DEPTH RANGES: _ 0 TO o' ; TO 40
BOREHOLE TOTAL DEPTH AS DRILLED: 40, 1 T
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING__ NO V
DEPTH TO BEDROCK: " k. DEPTH TO WATER TABLE: "

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

OTHER:
DEPTH TO BOREHOLE FLUID: 1" . TIME SINCE LAST CIRCULATION: 4" ..L

GEQ•_."flA*, q#6Weryi0iw I of 2 CCt40)cmj4WJk40V*r4'$KI, CA 928821111i4?WI) ,4S9-123#afYa , glg-1236



GEo IeOYzice
geophysical services

SITE: CCNPP COLA
CLIENT:_SCHNABEL
AUTHOR:_R. STELLER

DATE-:(__,/ -__/2006
JOB:_6165
PAGE 2 OF 2

LOGGING CREW:_R. STELLER
VEHICLE(S) USED AND MILEAGE: RENTAL
MOBILIZED FROM: tl-g . cy4 tti" z
ARRIVED ON SITE: 6:6)0
STANDBY TIME:
LOGGING STARTED: L3,- ,

DEPARTURE TIME: -7 :3o

CAUSE:
LOGGING COMPLETED: /ED!22

WINCH: COMPROBE SILVER V/ OYO OTHER
MICROLOGGER 5301-7 OTHER_
TELEVIEWER OPTICAL #5117 ACOUSTIC #5174 OTHER

PROBE TILT TEST RZ-.• BRUNTON TILT .::
PROBE AZIMUTH TEST 3W4. BRUNTON AZIMUTH --3"7 ea Ott li A-IA I AA 0.$g

PROBE OFFSET OPTICAL 1.88M(6.17FT) ACOUSTIC 1.44M(4.72FT)
CASING STICK-UP I ir- I-_r I
DEPTH REF. OFFSET I_"__.___j_.__

ISTART START END END
LOG NAME . DEPTH TIME DEPTH TIME

.9,- . .. . j,! -0 1: 9 S 46,1 1 S ,

MAINTENANCE PERFORMED ON SITE:____________________

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

OEgtWlj/fiWWW&04 I of 2 CI, CA 92882111•lRI) 549-1230a ,flj"S]l236



G E (30Vic z
geophysical services

-3t a ELOG FIELD LOG

SITE: CCNPP COLA
CLIENT:_SCHNABEL
AUTHOR:_R. STELLER

DATE: (0/ 5 /2006
JOB: 6165
PAGE 1 OF 2

CONTACT: RUBEN TARUSELLI OFFICE_ PHONE:__
_CELL PHONE:._703-906-1797

CONTACT: _OFFICE__ PHONE:
PHONE:

CONTACT: PHONE:
PHONE:___..

CONTACT: PHONE:
PHONE:

DRILLER: __ __ _ __PHONE:_ _ _ _
COMPANY: PHONE:

GENERAL SITE CONDITIONS/LOCATION;

BOREHOLE DESIGNATION :- . LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED_... TO
DIAMETERS AND DEPTH RANGES: _ 0 TO L._Zt- ;4 ... &"4, ' TO+,
BOREHOLE TOTAL DEPTH AS DRILLED:
CONDUCTOR CASING?: YES__ DEPTH TO BOTTOM OF CASING ; NO2
DEPTH TO BEDROCK:,_.&. DEPTH TO WATER TABLE: ,--30
BOREHOLE FLUID: WATER FRESH WATER MUD-Sý- -; SALT WATER MUD

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

LOGGING CREW: R. STELLER
VEHICLE(S) USED AND MILEAGE: _RENTAL
MOBILIZED FROM: tJ ,t.1"e.nt4 P ..".. .
ARRIVED ON SITE: b-

STANDBY TIME:
LOGGING STARTED: : k -:

DEPARTURE TIME: -7; _SC

CAUSE:
LOGGING COMPLETED: I :.5"

P1of 2 cCNWL 8IrI*)84#l (Oq~n,% CA 912885114&dg&5 )) 549'-12A0W ~5 1JJ*&91-36



SITE:_CCNPP COLA
CLIENT:_SCHNABEL
AUTHOR: R. STELLER

DATE:-&,J_/ /2O06
JOB:_.6165
PAGE 2 OF 2

WINCH: COMPROBE SILVER OYO OTHER
MICROLOGGER 5301 OTHER_ _
ELOG PROBE 5490Z OTHER

PROBE OFFSET 2.50M(8.20 FT)
CASING STICK-UP -.- 3'
DEPTH REF. OFFSET .. f't-.. | _ _ _

START START END END
LOG NAME DEPTH TIME DEPTH TIME

.... . ...4 LAP t .... . ,- 15 ., 7-

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEbA~p5I~1~ttPIiW of 2c!DcEei4 CA 9288211iiiMi4k) 549L123gj. 5b0S4425 6



GE F0s22z
geophysical services

_________CALIPER FIELD LOG

SITE:_CCNPP COLA DATE: (a / S /2006
CLIENT:_SCHNABEL JOB: 6165
AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT:_RUBEN TARUSELLI OFFICE-_ PHONE:
-CELL PHONE:_703-906.1797

CONTACT: _OFFICE_ PHONE:
PHONE:

CONTACT:_ PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: _ _PHONE:
COMPANY: PHONE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: so' -LOCATION:

COUNTY: RANGE:. TOWNSHIP:. SECTION:
BOREHOLE CONSTRUCTION: CASE9 UNCASED •, ,.
DIAMETERS AND DEPTH RANGES: k0 TO "5:±' ,,A.., -- TO 4A0
BOREHOLE TOTAL DEPTH AS DRILLED: .'03
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING- ; NO V_
DEPTH TO BEDROCK:- _ P, DEPTH YO WATER TABLE: ý9 3A
BOREHOLE FLUID: WATER ; FRESH WATER MUD V -SALT WATER MUD___

OTHER:
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION: -fL.

LOGGING CREW:_R. STELLER
VEHICLE(S) USED AND MILEAGE: -RENTAL
MOBILIZED FROM:L,.xI,,&-g,.. QAtZx& DEPARTURE TIME: -7 : .
ARRIVED ON SITE: A-:6o
STANDBY TIME: CAUSE:
LOGGING STARTED: LA:, I LOGGING COMPLETED: 127: Q

GEWWW MaWPAkfSW1 of 2 CNJ &~,7~4 ubiC4 9288231/1 4B~VI54) l2.JgF4 J0McfP-L236



SITE:_CCNPP COLA
CLIENT:_SCHNABEL
AUITHOR:_R. STELLER

DATE: (o/ •/2006
JOB:_6165
PAGE 2 OF 2

WINCH:
MICROLOGGE
CALIPER PROI

COMPROBE SILVER V OYO
R 5301-' OTHER_
BE 5368 OTHER

OTHER

PROBE OFFSET 12 IN MAX 2.08M(B.82 FT)124 IN MAX
CASING STICK-UP .ARMS - ARMS -
DEPTH REF. OFFSET ._,,__ ,.,_ __" __I

START START END END
LOG NAME DEPTH TIME DEPTH TIME

fp!!rrfr c~t at 07e ________

CALIBRATION PLATE S/N 201 .... AS BUILT
1.968 IN 3.937 IN 8.000 IN

FILE NAME (5.0 M) (100 MM) 203.2 MM
AS MEAS. 5 x, To1r__• " .. ,.

AS MEAS. ",r2 c . Jq'. .
AS MEAS._
AS M EAS. ,,,_ _,,,,_,___, ,,,,_,,

AS MEAS. .. .......
AS M EAS. ..... .. . .. .....

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

1 of 2 C P1boitWf*CA 928521 i11inCw)s -,3qf~o~ýi3



*G E
geophysical services

b •-504 BORING GEOPHYSICS FIELD LOG SUMMARY

SITE: CCNPP COLA
CLIENT: SCHNABEL
AUTHOR:_R. STELLER

DATE: (p/1 -L-/2006
JOB: 6165
PAGE 1 OF 2

PHONE:_703-906-1797_CONTACT:_RUBEN TARUSELL

BOREHOLE CONSTRUCTION: CASED UNCASED /
DIAMETERS AND DEPTH RANGES: Ark. 0 TO _-___ TO
BOREHOLE TOTAL DEPTH AS DRILLED: 91001

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING; NO V_
DEPTH TO BEDROCK:•
BOREHOLE FLUID: WATER_; FRESH WATER MUD V" ; SALT WATER MUD

LOGGING CREW: R. STELLER

LOG TYPE FILE NAME DEPTH RANGE DATE TIMES
1* 2% co-. In .. to- 19,' (../ O 16ý7i9,, K. am-- 'itz 1 f, - 100-5r t.-/I foe* • -,•.t

AA4 e&4 , 6-7 --, Z.• -0'r•• ir.., t4.o•'. - Ice '
4. ,w ,,.. ID0. -I•, , .- ,., , ,,Zo - f7 o..

AA0,m.€• C-r! 670,1, 1,..,t.. -. &. I. • t,,-/ob ,6 -47 SP.- 1"7 *.24

Ofb 1q:- tisr2-I:
5-/A ,,, ., .Or-O,7Ds,• -D .o

.. . & -m o -=" .-.. , 11 / !1

IA .. ..*. .- 3 a'L "-t _o 12 t _3____ ________ ____ _ j~~ ~1'2-O

GEOflsion Geophysical Services 1152 Pomona Reoad LIAP, Corona, CA 92882 Ph5g2 Fx (f 54 26
GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geophysics rev A 11/14/206Pa) ge9-12 01 F 123 6



P-S SUSPENSION VELOCITY FIELD LOG

SITE:_CALVERT CLIFFS COLA-

CLIENT:_SCHNABEL

AUTHOR:_R. STELLER

9,- 3o4- DATE: (/j lo.

JOB:_6165

PAGE 1 OF 5

CONTACT:

CONTACT:

CONTACT:

OFFICE PHONE:

CELL. PHONE:

OFFICE PHONE:

PHONE:

PHONE:

PHONE:

PHONE:

PHONE:

PHONE:

PHONE:

.CONTACT:

DRILLER:
COMPANY: 0
DIRECTIONS TO SITE.

GENERAL SITE CONDITIONS/LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASEDQ
DIAMETERS AND DEPTH RANGES: A=0 TO Z-.0r' ;__ , TO .

BOREHOLE TOTAL DEPTH AS DRILLED: - 'Z&
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING___ NOj._
DEPTH TO BEDROCK: Ai t. DEPTH TO WATER TABLE:. &0.
BOREHOLE FLUID: WATER_; FRESH WATER MUD- ._._ SALT WATER MUD_ ;

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

~IIIof 2 cdrW0go CA 92882,V*JO) 59123,fqg o1f,'§-i 23 6



0GE(OVIo I w
geophysiml sermim

SITE:_CALVERT CLIFFS COIJ
CLIENT:__SCHNABEL
AUTHOR:_R. STELLER

DATE: ,'//. for

JOB:_6165
PAGE 2 OF S.-

LOGGING CREW: a. -T&,.,,4.
VEHICLE(S) USED AND MILEAGE:

MOBILIZED FROW
ARRIVED ON SITE: '7,t
STANDBY TIME:_ ____

a" LOGGING STARTED: 1V'O"
STANDBY TIME:

* "tJrOGGING STARTED: ;_4_____

DEMOBILIZED TO:
ADDITIONAL DEMOB TIME:

DEPARTURE TIME: VO;

CAUSE: . -- i 1A , ) ti..ui- CA L,-r.
LOGGING COMPLETED:_1
CAUSE:

LOGGING COMPLETED: I ' ..

ARRIVAL TIME:

REASON:

BATTERIES CHANGED BEFORE LOGGING: YES.. NO.ZL STORED WITH NEW

WINCH COMPROBE [3 GREY OYO [3 RGLI Om g-

INSTRUMENT OYO 12004[] 150140 19029 RG 160023 160024 []
RECEIVER S/N 12008S] 20042L@ 26066M 11001 [] 23053

MAINTENANCE PERFORMED ON SITE:
o?'c pv•r- •,,t,;•. . ,

EQUIPMENT PROBLEMS'OR FAILURES: ES ,i -

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTSOL Z4-01bý W
9fl~ic ?A20cb s 4~~~ .~

1034'rA~i, A%%

~VViof 2 CM#FW rft-bUA-i;~ pt~r~na. CA 9288M1*"5? 64 9-12 3 4 M§4P&W1~2 3 6



GEOVIS10, SU~NO OG `L ThDl 1740 'C"

SITE: _CALVERT CLIFFS COLA - '1DATE:
CLIENT: _SONNABEL ____JOB: 6165_______ _____

AUTHOR*_R. STELLER __ PAGE-- OF

DEPTH N~fEL-H L*- COMMENTS~
j3,Trr>zIF~c 1FTL.E K.r rF!F 11 F Nt 0!'TF, R''WL- FT(C

1 .0 3 -2 Z 6_ _ _

t5 4.92__ _ _ ___ __ _ _ _

9fl I ~ I ____ ____ __ _ __4-

-~~~ ~ ~~ - --A - ------------- - - _ _ _

[--~ 7 -54246

- .2..........4. .

5. 1.4 1. -I z~o

10. 2 334.45 212.____...A.

11. 293 s.t cl 9.

I-_------.-2+--.- -.-0---39.3

.2 3 .. . ...- -.-- -- ------ ...j.y .... ... ....

j1- . -- , j

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

~.

52-4r

476 tl. 17.~.I'-•L~. . . ..

GEOVision Report 6165-01 Vol I of 2 CCNPP COLA Boring Geophysics rev A 1111412006 Page 204 of 366



GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_CALVERT CLIFFS COLA D-- 4 DATE: Cl/i wpý

T:_._SCHNABEL JOB:._6165_
WOR:_R. STELLER PAGE- + . OF _ ....

EPT IcMMENTs
rMETERS 'FEET I___NGWATER, ROCKETC_

20.5 67.26 Al 42-
21.0 68.90 i$3 _ _ __._ _ __ _ _ _..... ....
21.5 70.54 d . ....
22.0 72.18 4.• ...... _?_ __...........

22.5 73.82 4,4f.
23.0 75.46 4 j4M
23.5 77.10 __ _ _ . . .. ... . . .. .... .. .
24.0 78.74 T_ _ _ _ _ _ __41_.... ..... . .........
24.5 80.38 ..
25.0 82.02 = _ _ _ "
25.5 83.66 Z. S 2
26-0 85.30 .
26.5 86.94 54 -........

27.0 88.58 SS
")7.5 90.22 ,

J.O 91.8• , i __ __......... . .
.8.5 93.50 ," ,. ,/
29.0 95.14 ,,• ____ . ....... . .
29.5 96.78 . -,__.,,. ... .
30.0 98.43 • _ __-_ _ _
3 0 .5 1 0 0 .0 7 b z . . . . . _ _.. .. ... . _'_. . .. . . . . . .
31.0 101.71 b) _ _

31.5 103.35 6Of• " ___-

3 2 .0 1 0 4 .9 9 (,9 5 .1-..._ _ __. ._ __.. .... _,_ _ . . . .. .

32.5 106.63 , _t,,, '____...........
33.) 108.27 (Or) ._ _ _ _ __. ..............

34.0 111.55 lo Zg .*•, .. ..
34.5 113.19 70" _ __" __,_.... .. . _

35.0 114.83 "I ("71 _

35.5 116.47 -I Z? ?.
38.0 118.11 '7 __ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _

36.5 119.75 74 .174 .....
37.0 121.39 q _•"T_,_" ... .
37.5 123.03 . __ __ __... ............

38.0 124.67 227

38.5 126.31
39.0 127.95 *11

39.5 1 29.519
40.0 131.23 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geophysics rev A 11114/2006 Page 205 of 366



GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE: CALVERT CLIFFS COLA .- DATE: o
CLIENT:__SCHNABEL JOB:._165
AUTHOR: R. STELLER PAGE, OF I

I 1EPT IETH jUNHFIG.rcED {Rý.ERD COMMENTS~ETERS FEET FILE NO. I-LE NO. CASING, WATER, ROCK, ETC

40.5 132.87 s...
41.0 134.51 ,3
41-5 136.15 2, .-
42.0 137.80 8,; Z8S S.
42.5 139.44 % _,-_ _ _. .. ... .

43.0 141.08 81 A 2 .

43.5 142.72 B9 ___ .___ __.....

44.0 144.36 ?.
44.5 146.00 Qo
45.0 147.64 OtI _ ______

45.5 149.28 At1. . . ...... S....

46.0 150.92 91 _S ... ,.....

46.5 152.56 Yt 4 ,,,
47.0 154.20 '%'
47.5 155.84 .t §0 ..
480. 157.48 ','.. .
48.5 159.12 C'1 .............. _ _ _ _ __.

49.0 180.76 11 _ __,

49.5 162.40 (tC1 __ __-,__ _

50.0 164.04 lb-%
50.5 165.68 0-L . . .. .. ___,_...._ ,.
51-0 167.32 , _ _ _ _ _ _ __....

51.5 168.96 to&
52.0 170.60 fos ,Sol... . .. .... .. .....
52.5 172.24 job ...
53.0 173.88 10) . ........ _,_"_...

...... _5 3 5 _ _ .. .. 7 5;5 2 ... . -1•-- • , .... - -.... ........ ...... ! ,, ,, _ . ... ........ .

54.0 177.17 _

54.5 178.81 Ift 'X
55.0 f80.45 Iti ________

55-5 182.09 r '."-f qq
56.0 183.73 >__ __ ____-_____ 'e
56.5 185.37 _ _,,_

57.0 187.01 ______e-t Mt,, .. ?
57.5 188.65
58.0 190.29 .......... ... . _

58.5 191.93

59.0 193.57
59.5 195.21

60.0 196.85 "%

GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geophysics rev A 11114/2006 Page 206 of 366



GE /JIL'zbv
geophysical services

______ _____TELEVIEWER FIELD LOG

SITE: CGRANID Ou~f COL Cr CuT ' D~~~ ATE: aI 12006o
CLIENT: WLA JOB: 6242

AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT:JIM HENGISH OFFICE__ PHONE:601437-7354
CELL PHONE:_415-488-7382

CONTACT: _OFFICE_ PHONE:.__
PHONE:

CONTACT: PHONE:__ _
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:
COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONSLOCATION:

BOREHOLE DESIGNATION: -$tb - LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED•
DIAMETERS AND DEPTH RANGES: 04 0 TO , _ _._TO

BOREHOLE TOTAL DEPTH AS DRILLED: e2co'
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING ; NOk

DEPTH TO BEDROCK: 016, DEPTH TO WATER TABLE: 4C.o'

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

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

I offlccd&Qr~a CA 928821 Illad8 6') -149-123f & N~fý 236



GE VJc42lz
geophysical services

SITE:_GRAND GULF COL
CLIENT:_WLA
AUTHOR:_R. STELLER

6 ._- , • - "t DATE: 1 / 1 /2006
JOB:_6242
PAGE 2 OF 2

LOGGING CREW:_R. STELLER
VEHICLE(S) USED AND MILEAGE: _RENTAl
MOBILIZED FROM: LfEt.ati•rnr, IPA-("L
ARRIVED ON SITE: -":oo
STANDBY TIME:
LOGGING STARTED: la;IQ

DEPARTURE TIME: t:cv

CAUSE:
LOGGING COMPLETED:

/ OYO OTHER_______WINCH: COMPROBE . SILVER /_____-OTHER
MICROLOGGER 5301 V" OTHER
TELEVIEWER OPTICAL #5117 ACOUSTIC #5174 OTHER

PROBE TILT TEST BRUNTON TILT &±L. eeIs- 4-.j ..ia ,,,
PROBE AZIMUTH TESTji.L BRUNTON AZIMUTH-&e

0PROBE OFFSET fOPTICAL 1.88M(6.17FT) ACOUSTIC 1.44M(4.72FT)
CASING STICK-UP -| - 1.5"-0

DEPTH REF. OFFSET Ia ,.'Z ",V

. START START END END
LOG NAME DEPTH TIME DEPTH TIME

g_,. '-_ _ 21 10 O •.: 10 o19
A-.-_, n,2&t), 0.o 0 4 % so 1,- : 'ZSP r '.Co" l tooe-t L~o t2;:,'. -~o t:~

.5b - c..fux wol. • .5 -e>: cro .. t,•, t :--

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES: Wr, a O Ahxr , 4'•t4 L A k _ at •fZ
I.9 06-O _(Q'" tO 2[:,.• "1" LbG r, w to•..' tg-pe-e,• of q&!ý

SUGGESTIONS, ADDITIONS, CHANGES:
6y4'%v.jlo emA.'

oerIs~rr -' q. f, S~rb P. , S-115 ýý .1.'7

G'E qr*_4iR %1fM0 of 2 CCVA5M~ Te@&jVffM$ Q&rlnaý " 928311 jj~4~f&(y 51 54 9- 123faf6A Mg-1211



GE (Pwzývw
geophysical services

5o CALIPER FIELD LOG

SITE:_CCNPP COLA
CLIENT:-SCHNABEL
AUTHOR: R. STELLER

DATE:. to/ 7,J2006
JOB:_6165_
PAGE 1 OF 2

CONTACT:_RUBEN TARUSELLI -OFFICE_ PHONE:
-CELL PHONE: 703-906-1797

CONTACT: _OFFICE__PHONE:__
PHONE:

CONTACT: PHONE:
CONTACT-_PHONE:

CONTACT:__PHONE:
PHONE:__ _ ...... ..

DRILLER: ____________ PHONE:
COMPANY:-. PHONE:_ _ _ _

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: I"OC4-.. LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED
DIAMETERS AND DEPTH RANGES: 4 ." 0 TO 2-0 ' , TO
BOREHOLE TOTAL DEPTH AS DRILLED: ?oo -

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING ; NO I/
DEPTH TO BEDROCK: N - DEPTH TO WATER TABLE: ,
BOREHOLE FLUID: WATER.; FRESH WATER MUD._k; SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID:., TIME SINCE LAST CIRCULATION: 4s- i.a-•

LOGGING CREW:_R. STELLER
VEHICLE(S) USED AND MILEAGE: _RENT,
MOBILIZED FROM: Luf.,-co PNw,,v
ARRIVED ON SITE: 10: 4 ,r
STANDBY TIME: -

LOGGING STARTED: II ;

•L

DEPARTURE TIME: 10-,15

CAUSE: -

LOGGING COMPLETED: tZ: 4o

GEOR6&A~F*9%q0 1 I of2 CGUOP bNA"V~,hACC" CA 92882 11 1" 54q-1 234 ri(0SA6P.,36



SITE:_CCNPP COLA
CLIENT: SCHNABEL
AUTHOR._R. STELLER

DATE:... / Z /2006
JOB:_6165
PAGE 2 OF 2

WINCH: COMPROBE SILVER V OYO_ OTHER

MICROLOGGER 5301:.Z OTHER
CALIPER PROBE 5368_.V/ OTHER

PROBE OFFSET 12 IN MAX 2.08M(6.82 FT) 24 IN MAX
CASING STICK-UP ARMS -5.'o ARMS -

DEPTH REF. OFFSET, '5- $ I Pr

START START END END .
LOG NAME DEPTH TIME DEPTH TIME

k 3,o4 C.i, LAP,, 0q -"4
.041 "rVrC-A t. _0 ._:__-

CAUBRATION PLATE S/N 201 AS BUILT
1.968 IN 3.937 IN 8.000 IN

FILE NAME (50 MM) (100 MM) 203.2 MM
AS MEAS. SOA- -rw q•'01 cI ck7 "5,.Z
AS M EAS. ' ¶o . re , - oSP A. :& L . 7. Tj a

AS MEAS. t9-7,, -ra.." • j."7 . .. o•
AS MEAS._ r g :I&tt g.aop . .: % 8, co
AS MEAS.
AS MEAS. '"

pd-

(A'7 ;A' s.~

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:___

SUGGESTIONS, ADDITIONS, CHANGES:

GE e,.oe," u e"- l I of 2 C4%- WA&.A qN*, CA 92882 1 I/ =) 549-1234P"39)0104.P . 236



geophysical services

___-___7 BORING GEOPHYSICS FIELD LOG SUMMARY

SITE:_CCNPP COLA
CIEN6T:_.-SCHNABEL
AUTHOR:-R. STELLER

DATE.:;D/15/2006
JOB:_6165
PAGE 1 OF 2

CONTACT:-RUBEN TARUSELLI___________ PHONE: 703-906-1797_

BOREHOLE CONSTRUCTION: CASED UNCASED V
DIAMETERS AND DEPTH RANGES: Co, 0 TO '2S' ; 14- TO 2
BOREHOLE TOTAL DEPTH AS DRILLED: 2-W'
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING , NO
DEPTH TO BEDROCK: PN
BOREHOLE FLUID: WATER_____ FRESH WATER MUD_..• SALT WATER MUD

LOGGING CREW:_R. STELLER

LOG TYPE FILE NAME DEPTH RANGE DATE TIMES
. .. . ... -,,0 Z. ', t,

Ti4&, gA63Vfi. .tr~... je, 4w.6 (,..•'k&JS~Ae ¢ -- e so-0

• ..,., f Z 0: 2 6 1 K

GE0flsfon GReploysk 66- Vclferv 2

GEOV~sion Report 6165-01 Vol I of 2

1151 Pomona Roa, Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GE(WO/?4
geophysical services

P-S SUSPENSION VELOCITY FIELD LOG

SITE:_CALVERT CLIFFS COLA__ _

CLIENT:__SCHNABEL
AUTHOR: R. STELLER__

DATE: 4;5-~
JOB:_6165
PAGE 1 OF

CONTACT:

CONTACT:

CONTACT:

CONTACT:

DRILLER:

COMPANY:

OFFICE PHONE:-
CELL PHONE:

OFFICE PHONE:

PHONE:

PHONE:
PHONE:
PHONE:
PHONE:

-PHONE:

PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

EA__
BOREHOLE DESIGNATION: . - LOCATION_

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED ,

DIAMETERS AND DEPTH RANGES: 0 TO '- 4 2 TO2&Q9 '
BOREHOLE TOTAL DEPTH AS DRILLED: 2m.(

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING_ " NO V
DEPTH TO BEDROCK: W DEPTH TO WATER TABLE:

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

OTHER: 9

DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION: ,,

GEO~ofI 2d0Rf'b•b •i1 of 2 P0YAa. CA 92882V11ff6 549.-12,34PNAi°W1230



* GE(Ji 1i;Z
geophysical services

SITE: CALVERT CLIFFS COLA - DATE: C- /1<d) (

CLIENT:__SCHNABEL JOB:_6165

AUTHOR:_R. STELLER 'PAGE 2 OF

LOGGING CREW:

VEHICLE(S) USED AND MILEAGE: 944S-0,1-

MOBILIZED FROM: L•-/Yi-tN-• • - DEPARTURE TIME: L(7'..0

ARRIVED ON SITE: I E2q

STANDBY TIME: CAUSE:

LOGGING STARTED: LOGGING COMPLETED:

STANDBY TIME: CAUSE:

LOGGING STARTED: 2.):C_) LOGGING COMPLETED: 52-? A(C)

DEMOBILIZED TO: ARRIVAL TIME:

ADDITIONAL DEMOB TIME: REASON:

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

WINCH COMPROBE In GREY[" OYO [] RG[-] OTH (j
INSTRUMENT OYO 12004H 15 0 14 H 19029 - RG 1600230 160024 []
RECEIVER S/N 12008 20042 26066 11001 ] 23053 [] Hoo jj

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS: 9QM • . 8-i4.

lOV nl=eI • r _ of,2C1FPe o@e=•l MM, CA 92882 1AFl/I•) 549-1234'P•(§•3i? 1236



GEOVISION.SUSPENSION LOGGING FIELD NOTES
F CLIFFS COLA i --,-- 2,0-7 DATE: C / t-/6 P.qrrl- C.AlIPVP1

,CLIENT:..SCHNABEL
AUTHOR:_R. STELLER

JOB:_6165
PAGE .. OF OF

DEPTH IDEPTH IUNFILTERED IFILTERED ICOMMENTS

/METERSI FEET IFILE NO. , FILE NO. CASING. WATER, ROCK, ETC

0 .5 1.64 1. ..............
1-0 3.28 ,

1.5 4.92
2.0 6.56 *
2.5 8.20 _"

3.0 9.84 <•
3.5 11.48 1"
4.0 13.12 .

4.5 14.76 q
5.0 16.40 to
5.5 18.04 ti

6.0 19.69 it-
6.5 21.33 _ 15 .......
7.0 22.97 i4,"
7.5 24.61 iS .. . ...

8.0 26.25 __

8.5 27.89 _ _ _I_ _

9.0 29.53 i•;
9.5 31.17 (M
10.0 32.81 Lo _ _ __ _ _ _

10 .5 3 4 .4 5 . .. ..... .... ..

11.0 36.09 t.Z
11.5 37.73 V4r•,
12.0 39.37 z+.

12.5 41.01 _ __"

13.0 42.65
13.5 44.29 _,_

14.0 45.93 __
..... • _ .... 47757 - -_.....

15.0 49.21 3o
15.5 50.85 ",
16.0 62.49 34..
16.5 54.13 __

17.0 55.77 14-
17.5 57.41 *3
18.0 59.06 "___

18.5 60.70 11_

19.0 62.34 " .......

19.5 63.98 "0_ _....

20.0 65.62 __ _ _ _ _ .. ..

GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geophysics rev A 11/14/2006 Page 214 of 366



GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE: CALVERT CLIFFS COLA ._ -•"7 DATE: t, 15U U

*. .,ENT:.__SCHNABEL JOB:,6165

,HOR:_R. STELLER PAGE .- OF L

I DEPTHIDEPTH UNFILTERED FILTERED 1COMMENTS I
METERFEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

20.5 67.26
21.0 68.90 4t2.
21.5 70.54 45
22.0 72.18 4
22.5 73.82 4f.
23.0 75.46 4-P ....
23.5 77.10 IV7
24.0 78.74 4V _..............

24.5 80.38 .
25.0 82.02 •b ........ ... ...

25.5 83.66 ... ..

26.0 85.30 Z2 . _

26.5 86.94 5 .....
27.0 88.568 '54--

I. 27.5 90.22 S5, ......
28.0 91.86
28.5 93.50 57_
29.0 95.14 •7) ......

29.5 96.78 _

30.0 98.43 _,_

30.5 100.07 Q,1 .......

31.0 101.71 to _.

31.5 103.36 ..
32.0 104.99 (o4- ........
32.5 106.63 "
33.0 108.27 ,

33.5 lo9.91 (07 ... .... .......
34.0 111.55 &, '4
34.5 113.19 ___'_... . .....

35.0 114.83 2 _______

35.5 116A7 •t ....

36.0 118.11 72_
36.5 119.75 773 . __......_ _'_"

37.0 121.39 -4 2A....

37.5 123.03 "7_ __... ._ _

38.0 124.67 .7 &_,4

38.5 126.31 _ 72 1-__ _I

39.0 127.95
4. 4.

39.5 129.59
I .~ 4.

[ 40.0 131.23 6)
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GEOVISION SUSPENSION LOGGING FIELD NOTES
C1 IFF.• ClI A f - 'q/)7 DATE: C//j t/d6QlTF=- C•Al VFPI

CLIENT:_SCHNABEL
AUTHOR:_R. STELLER

JOB:_6165
PAGE OF 5

DEPTH IDEPTH UNFILTERED iFILTERED .COMMENTSMETERS FEET FILE NO. tFILE NO., ICASING, WATER, ROCK, ETC

40.5 132.87 - J21
41.0 134.51 _ _........

4 1.5 136.15 Q ..... ...... . .. .. .. ... ...

42.0 137.80 -.
42.5 139.44 ,.
43.0 141.08 tgfo
43.5 142.72 0q
44.0 144.36 ...
44.5 146.00 53.
45.0 147.64 , ..
45.5 149.28 .
46.0 150.92 q
46.5 152.56
47.0 154.20 1 4-
47.5 155.84 . .. .
48.0 157.48 NoCc
48.5 159.12 9_... .

49.0- 160.76 __ _'"

49.5 162.40 .
50.0 184.04 (100
50.5 185.68 i ,. . 1

51.0 167.32 Lb'2 .. ....... .. ...
51.5 168.96 103
52.0 170.60 104.. ,._'_.... . .

52.5 172.24 .......
53.0 173.88 too_
53.5 175.52 ft)' ,-

54.0 177.17 -------- - ~ - - - - - -

54.5 178.81 (0? .... . ...... ...

55.0 180.45 tI
55.5 182.09 (itf '__

56.0 183.73 1)e4 ...... _-

56.5 185.37 113 "

57.0 187.01 \ ý _ ?
57.5 180.65 _HIT________T,' A.(
58.0 190.29 .2,w__ t -

58.5 191.93 ...... .

59.0 193.57
-- - I. - - I
59.5 195.21

I t I
60.0 196.85

19 . __ __.__ __ _ __
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*GE 1 z2'zz
geophysical services

15- 3ZCALIPER FIELD LOG

SITE: CCNPP COLA__
CLIENT:_SCHNABEL_
AUTHOR:_R. STELLER

DATE.4, L(/2006
JOB:_6165
PAGE 1 OF 2

CONTACT:_RUBEN TARUSELLI - OFFICE._ PHONE:
CELL_ PHONE:_703-906-1797

CONTACT: _OFFICE__PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:
COMPANY: PHONE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: 101 --LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED DV
DIAMETERS AND DEPTH RANGES: ( 0 TO ( ; A Q TO (_oc
BOREHOLE TOTAL DEPTH AS DRILLED: Q-T)'

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING ; NOv
DEPTH TO BEDROCK: Q t• DEPTH TO WATER TABLE:
BOREHOLE FLUID: WATER FRESH WATER MUD SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID:_1 TIME SINCE LAST CIRCULATION: Ite-

LOGGING CREW:_R.. STELLER
VEHICLE(S) USED AND MILEAGE: _RENTP
MOBILIZED FROM: bft Lt • _
ARRIVED ON SITE: ltb 3
STANDBY TIME:_
LOGGING STARTED: aI' "2-$"

\L

DEPARTURE TIME: 17 0

CAUSE:
LOGGING COMPLETED: D 15

GEO Vison Geophyscal Servies

GEOVision Report 6165-01 Vol 1 of 2 C

1151 Pomona Roa4 Unt P, Corona, C4 92882 Ph (951) 549-1234 Fx (951) 549-1236
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SITE:_CCNPP COLA
CLIENT:_SCHNABEL
AUTHOR:_R. STELLER

DATE: ec, 1 15?2006
JOB:_6165
PAGE 2 OF 2

WINCH: COMPROBE SILVER V OYO OTHER

MICROLOGGER 5301._ OTHER.
CALIPER PROBE 536 OTHER

PROBE OFFSET 12 IN MAX 2.08M(6.82 Ftr) 24 IN MAX
CASING STICK-UP ARMS - ARS- _ ARMS -

DEPTH REF. OFFSET' _,______

START START END END
LOG NAME DEPTH TIME DEPTH TIME

CALIBRATION PLATE S/N 201 AS BUILT
-10.06 SIN .3.937 IN 8000 IN

'_ FILE NAMIE 0232M.AS MEAS. f,•7 ••so, -1q- M '. o1'00 W 2 .2Mg

AS MEAS.
AS MEAS "

AS UEAS_
AS MEAS.

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEOHOWson R Geophysical Seves 1151 Pomona oa4 Unit P, Coronp, si 4 92882
GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geophysics rev A11XfM)5923 td-YW 6



geophysical services

SITE:_ CCNPP COLA
CLIENT:_SCHNABEL
AUTHOR:_R. STELLER

4~z3~Th~ ELOG FIELD LOG

DATE: (•' / 1¶2006
JOB:_6165
PAGE 1 OF 2

CONTACT:_RUBEN TARUSELLI OFFICE_ PHONE:
CELL PHONE:_703-906-1797

CONTACT: __OFFICE_ PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:
COMPANY:, PHONE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: ,-ON:Q3.t LOCATION:,*

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED ___
DIAMETERS AND DEPTH RANGES: i-Z--0 TO 2dL. ; -2LL, 2' 0TO -30'
BOREHOLE TOTAL DEPTH AS DRILLED: %W f
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING; NO V'

DEPTH TO BEDROCK: OJN DEPTH TO WATER TABLE:
BOREHOLE FLUID: WATER ; FRESH WATER MUD _;SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: 4 TIME SINCE LAST CIRCULATION: Ii £-

LOGGING CREW:_R. STELLER
VEHICLE(S) USED AND MILEAGE: _RENTAL
MOBILIZED FROM: .t-F ', -r' Qt-
ARRIVED ON SITE: . - 30
STANDBY TIME:
LOGGING STARTED: ?. V2?

DEPARTURE TIME: i17,1 o

CAUSE:
LOGGING COMPLETED: 5-0

GEO Vision Geophysical Servicey 1151 Pomona Road, Unk P, Corona. CA 9258212pe o 61236

GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geophysics rev"A 1 1eW



SITE:_CCNPP COLA
CLIENT: SCHNABEL
AUTHOR:_R. STELLER

DATE: I'I V'/2006
JOB:_6165_
PAGE 2 OF 2

WINCH: COMPROBE SILVER V OYO OTHER
MICROLOGGER 5301_ OTHER
ELOG PROBE 5490_.e- OTHER

PROBE OFFSET 2.50M(8.20 FT)
CASING STICK-UP
DEPTH REF. OFFSET ,.

START START END END
LOG NAME DEPTH TIME DEPTH TIME

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEO f1lon (kophysical Services

GEOVision Report 6165-01 Vol 1 of 2 C

1151 Pomona Roa4 Unit P, Corona, C4 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GE% LPtro
geophysical services

.AG_.aSTt-T-E-L-VIEWER FIELD LOG

SITE:_CCNPP COLA DATE:._L. /2006

CLIENT:_SCHNABEL JOB:_6165
AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT:-RUBEN TARUSELLI _OFFICE_ PHONE:
CELL. PHONE:_703-906-1797

CONTACT: _OFFICE_ PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:

COMPANY:: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: . 4O-7 LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED v-
DIAMETERS AND DEPTH RANGES: 0 TO ,Q. , e- TO 0

BOREHOLE TOTAL DEPTH AS DRILLED:_______
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING .; NO V
DEPTH TO BEDROCK:-;L.. DEPTH TO WATER TABLE:

BOREHOLE FLUID: WATER____ FRESH WATER MUD " SALT WATER MUD__
OTHER:

DEPTH TO BOREHOLE FLUID: (2) TIME SINCE LAST CIRCULATION: Vr4'
/

GEOV on Ge c Servkce- 11510,no djVa owL U 2 jj-JLO•1) 4 P rjaJA928j11 5 2 ))GEOsion .eport 6165-01 Vol 1 of 2 CCNPP I 11nn 400W) 9288y6



GE r Yiz(Ž ,zz
geophysical services

SITE:_CCNPP COLA
CLIENT:_SCHNABEL
AUTHOR: R. STELLER

1-~
DATE-4__JI /60/_5- /2006
JOB:_6165
PAGE 2 OF 2

LOGGING CREW:_R. STELLER
VEHICLE(S) USED AND MILEAGE: _RENTAL
MOBILIZED FROM: LO-',JVliy-) Pc-

ARRIVED ON SITE: Lb' '- 5O
STANDBY TIME:
LOGGING STARTED: .Z 2 -o

DEPARTURE TIME: (I ">o

CAUSE:
LOGGING COMPLETED:

WINCH: COMPROBE SILVER OYO OTHER C•b6L ,YT YU
MICROLOGGER 5301 OTHER. nj!f..I
TELEVIEWER OPTICAL #5117 ACOUSTIC #5174 OTHER,- -_

PROBE TILT TEST ?-.'7 BRUNTON TILT.
PROBE AZIMUTH TEST"2-fLI.. BRUNTON AZIMUTHf"2LLk

hN*4AA aQo '

=

PROBE OFFSET
CASING STICK-UP
DEPTH REF. OFFSET

OPTICAL 1.88M(6.17 ) ACOUSTnc 1.44M(4.72FT)

START START END END
LOG NAME DEPTH TIME: DEPTH TIME

7I____j~

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES;

GEOVIglon 6eopnhysi Sernices 1151 Pomona Roa. U", P rev A 928u21 1/'jj" -
GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Borng Geophysi&s r CY P,--1236



* GEI~/
geophysical services

_ sra BORING GEOPHYSICS FIELD LOG SUMMARY

SITE: CCNPP COLA
CLIENT:_SCHNABEL
AUTHOR:_R. STELLER

DATE: (0/ 4' /2006
JOB: 6165
PAGE I OF 2

PHONE:_703-906-1797CONTACT:_RUBEN TARUSELLI

BOREHOLE CONSTRUCTION: CASED UNCASED_ V
DIAMETERS AND DEPTH RANGES: 4V,., 0 TO ... __, _TO
BOREHOLE TOTAL DEPTH AS DRILLED: _____
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING. NO
DEPTH TO BEDROCK:
BOREHOLE FLUID: WATER ; FRESH WATER MUD V- SALT WATER MUD____

LOGGING CREW:_R. STELLER

'LOG TYPE FILE NAME' DEPTH RANGE DATE TIMES
9. 5 -Q. .. •• l, 0 I t -. -, - 3 -a. (,l ir t;.- *-DO.

o O*3lcm SM4 0Ihftob'2- 85 14q.S- 1,+hy it-,,b t- Se 2.
M-6Cebwp0 ")1 IR o. 0 -r7V 1q,.4$

5 04L& "-k. L ..... L , | o.,
.. P8o_ , _ of ,,_,Z, ,

_IL1_I_

OGE•r~ft1 9ff1%W I2of 2CChWPf' b ft•eP-steffff % 92882 1 1AA) 4-9-1234pf&01•td)o 236



P-S SUSPENSION VELOCITY FIELD LOG

SITE:_CALVERT CLIFFS COLA

CLIENT:__SCHNABEL

AUTHOR:_R. STELLER

*DATE:J--/&/6 Qo
JOB:_6165
PAGE 1 OF 5*

CONTACT:

CONTACT:

CONTACT:

OFFICE PHONE:
_CELL__ PHONE:
OFFICE PHONE:

PHONE:
PHONE-

PHONE:
PHONE:
PHONE:
PHONE:
PHONE:

CONTACT:___________

DRILLER:
COMPANY:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS.ILOCATIONO

EA#:______________
BOREHOLE DESIGNATION:-~~ii LOCATION:_________

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED ;T
-41:ý TOT4

DIAMETERS AND DEPTH RANGES: AI~~O T __TO___
BOREHOLE TOTAL DEPTH AS DRILLED: -4-- 2•t1

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING, ; NO

DEPTH TO BEDROCK: V RI DEPTH TO WATER TABLE: ,

BOREHOLE FLUID: WATER ; FRESH WATER MUD__ SALT WATER MUD

OTHER:

DEPTH TO BOREHOLE FLUID:_ TiME SINCE LAST CIRCULATION:2/,liL

GEOVisJon Geophysical Services 1151 Pomona Road, Sute P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1238
GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geophysics rev A 11114/2006 Page 224 of 366



Ah rNI I

E("Vzo I w
geophysiml wrVices

SITE:_CALVERT CLIFFS COLA
CLIENT:__SCHNABEL
AUTHOR:_R. STELLER

DATE: (04, 10
JOB: 6165
PAGE 2 OF

LOGGING CREW: V. 'ýý G-Q-
VEHICLE(S) USED AND MILEAGE: ..-.
MOBILIZED FROM: LE> Iw"M& IA-Q..

ARRIVED ON SITE: 1: 2o
STANDBY TIME:

LOGGING STARTED: 14- .

STANDBY TIME:
LOGGING STARTED:. DEMOBILIZED TO:
ADDITIONAL DEMOB TIME:

DEPARTURE TIME: I; •

CAUSE:

LOGGING COMPLETED: j(b- od
CAUSE:
LOGGING COMPLETED:

ARRIVAL TIME:
REASON:

BATTERIES CHANGED BEFORE LOGGING: YESZ_ NO . STORED WITH NEW

WINCH COMPROBE GREY OYO [] RG[_] oT--
INSTRUMENT OYO 12004 15014R 19029M RG 1600231'16024 []
RECEIVER S/N 12008 20042 26066 11001 []23053 -]

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS:

GEOVniskn Geophysics Senries 1151 Pomona Road. Suke P, Corona. CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_CALVERT CUFFS COLA - ,- 3_ DATE'. 60 Oro
CJENT:__SCHNABEL JOB:-6165_
AUTHOR:_R. STELLER PAGE_.$, OF__S

DEPTH DEPTH UNFILTERED IFILTERED jCOMMENTS
METERS IFEET FILE NO. IFILE NO. ICASING, WATER, ROCK, ETC

0.5 1.64 I
1.0 3.28 2
1.5 4.92 ";
2.0 6.56 4.
2.5 8.20 S
3.0 9.84 b
31 5 11.48 7 ................ ..
4.0 13.12 _

4.5 14.76 1 .........
5.0 16.40 to
5.5 18.04 II
6,0 19.69 __-
6.5 21.33 (_,
7.0 2297 14- . .........
7.5 24.61 I__
8.0 26.25 j (g_...... ... ..... . ... ... ....
8.5 27.89 17
9.0 29.53 ,._ ....
9.5 31.17 ,4 ....

10.0 32.81 , _______ ____. .
10.5 34.45 Z .. ...........
11.0 36.09
11.5 37.73 '. . .
i2.0 39,37 .
12.5 41.01 -7X
13.0 42.65 .
13.5 44.29 Z'?
14.0 45.93 . _ ______.......

14.5 47.57 z ............
15.0 49.21 lo __.... .. ..... ___.. ... _....

15.5 50.85 -j( ..........
16.0 52.49 •'L
16.5 54.13 53 ....... .....
17.0 55.77 ....
17.5 57.41 . __-.. . .. .. . . . .. .
18.0 59.06 1) G . ............... ..

18.5 60.70
19.0 62.34 .
19.5 63.98 "7 ....... .. ......

20.0 65.62 _ _ _......

GEOVision Report 6165-01 Vol I of 2 CCNPP COLA Boring Geophysics rev A 11/14/2006 Page 226 of 366



GEOVISION SUSPENSION LOGGING FIEL NOTES
SITE:_CALVERT CLIFFS COLA -- ."I . DATE:_ 4,,rO0

,. .lENT:_SCHNABEL JOB:.8165
.'JTHQR:-R. STELLER PAGE A- OF

DEPTH IDEPTH fUNFILTERED FILTERED ICOMMENTS
METERS FEET [FL NFILE NO. CASING, WATER, ROCK, ETC

20.5 67.26 4,
21.0 68.90 .
21.5 70.54 _,_

22.0 72.18 4-4-
22.5 73.82
23.0 75.46 ,
23.5 77.10 4?
24.0 78.74 4e
24.5 80.38 ,4.

25.0 82.02 S
25.5 83.66 r t .
26.0 85.30 S-1-
26.5 86.94 S$ .. ......
27.0 88.58 S. -_.

27.5 90.22 S_
28.0 91.88 f . .. . .................. _ -
28.5 93.50
29.0 95.14 '
29.5 86.78 , . . .............. ,_....._ _

30.0 98.43 fo
30.5 100.07 2f ......
31.0 101,71 £01- ________

31.5 103.35 (A
32.0 104.99 __

32.5 106.63 .
33.0 108.27 * . ......... . ... . . .. ..
33.5 109.91 fl ... ... ............
34.0 111.55 o b -..... ... . .. .
34.5 113.19 W0q
35.0 114.83 77D
35.5 116.47 -71 -_ _._. .............
36.0 13i.11 _"7_..

36.5 119.75 _n

37.0 121.39 '74-'__.... . .. _..........

37.5 123.03 .7S.
38.0 124.67 -7[4
38.5 126.31 -7'
39.0 127.95 75'
39.5 129.59 -...

40.0 131.23 fA . . ..... ...... ... . . .

GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geophysics rev A 11/14/2006 Page 227 of 366



GEOVISION SUSPENSION LOGGING FIEL!DA NOTES
SITE:_CALVERT CLIFFS COLA • - 3 i DATE:.__

CLIENT:_SCHNABEL JOB:_6165
AUTHOR:_R. STELLER PAGE 5" OF AT

DEPTH DEPTH UNFILTERED 1171LTERED. COMMENTS
METERS FEET FILE NO. FILE NO. "CASING, WATER, ROCK, ETC

40.5 132.87 _-

41.0 134.51 ._,_-

41.5 136.15 !B-3_________ __

42.0 137.80 84-

42.5 139.44 C1S
43.0 141.08 , ........ _ _

43.5 142.72 V__

44.0 144.36 "96

44.5 146.00 8. ..

45.0 147.64 q .
45.5 149.28 q1
46.0 150.92 . .. . ....

46.5 152.56 _ _.. . .

47.0 154.20 44-
47.5 155.84 q.. ...

48.0 157.48 4G .... ..

48.5 159.12 q?_

49.0 160.76 f 8 .....

49.5 162.40 __

5 0 .0 1 6 4 .0 4 1 00 .. ........ ... ... . .. ......... ...
50.5 165.68 0Lt_

51.0 167.32 1.t _,,

51.5 1 168.96 (u .... ...

52.0 170.60 f04"

52.5 172.24 1"b ___

53.0 173.88 10G ........ .. .... .

54-0 177.17 /t8 ... ... ...... . .
54.5 178.81 (N
55.0 180.45 iftO
55.5 182.09 11Y
56.0 183.73_
56.5 185.37 __..

57.0 187.01 / ..IA..Tt,,
57.5 188.65 ,,l ....

58.0 190.29 j._4 t_

58.5 191.93 ____......E6Or-,, • 1,..
59.0 193.57

59.5 195.21

60.0 196.85
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geophysical services

31p EgmaS ELEVIEWER FIELD LOG

SITE: G •L~'i~ J %..F$ tb ,-O DATE:&_J 4j 12006
CLIENT.-WIEA 1ýe-j.J.-,. JOB:_A, C6242 -
AUTHOR:_R. STELLER__ PAGE 1 OF 2

CONTACT: 1ItM-HEN4GfSfR -OFFICE- PHONE:_601-437-7354
-CELL PHONE:_415-488-7382

CONTACT: _OFFICE_ PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT:_ _PHONE:
PHONE:

DRILLER: PHONE:
COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION, :- LO LOCATION:

COUNTY: RANGE: TOWNSHIP-. SECTION:
BOREHOLE CONSTRUCTION: CASEDJ_ UNCASED_____
DIAMETERS AND DEPTH PANGES-- 4. ý 0 TO _'__, TO
BOREHOLE TOTAL DEPTH AS DRILLED: -9M
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING__ NOV'
DEPTH TO BEDROCK: 1t3 DEPTH TO WATER TABLE: Oto' ?
BOREHOLE FLUID: WAiThER _; FRESH WATER MUDkL; SALT WATER MUD-;

OTHER:
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION: '1V It4

GEO Vkwn Geopkjlictd Sees 1151 Pomona i/nitF, Corm'zP1, C4 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GE o0lv/4e
geophysical services

SITE: GRAND GULF COL
CLIENT:_WLA
AUTHOR:_R. STELLER

DATE: j_/!" /2006
JOB: _24a & It(0,
PAGE 2 OF 2

LOGGING CREW:_R. STELLER
VEHICLE(S) USED AND MILEAGE: _RENTAL_
MOBILIZED FROM: (_•,r•if"tt,-
ARRIVED ON SITE: I•: '
STANDBY TIME: _

LOGGING STARTED: 1122-O0

DEPARTURE TIME: 61tW

CAUSE:
LOGGING COMPLETED: Tu) &0

WINCH: COMPROBE SILVER OYO OTHER
MICROLOGGER 5301 / OTHER
TELEVIEWER OPTICAL #5117 ACOUSTIC #5174 V OTHER

PROBE TILT TEST E2.f BRUNTON TILT 96-0_A _ _ _tw., 0.-. 16"
PROBE AZIMUTH TEST. 2&q.- BRUNTON AZIMUTH -.47O

PROBE OFFSET OPTICAL 1.88M(6.17FT) ACOUSTIC 1.44M(4.72FT)
CASING STICK-UP -t__- .'b"

DEPTH REF. OFFSET 3.2_ _'

START START END END
LOG NAME DEPTH TIME DEPTH TIME

Psib pe ocw-m ix) 14. 4ý2

__0 61Fx yt- b±ffzz 1,
I 6.4 L V A~ R1i VA " w0A _4 45

e)

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEOisio• (?eoplosicl SerGices 1151 Pomona Road, Unit P, Corona, CA 92882 Ph (9S]) 549-1234 Fx (95I) 549-17'
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geophysical services

___ CALIPER FIELD LOG

SITE: CCNPP COLA
CLIENT:_SCHNABEL
AUTHOR: R. STELLER

DATE:_L / 4 /2006
JOB:_6165
PAGE 1 OF 2

CONTACT:_RUBEN TARUSELLI _ OFFICE_ PHONE:
_CELL.._ PHONE:_703-906-1797

CONTACT: _OFFICE_ PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: _______________PHONE:-
COMPANY:_ PHONE:

GENERAL SITE CONDITIONS/LOCATION:_ ...._____-

BOREHOLE DESIGNATION:- LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED..Y
DIAMETERS AND DEPTH RANGES: _4"1140 TOr J . ; - ,TO

BOREHOLE TOTAL DEPTH AS DRILLED: •.-@
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING ; NO v
DEPTH TO BEDROCK: DEPTH TO WATER TABLE:
BOREHOLE FLUID: WATER .; FRESH WATER MUD V SALT WATER MUD___

OTHER:
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION: ,• s.

LOGGING CREW:_R. STELLER
VEHICLE(S) USED AND MILEAGE: _RENTA
MOBILIZED FROM: L i , . ...

ARRIVED ON SITE: Ij 3. -
STANDBY TIME:
LOGGING STARTED: 90-ATO -

kL DEPARTURE TIME: l : 0.

CAUSE:
LOGGING COMPLETED: 4;Ar*- -t : 52o

GEO~'sion Geophy~iaId.ervtces 1151 Pomona Road, Unit P, Corona, CA 92882 PA1 (951) 549-1134 Fx (951 549-1236
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SITE:_CCNPP COLA
CLIENT: SCHNABEL
AUTHOR:_R. STELLER

DATE: (o_ 4-_/2006
JOB:_6165
PAGE 2 OF 2

WINCH: COMPROBE SILVER__.• OYO OTHER
MICROLOGGER 5301_,1 OTHER
CALIPER PROBE 5368 v/ OTHER

SPROBE OFFSET 12 IN MAX 2.08M(6.82 FT) 24 IN MAX
CASING STICK-UP ARMS - IAM5"' ARMS.."
DEPTH REF. OFFSET 5. S2. __I

START START END END
LOG NAME DEPTH TIME DEPTH TIME

.,a .. .. 17111 , ,

CALIBRATION PLATE S/N 201 AS BUILT
1.968 IN 3.937 IN 8.000 IN

FILE NAME (60 MM) (100 Mm) 203.2 MM
AS MEAS. " j. _____ 6.

AS MEAS. __ ____. __ _"- _ _- __, __

IAS MEAS.
AS MEAS.
AS MEAS. I

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:____________________

SUGGESTIONS, ADDITIONS, CHANGES:____________________

GEE Jgl Q k4A8PWcmI 1 of 2 CC Mt e'ft*) i4ebf•woR•$2i C4 92882 11//W) 549-f23 J(pkI 236



GEf VMz;9zi
geophysical services

3'23 BORING GEOPHYSICS FIELD LOG SUMMARY

SITE:_CCNPP COLA

CLIENT:_SCHNABEL
AUTHOR:_R. STELLER

DATE: ee / 13 /2006
JOB:_6165
PAGE 1 OF 2

PHONE:_703-906-1797_CONTACT:_RUBEN TARUSELLI

BOREHOLE CONSTRUCTION: CASED UNCASED V
DIAMETERS AND DEPTH RANGES: _.-" OTO •,_____ ; --- ,TO
BOREHOLE TOTAL DEPTH AS DRILLED: - Q '
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING ; NO.
DEPTH. TO BEDROCK: i0
BOREHOLE FLUID: WATER-: FRESH WATER MUDA/- SALT WATER MUD

LOGGING CREW:_R. STELLER_

LOG TYPE FILE NAME DEPTH RANGE DATE TIMES
! .!!, ,,L" M,, dxLt ,, 0 -b

a h L p fc . .. .. ... i v -

CISR.S? ~r~A- up 01ws"( o/1,4 14- IL. 01

. .. . . .. • . . .. , 4, , -,f, ,, ,

RE~ LA ,-q (CI ... ..001 , 4

Glof 2 C Toi~gUof' 92882 549-1 2o t



geophysical services

P-S SUSPENSION VELOCITY FIELD LOG

SITE:_CALVERT CLIFFS COLAZ-,

CLIENT:_SCHNABEL
AUTHOR:_R. STELLER

CONTACT:

CONTACT:

DATE: _' Il u}/Ot
JOB:_6165
PAGE 1 OF j

OFFICE PHONE:

_CELL___ PHONE:
OFFICE PHONE:

PHONE:

CONTACT:

CONTACT:.

PHONE:

PHONE:

PHONE:-

PHONE:_

PHONE:-
PHONE:

DRILL FR.-
COMPANY:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

EA#:
BOREHOLE DESIGNATION: i? " &.• LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED V'

DIAMETERS AND DEPTH RANGES: 4AriOTO -- , -TO

BOREHOLE TOTAL DEPTH AS DRILLED: 2-60?

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

DEPTH TO BEDROCK:...I-.- DEPTH TO WJTER TABLE:

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

OTHER:

DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION: __

GEOG~Vlsiofr oof 2 Ce1P C e CA 92881 1 /PII/09 549-1234pF 1236



GEoicl sizozgeophysical srie

SITE:_CALVERT CLIFFS COLA
CLIENT:__SCHNABEL
AUTHOR:_R. STELLER

6- 3-. DATE:- L21
JOB:_6165 1'
PAGE 2 OF "5

LOGGING CREW: -6. ';lUi. j
VEHICLE(S) USED AND MILEAGE: eemi.A.4

MOBILIZED FROM: t--'Jf0iaJ 3 , DEPARTURE TIME:
ARRIVED ON SITE: "72 $0
STANDBY TIME: CAUSE:

LOGGING STARTED: LOGGiNG COMPLEI
STANDBY TIME: CAUSE:
LOGGING STARTED:_ ________LOGGING COMPLE
DEMOBIUZED TO: ARRIVAL TIME:

ADDITIONAL DEMOB TIME:____________ REASON:

TED:

FED: o

BATTERIES CHANGED BEFORE LOGGING: YES V" NO- STORED WITH NEW
WINCH COMPROBEE ] GREY[-] OYO i] RGI- Om
INSTRUMENT OYO 12004F 15014[w 19029- RG 160023[2 160024 []
RECEIVER SIN 12008 20042E] 26066 LH 11001-r-] 23053 []
MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:____

COMMENTS: J,- 7 -= - ., "OC • -4 (•4•
-t epQt em

2E~~ V of 2 CA 928q~ I WR 54-24gjqg6 3



GEOVISI(
SITE:_CALVERT CLIFFS COLU
CLI.EfT:_ SCHNABEL
AVTHOR:_R. STELLER

SUSPENSION LOGGING FIELP NOTES
________________DATE:. t(o

JOB: 6165
PAGE . .- OF -'7

DEPTH DEPTH UNFILTERED FILTERED COMMENTS
,ETERSPEET FILE NO. [FILE NO. ICASING, WATER, ROCK, ETC

0.5 1.64 O . .. . ... . . .
1.0 3.28 _2 _-.... ..
1.5 4.92 ___

2.0 6.56 4-
2.5 8.20 '
3.0 9.84 (p .....
3.5 11.48 "_
4.0 13.12 ..
4.5 14.76 c .. ....
5.0 16.40 (o _.... ...
5.5 18.04 1_
6.0 19.69 .... _ _1_ . ... ... .. ..
6.5 21.33 __

7.0 22.97 14_
7.5 24.61 (S
8 .0 26 .2 5 (16 .......... . . ............. ......
8.5 27.89 (1
9.0 29.53 t 8_ ..... ..... _

10.0 32.81 __

11.5 37.73 ,

12.0 39.37 2.. .
12.5 41.01 '2"
13.0 42.65 t2.. .
13.5 44.29 2? ...... ... .. ....
14.0 45.93 - ,_._,
14.5 47.57 1A
15.0 49.21 13_ __ . . . .
15.5 50.85 *;A
16.0 52.49 _ _SL-

16.5 54.13 m,3
17.0 55.77 34_________________
17.5 57.41 ~
18.0 ..59. ,..
18.5 60.70 -7"7 .... .
19.0 62.34 ___

19.5 63.98 5_
20.0 65.62 40

GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geophysics rev A 11114/2006 Page 236 of 366



GEOVISIO
SITE:_CALVERT CLIFFS COLJ

7NT:._ SCHNABEL
V HOR:_R. STELLER

SUSPENSION LOGGING FIELD NOTES
F2_- '32___ DATE:__________

JOB:_6165

PAGE 4 OF.

IDEPTH /DEPTH UNFILTERED " FILTERED jCOMMENTS
IMETERS FEET FILE NO. ,FILE NO. ICASING, WATER, ROCK, ETC

20.5 67.26 41 , ' ..
21.0 68.90_ 41"_
21.5 70.54 4_ ............

22.0 72.18 * _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

22 .5 7 3.82 d -.. ... . ....... .... . ... . .. . .

23.0 75.46 ,_ _......... ............ ..
23.5 77.10 '1 . ... ................ .
24.0 78.74 41.
24.5 80.38 4t ...........
25.0 82.02 5D .... ...............
25.5 83.66 '5-1_
26.0 85.30 __,_

26.5 86.94 . . .... .... .....
27.0 88.58 j•'
27.5 90.22
i8.0 91,886 b_ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _

28.5 93.50 .
29.0 95.14 ,
29.5 96.78 . .
30.0 98.43 (40
30.5 100.07 .I .__
31.0 101-71 (A
31.5 103.35 ta5_
32.0 104.99 4 .4 . .. . ..... _.... . .... . . . .....

32 .5 106.63 & .... . . . .. . ...... ... . .

33.0 108.27 _ _..........._ ....... ... .

33.5 109.91 6? .........
34.0 111.55 fA ... .
34.5 113.19 ..
35.0 114.83 _
35.5 116.47 ,')I .....

36.0 118.11 . ..
36.5 119.75 _ fl ,

37.0 121.39 . _ _ __... ._'_.... . .. .
37.5 123.03 -7<,
38.0 124.67 -1t0 ..... .. . .. . .. ...

qu.5 125-6,1 *T]

39.0 1 127.95 i , 1 ._.. ... ...... .. . ... .
39.5 129.59

40i I 131.23 f .. .. .... .. .. . ..
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GEOVISIl
SITE:_CALVERT CLIFFS COLU
CLIENT:__SCHNABEL
AUTHOR:R. STELLER

ON SUSPENSION LOG(3ING FIELD NOTES
DATE: (,. I r•Lb•
JOB:_6165
PAGE '__ _ OF_

IDEPTH DEPTH ]UNFILTERED FILTERED COMMENTS ]METERS FEET FILE NO. ILE NO. CASING, WATER, ROCK, ETC

40.5 132.87 t|_............
41,0 134.51 _ t",....

41.5 136.15 •S
42.0 137.80 134
42.5 139.44 _ ___

43.0 141.08 __.

43.5 142.72
44.0 144.36
44.5 146.00 • ,.,__...

45.0 '147.64 CIO
45.5 149.28 q, _ _ . ,
46.0 150.92 Ot
46.5 152.56 IS, ....

47.0 154.20 . 4"
47.5 155.84 01C .. ........ .
48.0 157.48 C1 (h
48.5 159.12 '11 _7......

49.0 160.76 18
49.5 162.40.1D }

50.0 164.04 (h ......
50.5 165.68 101
51.0 167.32 jt.l -,

51.5 168.96 (0_
52.0 170.60 104-
52.5 172.24 W05_
53.0 173.88 ItO_
53.5 175.52 1 tq
54.0 177.17 pb
54.5 178.81_ j..
55.0 1'l860.45 _•_ _. . ...... ..

55.5 182.09 _,___

56.0 183.73 t•tl. l

56.5 185.37 jt6 -

57.0 18-7.01 J". h---f

57.5 188.65.

58.0 190.29 A _____

58.5 191.93 ........... .. ._ O" A -
59.0 193.57
59.5 195.21
60.0 196.85
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GE(ýRVzb.ziý
geophysical services

&3?; CALIPER FIELD LOG

SITE: CCNPP COLA
CLIENT:_SCHNABEL_
AUTHOR:_R. STELLER

DATE: (0 / 1)/2006
JOB:_6165
PAGE 1 OF 2

CONTACT:_RUBEN TARUSELLI OFFICE_ PHONE:
_CELL___ PHONE:_703-906-1797

CONTACT: _OFFICE_ PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:
COMPANY: PHONE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION:, 6-)z LOCATION:_ . _

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED V
DIAMETERS AND DEPTH RANGES: 4,V50TO "S,-r-' _ ,_ TO_.....
BOREHOLE TOTAL DEPTH AS DRILLED: Zoo4
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING ; NO__
DEPTH TO BEDROCK: /PAk DEPTH TO WATER TABLE:_____
BOREHOLE FLUID: WATER_ _ FRESH WATER MUD_4_; SALT WATER MUD -

OTHER:
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION: j 4(4f

LOGGING CREW:_R. STELLER
VEHICLE(S) USED AND MILEAGE: _RENT/
MOBILIZED FROM: E,?C!2IiTja, P-&4.,
ARRIVED ON SITE: "7 j
STANDBY TIME:
LOGGING STARTED: W....O

DEPARTURE TIME: -7 :iro

CAUSE:
LOGGING COMPLETED:

1 o a Ro,, i P. Cor,. 4 92 /*82" s549-1234 F S 91 236
6E O•]%GO• iet f'o t I of 2 CC4NPFGO A nonng eopyýsIcs rev' ,' ' I I1049P Pag 23 of 366



SITE: CCNPP COLA.
CLIENT:._SCHNABEL
AUTHOR:_R. STELLER

DATE: rO_/ IS /2006
JOB:_6165
PAGE 2 OF 2

WINCH: C
MICROLOGGER
CALIPER PROBE

OMPROBE
53017
5368L

SILVERJ-•OYO OTHER_
OTHER
OTHER

PROBE OFFSET 112 IN MAX 2.08M(6.82 FT)124 IN MAX
CASING STICK-UP ARMS - ,' ARMS - .. ._

DEPTH REF. OFFSET .__ __ ,__ ___ . ___ . .......

START START END END
LOG NAME DEPTH TIME DEPTH TIME

p ;?6•% g! I_ V IV' a5 _; z-

__ _ _ _ _ _ _•2 L ,L 4 , ... L, j.. ...

CALIBRATION PLATE S/N 201 _ AS BUILT
1.__68 IN 3.937 IN 8.000 IN

FILE NAME (50 MM) (100 MM) 203.2 MM
AS MEAS. ;- I. . ___ _...

AS MEAS.
AS M EAS . _ ..... . ....... ...... ...

AS MEAS.
AS MEAS. _ '

MAINTENANCE PERFORMED ON SITE:__ _ _ _ _ _ _ _ _

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GFRt~0or0e~lq~lIof 2 CýýýnTnoae~ngpfýro CA 92882 11  6J236GEOVo P••i



GEf VYizt~vz
geophysical services

-3 ELOG FIELD LOG

SITE: CCNPP COLA DATE: CI / I_/2006
CLIENT:_SCHNABEL JOB:_6165
AUTHOR: R. STELLER PAGE 1 OF 2

CONTACT:_RUBEN TARUSELLI_ OFFICE_ PHONE:_
CELL.__ PHONE: 703-9061 797

CONTACT: _OFFICE_ PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:
COMPANY: PHONE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: V2- 3?," LOCATION:

COUNTY: RANGE: .... TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED.___
DIAMETERS AND DEPTH RANGES: i 0 TO %b ; . TO
BOREHOLE TOTAL DEPTH AS DRILLED: ' .t
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING . NOV
DEPTH TO BEDROCK: . J DEPTH TO WATER TABLE:
BOREHOLE FLUID: WATER-----; FRESH WATER MUD V/ ; SALT WATER MUD__

OTHER:
DEPTH TO BOREHOLE FLUID: /. TIME SINCE LAST CIRCULATION: Wtk

LOGGING CREW:_R. STELLER
VEHICLE(S) USED AND MILEAGE: _RENTAL
MOBILIZED FROM: "-YAx.-t'k, DEPARTURE TIME: '7'-&)
ARRIVED ON SITE: "7
STANDBY TIME: CAUSE:
LOGGING STARTED: ",,. 3r LOGGING COMPLETED:

GEO~t)sion G.eopstal Strvles 1151 Pomnona RodL Uu. P,.Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
GEOVision RoYprt 6165-01 Vol 1 of 2 CCNPP COLA Borng GeophysIcs rev A 11/14/2006 Page 241 of 366



SITE: CCNPP COLA
CLIENT:_SCHNABEL
AUTHOR:_R. STELLER

I- - -~
DATE:o / ••_ •006
JOB:_6165
PAGE 2 OF 2

WINCH: COMPROBE SILVER / OYO OTHER
MICROLOGGER 5 3 01 , OTHER
ELOG PROBE 5490I-, OTHER

PROBE OFFSET
CASING STICK-UP
DEPTH REF. OFFSET

2.50M(8.20 PT)

V-g "o~ vo,--m• .- ,•.

START START END END
LOG NAME DEPTH TIME DEPTH TIME-,-

MAINTENANCE PERFORMED ON SITE:___ ___ ___ __

-QUIPMENT PROBLEMS OR FAILURES:_

OUGGESTIONS, ADDITIONS, CHANGES:

of2 Os ~ ~92882 11f lIP9P ) 234XI g



geophysical services

AOUSiCTEt EVtEWER FIELD LOG

SITE: CCNPP COLA DATE: /_/2006
CLIENT:_SCHNABEL JOB:_6165
AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT:._RUBEN TARUSELLI -OFFICE__ PHONE:
-CELL PHONE:_703-906-1797

CONTACT: _OFFICE_ PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:
COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: (3 - Z-31 LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED_,
DIAMETERS AND DEPTH RANGES: O..A0TO 00S ____ TO
BOREHOLE TOTAL DEPTH AS DRILLED: ,-o'),'
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING ; NO /
DEPTH TO BEDROCK: Oh DEPTH TO) VATER TABLE:___
BOREHOLE FLUID: WATER ; FRESH WATER MUD V ; SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: l TIME SINCE LAST CIRCULATION: 5 N

Cp Ptu o Rnnde f P Coroja, CA 92882 Ph (91) 549-.1234 Fx (951) 549-1236GEOfEffsftnqgvpekIjo•'qVo 1 of 2 C n re1 12,] Page 243"of 366



GEos s3viezs
geophysical services

SITE:_CCNPP COLA
CLIENT:_SCHNABEL
AUTHOR: R. STELLER

DATE:J($'.._j/2006
JOB:_6165
PAGE 2 OF 2

LOGGING CREW:_R. STELLER
VEHICLE(S) USED AND MILEAGE: -RENTAL_
MOBILIZED FROM:
ARRIVED ON SITE:
STANDBY TIME:
LOGGING STARTED:

DEPARTURE TIME:

CAUSE:
LOGGING COMPLETED:

WINCH: COMPROBE SILVER OYO OTHER Av1
MICROLOGGER 5301 OTHER Y L&ý"
TELEVIEWER OPTICAL#5117 ACOUSTIC #5174 OTHER 6w 6Mq9--\•-r

PROBE TILT TEST RE. BRUNTON TILT
PROBE AZIMUTH TEST BRUNTON AZIMUTH eZ

PROBE OFFSET
CASING STICK-UP
DEPTH REF. OFFSET

OPTICAL i.BBM(6.I7FT) $AUT IC 1.44M(4g2FT) fA&%

I.-- - - ,-- - ; . . . .. ,, -

START START E ND END
LOG NAME DEPTH TIME :EPTH TIME

(51'nsmL~ L*61 .tos?" Ie U- rL
MAINTENANCE PERFORMED ON SITE: UA•ý ý;bý &, (Ow

t

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEOWNJffl *&* 1 I of 2- cfe 9eVfr~f1t4' C 9285262 11/A20) agj1 Wofdg236



GE (IYZbY'
geophysical services

_____BORING GEOPHYSICS FIELD LOG SUMMARY

SITE: CCNPP COLA
CLIENT:_SCHNABEL
AUTHOR:_R. STELLER

DATE: ( /1 VS/2006
JOB:_6165
PAGE 1 OF 2

PHONE: 703-906-1797CONTACT:_RUBEN TARUSELLI.

BOREHOLE CONSTRUCTION: CASED• UNCASED /
DIAMETERS AND DEPTH RANGES: 470 0 TO ,A _..... ;-,- TO
BOREHOLE TOTAL DEPTH AS DRILLED: -_ ,4wO
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING; NO....
DEPTH TO BEDROCK: hOk
BOREHOLE FLUID: WATER___; FRESH WATER MUD._jZ; SALT WATER MUD,

LOGGING CREW:_R. STELLER/_FA_5Oc-vLA-

LOG TYPE FILE NAME DEPTH RANGE DATE TIMES

1:7z~p~ .3 . a -/OroW. ,5 14_ 13_

5, V -.40. r..W v'5705

4, Tcz 4z.., .,

______ 1A~~44o _Sjq A45 4 14-'

I 1* 4

I i F _ _ A

I I

I Ii ____________________f ________________________ _______________ ______________________

GEC•PWon Geophyscd Services 1151 Pomona Road, Unit P, Corona, C4 92882 Ph. (9O1) 549-1234 Fx (951) 549-1236
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P-S SUSPENSION VELOCITY FIELD LOG

SITE:_.CALVERT CLIFFS COLA____-_ _ _ _
CLIENT:__SCHNABEL
AUTHOR:_R. STELLER___,

DATE2-Wj M
JOB:.6165

PAGE I OF _2

CONTACT:

CONTACT:-

CONTACT:

OFFICE PHONE:

-CELL__ PHONE:
OFFICE PHONE:

PHONE:
PHONE:
PHONE:

PHONE:
PHONE:
PHONE:

PHONE:

CONTACT:___________

DRILLER:
COMPANY:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

EA#__
BOREHOLE DESIGNATION: 4-0k_ LOCATION:

COUNTY: RANGE: TOWNSHIP: -SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED
DIAMETERS AND DEPTH RANGES: ,0 TO .4..0 ;_ _ TO_ _
BOREHOLE TOTAL DEPTH AS DRILLED: A"&•
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING " NO..
DEPTH TO BEDROCK: Q',, DEPTH TO WATER TABLE:
BOREHOLE FLUID: WATER FRESH WATER MUD--)(- SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: -% TIME SINCE LAST CIRCULATION:',

GEOVislon G eophyscal Services 1151 Pomona Road, ut P. Crona, CA 92882 4h(951) 549-124 F 49-1236
GEOVision Repor 5 6165-01 Vol 1 of 2 CCNPP COLA Bodng Geophysics rev xAW W ') Wage CA&



sea'Physica

SITE: CALVERT CLIFFS COLa
CUENT:._SCHNABEL
AUTHOR:_.R. STELLER

'ý- 4101. DATE: (P Z-,1/Cr
JOB:_6165
PAGE 2 OF

LOGGING CREW: , 9-- L C- 4..•tZ..

VEHICLE(S) USED AND MILEAGE: W.rq-
MOBILIZED FROM: f'.-4'tc. & DEPAR]

ARRIVED ON SITE: .Q':

STANDBY TIME: CAUSE:

LOGGING STARTED: '4Z : LOGGIN

STANDBY TIME: CAUSE:
LOGGING STARTED:_ LOGGIN. DEMOBILIZED TO: ARRIVA
ADDITIONAL DEMOB TIME: REASOI

F"URE TIME:__ _

IG COMPLETEDj",

IG COMPLETED:
LTIME:
N:

BATTERIES CHANGED BEFORE LOGGING: YES_ NOz'" STORED WITH NEW

WINCH COMPROBE E[ GREY• OYO [] RG[:] OTH [.
INSTRUMENT OYO 12004 4 19029 RG 160023; 160024 []

RECEIVER SIN 12008 200421 260662 11001 ] 23053

MAINTENANCE PERFORMED ON SITE:

SQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:__________________

COMMENT "S: 24kk),vo-QL- &--' A

Cot 0-

GEOV~on Geophysical Services 1151 Pomona Road, Ste P, Corona. CA 928 Ph 191) 1230

GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geophysics rev A



I GEOVISI
SITE:_CALVERT CLIFFS COLA

CUENT:.__SCHNABEL_
AUTHR>:_.-R. STELLER

SUSPENSION LOGGING FIELD NOTES
______________DATE: _____ ___ I ... _.

JOB:,_6165
PAGE S OF e

" i _i i I

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

0.5 1.64 _

1,0 3.28
1,5 4.92 2,
2.0 6.56 , __ _

2.5 8.20 _9

3.0 9.84 G&
3.5 11,48
4.0 13.12 _

4 .5 14 .76 , __.. ..... .. .... .

5.0 16 .4 0 1o ........ .....

5 .s 1 8 .0 4 %1 _ _.... . ... ... ...........
6.0 19.69 !2. 12 . . .... ...

6.5 21.33 t3 .. ..... ......_

7.0 22.97 14- ......

7.5 24.61 1 ...
8.0 26.25 t.
8.5 27.89 (1 ......... .... _ _

9.0 29.53 Vý 
_9.5 31.17 1-41

10.0 32.81 2,
10.5 34.45 6___
11.0 38.09 ....

1 1 .5 3 7 .7 3 ._. .... ......... _... . ._ __"'

12.0 39.37 2""
12.5 41.01 2'
13 .0 42 .65 2 ....... .... ....

13.5 44.29 "2-7

14.0 45.93 • "

15.0 49.21 3o
15.5 50.85 

__

16,0 52.49 -1-

16.5 54.13 .
17,0 55.77 V- ....
17,5 57.41 5< .....

18.0 59.06 4 ....
18.5 60.70 "_ _ _

19.0 62.34 5I
19.5 63.98 '' '-'

. J A.. 020.0 65.62 I
A A - A. L

GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geophysics rev A 11/14/2006 Page 248 of 366



, ~C.

SITE:_CALVERT C
CLIENT:_SCHNA

0 IOR:.R. STE

EOVISION SUSPENSION LOGGING FIEL D NOTES
LIFFS COLA •- 4t\ DATE- _ __•_ __ ___

E, PAGE-JOB:.6165
LLER PAGE 4- OF .

DEPTH iDEPTH UNFILTERED FILTERED COMMENTS

METERSFEET IFILE NO. I FILE NO. CASING, WATER, ROCK, ETC

20.5 67.26 L ........ .
21.0 6 .90 4 _ _.... . .

21.5 70.54 4,.
22.0 72.18 A.
22.5 73.82 .

23.0 75.46
23.5 77.10 4-r_-
24.0 78.74 4a
24.5 80.38 4.
25.0 82.02 I-b
25.5 83.66 61_ __... . _ _

28.0 85. 30 61, . ... ..

28.5 88.94 63 _________

27.0 88.58 S+- .....

27.5 90.22 . _... ._ ... . . ... . .

28R0 91.86
91.8628.5 93.50

29.0 95.14 •B

29.5 96.78 I '_. ...

30.0 98.43 60 ...._,__"_

30.5 100.07 61
31.0 101.71 WL
31.5 103.35 e. ...
32.0 104.99 0+-
32.5 106.63 0,. .

33.0 108.27 .

33.5 109.91 •'7
34.0 111.55 ,5
34.5 113.19 G.

35.0 114.83 10_

35.5 116.47 1'7 __....

30.0 118.11 -a -

36.5 119.75 . . __)_ .......... ___

37.0 121.39 74-..
37.5 123.03 75

38.0 124.67 "7_ _'' ' '

38.5 126.31 -1
39,.0 127.95 -1

39.5 I 129.59 1-_- -

GEOVIison Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geophysics rev A 11/14/2006 Page 249 of 366



GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE._CALVERT CLIFFS COLA
CLIENT:__SCHNABEL
AUTHOR:_R. STELLER

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

DATE: •
JOB:._6165
PAGE __ ,- .OF )

A

E-DEPTH -IDEPT• UNFILTERED FILTERED COMMENTSMLETERS IFEET IFILE NO. IFILE NO. ICASING, WATER, ROCK, ETC

40.5 132.8-7 .

41.0 134.51 ja &
41 5 136.15 4 S. .
42.0 137.80 414
42.5 139.44 A
4 3 .0 14 1 .0 8 _ _......... .

43.5 142.72 __

44.0 144.36 .
44.5 1 46.00
45.0 J47.64 go________0________
45.5 14928 41
46.0 150.92 4t
46.5 152.56 41'
47.0 154.20 ,* .
47.5 155.84 !2j " ... . ..... .
48.0 157.48 'lb
48.5 159.12 q97
49.0 160.76 .
49.5 162.40 A_.
50.0 184.04 Mt
50.5 165.68 (or
51.0 167.32 t...
51.5 168.96 1A
52.0 170.60 j..4
52.5 172.24 t...
53.0 173.88 tO__
53.5 175.52 I b

.....5 4 .0 . .. .1 7 7 .1 7 _ _ _o . _ _ _ _ __...._ _ _ _ _ _

54.5 178.81 1691
55.0 180.45 110 . ......

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 W1

59.0 193.57 Ila
59.5 195.2 1 • __\_ _......

!e0

60.0 196.85
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GEOVISION SUSPENSION LOGGING FIELD NOTES
r •! IFF. COLA iA" --. DATE: -6 lot.I Ql'r=o PAI \/C:P

" IENT:__SCHNABEL

* tHOR: R. STELLER

JOB:_6165
PAGE C. OF 0

1DEPTH IDEPTH JUNFILTERED FILTERED COMMENTSMETERS FEET LE NO. FILE NO. CASING, WATER, ROCK, ETC

61.0 200.13 r2.________

61.5 201.77 t1.3_ _ _ _ _ _ _ _

62.0 203.41 13:..
62.5 205.05 . .-5__ __ ___.

63.0 208.69 1) _________

63.5 208.33 12 -I _.......... ..__

64.0 209.97 12..._ .. . . ... _

64.5 211.61 _l_......

65.0 213.25 j _______... . .....

65.5 214.90 '1________
65.0 216.54 •02-..... _. . ..

6.5 218.18 1,33 ...... ..

67.0 219.82 13 _4/

675 221.46 135 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

68.0 223.10 13'1
V 68.5 224.74 137 .... .

69,0 226.38 f1 _ . .. .. . .

69.5 228.02 031 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

70.0 229.66 IY40 ____l

70.5 231.30 e47 ..... ._ _'

71.0 232.94 / 2 ..... ... .. . .. . ....

71.5 234.Z8 I' 3 ......

72.0 236.22 iqq o_...._ _,_,,_,,,,

72.5 237.86 is _ _ __,_ _ _ __,_ _,

73.0 239.50 vJ4 . . .. ..
73.5 241.14 N97 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

74.0 242.78 1.1
74.5 244.42 197 ___...._ _ -

75.0 246.08 ISO'
75.5 247.70 is,
76.0 249.34 157 _. ... ...

76.5 250.98 )

77.0 252.62_ ,f________
77.5 254.27 57________

78.0 255.91 154._ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _

78.5 257.55 9~ -7_ _ __ _ _

7 90 259.19_ _ _ _ _ _ _

79.5 260.83 15 _ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _

1 80.0 262.47 Ifg o
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:.CALVERT CUFFS COLA__-________

CLIENT: __SCHNABEL
AUTHOR:_R. STELLER.---------

DATE: _I ?)i'jA,
JOB:_6165
PAGE 7 OF

IDEPTH• I DEPTH IUNFILTERED FILTERED COMMENTS

.. ... [FEET tFILE NO. FILE NO- ICASING .WATER, ROCK, ETC

80.5 264.11 41_ _......

81.0 265.75 162-.

81.5 267.39 163 .. ... .........
82.0 269.03 Ibq . .. .
82.5 270.67 .ii,_ ... ......

83.0 272.31 _ _ _, _, ........... . . ..

83.5 273.95 147 "__. ...

84.0 275.59 16%__....

84.5 27723 169 ,,

85.0 278.87 1-10 _

85.5 280.51 il l ..........
86 .0 282.15 ,, r1 - .. .... .. . .. . .. ... .

86.5 283.79 1'73 .....

87.0 285.43 _ !_ __,_.,

87.5 287.07 I,.7
88.0 288.71 116 ............. .... .......
88.5 290.35 .17 ..........
89.0 291.99 Ix.
89.5 293.84 I'll_ _ _ __ _ _ __ _ _ __ _ _

90.0 295.28 1 .... .. ............
90.5 296.92 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

91.0 29&56 t . -....... . ...
91.5 30.20 _.63'
92.0 301.84 .

92.5 303.48 _ ,__ ........

93.0 305.12 1__ _

93.5 306.76 (•7
4:0-- -308.40_ _-_.--_ _ __....... .....

94.5 310.04 t___

95.0 311.68 00 __

95.5 313.32 |_ _ _ _, ,,

96.0 314.96 gq 2.
96.5 316.60 _I9q3
97,0 31824 19.
97.5 319.88 ,,.
98.0 321.52 j'.
98.5 323.16 /'T7
99.0 324.80 ,g'
99.5 326.44 J .

100.0 328.08 2.00
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GEOVISION SUSPENSION LOGGING FIELD NOTES
C LIFFS COLA %-- 4:0 DATE: (6 he I mRITF- t•.AI I::rT

' NT:._SCHNABEL
HOR:_R. STELLERI

JOB:_6165
PAGE 1 OF

DE-PTH DEPTH -UNFILTERED FILTERED COMMENTS
METERS IFEET FILE NO. .FILE NO. .CASING, WATERI ROCK, ETC

100.5 329.72 __ _......

101.0 331.36 _
101.5 333.01 2o0 .......... . .. . ...

102.0 334.65 Zo4 ........ ...
102.5 336.29 .o - . ... . .. . . .. .. . ...
103.0 337.93 2 ... .. . .
103.5 339.57 02 • ........ . .1.. .. ... ... ..
104.0 341.21 ' .. .. ..... ... . ..
104.5 342.85 '2...
105.0 344.49 , o4 ... ...... . _,_.

105.5 346.13 21%_

106.0 347.77 ~ '._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

108.5 349.41 Z' .....

107.0 351.08 s4_ _ _ _ _ _ _ __ _ _ _ _ _ _ _

107.5 352.69 7.iS
J08.0 354.33 '" _,

108.-5 355.97 ....
109.0 357.61 2,__,
109.5 359.25 .
110.0 360.89 .. i

110.5 362.53 , .
111.0 364.17 9..__

111.5 365.81 '2.'.. . .
112.0 367.45 - .'24• . . .. . . _ . .... . . ..

112.5 369.09 jr "_

- 113.0 370.73 .2z4 _._.. ...

113.5 372.38 ".
114.0 374.02 2,Z8 ......... . ... . ....

114.5 375.66 =A
115.0 377,30 "2_____.. .......

115.5 378.94 ,,•31
118.0 380.58
116.5 382.22 'z, 3 ..... ... .. . ...._

117.0 383.86 2"14, __ ._. . ... ....

117.5 385.50 'Z'.. '-

118.0 387.14
- t 4 -;--------.--------.----.-..-..-....-.-.--------.-- -

118.5 388.78 •2 7 LJ,~.r ~ -. _

. .-- i .. I_ - w%0+ Ta I I C", -tCJ. -f 81.- .
119.0 390.42 lid " wo.te to I

I +
119.5 392.06

-- t-----I
1 120.0 393.70

L
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GE IizŽ
geophysical services

.. -A., ACOUSTIC TELEVIEWER FIELD LOG

SITE: CCNPP COLA DATE: .. /2.006
CLUENT TLSCHNABEL JOB: 6165
AUTHOR: R. STELLER PAGE 1 OF 2

CONTACT:_RUBEN TARUSELLI OFFICEPHONE:
_CELL PHONE:_703-906-1797

CONTACT: _OFFICE_ PHONE:
PHONE:

CONTACT:_____ ____ PHONE:
PHONE:

CONTACT:_ PHONE:
PHONE:

DRILLER: PHONE:
COMPAN:_...._ PHONE:

DIRECTIONS TO SITE:___ _

GENERAL SITE CONDITIONSILOCATION:

BOREHOLE DESIGNATION: 15- AO0 LOCATION:

COUNTY: RANGE _ TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED "
DIAMETERS AND DEPTH RANGES: 'PI* 0 TO 4 0o' ;=,._TO
BOREHOLE TOTAL DEPTH AS DRILLED._A A22 .TO_

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING" No__
DEPTH TO BEDROCK. t3 , DEPTH TO WATER TABLE:
BOREHOLE FLUID: WATER . FRESH WATER MUD V SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: / TIME SINCE LAST CIRCULATION: -

GEOM.'"s GeoVhsicalServlces 1151 Pomoan Road, UntoP Corona,, CA 92882 Ph (951) 549-1234 )x (951) 549-1236
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* GE A-z'z
geophysical services

SITE:_CCNPP COLA
CUENT:_SCHNABEL
AUTHOR:_R. STELLER.

DATE: t / '•,-/2006
JOB:_6165
PAGE 2 OF 2

LOGGING CREW:tR. STELLER -. e,,- -
VEHICLE(S) USED AND MILEAGI: _RENTAL
MOBILIZED FROM: .. ) 6 u,'a-. . • DEPARTURE TIME: .
ARRIVED ON SITE: ,;,
STANDBY TIME: CAUSE:
LOGGING STARTED: Ik5'. 1 LOGGING COMPLETED: f".'- ....

WINCH: COMPROBE SILVER V OYO OTHER
MICROLOGGER 5301 ;' OTHER___________
TELEVIEWER OPTICAL #5117__ ACOUSTIC #&1-74ýO OTHER

PROBE TILT TEST ,LJ- BRUNTON TILT fŽ 2-1
PROBE AZIMUTH TESTJA.L BRUNTON AZIMUTH. 4 1

4t"Iot'r 0-2,0

I I ~

PROBE OFFSET
CASING STICK-UP
IDEPTH REF. OFFSET

IOPTICAL I .8BM(6.1I7FT) IACOUSTIC 1.44M(4.72FTI1- r_ 
_

C"- WwrT.DEPTH - - - - - -I RE . -_ii___,,,___. . ..

START START END END
LOG NAME DEPTH TIME DEPTH TIME
I Q__1 t O I 5.44 t .• 5 "17 1

I v r

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILUIRES:___________________

SUGGESTIONS, ADDITIONS, CHANGES:___________________

GEO~sibfo Geoph y*dervicvs 1151 Pomona Road, Unit P, Corona, C4 928ftI Ph (951) 549-1234 Fx (951) 549-1236
11/14/2006 Page 255 of 366GEOVision Report 6165-01 Vol I of 2 CCNPP COLA Boring Geophysics rev A



geophysical services

_______ CALIPER FIELD LOG

SITE: CCNPP COLA DATE: (.a...-8/2006
CLIENT:._SCHNABEL JOB:_6165_
AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT: RUBEN TARUSELLI -OFFICE_ PHONE:________
CELL PHONE:.703-906-1797

CONTACT: OFFICE_ PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:
COMPANY: .... ___PHONE:

GENERAL SITE CONDITIONS/LOCATION: ___

BOREHOLE DESIGNATION: N5L40 LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED V__ " "'-----"

DIAMETERS AND DEPTH RANGES: ,•-7,J 0TO JZZ7 ; _,-TO
BOREHOLE TOTAL DEPTH AS DRILLED: A:j
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING * NO V

__DEPTH1O BE[RQCK_ _K- __DEPTH_ _9_WATER _TABLE:___
BOREHOLE FLUID: WATER.j FRESH WATER MUD _; SALT WATER MUD

OTHER: P.V /-
DEPTH TO BOREHOLE FLUID: JP TIME SINCE LAST CIRCULATION: V 4 /if

LOGGING CREW:_R. STELLER , C..¢..-T
VEHICLE(S) USED AND MILEAG'E: -RENTAL
MOBILIZED FROM: Lewj,&T,,_•. e-,L np, DEPARTURE TIME: f..3
ARRIVED ON SITE: __o__
STAND3Y TIME: CAUSE:

LOGGING STARTED: t17:t1 LOGGING COMPLETED: I7:15;5

GEOVision GeophysicalService 1151 Pomona Road Linlt P, Corona, CA 92582 Ph (951) 34941234 Fx (951) 549.1236
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SITE:_CCNPP COLA
* CLIENT: SCHNABEL

AUTHOR:_R. STELLER

DATE: •L /2 006
JOB:_6165
PAGE 2 OF 2

WINCH: COMPROBE SILVER I/ OYO OTHER
MICROLOGGER 5301__/ OTHER
CALIPER PROBE 5368 OTHER 29tS

PROBE OFFSET 12 IN MAX 2.08M(6.82 FT) 24 IN MAX
CASING STICK-UP ARMS - I.5' ARMS -

.DEPTH REF. OFFSET _........ S.45' O" kai-t 1"

START START END END
LOG NAME DEPTH TIME DEPTH TIME

_4-, cPc, Z t-1 r o A . 1 r* Ls v -'

CALIBRATION PLATE S/N 201 AS BUILT
1.968 IN 3.937 IN 8.000 IN

FILE NAME (50 MM) (100 MM) 203.2 MM'AS MEAS. 6• •! • i .• ,, 1-43

AS MEAS. "..
AS MEAS. ,,,, , = ... U... ,
AS MEAS. ____

AS MEAS.
AS MEAS. ' ... _ - -_

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

•-" R A 4'!i•• ,• Io1 of 2 CCU0 Zft.tft a ' ,oilebA CA 9288211 /'1 VA9f) $49412a4 it f1W,1 23 6



GE( P0&zc
geophysical services

_______ELOG FIELD LOG

SITE:_CCNPP COLA
CUENT:,SCHNABEL
AUTHOR:_R. STELLER

DATE:...(v__ / 6...__12006
JOB:.6165
PAGE 1 OF 2

CONTACT:_RUBEN TARUSELLI OFFICE__ PHONE:
CELL_ PHONE:_703-906-1797

CONTACT:_ _OFFICE_ PHONE:
PHONE:.

CONTACT: -_. ___PHONE: ........
PHONE:

CONTACT:_ PHONE:.
PHONE:

DRILLER: PHONE:
COMPANY. PHONE:

GENERAL SITE CONDiTIONS-LOCATION:

BOREH4OLE DES IGNATION&4 A LOCATTION:

COUNTY. RANGE: TOWNSHIU SECTION:.-
BOREHOLE CONSTRUClON: CASED_ UNCASED V
DIAMETERS AND DEPTH RANGES: 4 9ý 0 TO 4__"_-O_. TO
BOREHOLE TOTAL DEPTH AS DRILLED: ,w'
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING ; NO V

.DEPT TO BEDROCK: I6,A DEPTH KO WATER TABLE:_______
BOREHOLE FLUID: WATER_; FRESH WATER MUD - SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: 0 TIME SINCE LAST CIRCULATION:W'" 4 (Z

LOGGING CREW:_R. STELLER R.. ;_ C..p•' r--
VEHICLE(S) USED AND MILEAGE: _RENTAL
MOBILIZED FROM: &E4/fo"-- PA, -" ,,. DEPARTURE TIME:
ARRIVED ON SITE: '100
STANDBY TIME: CAUSE:
LOGGING STARTED: 18i1 A4 LOGGING COMPLE"TED: Iq: 14 -

GEO iion (kop hysicas•e•rea

GEOVision Report 6165-01 Vol I of 2 C

1151 Pomona Roa4 Unit P, Cormam, CA 92882 Ph (951) 549-1234 ft (951) 5494236
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SITE.CCNPP COLA
CLIENT:_SCHNABEL
AUTHOR:_R. STELLER

4401 DATE:_-,_. /2006
JOB:.6165
PAGE 2 OF 2

WINCH: COMPROBE SILVER-V QOYOC OTHER
MICROLOGGER 53017 OTHER
ELOG PROBE 5490IL OTHER

PROBE OFFSET 2-50M(8.20 FT1 7

CASING STICK-UP _.'5__

DEPTH REF. OFFSET _____,___________

START START END END
LOG NAME DEPTH TIME DEPTH TIME

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GISO Vhin Geophysic ,ertvim

GEOVision Report 6165-01 Vol 1 of 2 C

1151 Pomona Road, Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GE ( JXL1i',
geophysical services

•A- .o4- BORING GEOPHYSICS FIELD LOG SUMMARY

SITE:_CCNPP COLA
CUENT:SCHNABEL
AUTHOR:_R. STELLER

DATE: (b / f.712006
JOB: 6165
PAGE 1 OF 2

PHONE: 703-906-1797CONTACT:_RUBEN TARUSELLIo

BOREHOLE CONSTRUCTION: CASED UNCASED V/
DIAMETERS AND DEPTH RANGES: '1t, 0TO Om___ _.,TO
BOREHOLE TOTAL DEPTH AS DRILLED:_____
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING . NO _
DEPTH TO BEDROCK: -

BOREHOLE FLUID: WATER__; FRESH WATER MUD___.I; SALT WATER MUD

LOGGING CREW:._R. STELLER

LOG TYPE FILE NAME DEPTH RANGE DATE TIMES

, b NO,$ ,C---.44,t i1,, 7S.o 0i - 1 4..:'r"• *b¶t,r" &4. CAL. e it.. b ,l,. X 14, 'S• 14 i:, z.

.. .. = . 1 . 2.0

0

t 1 1 4-

GEOP Von Geoplhyskoalrftces 1151 Pomtona Road, Unit P, Corona, CA 92852 -249-1234 P 6XW1236
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SGO

P-S SUSPENSION VELOCITY FIELD LOG

SITE: CALVERT CLIFFS COLA

CLIENT:__SCHNABEL
AUTHOR:_R. STELLER

DATE: ., .,.
JOB:_6165
PAGE 1 OF

CONTACT'___________

CONTACT:___________

CONTACT:

CONTACT:

OFFICE PHONE:
-CELL PHONE:

OFFICE PHONE:

PHONE:
PHONE:

PHONE:
PHONE:
PHONE:
PHONE:

PHONE:
DRILLER:
COMPANY:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

EA#: _

BOREHOLE DESIGNATION: - LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED V
DIAMETERS AND DEPTH RANGES. -'- ODTO -_ _ _TO -

BOREHOLE TOTAL DEPTH AS DRILLED: _ _ _

CONDUCTOR CASING?: YES___ DEPTH TO BOTTOM OF CASING ;

DEPTH TO BEDROCK: ___N DEPTH TO W/TER TABLE:

BOREHOLE FLUID: WATER_; FRESH WATER MUD 7-SALTWATER MUD

OTHER:

DEPTH TO( BOREHOLE FLUID:,/ TIME SINCE LAST CIRCULATION:!.

GEOVision Geophysical Services 1151 Pomona Road. Suite P, Corona. CA 92882 Ph 9U 549-1234 XFla1)o'9AO)1236

GEOVision Report 6165-01 Vol I of 2 CCNPP COLA Boring Geophysics rev A 11/1 2000



e,GE(t)VZ9,0

SITE:_CALVERT CLIFFS COLA
CLIENT:__SCHNABEL
AUTHOR:_R. STELLER

DATE: -/2? /oiy
JOB:_6165
PAGE 2 OF

LOGGING CREW: ' ->,TSAkJaQ-

VEHICLE(S) USED AND MILEAGE: ,

MOBILIZED FROM: LP-IUAW'bf) A>'.--

ARRIVED ON SITE: 9: -i)
STANDBY TIME:
LOGGING STARTED: __________o__
STANDBY TIME:_
LOGGING STARTED:
DEMOBILIZED TO:
ADDITIONAL DEMOB TIME:

DEPARTURE TIME: 3; 3

CAUSE:
LOGGING COMPLETED: I_ a. C)')
CAUSE:
LOGGING COMPLETED:
ARRIVAL TIME:
REASON:

BATTERIES CHANGED BEFORE LOGGING: YES ;NO !L ; STORED wrrH NEW
WINCH COMPROBE [] GREY[] OYO r-] R[] OTHm[

INSTRUMENT OYO 12004[] 15014] 19029m RG 160023WJ 160024 []
RECEIVER S/N 12008[] 20042H 26066 L 11001 [] 23053 [] :

MAINTENANCE PERFORMED ON SITE_

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

I I I

COMMENTS: 1o-r6 (-•,ii. •- "re. c .,4 - 1. • ov.

GEOVision Geophysical Services 1151 Pomona Road. Suite P. Corona,.CA 92882 Ph (951) 549-1234aFj
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GE(
SITE: _CALVERT CLIFI
CLIENT-__SCHNABEL

S"HOR:_R. STELLE!

)VISION SUSPENSION LOGGING FIELD NOTES
FSCOLA DATE: (g I. ..

JOB: 6165

R PAGE 3._ OF..

1

DPi IDEh TH UNFILTERED IFILTERED ICOMMENTSI
METERSFEET NO. FILE NO. CASING, WATER, ROCK, ETC

0.5 1.64 f .. .. ...

1.0 3.28 Z.-
1.5 4.92 "_,

2.0 6.56 4
2 .5 8.20 __ ..... . . . ..... ..

3.0 9.84 __....

3.5 11.48 _ ,,

4.0 13.12 ___.... ...... . ..

4.5 14.76 _

5.0 16.40 to

5.5 18 .04 _ ,_... . ... . ........

6.0 19.69 11

6.5 21.33 1's . ....

7.0 22.97 (4
7.5 24.61 ,' ....... . .

8&0 26.25 t,__
8.5 27.89 I0

9.0 29.53 (9 _,_....

9.5 31.17 tq ......

10.0 32.81 to .. .....

10.5 34.45 __. .... ..... ... .

11.0 36.09 7.._
11.5 37.73 ,4
12.0 39.37, 14-
12.5 41.01 Z_ __"

13.0 42.65 g& _ _ __ _

13.5 44.29 ,j..
14.0 45.93 '
14.5 47.57 ..
15.0 49.21 5.
15.5 50.85 . .

16.0 52.49 -__

16.5 54.13 33
17.0 55.77 "__-"

1•7.5 I 57.41 __

18&0 59.06 . "__50 ......

18.5 60.70 3.?
19.0 62.34 •

19.5 63.98 V__
20.0 65.62 4o0
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GEOVISION SUSPENSION LOGGING FIELD NOTES
tIrT::-" PAI %1tZ0- rtl:;qrrlA Vb- ac4-

%2,•l I S,,. t1fl../t V ,-,q I~ * S ,,.II '..' I•/

CLIENT__..SCHNABEL
AUTHOR:_R. STELLER-,

DATE: t011 .I&.
JOB:_6165

PAGE GE7...OF.

IDEPTHI DEPTH UNFILTERED LFILTERED ICOMMENTS
METER FE IFILE NO. . FILE NO. I CASING, WATER, ROCK, ETC I

20.5 67.26 4.t
21.0 68.90 A.Z
21.5 70.54 4S_
22.0 72.18 44
22.5 73.82 45- ..

23.0 75.46 41.0
23.5 77.10 -7
24.0 78.74 '16
24.5 80.38
25.0 82.02 5b..
25.5 83.66 ._ __...... , .

26.0 85.30 5'
26.5 86.94 ,
27.0 88.58 '"4
27.5 90.22 __"

28.0 91.86 ,__,_,,__ _ ,

28.5 93.50 1%"/ ......
29.0 95-14 _ _........... ...

29.5 96.78 <'-

30.0 98.43 60
30.5 100.07 fat.. ........
31.0 101.71 to t

31.5 103.35 fj, .
32.0 104.99 N .
32.5 106.63 C
33.0 108.2_ __ _ _

33.5 109.91 (/
_34 .0 - -. 11 -5.55 ...... ___,_

34.5 113.19 (01

35.0 114.83 "10

35.5 116.47 _71

36.0 118.11 "7z,
36.5 119.75 73_

37.0 121.39 "74-
37.5 123.03 '7r
38.0 124.67 1" _,

38.5 126.31 -7-7
39.0 127.95 . __

39,5 129.59 ..
40.0 131.23 _ __ _

w
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE: CALVERT CLIFFS COLA _ DATE: ! .

CLIENT:__.VGiNABEL JOB:_6165

O THOR:_R. STELLER PAGE_ _ OF_____

DEPTH DEPTH JUNFILTERED. FILTERED iCOMMENTS

!METERSIFEET FILE NO. IFILE NO. ICASING, WATER, ROCK, ETC

40.5 132.87 ..
41.0 134.51 8 ..

41.5 136.15 2"b
42.0 137.80 94-
42.5 139.44 . ..

43.0 141.08 b54
43.5 142.72 ..

44.0 144.36 51_ ......

44.5 146.00 5
45.0 147.64 QU
45.5 149.28 ...

46.0 150.92 11 ... .
46.5 152.56 --, ..... ___.... . .

47.0 154.20 %4-

47.5 155.84 q ...

' lAnn 1J7Al OL
--/U=U I

48.5 159A.2 ..
49.0 160.76 ..

49.5 162.40 • ._......

50.0 164.04 _ _ _

50.5 185.B (•f .. .... '"

51.0 167.32 ". .

51.5 168.96 (03.

52.0 170.60 (•64
52.5 172.24 (05' ......

53.0 173.88 (0..
53.5 175.52 (P"_

54.0 177.17 1 LYS

54.5 178.81 [(cA ....... .

55.0 180.45 '0.

55.5 182.09 (,l_

56.0 183.73 (QL

56.5 185.37 ____......... ...

57.0 187.01 J
57.5 188.65 -Uri- 0..

58.0 190.29

58.5 191.93 _

59.0 193.57 .... _ _." J--

59.5 195.21
I ~i

60.0 196.85
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geophysical services

- ,40 .- ACOUSTIC TELEVIEWER FIELD LOG

SITE:_CCNPP COLA DATE:_..j/j/2006
CLIENT:_SCHNABEL JOB:_6165
AUTHOR._R. STELLER PAGE 1 OF 2

CONTACT:_RUBEN TARUSELLI OFFICE_ PHONE:
SCELL,__ PHONE:_703-906-1797

CONTACT: _OFFICE__ PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:
COMPANY:- _PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: •-M4= LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:_
BOREHOLE CONSTRUCTION: CASED UNCASED V_
DIAMETERS AND DEPTH RANGES: ý 0 TO 2.ff ; ,-TO
BOREHOLE TOTAL DEPTH AS DRILLED: ,zV
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING ; NO._
DEPTH TO BEDROCK: h7 DEPTH TO WATER TABLE:
BOREHOLE FLUID: WATER_ FRESH WATER MUD_. SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: • TIME SINCE LAST CIRCULATION: A Z. 1i(Z

GEOVbiot Geophysical &S"es -1151 Pomona Road,4 n# P, Corona, C4 92882 Ph (951) 549.1234 Fx (951) 5494.236
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GEos svzicez
geophysical services

SITE:_CCNPP COLA
CLIENT:_SCHNABEL
AUTHOR:_R, STELLER

DATE: ( / a-',_/2006
JOB:_6165
PAGE 2 OF 2

LOGGING CREW: R. STELLER
VEHICLE(S) USED AND MILEAGE: _RENTAL
MOBILIZED FROM: L4-C#p4r1,-A 4-t-

ARRIVED ON SITE: _ _ _ _

STANDBY TIME:
LOGGING STARTED: JZ.`50

DEPARTURE TIME: •'0,0

CAUSE:
LOGGING COMPLETED: If 'la

WINCH: COMPROBE SILVER OYO OTHER_

MICROLOGGER 5301- OTHER_ _
TELEVIEWER OPTICAL #5117 ACOUSTIC .4t74"OS- OTHER

PROBE TILT TEST 0.. • BRUNTON TILT C>)
PROBE AZIMUTH TEST L BRUNTON AZIMUTH ?14 * "--vt 4 JL4A <? 6. & 6

. [ PROBE OFFSETCASING STICK-UP
DEPTH REF. OFFSET

OPTICAL 1.8BM(6.I7FT) ACOUSTIC -. 44M(4"72FT)
- - .. .. I z

START START END END
LOG NAME DEPTH TIME DEPTH TIME

! V, 6% I,

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEOYision GeophysWai Se"rv 115I Pomona Road, Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GE VN4~i;vz
geophysical services

i -,4o4-CALIPER FIELD LOG

SITE:_CCNPP COLA
CLIENT:_SCHNABEL
AUTHOR:_R. STELLER

DATE: ( /'A /2006
JOB:_6165
PAGE 1 OF 2

CONTACT:_RUBEN TARUSELLI OFFICE_ PHONE:_ _ _ _
_CELL- PHONE:_703-906-1797

CONTACT: -OFFICE__ PHONE:
PHONE:

CONTACT: PHONE-
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:
COMPANY: PHONE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: ( - 4 LOCATION:

COUNTY: RANGE: TOWNSHIP- SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASEDt/
DIAMETERS AND DEPTH RANGES: 4a!:-0 TO . ; TO
BOREHOLE TOTAL DEPTH AS DRILLED: ______
CONDUCTOR CASING?: YES__ DEPTH TO BOTTOM OF CASING" NO._
-DEPTH-TO-BEDROCK;--I-'-k----- DE-E-PTH -TO-WATER-TABLE-..--...........
BOREHOLE FLUID: WATER . FRESH WATER MUD v/; SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID:' TIME SINCE LAST CIRCULATION: 3 H 02,

LOGGING CREW:_R. STELLER
VEHICLE(S) USED AND MILEAGE: _RENTAL_
MOBILIZED FROM: pftA)ft 4),:Q-,_
ARRIVED ON SITE: g:c'O
STANDBY TIME:
LOGGING STARTED: 14-:2

DEPARTURE TIME: 5;90

CAUSE:
LOGGING COMPLETED: 14: SO

GEO Vsion GeophysicalServdeas

GEOVision Report 6165-01 Vol 1 of 2 C

1151 Pomona Road, Unt P, Corona, C4 92882 Phi (951) 549-1234 Fx (951) 549-1236
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SITE:_CCNPP COLA
CLIENT:_SCHNABEL
AUTHOR:_R. STELLER

DATE: (p I 2-WO __2006
JOB:_6165
PAGE 2 OF 2

WINCH: CC
MICROLOGGER
CALIPER PROBE

)MPROBE SILVER V' OYO OTHER
5301i77 OTHER_
5368 OTHER±t•L.

PROBE OFFSET 12 IN MAX 2.08M(6.82 FT) 24 IN MAX
CASING STICK-UP ARMS - I.11)' ARMS -
DEPTH REF. OFFSET sS2  -li toovr.

START START END END
LOG NAME DEPTH TIME DEPTH TIME

F>4c* p o- t W, 14.: I'i.iZ /-A*

CALIBRATION PLATE SIN 201 AS BUILT
,__ _ .....__ 1.968 IN 3.937 IN 8.000 IN

'" FILE NAME (50 MM) (100 &M) 203.2 MM
AS MEAS. &,oL- e..vT,$-r a .1 1 w•+
AS MEAS- fAoa,- C TE-r4MCQ TA 7 l ____

AS MEAS.
AS MEAS. .. ...
AS MEAS. _' _"_-_......

AS MEAS. -"

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

2~~~~~~~ PCNP -44~'n CA928 Ph ('951) 549-123 x~5'4
1/14/2006 Pae 269%o36 -26



G E .s vices
geophysical services

94-"4- LELOG FIELD LOG

SITE:_CCNPP COLA
CLIENT:_SCHNABEL
AUTHOR:_R. STELLER

DATE:_.L/._____ /2006
JOB:_6165
PAGE 1 OF 2

CONTACT:_RUBEN TARUSELLI _OFFICE__PHONE:
CELL , PHONE:_703-906-1797

CONTACT:_ _OFFICE* PHONE:_
PHONE:_

CONTACT:_ PHONE:
PHONE:

CONTACT:_ PHONE:
PHONE:

DRILLER: PHONE:
COMPANY: PHONE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: VP LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED V
DIAMETERS AND DEPTH RANGES: . t- 0 TO To; TO
BOREHOLE TOTAL DEPTH AS DRILLED:__ _ _

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING ; NO V
-DEP:TH-TOBEDROCK--- DEPTH TO-WATER-TABLE:
BOREHOLE FLUID: WATER-; FRESH WATER MUD.V_; SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID:- TIME SINCE LAST CIRCULATIONr,4/4f.

LOGGING CREW:_R. STELI FR
VEHICLE(S) USED AND MILEAGE: _RENTAL
MOBILIZED FROM: , - u--
ARRIVED ON SITE: 1:0-0
STANDBY TIME:
LOGGING STARTED: 1"

DEPARTURE TIME:___________

CAUSE:
LOGGING COMPLETED: 14" .7-f

GEOPFiskn Geophysk4 Ser dej 1151 Pomona Road, Unit P, Corona, CA 92882 ph _ 549-123$• tý W 23 6
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SITE:_CCNPP COLA_
CLIENT:_SCHNABEL_
AUTHOR:_R. STELLER

.DATE:_G / 2-t /2006

*JOB:_6165
PAGE 2 OF 2

WINCH: COMPROBE
MICROLOGGER 5301--
ELOG PROBE 5490/

SILVER OYO OTHER_
OTHER
OTHER

IPROBE OFFSET 2.50M(8.20 FT);
CASING STICK-UP 14" +-
DEPTH REF. OFFSET ,_______._.___ , .45" -'A'.

START START END END
LOG NAME DEPTH TIME DEPTH TIME

, ,~L ,,P , ~ , .. .. . c

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GBOVI•ion 67eophyskac Servsce 1151 Pomona Roan4 UnitP, Corona, CA 92982 Ph (951) 549-4231 Fx (951) 549-1236
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GE E3sz
geophysical services

F-4-7 BORING GEOPHYSICS FIELD LOG SUMMARY

SITE:_CCNPP COLA
CLIENT:_SCHNABEL
AUTHOR:_R. STELLER

DATE:_ý/ 14 12006
JOB:_6165
PAGE 1 OF 2

PHONE:_703-906-1797CONTACT:_RUBEN TARUSELLI

BOREHOLE CONSTRUCTION: CASED UNCASED V
DIAMETERS AND DEPTH RANGES: 4"L/O TO ,&0 ; _ TO

BOREHOLE TOTAL DEPTH AS DRILLED: Z" O
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING ; NO V
DEPTH TO BEDROCK: Nk -. .
BOREHOLE FLUID: WATER ; FRESH WATER MUD_ V/ SALT WATER MUD___

LOGGING CREW:_R. STELLER

LOG TYPE FILE NAME DEPTH RANGE DATE TIMES

044W,4-. -cLC _.•00eI I!o- 1 0.0.

~~~~~~ 1iY~ 914erV - __________

GEO Mion Geophysic1 Services 115) Pomona Roa4 Urng P, Coron, CA 92882 Ph 95) 549-1234 Fx (1/1)54961236
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* GE(fTi 8 w0/
geophysical services

P-S SUSPENSION VELOCITY FIELD LOG

DATE:- G)16; /SITE:_CALVERT CLIFFS COL/
CLIENT:_SCHNABEL
AUTHOR:_R. STELLER

JOB:_6165
PAGE 1 OF

V

CONTACT:

CONTACT:

CONTACT:

OFFICE PHONE:
_CELL PHONE:

OFFICE PHONE:
PHONE:
PHONE:.'
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:

CONTACT:___________

DRILLER:
COMPANY:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

EA#:
BOREHOLE DESIGNATION: - 4t-7 LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED V

DIAMETERS AND DEPTH RANGES: 4A"IO TO2 &-"'-r;_ T _"__

BOREHOLE TOTAL DEPTH AS DRILLED:

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING ; NO i

DEPTH TO BEDROCK: __ DEPTH TO W/ATER TABLE:

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

OTHER: __ _ _
DEPTH TO BOREHOLE FLUID: P TIME SINCE LAST CIRCULATION:"_-

GEOVIsion Geophysical Services 1151 Pomona Road Suite P, Corona, CA 92882 1 1/J4 549-1234 F g4 t238
GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geophysics rev A



geophysical services

SITE:_-CALVERT CUIFFS COLA-Af [DATE: (/,17 (o LO6
CLIENT:__SCHNABEL JOB:_6165__
AUTHOR:._R. STELLER PAGE 2 OF

LOGGING CREW:-
VEHICLE(S) USED AND MILEAGE:___ ___ ___ __

MOBlUZED FROM: L.4Cry4F2J PIL DEPARTURE TIME: 7 ;C5-

ARRIVED ON SITE: ' "-

STANDBY TIME: CAUSE:

LOGGING STARTED: 9 ".Y LOGGING COMPLETED:-:l Z9)

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 [1 GREYr] OYO ]. RGFJ] OTmI¶

INSTRUMENT oY0 12004[ 15014no 19029H RG 160023Fj 160024•]
RECEIVER S/N 120081[] 20042L 26066L 11001 []23053 [ •

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 (9516549-1236
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GEOVISIC
SITE: CALVERT CLIFFS COLA
CLIENT:_.SCHNABEL
AIJTHOR:FR. STELLE

"~i~P I~fDEPTH JULNFIL E
METERS FEET FILE NO,

)N SUSPE&SION LOGGING FIE NTES
8- Ab I DATE: .ra6T/0

JOB:_6165
PAGE 5F6

-p I

ED FILTEREDIFILE NO. COMMENTS
CASING.' WATER. ROCK. ETC I

_________FILE NO.
I

0.5 1.64 _.....

1.0 3.28 U

1-5 4.92 ..

2.0 6.56 . 4- ........
2.5 8.20
3.0 9.84 __,,

3.5 11.48 "l .....

4.0 13.12 __..

4.5 14.76

5.0 16.40 ijn ....
5.5 18,04 t(
6.0 19.69 Y, .....
6.5 21.33 r__
7.0 22.97 14-

7.5 24.61 1!9_
8.0 26.25 1(o ,.. ..... ......
8.5 27.89 (l. .. .... . .

9.0 29.53 (A.
9.5 31.17 (• . .. ... .. . . .... .

10.0 32.81 ?.- .....
10.5 34.45 V-k ... . . ....... .. .

11.0 36.09 U.. _____..........

11.5 37.73 2,5
12.0 39.37 4 ... . ..... _,.

12.5 41.01 ,. _ _.....

13.0 42.65 4..
13.5 44.29 2r1 .
14.0 45.93 29._
14.5 47.57 TA . ........

15.0 49.21 _ _ _ _ __O ...........
15.5 50.85 '3 .. ..

16.0 52.49 27L .
16.5 54.13 '7 -

17.0 55.77
17.5 57.41 '2,C"
18.0 59.06 '__

18.5 60.70 . .
19.0 62.34 it .

. 19.5 63.98 ~
- t %X f-

20.0 65.62
A ~ a.
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SITE:_CALVERT CLIFFS COLA
CLIENT:__SCHNABEL
AUTHOR:_R. STELLER

I~~-4O'? ~ DATE:___________
___JOB:_6165

PAGE OF .F

DEPTH DEPH UNFILTERED LT 1COMMENTS I
METERS IFEET IFILE NO. FILE NO. CASING, WATER, ROCK, ETC

20.5 67.26_4I________________

21.0 68.90 42-.
21.5 70.54 4-S ......
22.0 72.18 __...... .. .

22.5 73.82 .
23.0 75.46 ,_
23.5 77.10 4__. ......
24.0 78.74 ,..
24.5 80.38 4j
25.0 82.02 da ,,,

25.5 83.66 ; ..
26.0 85.30 .

26.5 86.94
27.0 88.58 •"4- ........
27.5 90.22 • ....
28.0 91.86 __"_

28.5 93.50_
29.0 95.14 • .,

29.5 96.78_C~________
30.0 98.43 __ _.....

30.5 100.07 f_____....
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 _ -i_3.19- _ _ __.........

35.0 114.83 2el
35.5 116.47 't. .....

36.0 118.11 "7 _.-

36.5 119.75 7.__
37.0 121.39 274-
37.5 123.03 7 _"_..... . ...
38.0 124.67 -1.

38.5 126.31 7__
39.0 127.95
39.5 129.59 .

40.0 131.23 ___ ....
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GEOVISION SUSPENSION LOGGING FIELD NuOIh
SITE CALVERT CLIFFS COLA Z-ý4-•) DATE: 6!A IeA
CLIENT:__SCHNABEL JOB:.6165

AUTHOR:_R. STELLER PAGE OF OF

DET UNFILTERED) FITRECOMMENTS
ERSFEET ,,IFILE NO. IFILE NO- CASING, WATER, ROCK, ETC

40.5 132.87 P ...... ...

41.0 134.51 • . ..... .

41.5 136.15 0A.,_ _... . .......

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 ....... ..

45.5 149.28 1 _........ ..

48.0 150.92 CIZ, ........... ..... ...

46 .5 152 .56 .j .. .. .. . ... ..... .. ....

47.0 154.20
47.5 155.84 47
48.0 157.48
48.5 159.12 q.1

To0 160.76 41..
-49.5 162.40 V
50.0 164,04 1fre
50.5 165.68 fbi *
51.0 167.32 fp
51.5 168.96 _____......p. ...
52.0 170.80 t54-
52.5 172.24
53.0 173.88 1J ,.
53.5 175.52 _OI

54.0 177.17 (0
54.5 178.81 (0_

55.0 180.45 •It,
55.5 182.09 .tt

56.0 183.73 .

56.5 185.37 ,&. - . .,j'

57.0 187.01
57.5 188.65
58.0 190.29
58.5 191.93

59.0 193.57

9.5 195.21 • _ _.... .......

,0.0 196.85
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geophysical services

0 CALIPER FIELD LOG

SITE:_CCNPP COLA
CLIENT:_SCHNABEL
AUTHOR:_RF STELLER

DATE: , / i(0 /2006
JOB:.6165
PAGE 1 OF 2

CONTACT:_RUBEN TARUSELLI -OFFICE_ PHONE:
CELL PHONE:_703-906-1797

CONTACT:_ _OFFICE_ PHONE:
PHONE:

CONTACT:_ PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:
COMPANY: PHONE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: ," 46' LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:_
BOREHOLE CONSTRUCTION: CASED UNCASED
DIAMETERS AND DEPTH RANGES: -3 -O TO • ; , _TO
BOREHOLE TOTAL DEPTH AS DRILLED: _ _-__br
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING; NO.__X
DEPTH TO BEDROCK: ?J DEPTH TO WATER TABLE:
BOREHOLE FLUID: WATER.; FRESH WATER MUD SALT-WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION: S lk.-

LOGGING CREW:_R. STELLER
VEHICLE(S) USED AND MILEAGE: _RENTAL
MOB3LIZED FROM: eAO4..-
ARRIVED ON SITE: "7.3 ,-
STANDBY TIME:
LOGGING STARTED: to1".

DEPARTURE TIME: Thb•-

CAUSE:
LOGGING COMPLETED:- II', +ZI

GEOV ion GeopkyjiclSevces 1151 Pomona Road; UnI P, Corona, CA 92882, l lP (5) 549--13 1236
GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geophysics rev A 1



SITE: CCNPP COLA
CLIENT:_SCHNABEL
AUTHOR: R. STELLER

DATE: 1 / I9/2006
JOB:_6165
PAGE 2 OF 2

WINCH: COMPROBE SILVER V OYO OTHER__

MICROLOGGER 501@2 OTHER_
CALIPER PROBE 53687 OTHER

SPROBE OFFSET 12 IN MAX 2.08M(6.82 FT) 24 IN MAX
CASING STICK-UP ARMS - ARMS
DEPTH REF. OFFSET_

START START END END
LOG NAME DEPTH TIME DEPTH TIME

CALIBRATION PLATE S/N 201 AS BUILT
1.968 IN 3.937 IN 8.000 IN

FILE NAME (50 M) (100 M 203.2 MM
AS MEAS. g"A X -0
AS MEAS. 6 ,46-1 Taf 6j 1
AS MEAS. ,_.... _

AS MEAS.
AS MEAS.
AS MEAS. __ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEOVflion Gephysic Servicest 6165-O1 Vol of2 NPPCO92882nn opn
GEOVislon Report 6165-01 Vot 1 of 2 C Ar~~onong~deopfySl6i%7sreV C 928j1 ii0Wzu). 5 49 -.12 3 i0a& V42S#6UD-1236



GE V30vzývz
geophysical services

407 ELOG FIELD LOG

SITE:_CCNPP COLA
CLIENT: SCHNABEL
AUTHOR:_R. STELLER

DATE: G / 1/,6/2006
JOB:_6165
PAGE 1 OF 2

CONTACT:_RUBEN TARUSELLI OFFICE_ PHONE:
-CELL PHONE:_703-906-1797

CONTACT:_ _OFFICE__ PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:
COMPANY: PHONE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: -A,0-2 LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASEDmkQ
DIAMETERS AND DEPTH RANGES: 4?34I0 TO 2m _-TO -

BOREHOLE TOTAL DEPTH AS DRILLED: 100o' T
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING_ _ NO "

- DEPTH-TO-BEDROCKý--'-- - -DE PTHTO-WATERTABLEE.

BOREHOLE FLUID: WATER ; FRESH WATER MUDjv SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION-:-1/4Z•

LOGGING CREW: R. STELLER
VEHICLE(S) USED AND MILEAGE: _RENTAL
MOBILIZED FROM: LZ(w*jj ,4- DEPARTURE TIME: 7 ..

ARRIVED ON SITE: '7155T
STANDBY TIME: CAUSE:
LOGGING STARTED: 1I LOGGING COMPLETED: j,'2gLo

GEOVisiom Geophysic_ 6 "V CsA
GEOVIsion Report 616"01 Vol 1 of 2 Cc~811Ad1pjFA,,C4 92m52 i i /fzqw1 5494 2J3va ft~$.ni,,36



SITE: CCNPP COLA
CLIENT:_SCHNABEL
AUTHOR:_R. STELLER

(•---'7 DATE:_I /2006
JOB: 6165
PAGE 2 OF 2

WINCH: COMPROBE SILVER V OYO OTHER
MICROLOGGER 5301 V OTHER
ELOG PROBE 5496-7 OTHER

PROBE OFFSET f 2.50M(8.20 FT)
CASING STICK-UP -I,."_- 1¾
DEPTH REF. O FFSET .. .. ., i Z -_ _"_..

START START END END
LOG NAME DEPTH TIME DEPTH TIME

MAJINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEOPVion Geophysicalservie 115-1 Pomona 1?oa4 UnI .', Co'r1 CA 92852iil4 z) S4". 3 za ",U M94236
GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geophysics rev A,



geophysical services

4 W tiC t -STIC T EMIEWER FIELD LOG

SITE:_CCNPP COLA DATE:../ ft_,/2006
CLIENT: SCHNABEL_ JOB;_6165
AUTHOR:_R. STELLER __ _ _ PAGE 1 OF 2

CONTACT:_RUBEN TARUSELLI OFFICE__ PHONE:
_CELL._ PHONE:_703-906-1797

CONTACT:_ _OFFICE__ PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT:_ PHONE:
PHONE:

DRILLER: PHONE:
COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: LOCATION:

...COUNT7- RANGE:v -- TOWNSHI-P: .............. •SE-CT N:_____

BOREHOLE CONSTRUCTION: CASED UNCASED
DIAMETERS AND DEPTH RANGES: 4-V0h TO 2br r _TO

BOREHOLE TOTAL DEPTH AS DRILLED:_ _,C_
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING ; NOV
DEPTH TO BEDROCK:- f_ DEPTH TO W/ATER TABLE:
BOREHOLE FLUID: WATER ; FRESH WATER MUD____ SALT WATER MUD - ;

OTHER:
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION;

GEO Vision Geophysical Services 1151 Pomona Road, Unit P, Corona, CA 92882 11/ Ikf) 549-1234p (M-j& R12 36
GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geophysics rev A



geophysical services

SITE:_CCNPP COLA
CLIENT:_SCHNABEL
AUTHOR:_R. STELLER

-- 41 1 - .
DATE: ( / tU 12006
JOB:_6165
PAGE 2 OF 2

LOGGING CREW: R. STELLER
VEHICLE(S) USED AND MILEAGE: RENTA
MOBILIZED FROM: IjO-,m-' ýEUL-)
ARRIVED ON SITE: .7 'R
STANDBY TIME:
LOGGING STARTED: U,. -

L
DEPARTURE TIME: -7 ,o!-

CAUSE:
LOGGING COMPLETED:

WINCH-: COMPROBE SILVER - OYO OTHER t
MICROLOGGER 5301 OTHER i0v1 ._
TELEVIEWER OPTICAL #5117 ACOUSTIC #5174

PROBE TILT TEST V- 3) BRUNTON TILT _ __o

PROBE AZIMUTH TEST StZ.. BRUNTON AZIMUTH2

nýl -TC
OTHER •V•A

PROBE OFFSET fOPTICAL 1.88M(6.17FT) IACOUSTIC 1.44M(4.72FT)
CASING STICK-UP 1 I
DEPTH REF. OFFSET

START START END END
LOG NAME DEPTH TIME DEPTH TIME

. ., P 04%I1

?'6sxz e - IS1,

MAINTENANCE PERFORMED ON SITE:____________________

EQUIPMENT PROBLEMS OR FAILURES:____________________

SUGGESTIONS, ADDITIONS, CHANGES:

GEO '•raon Geophysical Seni.es 1151 Pomona Ro Utlt P, C 1r1ta, CA 928 12 , ) $#9-! 2 3 4 pff .0AWo!4•##236
-GEOVision Report 6165-01 Vol I of 2 CCNPP COLA Borling eophysics rev



GE& 1V7S704
geophysical services

_____ BORING GEOPHYSICS FIELD LOG SUMMARY

SITE: CCNPP COLA DATE: (o /'tl /2006

CUIEN/T:_SCHNABEL JOB:_616__
AUTHOR:R.. STELLER PAGE 1 OF 2

CONTACT:_RUBEN TARUSELLi_...... PHONE:.703-906-1797_

BOREHOLE CONSTRUCTION: CASED UNCASED /
DIAMETERS AND DEPTH RANGES: 4i"%i OTO ago'_TO___
BOREHOLE TOTAL DEPTH AS DRILLED:______
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING .- ; NOtj/

DEPTH TO BEDROCK JT90
BOREHOLE FLUID: WATER_; FRESH WATER MUD-_•_; SALT WATER MUD

LOGGING CREW:_R. STELLER C. C.M E-L

LOG TYPE FILE NAME DEPTH RANGE DATE TIMES

d~q f 0, . .. . ... .. i',. . .J .~i s /~ ,_.. . • .

C*-066A:3% -- -i 4' & ctA& I ~ -
4w1w*r^ 1- A (01307w 4-0

&NOJMon Omphysical Se"k 1151 Pamona iioaa4 UntP, Carona, A 92882 Ph (951) 49-1234 Fx (9.1)549-236
GEOMision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geophysics rev A 11/14/2006 Page 284ofA366



P-S SUSPENSION VELOCITY FIELD LOG

SITE: CALVERT CUFFS COLA

CLIENT:_SCHNABEL
AUTHOR:_R. STELLER

DATE: 424 166
JOB:_6165
PAGE 1 OF4

CONTACT:__

CONTACT:

CONTACT:______ ___

CONTACT:

DRILLER:
COMPANY:_ _ _ __

OFFICE PHONE:
_CELL__ PHONE:
OFFICE PHONE:

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

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

EA#___
BOREHOLE DESIGNATION: I$.,a) LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:-

BOREHOLE CONSTRUCTION: CASED UNCASED_ V

DIAMETERS AND DEPTH RANGES: 4'4' 0 TO Z L ; _ , TO

BOREHOLE TOTAL DEPTH AS DRILLED: "2.-bs

CONDUCTOR CASING?: YES__ DEPTH TO BOTTOM OF CASING" NO_.

DEPTH TO BEDROCK: a A- DEPTH TO WATER TABLE: &I N
BOREHOLE FLUID: WATER ; FRESH WATER MUD_. SALT WATER MUD

OTHER:

DEPTH TO BOREHOLE FLUID: JL. TIME SINCE LAST CIRCULATION: s' iN&

EOVIon Geophysical Services 1151 Pomonoa Road2 Suite P, Corona, CA253
GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geophysics rev A 11/14/2006



SITE:_CALVERT CLIFFS COLA - DATE: 1C0c /4,
CLIENT:__SCHNABEL JOB:_6165

AUTHOR:_R. STELLER______ PAGE 2 OF=

LOGGING CREW: (L. I C.

VEHICLE(S) USED AND MILEAGE: •.-& ..t

MOBILIZED FROM: DEPARTURE TIME: I. |,'3. "

ARRIVED ON SITE: .

STANDBY TIME: CAUSE:

LOGGING STARTED- V LOGGING COMPLETED: I2' 2 4-

STANDBY TIME: CAUSE:

LOGGING STARTED: LOGGING COMPLETED:

DEMOBILIZED TO:__ ARRIVAL TIME:

ADDITIONAL DEMOB TIME: REASON:__________

BATTERIES CHANGED BEFORE LOGGING: YES__; No._L STORED WITH NEW
WINCH COMPROBE[f] GREY"- OYO E] RGFJ OTH[&

INSTRUMENT OY0 12004Ei 15014~ 19029F RG 180023E1 18004[j
RECEIVER SIN 12008[:] 20042LJ 26068 L 11001 r] 23053 [] ,

MAINTENANCE PERFORMED ON SITE:

-EQUIPMENT-PROBLE-MS-OR-FAILURES:_ __... ..

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS: .$ -

GEOVislon Geophysical Services 111 Pomna Road, Suite P. Corona, CA 92882 ph 1549-1234 Fx
GEOVislon Report 6165-01 Vol I of 2 CCNPP COLA Boring Geophysics rev A 11/14/20(09651 Page N ~of3%9



GEOVISION SUSPENSION LOGGING FIELD NOTES
r"rt IC. (.f! A - 4-I " DATE: (oZ' it/?l) 4-rC fýAIWCO

* T:, SCHNABEL,IO~r:.R. STELLER
JOB:.6165
PAGE- O--F

DEPTH DEPTH UNFILTERED FILTERED COMMENTS
|METERS FEET LE NO. ,ILE NO. , CASING, WATER, ROCK, ETC

0,5 1.64 00N________

1 .0 3 .2 8 2 . . . . . _ .......... ... ...... .

1.5 4.92 3 .... ... ... ...

2.0 6.56 4. .........
2.5 8.20 .S
3.0 9.84 4p ..... . .

3.5 11.4 8 "7 ... .. ...... . ...

4.0 13.12 ___.. .. .. _.... .

4.5 14.76 C .. .. . .... .
5.0 16.40 1. ,I .__......__. ,

5.5 18.04 Q__

6.0 19.69 t _

6.5 21.33 j..

7.0 22.97 t4. ___.. ..........
7.5 24.61 1 __. . . .. . .._'__..

8.0 26,25 1!6 .._

8.6 27.89 1? ..... .

910 29.53 b ..... ........
915 31.17 V!_______

10.0 32.81 U
10,5 34.45 2,.

11.0 28.09 L7,

11.5 37.73 24
12.0 39.37 7-4-
12.5 41.01 .
13.0 42.65
13.5 4429 .
14.0 45.93 L,

14.5 47.57 _._ _

15.0 49.21 ý --

1 5 .5 5 0 .8 5 $ " _ _ _t

16.0 52.49 S2. .. ....__ _......

16,5 54.13 3$-
17.0 55.77 34-

17.5 57.41 _

18.0 59.06 3,, _

18.5 60.70 o_ _

.,4 n A Cr3 A A ' '+ .. . .
1 •,U

19.6 63.98
~~~~1 I I I20.0 65.62 lAD

-......-... 4 .4. I
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_CALVERT CLIFFS COLA
CLIENT:__SCHNABEL
AUTHOR:_R. STELLER

DATE: (0
JOB:._6165
'AGE OF f ,

IDEPTH DEPTH UNFILTERED
METERS IFEET IFILE NO.

I ........ I .... . • . . ..

I FILTEREDFILE NO.
COMMENTS
CASING. WATER. ROCK. ETC I

20.5 67.26 41 ____ _,

21.0 68.90 4• .....
21.5 70.54 4 .3
22.0 72.18 A*-
22.5 73.82 4..
23.0 75.46 4•>
23.5 77.10 k'?
24.0 78.74 4b
24.5 80.38 A,
25.0 82.02 5u .................
25.5 83.66 $1 '"
26.0 85.30 1"3. ._.
26.5 86.94 6!) ........ ...
27.0 88.58 6*q, ......
27.5 90.22 . __._. ......__,__

28.0 91.86 _.
28.5 93.50 ..
29.0 95.14 St
29.5 98.78 =? ..............
30.0 98.43 6 ........ . .
30.5 100m07 4t
31.0 101.71 6Z.
31.5 103.35 ,,,..
32.0 104.99 &1-_________

32.5 106.63 ...
33.0 108.27 CG .. ...... .. ...
33.5 109.91 r6 .
34.0 111.55 ,.• ....

34.5 113.-19 - ? .... . . ....... . .
35.0 114.83 ." .,__...____......
35.5 116.47 '7.
3•.0 118.11 -. 7_
36.5. 119.75 77 1,
37.0 121.39 14-
37.5 123.03 " '"
38.0 124.67 -,7 .&.o..........

38.5 126.31 -1?
39.0 127.95 1' ___ ..........
39.5 129.59 -"q .. .........
40.0 =131.23 i : ..... ..
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$ITE:_CALVERT
. 'T:_SC*H

,OR:_R. ST

GEOVISION SUSPENSION LOGGING FIELD NOTES
CLIFFS COLA_ R- 4,11A DATE: .. ,) o

1ABEL JOB:_6165

ELLER PAGE I,.0OF

IDEPTH IDEPTH UNFILTERED FILTERED COMMENTS
MERSI FEET IFILE NO. IFILE NO. ICASING, WATER, ROCK, ETC

40.5 132.87 8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

41.0 134.51 _ ___.'Z._............ .

4 1.5 136 .15 e s _.,_ _.... . ...... ... ... . . . .

42.0 137.80 Ah A.
4 2 .5 1 3 9 .4 4 & C ... .. .. .. ..... .

43.0 141.08 _ _... .. ..__. . .. .

4 3 .5 14 2 .7 2 ,,Q_'7 ... .. .... ... ........ . _ _ _.. . .

44.0 144.36 •.6
-44.5 146.00o 23
45k.0 '147.64 "to_ _ __ _ _ _ __ _ _ _ __ _ _ _

45.5 149.28 - 1 ---•_ _ _. ..... • o L,,.

40.0 150.92 _"_--

46.o 152.56 g- ....
47.0 154.20 #_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

47.5 155.84 r_ _ _ _ _ _ _ _ _ _ _ _ _ _

t8.0 167.48 9• A .. _.. . _. .._....

'48.5 159.12 _ _ _

49.0- 160.78 6 _______

.49.5 162.40 i _ _ _ _ _

500 164504 ,,to,,o,_,_ _

60.5 16.88 to,.
51.0 187.32 IoL.

51.5 168.96 101,
52.0 170,60 "6A,

52.5 172.24 [a,;
53.0 173.88 10b
53.5 175.52 (6' 7 ........ .

54.0 177.17 (•
54.5 178.81 I ________

55&0 180.45 I

55.5 182.09 11 1

58.0 183.73 • It,

56.5 185.37 1 il~_________________
57.0 187.01 114-
57.5 188.65 . . ...... _ • IV

58.0 190.29 . ........

58.5 '191.93

59.0 193.57 . . . .... .

59.5 195.21

i 60.0 z_ 7"-,1... 85. •,,
L...~ I196.85
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_.CALVERT CLIFFS COLA . - DATE: z/ /qo

CLIENT:.__SCHNABEL JOB:-6165
AUTHOR:R SEER"-• PAGE ('v .O._

IDEPTH IDEPTH 0-FTRE Fi-L 'E5 lCOMMENTSF I L T E RER ECDM 
N T

METERS IFEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC
DEPTH DEPT UNFILTERE . .1ROK.ET

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

64.0 209.97 ,,

64.5 211.61

65.0 213.25 ...... _._....

65 .5 214.90 .... . ..... , ........ .. ... .

66.0 216.54
66.5 218.18
67.0 219.82 L .... ...... .. .

67.5 221.46
68.0 223.10

68.5 224.74
69.0 226.38 . . .... . ... ... :

69.5 228.02

70.0 229.66o,

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)f
geophysical services

9- 4' ACOUSTIC TELEVIEWER FIELD LOG

SITE: CCNPP COLA DATE: to I/ F- 12006
CLIENT:.&SCHNABEL JOB:..6165 _....
AUTHOR:R. STELLER PAGE I OF 2

CONTACTJRUBEN TARUSELLI _ OFFICE _PHONE:
CELL._ PHONE:_703-90W-1797

CONTACT: __OFFICE_ PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT-A ... ' __PHONE:
PHONE:___-_,_,_....

DRILLER: PHONE:
COMPANY:_ PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: -) LOCATION:

COUNTY.. RANGE: TOWNSHIP: SECTION:-
BOREHOLE CONSTRUCTION: CASED UNCASED V/
DIAMETERS AND DEPTH RANGES: .4A!", 0 TO 2tzb ___.. .TO
BOREHOLE TOTAL DEPTH AS DRILLED: 2 '
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING ; NO V
DEPTH TO BEDROCK- _E DEPTH TO WATER TABLE:
BOREHOLE FLUID: WATER. FRESH WAR MUD SALT WATER MUD

OTHER-
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULA71ON: sz rg

GEOVisokn Geophyskai Services 1151 Pomona Roat, Unft A, Corona, CA 92882 Ph (951) 549.1234 Fx (951).549-1236
GEOVision Report 6165-01 Vol I of 2 CCNPP COLA Boring Geophysics rev A 11/14/2006 Page 291 of 366



GEos seYi&ze
geophysical services

SITE: CCNPP COLA
CLIENT: SCHNABEL
AUTHOR:_R. STELLER

DATE,_(_4j/J2006
JOB:_6165
PAGE 2 OF 2

LOGGING CREW:..R. STELLER GC.
VEHICLE(S) USED AND MLEAGEi: _RENTAL
MOBILIZED FROM: L *,!p-&"-rba Pzbm a DEPARTURE TIME:.
ARRIVED ON SITE: i:bO.
STANDBY TIME: CAUSE:
LOGGING STARTED: 14 : S LOGGING COMPLE

1!2'0o

TED: k.- 4'I

WINCH: COMPROBE SILVER / QYO OTHER
MICROLOGGER 5301 -OTHER____
TELEVIEWER OPTICAL #5117 ACOUSTIC #64-74 65100 OTHER

PROBE TILT TEST 3 q* BRUNTON TILT T_3 ft

PROBE AZIMUTH TEST /4r. T BRUNTON AZIMUTH 68-
,p - he- k'! 0 1 . is -ý'

PROBE OFFSET IOPTICAL I.88M(6.17FT) ACOUSTIC I.44M(4;72FT)
CASING STICK-UP _______

DEPTH-REF. OFFSET _______ _______j'us 'J START START END END
LOGNAME DEPTH TIME DEPTH TIME

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:___________________

SUGGESTIONS, ADDITIONS, CHANGES:___________________

GEOfVsion Gephyy1ca•'S"k 1151 Pomona Roa" Unit A, Corona, C4 92882 Ph (951) 549-1234 Fx (951) 54941236
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GE&~
geophysical services

k4a CALIPER FIELD LOG

SITE:_CCNPP COLA
CUENTLSCHNABEL
AUTHOR:_R. STELLER -------------------

DATE:•. _JI 2•I2,006 ;
JOB:_6165
PAGE 1 OF 2

CONTACT; RUBEN TARUSELLI OFFICE_ PHONE:__
CELL__ PHONE:..703-906-1797

CONTACT:_ __ -OFFICE_ PHONE:

CONTACT:

CONTACT:,

DRILLER:
COMPANY:

---------- I -----------

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

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

GENERAL SITE CQNDITIONSIL-OCATIONL

BOREHOLE DESIGNATION: 19 41l LOCATION:

COUNTY;.. RANGE: TOWNSHIP, SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED -

DIAMETERS AND DEPTH RANGES: 4/A'- TO U-o• ; , TO
BOREHOLE TOTAL DEPTH AS DRILLED:_______
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING. NO V_

DEPTH TO BEDROCK: I~ DEPTH To WATER TABLE:
BOREHOLE FLUID: WATER ,FRESH WATER MUD__, SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID:. i TIME SINCE LAST CIRCULATION:. Z h a.-

LOGGING CREW:_R. STELLER 1.. . 0,A
VEHICLE(S) USED AND MILEAGE: RENT?
MOBILIZED FROM: L•f,..•-,,P..1..a-
ARRIVED ON SITE: 1IS:
STANDBY TIME:
LOGGING STARTED: LrO"/o. Lb.55"

,L
DEPARTURE TIME: 1_ W

CAUSE:
LOGGING COMPLETED: to/'l !o 9: :4,r

GEO Visan Gwaphysiml SPc*
GEOVision Report 6165-01 Vol I of 2 CCN

115. Puomona Raa4 UNi P, Corona, CA 9P2,2 Ph (951) S49-12.24 Fx (031) $49-1236
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SITE:_CCNPP COLA
CLIENT: SCHNABEL
AUTHOR:_R, STELLER

U *~V ~ p
DATE- 6 / ?'ý1J2006 /Sku bf
JOB: 6165
PAGE 2 OF 2

0
WINCH: C(
MICROLOGGER
CALIPER PROBE

)MPROBE
5301 __
5368

SILVER V/ OYO OTHER
OTHER
OTHER j-

PROBE OFFSET 12 IN MAX 2.08M(6.82 FT 24 IN MAX
CASING STICK-UP ARMS -ARMSIDEPTH REF. OFFSET, .|•._' E ,

START START END END

LOG NAME DEPTH TIME DEPTH TIME

_____________ ,e• t,•,, P r:i,: i-• Ki12k im -.

CALIBRAT1ON PLATE SIN 201 AS BUILT owIN
1.968 IN 3.937 IN 8.000 IN

FILE NAME (50 MM) (100 MM) 203.2 MMAS MEAS" 84it C*,3 -Z•••.,. •. qb,
AS MEAS. - _ __?v__V,._.€._ _I, qt- _

IAS MEAS. 6•4)8.;+.T--: • '.'" !r•• •••
AS MEAS.

AS M EAS. I_.... __i . .. ..
AS MEAS. _"_'__,,,______ .......

- /m/=.

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

C,%WMW ~2 CCP1P4ikai*V~IP~oa C4 928WI1 4/2ME (951) 549-laU. 7w4ýs9 4 9-236



GE (O)M&I
geophysical services

4"'8 ELOG FIELD LOG

SITE:_CCNPP COLA
CLIEN4T:_.SCHNABEL
AUTHOR:_R. STELLER

DATE: i / T '/2006
JOB:,6165
PAGE 1 OF 2

CONTACT:RUBEN TARUSELLI _OFFICE_ PHONE:
_CEL.L._. PHONE:3703-906-1797

CONTACT: _OFFICE_ PHONE:
PHONE:

CONTACT: _PHONE_
PHONE:

CONTACT: ..... _PHONE:__
PHONE:

DRILLER: ..... ... PHONE: ___
COMPANY: _______PHONE:______

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: .I'4_z LOCATION:

COUNTY: _1RANGE:- TOWNSHIP:- SECTION:.
BOREHOLE CONSTRUCTION: CASED UNCASED V
DIAMETERS AND DEPTH RANGES: -.... 0 TO ; ____TO
BOREHOLE TOTAL DEPTH AS DRILLED: ,..
CONDUCTOR CASING?: YES__ DEPTH TO BOTTOM OF CASING N,_ t
DEPTH TO BEDROCK( •,A• DEPTH TO WATER TABLE:__ _e,
BOREHOLE FLUID: WATER ; FRESH WATER MUD..Z_( SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: j TIME SINCE LAST CIRCULATION:_ & I ,R..

LOGGING CREW:_R. STELLER
VEHICLE(S) USED AND MILEAGE: RENTA
MOBILIZED FROM: L.,;-tm. 6T-jý4.k r4
ARRIVED ON SITE: .7: 3&>
STANDBY TIME:
LOGGING STARTED: 1 ;•-5b

kL

DEPARTURE TIME: "7t "

CAUSE:
LOGGING COMPLETED, _6 * 1j5"

[" jj. _

GRO Vsion G&V9WcaSarPlces 1151 Pomona Roa4, LP, Corona; CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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SITE:CCNPP COLA
CUENT:..SCHNABEL
AUTHOR:_R. STELLER

L DATE: ( / 5 /2006
JOB:_6165
PAGE 2 OF 2

WINCH: COMPROBE SILVER v/ OYO OTHER
MICROLOGGER 53.01, OTHER_
ELOG PROBE 5490Z OTHER

PROBE OFFSET 2.50M(8.20 FT
CASING STICK-UP -. 5. k " P.

DEPTH REF. OFFSET JI

START START END END
LOG NAME DEPTH TIME DEPTH TIME

5!TM& LP& Ii .0 .q .,, ., I ,;-

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GRO Vision Gwophysica1 S-ces

GEOVision Report 6165-01 Vol 1 of 2 C

1151 Pomona Rog Un#P, Corona, C4 92•52 Ph (95I) S49-1234 Fx (951 549-1236
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geophysical services

- 4£j , BORING GEOPHYSICS FIELD LOG SUMMARY

SITE: CCNPP COLA
CLIENT:_SCHNABEL
AUTHOR:_R. STELLER

DATE:.,j t I., /2006
JOB:_6165
PAGE 1 OF 2

PHONE:_703-906-1797CONTACT:_RUBEN TARUSELLI

BOREHOLE CONSTRUCTION: CASED UNCASED V
DIAMETERS AND DEPTH RANGES: 4=4-0 TO ?AO__ _?-,TO
BOREHOLE TOTAL DEPTH AS DRILLED:__
CONDUCTOR CASING?: YES- DEPTH TO BOTTOM OF CASING. NO V
DEPTH TO BEDROCK: N"&'
BOREHOLE FLUID: WATER__ FRESH WATER MUD V" ; SALT WATER MUD

LOGGING CREW:_R.. STELLER

LOG TYPE FILE NAME DEPTH RANGE DATE TIMES

LIU it-, i ., . 7 - I

~I
, ~ ~ ~ ~ AV 4. &1 ......

ap.... ..- 1|mkn 2 86 ,t .. . . ... Iq 4

GRO Vison GeopIhyslc.I Services 1151 Pomona Road, UntsP, Corona, CA 928$2 Ph (951) 549-1234 Fx (951)549-1236GEOVision I7eport 6165-01 Vol 1 of 2 CCNPP COLA Boring Geophysics rev A 11/14/2006 Page 2R' of 366



GE (f v 21z
geophysical services

¶5-4, VfE=R v .FIELD LOG

SITE:_CCNPP COLA
CLIENT:_SCHNABEL
AUTHOR:_R. STELLER

DATE:.LIi./3_20o6
JOB:_6165
PAGE 1 OF 2

CONTACT RUBEN TARUSELLI

CONTACT:

CONTACT:

CONTACT:

DRILLER:
COMPANY:

_OFFICE__ PHONE:
-CELL PHONE:_703-906-1797
-OFFICE_ PHONE:

PHONE:
PHONE:
PHONE:

___ PHONE:
PHONE:
PHONE:
PHONE:

(0
DIRECTIONS TO SITE:

GENERAL SITE CONDITIONSL.OCATION:

BOREHOLE DESIGNATION: -O4Nt LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED 7
DIAMETERS AND DEPTH RANGES: . 0 TO 2-W___•_TO
BOREHOLE TOTAL DEPTH AS DRILLED: 

TO_______

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING- N0•_.'
DEPTH TO BEDROCK: K) ý DEPTH TO ,VATER TABLE:
BOREHOLE FLUID: WATER _; FRESH WATER -MUD- I/; SALT WATER MUD-;

OTHER:
DEPTH TO BOREHOLE FLUID,, TIME SINCE LAST CIRCULATION: , "O-,

GEOtsion GwpchysiciSen4ces 1151 Pomona Roa4 Unit P, Coronq, CA 92882 Ph (951) 549-1234 Fx (9541) 59-1236
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GEos sVervc
geophysical services

SITE:_CCNPP COLA
CLIENT: SCHNABEL
AUTHOR:_R. STELLER

DATE: G I (3 /2006
JOB:_6165
PAGE 2 OF 2

LOGGING CREW: R. STELLER
VEHICLE(S) USED AND MILEAGE: _RENT/
MOBILIZED FROM: •,a-rt •,,.
ARRIVED ON SITE: -7:9
STANDBY TIME:
LOGGING STARTED: _ " .

DEPARTUREJTIME: ".C0o

CAUSE:
LOGGING COMPLETED:

WINCH: COMPROBE SILVER OYO OTHER
MICROLOGGER 5301 OTHER 0V&64.3-
TELEVIEWER OPTICAL #5117 ACOUSTIC #5174 OTHER - 0X .

PROBE TILT TEST 2b BRUNTON TILT
PROBE AZIMUTH TESTI , 0 BRUNTON AZIMUTH_

PROBE OFFSET
CASING STICK-UP
DEPTH REF. OFFSET

OPTICAL 1.88M(6.17FT) AOSI C 1.4,P72T 0ý

START START END END

....... START STAR•T ..... END END
LOG NAME DEPTH TIME DEPTH TIME

1.2; 2,1QLLL

1' I 9

MAINTENANCE PERFORMED ON SITE:.

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES: . U "- I

GEOV~I~on Gc~vhvsicaJl_ *er • 1151 Pomona koad& UnZIP, Cronrn CA 92882 .Ph (951) 549-1234 Fx (951) 549-1236SGEOVisior" R~port6165-OV VoloI2CCNPP COLA Borng Geophysics rev A 92 /14l2 006 S4age 299 of 366



geophysical services

P-S SUSPENSION VELOCITY FIELD LOG

SITE:_CALVERT CLIFFS COLU

CLIENT:_SCHNABEL
AUTHOR:_R. STELLER

DATE:. /
JOB:_6165
PAGE 1 OF

CONTACT:

CONTACT:

CONTACT:

CONTACT:

OFFICE PHONE:

-CELL PHONE:
OFFICE PHONE:

PHONE:

PHONE:
PHONE:
PHONE:

PHONE:
PHONE:
PHONE:

DRILLER:-
COMPANY:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONSILOCATION:

EA#:
BOREHOLE DESIGNATION: .• V LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED

DIAMETERS AND DEPTH RANGES: - TO & -TO
BOREHOLE TOTAL DEPTH AS DRILLED:,4

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING ; NO V
DEPTH TO BEDROCK: Wh DEPTH TO WATER TABLE:

BOREHOLE FLUID: WATER ; FRESH WATER MUDIL; SALT WATER MUD___

OTHER:

DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION: k.•-

GEOYOGe hplfjM% MOs Si~jop-23ýtk f• onr e•[ is of 2 clMOPSF RFs88P•°Pa A988••4 5•24• 0 3



O'GE(f )V, ,
geophysical services

SITE:_CALVERT CLIFFS COLA - DATE:______________
CLIENT:__SCHNABEL JOB:._6165 "
AUTHOR: R. STELLER PAGE 2 OF

LOGGING CREW: .

VEHICLE(S) USED AND MILEAGE: __

MOBILIZED FROM: L/..- A-Cf Q-•;)--..- DEPARTURE TIME: '?7i,'.

ARRIVED ON SITE: ?7.,

STANDBY TIME: CAUSE:

LOGGING STARTED: lN-A' 4- LOGGING COMPLETED: ..... .r

STANDBY TIME: CAUSE:
LOGGING STARTED: LOGGING COMPLETED:

D EMOBILIZED TO: ARRIVAL TIME:__
ADDITIONAL DEMOB TIME:_ REASON:

BATTERIES CHANGED BEFORE LOGGING: YESL" NO.___; STORED WITH NEW

WINCH COMPROBEF] GREYr OYO -RGF-J - OTHmf
INSTRUMENT OYO 12004D- 15014- 19029"- RG 160023WA 100024 nj

RECEIVER SIN 12008n 20042UJ 260686 11001 E] 23053 EJ • •-4 -

MAINTENANCE PERFORMED ON SITE:___

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS: ,q..4 OV20 A, " ( ) -

GEO YoPoo 2 54o-1234 CA 9 ,'1491 234



GEOVISION SUSPENSION LOGGING FIELDNOTES
SITE:_CALVERT CLIFFS COLA 4n • DATE:_ _ _ _ _ _ _
CLIENT--SCHNABEL JOB:_6165. T_.

AUTHOR:_R. STELLER PAGE -OF 5

DEPTH - DEPTH JUNFILTERED FILTERED iCOMMENTS
METERSI FEET ILE NO. IFILE NO. _CASING, WATER, ROCK, ETC

.0.5 1.64
1.0 3.28 t.
1.5 4.92 3.
2.0 6.56 4

2.5 8.20 1,
3.0 9.84 __

3.5 11.48 .
4.0 13.12 t_
4.5 14.76 . ..........

5.0 16.40

5.5 18.04 U_ _... . . .... ...
6.0 19.69 !?,
6.5 21.33_I_,

7.0 22.97 tV-
7.5 24.61 (",
8.0 26.25 /j, ... .....

18.5 27.89 _,___........

9.0 29.53 ¶R .......

9 .5 3 1.17 _ _...... . ... ....

10.0 32.81 "j
1.0.5 34.45 • .I , ...

11.0 36.09 VLt
11.5 37,73 21 ......
12.0 39.37 ... .

12.5. 41.o01 .•
13.0 42-65 •..

13.5 44.29 ,(,1...
14.0 45.93 .. ..Z

-- 1-476----47-.57 -". ...

15.0 49.2.1. 50 ..... .... .. I
15.5 50.85 '%
16.0 52.49 1,7',-

16 .5 5 4 .13 5 ' . ....
17.0 55.77

17.5 57.41 ...

18.0 59.06 #

18.5 80.70 3
19.0 62.34 -rl
19.5 63.98-7 -
20.0 165.62 Z'

GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geophysics rev A 11/14/2006 Page 302 of 366



GEOVISION SUSPENSION LOGGING FIE D NOTES
SITE:.CALVERT CLIFFS COLA D ATZ DATEV A-16

" NT:_SCHNABEL JOB:_6165 V

HOR: R. STELLER PAGG . . OFE

IDEPTHIDEPTH IUNFILTERED FILTERED OMMENTS IL
MEESFEET FIEIO FILE NO. COASNG WTR, ROCK, ETC

20.5 67.26 4_....
21.0 68.90: 4&
21.5 70.54 ___

22.0 72.18 • .... .. ..
22.5 73.82 __

230. 75.46 __

23.5 77.10
24.0 78.74 ,_
24.5 80.38 __
25.0 82.02 • .... . . ........ ........
25.5 83.66 _ '( ....
26.o 85.30 5 t, ........ ... ......
26.5 86.94 % ....
27.0 88.58 6 .....

27.5 90.22 65_
28.o 91.86 .
28.5 93.50 ___"_ _.... ....
29.0 95.14 _ _ _

29.5 96.78 • _.... ....... ...
30.0 98.43
30.5 100.07 Al I
31.0 101,71 . l___.... . .. ....

31.5 103.35 COS
32.0 104.99 64.
32.5 105.63 4,• .. .. .. . ... ... . ..
33.0 108.27 6.
33.5 109.91 __ _

34.0 111.55 _ . . . .. . .. .. . . ...........
34.5 113.19 O ............... .. .
35.0 114.83 1_

35.5 116.47 , ...
36.0 118.11 2z- ... .... . .....
36.5 119.75 e7
37.0 121.39 "74-.. ...
37.-5 123.03 *7 " ..... ....
38.0 124.67 __ __....... . ...
38.5 126.31 171?

39.0 127.95 j7~ I I
I39,5 129..59

40.0 1131.23 _________________
GEOVision Report 6165-01 Vol I of 2 CCNPP COLA Boring Geophysics rev A 11/14/2006 . Page 303 of 366



GEOVISION SUSPENSION
SITE:_CALVERT CLIFFS COLA
CLIENT:_._SCHNABEL
AUTHOR:_R. STELLER__ _

LOGGING FIELW N OTESDATE: a n )*
JOB: 6165 1

j PAGEE OF-

DEPTH DEPTH UNFILTERED FILTER•DCOMMENTSMETERS iFEET tFILE NO. FILE NO. CASING, WATER, ROCK, ETC

40.5 132.87 At .
41.0 134.51 .
41.5 136.15 _
42.0 137.80 64--
42.5 139.44 O'f
43.0 141.08 __.......

43.5 142.72 ,_ "__.
44.0 144.38 6__
44.5 146.00 e,

45.0 147.64 0o .....
45.5 149.28 _ __,

46.0 150.92 g , .....
46.5 152.56 '_,
47.0 154.20 q 4-
47.5 155.84 9• .........
48.0 157.48 '1o ,_ , _, _, _, _ _... ...

48.5 159.12 ___

49.0 160.76 , - .... ,, , ,

49.5 162.40 A ...... .... . .
50.0 164.04 (Po
50.5 165.68 113A ,
51.0 167.32 ('?Z ,_..
51.5 16896
52.0 170.60 r6.4 - _-_......... ..
52.5 172.24 _... .
53.0 173.88 ACP i...... . ..

53.5 175.52 (D-7
54.0 177.17 (dt ,, -. . . , ,

54.5 178.81 (10
55.0 180.45 Ctb ........ ...
55.5 182.09 ,(_
56.0 183.73 t(t. . .. ..... ...... ..
56.5 185.37 (;5 ......
57.0 187.01 • • ,
57.5 188.65 __ __ __ __ __ _ __ __ __'_ . - . i,
58.0 190.29
58.5 191.93
59.0 193.57 ,_,,
59.5 195.21
60.0 196.85 .....

GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geophysics rev A 11/14/2006 Page 304 of 366



GE VYz&~zw
geophysical services

_ CALIPER FIELD LOG

SITE: CCNPP COLA
CLIENT:._SCHNABEL_
AUTHOR:_R. STELLER

DATE:(ajjýj_2006
JOB:_6165
PAGE 1 OF 2

CONTACT:_RUBEN TARUSELLI OFFICE_ PHONE:
_CELL PHONE:_703-906-1797

CONTACT:_ _OFFICE_ PHONE:_ _ _
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT:_ PHONE:
PHONE:

DRILLER: PHONE:
COMPANY: PHONE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: N:- L LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED
DIAMETERS AND DEPTH RANGES: 04 ZI0TO _?-_W_ , _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 _

OTHER:
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION:? ,-.1_

LOGGING CREW: R. STELLER
VEHICLE(S) USED AND MILEAGE: _RENT,
MOBILIZED FROM: 't,"4,& y ,ý
ARRIVED ON SITE: ""? ý,O

* STANDBY TIME:
LOGGING STARTED: I :Iw

.L

DEPARTURE TIME: 7.to)

CAUSE:
LOGGING COMPLETED: 2,0 -

GMog geyo 0 1fTo Iif 2 On1 no evýC 92882 Qjg 54 q~~jj3



§ITE:_CCNPP COLA
&JIENT:_SCHNABEL.
AUTHOR:_R. STELLER

a- +S-S3 DATE:.p4/._./2006
JOB:_6165
PAGE 2 OF 2

WINCH: COMPROBE SILVERC/• OYO OTHER
MICROLOGGER 5301__ OTHER
CALIPER PROBE 5368 V OTHER

PROBE OFFSET 12 IN MAX 2,08M(6.82 FT)124 IN MAX
CASING STICK-UP ARMS k9. T ARMSIN _

-DEPTH REF. OFFSET ._..........

START START END END
LOG NAME DEPTH TIME DEPTH TIME

Tf p" 7., 15"...

_... .••:': _ *

TION PLAT.E SIN 201 AS BUILT
1.968 IN 3.937 IN -I 8.0061N 0

,,EAS.NAME (_50 _M (100 MM) 203.2 MM
A.SMEAS. 1,•J,-,•t•••

AS ME.AS. •.

AS MEAS. • _____ 1~,A, , , i ,,i

F4

MAINTENANCE PERFORMED ON SITE:
ID •

EQUIPMENT PROBLEMS OR FAILUI

GEO VIion 6~at f Ii I Poon U.P, Corona, CA 92.82 .,.1 ) 549-1234 Fx 54 9-1236
GEOMonRe 6165-1Vol I of 2 CCNUP COLA Borng 'eophysics rev A P .1/lr396



G E I bofP
geophysical services

t > ELOG FIELD LOG

SITE: CCNPP COLA
CLIENT:_SCHNABEL
AUTHOR:_R. STELLER

DATE :_(_L3/2006
JOB: _6165
PAGE 1 OF 2

CONTACT:_RUBEN TARUSELLI OFFICE-_ PHONE:
-CELL PHONE:_703-906-1797.

CONTACT: _OFFICE_ PHONE:
PHONE:

CONTACT:

CONTACT:

. DRILLER:
COMPANY:

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

GENERAL SITE CONDITIONSILOCATION: ___

BOREHOLE DESIGNATION: , L LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED I7
DIAMETERS AND DEPTH RANGES: .- I•Z• OTO 2aot ; , ,_ TO_.....
BOREHOLE TOTAL DEPTH AS DRILLED: e0 r

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

OTHER:
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION: P 5'•H Q-

LOGGING CREW:_R. STELLER
VEHICLE(S) USED AND MILEAGE: _RENTA
MOBILIZED FROM: • r e ?#-0Ok
ARRIVED ON SITE: 2"? '
STANDBY TIME:__ _ _ _
LOGGING STARTED: t •4,

DEPARTURE TIME: ,

CAUSE:
LOGGING COMPLETED: 201 SO
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SITE: CCNPP COLA
/.'CIENT: SCHNABEL •

AUTHOR:_R. STELLER

DATE: _(0 S- 12006
JOB:_6165
PAGE 2 OF 2

WINCH: COMPROBE SILVER OYO OTHER
MICROLOGGER 53017 OTHER
ELOG PROBE 5490_. OTHER

tPROBE O;FSET -2.50M(8.20 FT)
CASING STICK-UP = L ?)
DEPTH REF. OFFSET ..__"_,. _

START START END END
LOG NAME DEPTH TIME DEPTH TIME

MAINTENANCE. PERFORMED ON SITE:__

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS. CHANGES:
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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. --WVnh a-d wi-nch-conlroHer, withlogging 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
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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 D4428/D4428M-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.

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 Logging
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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 of P 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
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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 4/10/06

QA Review Date 4/10106

References:

1. "In Situ P and S Wave Velocity Measurement", Ohya, S. 1986. Proceedings of In-
-- Situ'86y-Use-of-ln-Situ-Tests-nGeo technicaIlEngineering, 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

Procedure for OYO P-S Suspension Seismic Velocity Logging
GEOVision NPP COLA Boring Geophysics rev A 1iRe62COA 4106IO•age 3I;kV"



OYO SUSPENSION P-S VELOCITY LOGGING SETUP

Cable Head

4 or 7-Conductor cable OYO PS-170 or

Micrologger2
• • • ~ '*• LoggerlRecorder

Diskette
CDR, orUSB
Flash drive
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

0EO , fion0 N Procedure for OYO P-S Suspension Seismic Velocity Logging
GEOVision FW ~ j "NPP COLA Boring Geophysics rev A I iR&Oc* 4/OOIO6Page 3ftagO8



geophysical services

P-S SUSPENSION VELOCITY FIELD LOG

SITE: DATE:

CLIENT: JOB:

AUTHOR: PAGE 1 OF

CONTACT:

CONTACT:

CONTACT:

OFFICE PHONE:
PHONE:

OFFICE PHONE:
PHONE:

PHONE:

PHONE:

PHONE:

PHONE:

PHONE:

PHONE:

CONTACT:

DRILLER:
COMPANY:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS /LO lTON:

EA#:
BOREHOLE DESIGNATION: 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__ NO_

DEPTH TO BEDROCK: DEPTH TO WATER TABLE:

BOREHOLE FLUID: WATER_ FRESH WATER MUD ; SALT WATER MUD

OTHER:

DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION:
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geophysical services

SITE:
CLIENT:
AUTHOR:

DATE:
JOB:
PAGE 2 OF

LOGGING CREW:
VEHICLE(S) USED AND MILEAGE:

MOBILIZED FROM:

ARRIVED ON SITE:

STANDBY TIME:

LOGGING STARTED:

STANDBY TIME:. LOGGING STARTED:
DEMOBILIZED TO:

ADDITIONAL DEMOB TIME:

DEPARTURE TIME:

CAUSE:

LOGGING COMPLETED:
CAUSE:

LOGGING COMPLETED:

ARRIVAL TIME:

REASON:

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

WINCH COMPROBE F] GREYF-I OYO [] RGF-1 OTHr"]

INSTRUMENT OYO12004[-" 15014[-] 19029 RG 160023n- 160024 n-

RECEIVER S/N 12008F] 20042[] 26066H 11001 [I 23053 nI-

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS:

GEG #q 5*:(it; of 2 cr-t)fFR eBft§40,RcsQwa, CA 928821 le~f.• 549-1234 r4ffl)•,t•d236



SITE:
CLIENT:
AUTHOR:

GEOVISION SUSPENSION LOGGING FIELD NOTES
DATE:

__JOB:
PAGE OF

v•

IDEPTH DEPTH 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
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

17.0 55.77

17.5 57.41

0
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XUNOT:
\UTHOR:

GEOVISION SUSPENSION LOGGING FIELD NOTES
DATE:

JOB:
PAGE OF

)EPTH DEPTH UNFILTERED FILTERED ICOMMENTS
VIETERS FEET FILE NO. jFILE 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

- 4.5 80.38

5.0 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

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 ......
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SITE:

CLIENT:

AUTHOR:

GEOVISION SUSPENSION LOGGING FIELD NOTES
-DATE:

_ _ _ _ _ _ _ _ _ _ JOB:
PAGE OF

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

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
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
45.5 149.28
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

52.5 172.24

53.0 173.88

53.5 175.52
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L -_NT:
AUTHOR:

GEOVISION SUSPENSION LOGGING FIELD NOTES
DATE:

JOB:
PAGE OF

DEPTH DEPTH UNFILTERED FILTERED COMMENTSMETERS FEET FILEFILE 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
I0.5 198.49
i0.0 200.13

61.5 201.77
62.0 203.41
62.5 205.05

63.0 206.69

63.5 208.33

64.0 209.97
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
1 4 4

70.0 229.66
L I 4 +

70.5 231.30L 71.0 232.94 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

71.5 234.58 _ _ _ _ _ __ _ _ _ _ __ _ _ _ __ _ _ _ _ __ _ _ _ _ __ _ _ _ _
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GEOVISION SUSPENSION LOGGING FIELD NOTES
DATE:SITE:

CLIENT:
AUTHOR:

JOB:
OF 6PAGE

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

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

80.5 264.11

81.0 265.75

81.5 267.39

82.0 209.03
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

86.0 282.15

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
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C,.. NT:
AUTHOR:

GEOVISION SUSPENSION LOGGING FIELD NOTES
DATE:

JOB:
PAGE OF

II IIIIII IIIDEPTH IDEPTH UNFILTERED IFILTERED ICOMMENTS

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

90.5 296.92
91.0 298.56
91.5 300.20
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
'N6.5 316.60
)7.0 318.24

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
106.5

347.77
349.41

107.0 351.65
107.5 352.69
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:

CLIENT:
AUTHOR:

DATE:
JOB:

PAGE OF

DEPTH iDEPTH UNFILTERED FILTERED COMMENTSMETERS IFEET FILE NO. IFILE NO. , CASING, WATER, ROCK, ETC

108.5 355.97

109.0 357.61

109.5 359.25

110.0 360.89

110.5 362.53

111.0 364.17
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
1 0.0 393770-- _ _ _ _ _ __ _ _ _ _ _ _ _

120.5 395.34

121.0 396.98

121.5 398.62

122.0 400.26

122.5 401.90

123.0 403.54

123.5 405.18

124.0 406.82

124.5 408.46

125.0 410.10

125.5 411.75
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PROCEDURE FOR USING THE ROBERTSON GEOLOGGING HI-RESOLUTION
ACOUSTIC TELEVIEWER (HiRAT)

Reviewed 2113/06

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 the oil which fills it. The housing is not designed to

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 wall normally to the surface the
energy will be 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.

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 AID 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
emitted 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.
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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 horizontal 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 depth encoder with minimum 500 pulse/revolution

4. A Robertson Geologging Micrologger II

5. A laptop with Winlogger installed and the following minimum system requirements:

* Windows 98SE or above

0 64M System memory

0 800x600x24 SVGA Display with DirectX 8.0

& 500Mhz CPU

• 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.

0
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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 materials 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 prior 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. However, if calibrated caliper
measurements are required, it is recommended that a mechanical 3-arm caliper tool 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.

14 SONDE

&WATER LEVHI.

T/1T1 * .--- 8 DIAMETER METAL ORTARGETr MICuH CAN Itl PLASTIC PIPE
SLIDE IN & OUT -"N U

LOCATOR TO CENTRALISE
SONDE IN FIXTRE

TELEVIEWER TEST JIG
Mrrt3 P12 mW
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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 WnLogger 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:

* 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 (up/down) since there is no unique point of the image circle which can be orientated
to North with any precision.

-W-----Test-mode- is-used-to-exercise-a Il-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:

I G EFP iW 9 vNPPCOLA Boring Geophysics rev A
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20. 66

20.BS

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 sampling 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 pulse rate. 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 wheel 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).
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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 counted 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
neesst-st-feld-bth-- meastre ýunitsin-orce•-select-Metricor-imperialfrom-the-radio-buttons-oanoffer.---
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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. Typically 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 to be the same as those in force for 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.

* Gain is related to cable length and uphole signal attenuation. Gain values range from 0-3 and
control the amplification applied to the incoming 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 proceeding 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 downhole 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.

* Pulse Width This is the width of the transmitted communication pulses in 1OOnS 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 automatically if you close the dialog with OK. The
above parameters once set correctly will be remembered 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 power draw of this sonde. The voltage at
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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:

W 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

.t-oe- -O-rmt-this-correction-during-data-collectiown--This-correGtion.-may-also-be madedunng ._.......
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.

* 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 with the legend
CAL when the system is in set-up mode. The sonde must now be placed in a stand orjig so that it
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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
directly above the transducer 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 additional 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 the 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 I 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.
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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 Gamma' channel overlay (optional) are shown above the Amplitude.

The central area is utilized for the scrolling 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 SmartWnch 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 times when the system is in logging mode and the depth should not be changed by user
entry.

Sonde power is applied 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. Click 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) control. 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 USB 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,
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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 of the SystemlWinch dialog should be increased or

decreased accordingly. See section 5 for full details.

A-AP ITD

To adjust the sonde gain it is necessary to use the Radial

Amplitude plot, which is enabled by clicking on the circle with
cross-hairs symbol. When the dialog is active a new window will
open on top of the unwrapped data display. In this display, the

data is presented as a 'polar' 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 blacklbrown. The picture
here shows the image of the inside of a cylinder.

If the data is concentrated in a small circle at the center, the gain
140 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 allows the peak values to be displayed without clipping, 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 new gain value. This will be

apparent in the unwrapped data display as pronounced patterning unrelated to the 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 default value 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 boreholes at the rate of 1.5mm of one-way travel per microsecond.

Window Length (sample time) defines the 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 sum of

the blanking period and window length would be greater than 409 microseconds, which is the maximum

range of the timer. Choose your window setting to best match the borehole diameter.
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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.

Pressing this button displays the following dialog box:

This box allows you to enable the Natural
Gamma option by checking the 'Enable
Overlay' check box. The Overlay appears
as a trace upon the Amplitude plot. The
trace range and color can 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 star! 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.

0
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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 a Date Feb 13. 2006

QA Review Feb 13. 2006
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Company Geovision Geophysical Services
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Designation: D 5753 - 05

Standard Guide for
Planning and Conducting Borehole Geophysical Logging 1

This standard is issued under the fixed designation D 5753. the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (E) indicates an editorial change since the last revision or reapproval.

1. Scope 1.6 Logging

1.1 This guide covers the documentation and general pro- of a wide range
cedures necessary to plan and conduct a geophysical log that flexibility o
program as commonly applied to geologic, engineering, 1.7 This stan
ground-water, and environmental (hereafter referred to as safety and liab;
geotechnical) investigations. It is not intended to describe the lodged probes t
specific or standard procedures for running each type of use. It is the rn
geophysical log and is limited to measurements in a single establish approl

borehole. It is anticipated that standard guides will be devel- mine the applice

oped for specific methods subsequent to this guide. 1.8 This guid,
1.2 Surface or shallow-depth nuclear gages for measuring or a series of

water content or soil density (that is, those typically thought of course of action
as construction quality assurance devices), measurements experience and
while drilling (MWD), cone penetrometer tests, and logging judgment. Not at
for petroleum or minerals are excluded, circumstances.
S1.3 Borehole geophysical techniques yield direct and indi- sent or replace i

)ct measurements with depth of the (1) physical and chemical a given professi
properties of the rock matrix and fluid around the borehole, (2) document be api
fluid contained in the borehole, and (3) construction of the unique aspects.

borehole. document mean,
1.4 To obtain detailed information on operating methods, through the AS7

publications (for example, 2, 5, 7, 18, 24, 29, 34, 35, and 36)2 2. Referenced
should be consulted. A limited amount of tutorial information
is provided, but other publications listed herein, including a 2 653 tt
glossary of terms and general texts on the subject, should be D 653 TermiI
consulted for more complete background information. Fluids

1.5 This guide provides an overview of the following: (1) D 5088 Practi

the uses of single borehole geophysical methods, (2) general ment Used

logging procedures, (3) documentation, (4) calibration, and (5) D 5608 Practi

factors that can affect the quality of borehole geophysical logs ment Used

and their subsequent interpretation. Log interpretation is very 3. Terminology
important, but specific methods are too diverse to be described 3.1 Definition
in this guide. Terminology D

I This guide is under the jurisdiction of ASTM Committee DIS on Soil and Rock "The use of radi

and is the direct responsibility of Subcommittee D 8.01 on Surface and Subsurface regulated by federal, st
Characteristics. must be addressed pri

Current edition approved June 1, 2005. Published June 2005. Originally 'For referenced A.
approved in 1995. Last previous edition approved in 1995 as D 5753-95. contact ASTM Custon

2 The boldface numbers in parentheses refer to the list of references at the end of Slandards volume infc
this standard, the ASTM website.p
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procedures must be adapted to meet the needs
of applications and stated in general terms so
r innovation are not suppressed.
dard does not purport to address all of the
ility concerns, if any, (for example, lost or
nd radioactive sources3) associated with its
esponsibility of the user of this standard to
?riate safety and health practices and deter-
ability of regulatory limitations prior to use.
e offers an organized collection of information
options and does not recommend a specific
. This document cannot replace education or
'hould be used in conjunction with professional
I aspects of this guide may be applicable in all
rhis ASTM standard is not intended to repre-
he standard of care by which the adequacy of
onal service must be judged, nor should this
,lied without consideration of a project's many

The word "Standard" in the title of this
, only that the document has been approved
M consensus process.

Documents

tndardS." 4

tology Relating to Soil, Rock, and Contained

ice for the Decontamination of Field Equip-
at Non-Radioactive Waste Sites
ice for the Decontamination of Field Equip-
at Low Level Radioactive Waste Sites

s---Definitions shall be in accordance with
653.

oactive materials required for some log measurements is
ate, and local agencies. Specific requirements and restrictions

or to their use.

STM standards, visit the ASTM website, www.astm.org, or
icr Service at service@astn.org. For Annual Book of ASTM
'rnation, refer to the standard's Document Summary page on
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3.2 Definitions of Terms Specific to This Standard: Descrip-
tions of Terms Specific to This Standard-Terms shall be in
accordance with Ref (1).

4. Summary of Guide

4.1 This guide applies to borehole geophysical techniques
that are commonly used in geotechnical investigations. This
guide briefly describes the significance and use, apparatus,
calibration and standardization, procedures and reports for
planning and conducting borehole geophysical logging. These
techniques are described briefly in Table 1 and their applica-
tions in Table 2.5

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 developmental stage or
have limited commercial availability. Some of these techniques
and a reference on each are as follows: buried electrode direct
current resistivity (37), deeply penetrating electromagnetic
techniques (38), gravimeter (39), magnetic susceptibility (40),
magnetometer, nuclear activation (41), dielectric constant (42),
radar (50), 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 practices should be followed at the present
time for these techniques.

5. Significance and Use
5.1 An appropriately developed, documented, and executed

guide is essential for the proper collection and application of
borehole geophysical logs.

5.1.1 The benefits of its use include improving the follow-
ing:

5.1.1.1 Selection of logging methods and equipment,
5.1.1.2 Log quality and reliability, and
5.1.1.3 Usefulness of the log data for subsequent display

and interpretation.
5.1.2 This guide applies to commonly used logging methods

(see Table I and Table 2) for geotechnical investigations.
5.1.3 It is essential that personnel (see 7.3.3) consult up-to-

-date-textbooks--and-reports -on-each-o the-logging-tecniques_
applications, and interpretation methods. A partial list of
selected publications is given at the end of this guide.

5.1.4 This guide is not meant to describe the specific or
standard procedures for running each type of geophysical log
and is limited to measurements in a single borehole.

6. Apparatus

6.1 Geophysical Logging System, including probes, cable,
draw works, depth measurement system, interfaces and surface
controls, and digital and analog recording equipment.

6.1.1 Logging probes, also called sondes or tools, enclose
the sensors, sources, electronics for transmitting and receiving
signals, and power supplies.

5
The references indicated in these tables should be consulted for detailed

information on each of these techniques and applications.
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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 borehole and 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 some 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 Logs

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. However, 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
be used to indicate that one rock is more or less dense than
another, or it can be expressed in density units.)

7.1.3 The calibration and standardization scope and fre-
quency shall be sufficient for project objectives.

7.1.3.1 Calibration or standardization should be performed
each time a logging probe is modified or repaired or at periodic
intervals.

7.2 Calibration:
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 be recorded in units (for
example, pulses/s or pm/ft) that can be converted to apparent
porosity units.

7.2.1.1 At least three, and preferably more, values are
-- edr dW-d -tablish--a -calibration-curve-and-the--interface-or-
contact between different values in the model should be
recorded. Because of the variability in subsurface conditions,
many more values are needed if 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 the difference
between the sample size and geophysical volume of investiga-
tion and may not represent measurement error.

7.2.2 Physical Models-A representative model simulates
the chemical and physical composition of the rock and fluids to
be measured.

7.2.2.1 Physical models include calibration pits, coils, resis-
tors, rings, temperature baths, etc.

7.2.2.2 The calibration of nuclear probes should be per-
formed in a physical model that is nearly infinite with respect
to probe response.
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TABLE I Common Geophysical Logs

Type of Log Varieties and
(Reterences) Related Techniques

Properties
Measured

Required Hole
Conditions

Other Umltatibns

Typical Measuring
Units and

Calibration or
Standardization

Brief Probe
Description

Spontaneous
potential (7, 8, 12)

Single-point
resistance (7)

Multi-electrode

resistivity (7, 8, 13)

Induction (10, 11)

differential

conventional.
differential

various normal
focused, guard,
lateral arrays

various coil
spacings

electric potential
caused by salinity
differences in
borehole and
interstitial fluids,
streaming potentials

resistance of rock,
saturating fluid, and
borehole fluid

uncased hole filled
with conductive fluid

uncased hole filled
with conductive fluid

resistivity and uncased hole tilled
saturating fluids with conductive fluid

Gamma (5, 7, 22) gamma spectral (44)

Gamma-gamma (23, compensated (dual
24) detector)

Neutron (7, 14, 25)

Acouslic velocity (5,
26, 27)

Acoustic televiewer
(28, 7)

epithermal, thermal,
compensated
sidewal, activation,
pulsed

compensated.
waveform, cement
bond

acoustic caliper

conductivity or
resistivity of rock
and saturating fluids

gamma radiation
from natural or
artificial
radioisotopes
electron density

hydcogen content

compressional wave
velocity or transit
lime, or
comporessional wave
amplitude
acoustic reflectIvity
of borehole wall

visual image on
tape
borehole or casing
diameter

temperature of fluid
near sensor

most measure
resistivity of fluid in
hole

vertical velocity of
fluid column

horizontal and
vertical
displacement ot
borehole

uncased hole or
nonconductive
casing; air or fluid
filled

any hole conditions

optimum results in
uncased hole; can
be calibraled for
casilng

optimum results in
uncased hole; can
be calibrated for
casing

fluid filled, uncased,
except cement bond

fluid filled, 3 to 16-
in. diameter;
problems in
deviated holes
air or clean water;
clean borehole wall
any conditions

fluid filled

fluid filled

fluid filled

any conditions (see
limitations)

salinity difference
needed between
borehole fluid and
interstitial fluids;
needs correction for
other than NaCl
fluids
not quantitative;
hole diameter
effects are
significant

reverses or provides
incorrect values and
thickness in thin
beds

not suitable for high
resistivities

may be problem
with very large hole,
or several strings of
casing and cement
severe hole-
diameter elfects;
difficalty measuring
formation density
through casing or
drill stem
hole diameter and
chemical effecds

does not detect
secondary porosity:.
cement bond and
wave form require
expert analysis
heavy mud or mud
cake attenuate
signal; very stow
logging speed
may need special
cable
deviated holes limit
some types;
significant resolution
difference between
tools
large variation in
accuracy and
resolution of ools
accuracy varies,
requires
temperature
correction
Impellers require
higher velocities.
Needs to be
centralized.

magnetic methods
orientation not valid
in steel casing

mYV calibrated records natural
power supply voltages between

electrode In well and
another at surface

fl; V-f1 meter

fl-m; resistors
across electrodes

mS or fl-m;
standard dry air
zero check or
conductive ring

pulses per second
or API units; gamma
source

gs/cm3: At, Mg, or
Lucite blocks

pulses/s or API
units; calibration pit
or plastic sleeve

velocity units, tor
example. ft/s or m/s
or ps/ft; steel pipe

orientated Image-
magnetometer must
be checked

NAA

distance units, for
example, In.; jig with
holes or rings

'C or 'F; ice bath or
constant
temperature bath
pS/cm or 11-m:
conductivity cell

velocity units, for
example, ft/mmn; lab
flow column or log
in casing

degrees and depth
units; orientation
and Inclination must
be checked

constant current
applied across lead
electrode in well and
another at surface
of well
current and potential
electrodes In probe
and remote current
and potential
electrodes
transmitting coil(s)
Induce eddy
currents In
formation; receiving
coil(s) measures
induced voltage
from secondary
magnetic field
scintillation crystal
and photomultiplier
tube measure
gamma radiation
scintillation crystal(s)
shielded from
radioactive source
measure Compton
scattered gamma

crystal(s) or gas-
filled tube(s)
shielded from
radioactive neutron
source
1 or more
transmitters and 2
or more receivers

rotating transducer
sends and receives
high-trequency
pulses
video camera and
light source
1 to 4 retractable
arms contact
borehole wall

thermistor or solid-
state sensor

ring electrodes In a
tube

rotating impellers;
thermistors detect
heated water; other
sensors measure
tagged fluid.
various techniques
to measure
Inclination and
bearing of borehole

Borehole video axial or side view
(rachalr

Caliper (29, 7) oriented, 4-arm
high-resolution, x-y
or max-min bow
spring

Temperature (30,
31, 32)

differential

Fluid conductivity (7) fluid resistivity

Flow (12, 33, 7)

Deviation (4, 7, 47)

impellers, heat pulse

magnetic,
gyroscopic, or
mechanical

A NA = not applicable.
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TABLE 2 Log Selection Chart for Geotechnical Applications Using Common Geophysical LogsA
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7.2.2.3 Some probes have internal devices such as resistors,
but this does not substitute 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 Facilities-Commnonly used calibration
pits or models for use by anyone at the present time are listed
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in Appendix Xl (14-18). The user should inquire concerning
the present validity of any facility.

7.2.3 Sample Analyses:
7.2.3.1 Representative samples from boreholes in the

project area that have been collected carefully and analyzed
quantitatively also may be used to calibrate log response.
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.3.2 To reduce depth errors, the sample recovery of rock
10 s in calibration holes needs to approach 100 % for the

intervals used for calibration. 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 minimize the effects
of potential depth errors. Samples need to be analyzed imme-
diately 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 response is
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 Standardization:
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 measurements..

7.3.2.1 Standardization checks 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 gamma-
gamma density logging systems in the field.)

7.3.3 Standardization uses some type of a standard that may
used in the field or laboratory and repeat logs.

7.3.3.1 Log response needs to be checked using field stan-
dards often enough to satisfy the project objectives. Standard-
ization of the log response provides the basis for correcting for
changes (for example, changes in output with time due to
system drift or changes of equipment).

7.3.3.2 Selected log intervals should be repeated (that is,
re-logged). Repeat logs provide information on the stability of
logging equipment.

7.3.3.3 A representative borehole may be used to check log
response periodically. This borehole environment and the rocks
and fluids penetrated may change with time.

8. Procedure

8.1 Planning the Logging Program:
8.1.1 A work plan should be developed prior to implement-

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 Selection-See Table I and Table 2.
8.1.2.2 Personnel Selection-See 8.3.2.
8.1.2.3 Quality Control and Documentation-See 8.4.
8.1.2.4 Calibration and Standardization Procedures-See

Section 7.
8.1.2.5 Equipment Liability-See 1.7.

* 8.1.2.6 Equipment Decontamination-In environmental in-
vestigations, equipment decontamination may be required
before, after, and between individual wells. Equipment decon-
tamination may involve a number of standardized procedures,
depending on the nature of the project (see Practices D 5088
and D 5608). A decontamination program should be agreed
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upon by all parties before logging commences, and procedures
specified by the work plan should be followed.6

8.1.2.7 Log Interpretation-See 8.5.
8.2 Field Assessment of Borehole Conditions:
8.2.1 Borehole conditions can have a profound influence on

the 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 Properties-Resistivity, tempera-
ture, density, viscosity, and chemistry at the time of logging.

8.2.1.3 Borehole diameter, rugosity, and stability.
8.2.1.4 Deviation of borehole.
8.2.1.5 Wellhead pressure.
8.2.2 Logging Operations:
8.2.2.1 Determine the sequence and direction of logging.

The sequence in which a suite of logs is run is important from
both a data quality and operational viewpoint. Because logging
operations mix the borehole fluid, logs of fluid properties (for
example, temperature, fluid resistivity, and fluid sampling
should be run prior to other logs). Consideration should also be
given to when borehole video surveys 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
radioactive source, these tools should be run last, and after a
caliper log. Unstable boreholes should not be logged with
radioactive source probes. All logs except fluid properties and
video should be run 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 and vertical scales.
8.2.2.4 Select the digitizing interval. See 8.3.1.2.
8.3 Other Considerations-.
8.3.1 Data Formats-There are two methods of recording

log data, digital and analog. Digital recording of logs should be
used because of the numerous benefits of data manipulation.
Digital recording is not yet practical for some logs such as
video or acoustic televiewer.

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 measurement for the horizontal scale must be
indicated clearly on each log.

83.1.2 The digital data are recorded at an operator-selected
depth interval that should be as small as possible, at most, half
the thickness of the smallest rock unit that can be resolved. The
time interval for digital samples can also be selected by the
operator. ASCII is the recommended format except for such
logs as spectral gamma, full waveform sonic, borehole video,
and acoustic televiewer. The digital file header should include
all of the necessary information to reconstruct the logging

s Equipment decontamination procedures may have specific safety and equip-

mernt limitations tbaL must be addressed prior to their use.
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procedures accurately and should duplicate the information
included in the written header of the log.

8.3.1.3 Unprocessed data should be available. Nonpropri-
etary processing algorithms shall be furnished if processed data
is provided.

8.3.2 Personnel:
8.3.2.1 Personnel not 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, field procedures, and methods
of log interpretation.

8.3.2.3 A geoscientist, with experience in borehole geo-
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 geosci-
entist with experience in borehole geophysics and knowledge
of the site geology and hydrology.

8.4 Field Documentation-A documentation plan for both
the analog 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-
tamination, and format for presenting geophysical well log
data. Repair, standardization, and calibration information
should also be documented. 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
how the logs might have been affected. Repeat runs and field
standardization should be more frequent when equipment
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 (Headers)--The log hedii§g-sho-ullF
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 log 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 items listed are
necessary and should be included on the log headings and
computer files when appropriate. If information is not available
or applicable, it should be noted on the heading. The following
information should be included:

8.4.1.1 Background Well Information:
Owner of well and address, location of well (UTM coordi-

nates, 1/4 section, etc.); date; logging contractor and address;
logging operator; drilling contractor and address; client and
address; observer and address; elevation of top casing and
distance above ground; and drilling history, methods etc.
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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; bottom
hole temperature; and problems and unusual conditions.

8.4.1.3 Equipment Data and Logging 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 problems.

8.4.1.4 Specific Information for 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 Information for Acoustic 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 Quality Control During Logging Operations:
request changes in logging speed and time constant; repeat

logs or log intervals based on field log analysis; check depth
readout against log; note errors or changes on the log; and
verify documentation listed above.

8.5 Log Interpretation-The full potential 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 nommnique
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, and filtering).
8.5.2.2 Applying borehole corrections (for example, correct

electric logs for borehole diameter and fluid resistivity).
8.5.2.3 Performing initial data inversion-conversion log

units to values appropriate for investigation (for example,
density units to porosity).

8.5.2.4 Performing large-scale data inversion (for example,
cross sections, regional correlation, and model parameters).

9. Report

9.1 Depending on the project objective, report only data or
data and interpretations.

9.1.1 Both types of reports should include the following:
9.1.1.1 Objectives and scope.
9.1.1.2 Field Documentation (for example, site conditions,

borehole conditions, data collection procedures, calibration and
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. ardization of logging probes, field operation of geophysi-logging equipment, and format for recording geophysical
log data, including any filtering or processing of the data,
problems, and unusual conditions; see 8.4).

9.1.1.3 Both the digital log data and log plots.
9.1.1.4 Abstract, executive summary, or conclusions.
9.1.2 Interpretation reports should include the following:
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 lithologic descriptions.

9.1.2.2. Brief description of the geologic and hydrologic
setting.

9.1.2.3 Specific information on log analysis, 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 log analysis.

9.1.2.4 Well-to-well correlation sections and comparison to
surface geophysical and other testing data, when available.

10. Keywords

10.1 acoustic logging; acoustic televiewer; borehole geo-
physics; borehole video; caliper logging; chemical properties
and physical properties; deviation; electric logging; environ-
mental; fluid conductivity/resistivity logging; fluid logging;
gamma logging; gamma-gamma logging; geology; geophysics;
geotechnical; ground water; hydrology; induction logging; log
calibration and standardization; log headings; neutron logging;
nuclear logging; resistivity logging; singlepoint resistance
logging; spontaneous potential logging; temperature logging;
well logging

APPENDIX

(Nonmandatory Information)

XI. CALIBRATION FACILITIES AVAILABLE FOR PUBLIC USE (1989)

X1.1 Name and Location--American Petroleum Institute
Calibration Facility, University of Houston, Houston, TX: four. ts (14, 19, 20).

X1.2 Who to Contact: University of Houston, Cullen Col-
lege of Engineering, (713) 749-3423.

X1.3 Probes That Can Be Calibrated-Pit 1: neutron and
gamma-gamma; Pit 2: gamma (simulated 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 Probes 77Ta 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 measure-
ments.

X1.4.1 Name and Location-U.S. Bureau of Mines density
pits Pit 1: six holes and magnetic susceptibility (Pits 2). Denver
Federal Center, Lakewood, CO: Pit six holes; Pit 2: three holes
(17).

X1.4.2 Who to Contact-U.S. Geological Survey, Water
Resources Division, Borehole Geophysics Project, Building
25, Denver Federal Center, (303) 236-5913.

X1.5 Probes That Can Be Calibrated-Pit 1: gamma-
gamma, acoustic, resistivity; and Pit 2: magnetic susceptibility.

X1.5.1 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 Contact--U.S. Geological Survey, Water
Resources Division, Borehole Geophysics Project, Building
25, Denver Federal Center, (303) 236-5913.

X1.6 Probes That Can Be Calibrated-Fracture detection
probes, neutron, gamma-gamma, short-spaced resistivity, and
acoustic velocity.

X1.7 Other Facilities-The Geological Survey of Canada is
developing a system of deep test holes and calibration facilities
that are presently available at several locations in Canada.
Gamma, gamma spectral, and coal property models are com-
pleted, and other physical property models are under construc-
tion (15). Calibration facilities at universities, private logging
companies, and government agencies may also be available at
other locations for use by outside logging groups.
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(Designation: D 6167- 97 (Reapproved 2004)

INT4RLATIONA.

Standard Guide for
Conducting Borehole Geophysical Logging: Mechanical
Caliper1

This standard is issued under the fixed designation D 6167; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision- A number in parentheses indicates the year of last reapproval. A
superscript epsilon (F) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This guide covers the general procedures necessary to
conduct caliper logging of boreholes, wells, access tubes,
caissons, or shafts (hereafter referred as boreholes) as com-
monly applied to geologic, engineering, ground-water, and
environmental (hereafter referred as geotechnical) investiga-
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 depth.

1.2.1 Caliper logs are essential in the interpretation of
geophysical logs since they can be significantly affected by
borehole diameter.

1.2.2 Caliper logs are commonly used to measure borehole
diameter, shape, roughness, and stability; calculate borehole
volume; provide information on borehole construction; and
delineate lithologic contacts, fractures, and solution cavities
and other openings.

1.3 This guide is restricted to mechanically based devices
with spring-loaded arms, which are the most common calipers
used in caliper logging with geotechnical applications.

1.4 This guide provides an overview of caliper logging,
including general procedures, specific documentation, cahlbra-
tion and standardization, 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.

1.7 This guide should not be used as a sole criterion for
caliper logging and does not replace professional judgement.

-Caliper -logging -procedures-should-be-adapted-to-meet-the
needs of a range of applications and stated in general terms so
that flexibility or innovation is not suppressed.

1.8 The geotechnical industry uses English or SI units. The
caliper log is typically recorded in units of inches, millimetres.,
or centimetres.

' This guide is under the jurisdiction ofASTM Committee D 18 on Soil and Rock

and is the direct responsibility of Subcommittee DI 8.01 on Surface and Subsurface
Characterization.

Current edition approved July 1, 2004. Published August 2004. Originally
approved in 1997. Last previous edition approved in 1997 as D 6167 - 97".

1.9 This guide does not purport to address all of the safety
and liability problems (for example, lost or lodged probes and
equipment decontamination) associated with its use.

1.10 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTV Standards: 2
D 653 Terminology 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 Conducting Borehole Geo-

physical Logging

3. Terminology

3.1 Definitions: Definitions shall be in accordance with
Terminology D 653, Section 12, Ref (1),3 or as defined below:

3.1.1 accuracy, n-how close a measured log values ap-
proaches true value. It is determined in a controlled environ-
menr. A controlled environment represents a homogeneous
sample volume with known properties.

3.1.2 depth of investigation, n-tbe radial distance from 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)-ineasured-from-the
surface.

3.1.3 measurement resolution, n-the minimum change in
measured value that can be detected.

' For referenced ASTM standards, visit the ASTM website. www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book ofASTM
Standards volume information, refer to the standard's Document Summary page on
the ASTM website.

' The boldface numbers given in parentheses refer to a list of references at the
end of the text.

Copyright 0 ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshsohocken, PA 19428-2959, United Statm
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1 .€ repeatability, n-the difference in magnitude of two
S-rements with the same equipment and in the same

AVirortrient.

3,1.5 vertical resolution, n-the minimum thickness that
can be separated into distinct units.

3.1.6 volume of investigation, n-the volume that contrib-
utes 90 % of the measured response. It is determined by a
combination of theoretical and empirical modeling. The vol-
ume of 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, FIG. I Pro
apparatus, calibration and standardization, procedures, and
reports for conducting borehole caliper logging.

a deviated
. Sigiicance and Use have the re

5.1 An appropriately developed, documented, and executed 7.2.2 Th
guide is essential for the proper collection and application of arms of eqi
caliper logs. This guide is to be used in conjunction with Guide move toget
D 5753. ment. This

5.2 The benefits of its use include the following: improving arm calipei
selection of caliper logging methods and equipment, caliper 7.2.3 Mi
log quality and reliability, and usefuilness of the caliper log data three or foi
for subsequent display and interpretation, sometimes

5.3 This guide applies to commonly used caliper logging rate boreh
W ethods for geotechnical applications, shape, is re

5.4 It is essential that personnel (see the Personnel section calipers wi
of Guide D 5753) consult up-to-date textbooks and reports on resolution
the caliper technique, application, and interpretation methods. independen

(elliptical
6. Interferences irregularity

6.1 Most extraneous effects on caliper logs are caused by 7.3 Cali1
instrument problems and borehole conditions. The arms a

6.2 Instrument problems include the following: electrical
leakage of cable and grounding problems, temperature drift,
wear of mechanical 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 heavy drilling mud, bore-
hole deviation, and drilling-related borehole irregularities.

7. Apparatus
7.1 A geophysical logging system has been described in the

general guide (see the Apparatus section of Guide D 5753).
7.2 Caliper logs may be obtained with probes having a

single arm, three arms (averaging or summation), multiple
independent arms (x-y caliper), multiple-feeler arms, bow
springs, or gap wheels. Single-arm and three-ann averaging
probes are most commonly used for geotechnical investiga-Stions.

7.2.1 A single-arm caliper commonly provides a record of

ocrehole diameter while being used to decentralize another
type of log, such as a side-collimated gamma-gamma probe
(see Fig. 1). The caliper arm generally follows the high side of
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be for Making Side-Collimated Gamma-Gamma Logs
with Single-Arm Caliper (2)

hole. The single-arm decentralizing caliper may not
solution needed for some applications.
.e three-arm averaging or summation caliper has
ual length oriented 1200 apart (see Fig. 2). All arms
her, which provides an average diameter measure-
caliper provides higher resolution than the single-
measurement (see Fig. 3).

ultiple independent arm calipers generally have
ir independent arms of equal length; these arms are
oriented. Horizontal resolution, that provides accu-
ole-diameter measurement regardless of borehole
lated to the number of independent arms. In general,
th four or more independent arms will have higher
than three-arm averaging (see Fig. 3). The four
it-arm caliper log may show borehole elongation
borehole shape) and better indicates the actual
of the borehole.

per probes using arms are typically spring loaded.
re retracted and opened with an electric motor and

.Top

FIG. 2 Three-Arm Averaging Caliper
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A boMda~ QWTER W De

FIG. 3 Caliper Logs From Probes Having Four Independent Arms,
Three Averaging Arms, and a Single Arm, Madison Limestone

Test Well 1, Wyoming (2)

retention spring. The arms and gears are lubricated. Caliper
probes closed by hand are held closed with an electric solenoid
or weighted retention ring that is released with a sudden drop.
Typically, the caliper arms are mechanically connected to a
linear or rotary potentiometer such that changes in the angle of
the arms causes changes in resistance. These changes in
resistance are proportional to average borehole diameter. In
some probes, the voltage changes are converted to a varying
pulse rate or digitized downhole to eliminate or minimize cable
transmission noise. Different ann length can be used to
optimize sensitivity for the borehole-diameter range expected.

7.4 The concepts of volume of investigation and depth of
investigation are not applicable to caliper logs since it is a
surface-contact measurement.

7.5 Vertical resolution of caliper measurements is a function
of the size of the contact surface (ann tip or pad), the response
of the mechanical and electronic components, and digitizing
interval used. The theoretical limit of vertical resolution is
equal to the width of the caliper pad or tip. Selection of arm
lengths and angle, and tip diameter will affect sensitivity.
Shorter arms generally will provide more detail of the rugosity
(borehole roughness as defined by Ref. (2)) of the borehole
wall than longer arms. However, size of caliper probe and
borehole diameter may also determine ann lengths used.

7.6 Measurement resolution of typical caliper probes is 0.05
in. (0.13 cm) of borehole diameter.

7.7 A variety of caliper logging equipment is available for
geotechnical investigations. It is not practical to list all of the
sources of potentially acceptable equipment.

8. Calibration and Standardization of Caliper Logs

8.1 General:

GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geoph
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8.1.1 National Institute of Standards and Technology
(NIST) calibration and standardization procedures do not exist
for caliper logging.

8.1.2 Caliper logs can be used in a qualitative (for example,
comparative) or quantitative (for example, borehole diameter
corrections) manner depending upon the project objectives.

8.1.3 Caliper calibration methods and frequency shall be
sufficient to meet project objectives.

8.1.3.1 Calibration and standardization should be performed
each time a caliper probe is suspected to be damaged, modified,
repaired, and at periodic intervals.

8.2 Calibration is the process of establishing values for
caliper response and is accomplished with a physical model of
a known diameter. Calibration data values related to the
physical properties (for example, borehole diameter, rough-
ness) may be recorded in units (for example, counts per
second), that can be converted to units of length (for example,
inches, millimetres, or centimetres.)

8.2.1 At least two, and preferably more, values, which
approximate the anticipated operating range, are needed to
establish a calibration curve (for example, 4- and 10-in. (10.2-
and 25.4-cm) rings) if the borehole diameter to be logged is 5
in. (12.7 cm)).

8.2.2 Physical models of measured diameter that may be
used to calibrate the caliper response may include rings or bars
made of rigid materials that are not easily deformed and resist
wear.

8.2.2.1 Calibration of caliper probes is done most accurately
in rings of different diameters.

8.2.2.2 A calibration bar is a plate that is drilled and marked
at regular intervals and machined to fit over the body of the
probe (see Fig. 4). One arm is placed in the appropriate hole for
the range to be logged.

8.2.2.3 Calibration can be checked by using casing of
measured diameter logged in the borehole.

8.3 Standardization is the process of checking logging
response to show evidence of repeatability and consistency.

8.3.1 Calibration serves as a check of standardization-
8.3.2 A representative borehole may be used to periodically

check caliper response providing the borehole environment
does not change with time. Caliper response may not repeat
exactly because the probe may rotate, causing the arms to

-follow-slightly-different-paths-within-the-borehole.--- -

9. Procedure

9.1 See the Procedure section of Guide D 5753 for planning
a logging program, data formats, personnel qualifications, field
documentation, and header documentation.

9.2 Caliper specific information (for example, arm length)
should be documented.

9.3 Identify caliper logging objectives.
9.4 Select appropriate equipment to meet objectives.
9.4.1 Caliper equipment decontamination is addressed ac-

cording to project specifications (see Practice D 5088 for
non-radioactive waste sites and Practice D 5608 for low level
radioactive waste sites). Some materials commonly used for
caliper-arm lubrication may be enviromnentally sensitive.

9.5 Select the order in the logging sequence in which the
caliper probe is to be run (see 8.2.2.1 of Guide D 5753).

ysics rev A
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FIG. 4 Calibration Bars for Caliper Probes (3)

9.5.1 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 cablehead) and depth offset to caliper
measurement point.

9.8.1 The measurement point of a caliper is the end of
caliper arms and it changes as the arms open and close with the
sine of arm angle multiplied by length of ann. Typically, the
neasurement point varies less than a few tenths of a foot (a few

,ntimetres).
9.8.2 The measurement point will change if the arm length

is changed.
9.9 Select horizontal and vertical scales for log display.

GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geoph
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9.10 Select digitizing interval (or sample rate if applicable)
to meet project objectives (see 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 contact
height.

9.10.2 Typically, this interval is no larger than 0.1 ft (0.03
m) for high-resolution applications.

9.11 The caliper probe is lowered to the bottom of the
borehole.

9.11.1 Any time the caliper probe is lowered in the bore-
hole, the anus 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 caliper ann(s).
9.13 Select logging 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 logging speeds will not enhance
measurement resolution for most systems.

9.14 Collect caliper data while the 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.
9.15.4 Typical tolerance forASDE is ±0.4 ft per 100-ft (0.4

m per 100-m) interval logged.
9.16 Selected borehole intervals should be repeated (that is,

relogged) under similar logging parameters as the initial log.
Repeat logs provide information on the stability of the caliper
equipment The interval repeated should have enough variabil-
ity, if possible, 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 mun or
changes in the borehole between logging runs (see Section 6).

9.16.3 Close caliper arms prior to lowering the probe down
the borehole for a repeat section.

9.17 Evaluate the field log quality and compare log with
drilling and completion information.

9.17.1 A reduction in borehole diameter over large depth
sections may be indicative of borehole deviation on three-arm
averaging caliper logs.

9.17.1.1 The magnitude of borehole deviation that causes
this effect depends upon the length of the caliper arms being
used and the strength of the tensioning spring within the
caliper. Typically, a borehole deviation of greater than 150 is
likely to produce this effect.

9.17.1.2 Converting the three-arm averaging caliper by
removing two of the caliper arms may allow a good log to be
obtained in these types of boreholes.
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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. Lack of caliper ann movement, especially in
the bottom of a mud drilled borehole, may be indicative of ann
sticking due to heavy mud.

9.17.2.1 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

10.7.1 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 volumetric 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 form an effective seal within a specified range
of borehole diameters, and can be damaged if they are set in

4

10.1 See the Log Interpretation section of Guide D 5753 for V.5 .. b" " F . 1,,,-
procedures on log interpretation- 10.9.2 Caliper logs are used to estimate the volume of

10.2 A valid caliper log is essential in the interpretation of borehole completion material (cement, gravel, etc.) needed to

the logs that are affected by changes in borehole diameter, fill the annular space between borehole and casing(s) or well

including those logs that are labeled 'borehole compensated.' It screen.
is nt awaysposibleto ompesat log fo subtanial 10.10 Caliper logs may be apphied to correlate lithologyis not always possible to compensate logs for substantial between boreholes based upon enlargements related to lithol-

differences in borehole diameter.

10.2.1 Caliper logs can be analyzed individually (that is, ogy.

borehole volume). 11. Report
10.2.2 Caliper logs can be analyzed as part of a suite to take 11.1 Consult the Report section, Guide D 5753 for require-

advantage of the synergistic nature of log data mets of the report.
10.3 The caliper log should be depth correlated with the 11.2 Reports presenting caliper logs shall describe the

other geophysical logs as the first step to interpretation. This is components of the caliper logging system, the principles of the
especially important for logs that use the caliper data for methods used, and their limits, methods and results of calbra-
borehole correction and depth adjustment tion and tandardization, and performance verification (for

10.4 Other pertinent information, including borehole con- example, diameter of surface casing, correlation with other
struction (casing size), drilling history (hole size, drill method, logs, repeat sections, ASDE, etc.).
penetration rate, core loss, fluid loss, etc.), and geologic 11.3 Information on the software and algorithms used
information, should be integrated with the caliper-log data. should be included in the report.

10.5 Interpretations based on changes in borehole diameter 11.4 Any deviations from this guide should be justified with
may be related to changes in drilling, mud cake, mud rings, documentation.
borehole construction, lithology and structure, fractures and 11.5 Presentation of caliper logs should be designed to meet
solution openings, and stress-induced breakouts. project objectives. At a minimum, depth (y-axis) and units of

10.6 The measured borehole diameter may be significantly measurement (x-axis) scales should be clearly marked (see Fig.
different than the drilled diameter because of plastic formations 3). There may be a difference between presentations of data
extruded into the borehole and friable fonnations enlarging the collected in the field versus in final report. Any scale "wraps"
borehole. A series of caliper logs may also show increases or should be clearly marked.
decreases in borehole diameter with time. 115___ _ I5.lCaliper_!ogs-are-ty-picallyidisplayed with linear-scales.

10.6.1 Caliper logs are useful for determining what other in inches, millimetres, or centimetres.
logs can be made and what range of borehole diameters will be
accepted by centralizers or decentralizers. 12. Keywords

10.7 Fractures and solution openings may be obvious on a 12.1 borehole correction; borehole diameter, borehole geo-
caliper log; however, their character may not be uniquely physics; borehole volume; caliper log; ground water, single-
defined, arm caliper, three-arm caliper, well construction; well logging

0
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Designation: D 6274 - 98 (Reapproved 2004)

Standard Guide for
Conducting Borehole Geophysical Logging - Gamma1

This standard is issued under the fixed designation D 6274. the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (E) indicates an editorial change since the last revision or reapproval.

1. Scope
1.1 This guide covers the general procedures necessary to

conduct gamma, natural gamma, total count gamma, or gamma
ray (hereafter referred to as gamma) logging of boreholes,
wells, access tubes, caissons, or shafts (hereafter referred to as
boreholes) as commonly applied to geologic, engineering,
ground-water, and environmental (hereafter referred to as
geotechnical) 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 a borehole with depth (See
Fig. 1).

1.2.1 Gamma logs are 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 photomultiplier tubes), which are the most common
gamma measurement devices used in geotechnical applica-
tions.

1.4 This guide provides an overview of gamma logging
including general procedures, specific documentation, calibra-
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 used in conjunction with Guide
-D 5753._ _

1.7 Gamnma logs should be collected by an operator that is
trained in geophysical logging procedures. Gamnma logs should
be interpreted by a professional experienced in log analysis.

1.8 The geotechnical industry uses English or SI units. The
gammna log is typically recorded in units of counts per second
(cps) or American Petroleum Institute (API) units.

This guide is under the jurisdiction ofASThI Committee D 18 on Soil and Rock
and is the direct responsibility of Subcommittee DI8.01 on Surface and Subsurface

Characterization.
Current edition approved July 1, 2004. Published August 2004. Originally

approved in 1998. Last previous edition approved in 1998 as D 6274 - 98.

1.9 This guide does not purport to address all of the safety
and liability problems (for example, lost or lodged probes and
equipment decontamination) associated with its use.

1.10 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

1.11 This guide offers an organized collection of informa-
tion or a series of options and does not recommend a specific
course of action. This document cannot replace education or
experience and should be used in conjunction with professional
judgment. Not all aspects of this guide may be applicable in all
circumstances. This ASTA'f standard is not intended to repre-
sent or replace the standard of care by which the adequacy of
a given professional service must be judged, nor should this
document be applied without consideration of a project's many
unique aspects. The word "Standard" in the title of this
document means only that the document has been approved
through the AS7M consensus process.

2. Referenced Documents

2.1 ASTM Standards: 2

D 653 Terminology 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 Conducting Borehole Geo-
physical Logging

])-61-67-G6-dT Tf CGh -nidu6uitir-g-gg -ho-l Geph•,iEad-I-:
ging: Mechanical Caliper

3. Terminology

3.1 Definitions:
3.1.1 Definitions shall be in accordance with Terminology

D 653, Section 13, Ref (1), or as defined below.

2
For referenced ASTM standards, visit the ASTM website, www.astm.org, or

contact ASTM Customer Service at service@astm.org. For Annual Book ofASMh
Standards volume information, refer to the standard's Document Summary page on
the ASThM websit&e

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-29•9, United States.
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NOTE I-This figure demonstrates how the log can be used to identify specific formations, illustrating scale wrap-around for a local gamma peak, and
showing how the contact between two formations is picked to coincide with the half-way point of the transition between the gamma activities of the two
formations.

FIG. 1 Example of a Gammna Log From Near the South Rim of the Grand Canyon

3.2 Definitions of Terms Specific to This Standard:
3.2.1 accurac, n-how close measured log values ap-

proach true value. It is determined in a controlled environment.
A controlled environment represents a homogeneous sample
volume with known properties.

3.2.2 dead time, n-the time after each pulse when a second
pulse cannot be detected.

3.2.3 dead time effect, n-the inability to distinguish
Alosely-spaced nuclear counts leads to a significant underesti-
nation of gamma activity in high radiation environments and

is known as the "dead time effect".

GEOVision Report 6165-01 Vol 1 of 2 CCNPP COLA Boring Geoph)
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3.2.4 depth of investigation, n-the radial distance from the
measurement point to a point where the predominant measured
response may be considered centered, which is not to be
confused with borehole depth (for example, distance) mea-
sured from the surface.

3.2.5 measurement resolution, n-the minimum change in
measured value that can be detected.

3.2.6 repeatability, n---the difference in magnitude of two
measurements with the same equipment and in the same
environment.
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NoTE I-from a study site showing how the gamma logs can be used to identi fy where beds intersect each of the individual boreholes, demonstrating
lateral continuity of the subsurface geology.

FIG. 2 Example of Gamma Logs From Two Boreholes

3.2.7 vertical resolution, n-the minimum thickness that 4.2 This guide briefly describes the significance and use,
can be separated into distinct units. apparatus, calibration and standardization, procedures, and

3.2.8 volume of investigation, n-the volume that contrib- reports for conducting borehole gamma logging.
utes 90 % of the measured response. It is determined by a
combination of theoretical and empirical modeling. The vol-
ume of investigation is non-spherical and has gradational 5.1 An appropriately developed, documented, and executed
boundaries, guide is essential for the proper collection and application of

gamma logs. This guide is to be used in conjunction with Guide
4. Summary of Guide D 5753.

4.1 This guide applies to borehole gamma logging and is to 5.2 The benefits of its use include improving selection of
be used in conjunction with Guide D 5753. gamma logging methods and equipment, gamma log quality
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3

Copyright by ASTM Int'l (all rights reserved); Sun Sep 17 20:20:38 EDT 2006
R•r•r•hin.tinn aithnrii,7 nper T .irim'a A orPrnmPnt iurth T•hn (', IiPhl (••)Viqin•rn

11/14/2006 Page 358 of 366



* D 6274 - 98 (2004)

"" reliability, and usefulness of the gamma log data for
.quent display and interpretation.

.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 are 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

65 -- - 1 1GAMMA65 -- '
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8 0O(

90j-

z
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Q. 70

c. o

go-

to be averaged over a time interval such that the natural
statistical variation in the rate of gamma photon emissionis
negligible (see Fig. 3).

6.3 Instrument problems include electrical leakage of cable
and grounding problems, degradation of detector efficiency
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 borehole diam-
eter (especially in the fluid-filled 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.

80
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10 secondj B3.1 1.5
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NOTe l-The fluctuations in gamma activity in counts per second is shown to vary by progressively smaller amounts as the averaging period (time
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

GEOVision Report 6165-01 Vol I of 2 CCNPP COLA Boring Geophysics rev A
4

...--- 'l" ) A ̂ QT R Tnt'l (all rights reserved); Sun Sep 17 20:20:38 EDT 2006

11/14/2006 Page 359 of366



.0 D 6274 - 98 (2004)

6.5 Geologic conditions include high levels of radiation concentratic
which can degrade the efficiency of gamma counting through a representa
the dead time effect, energy level of emitted gammas, forma- to the phys
tion density, and lithologic bed geometry. tration) ma3

converted t
7. Apparatus example, pj

7.1 A geophysical logging system has been described in the lents).
general guide (the Apparatus section of Guide D 5753). 8.2.1 Ca]

7.2 Gamma logs are collected with probes using scintilla- response in
non detectors. ing known

72.1 The most comnon gamma detectors are sodium io- ments.
dide (Nal). 8.2.2 Ca]

7.2.2 Other gamma detectors include cesium iodide (CsI) material as
and bismuth germanate (BGO). the logs are

7.3 Gamma probes generate nuclear counts as pulses of energy lev
voltage that are amplified and clipped to a uniform amplitude. isotopes on

7.3.1 Gamma probes used for geotechnical applications 8.3 Stan(
typically can be logged inside of a 2-in. (5-cm) diameter response to
monitoring well. and to ens

7.4 The volume of investigation and depth of investigation efficiencies
ame determined by the density of the material near the probe, same forma
which controls the average distance a gamma photon can travel is different
before being absorbed. 8.3.1 Ca

7.4.1 The volume of investigation for gamma logs is gen- 8.3.2 Th
erally considered spherical with a radius of 0.5 to 1.0 ft (15 to hole in Hc
30 cin) from the center of the detector in typical geological fabricated t,
formations. The volume becomes elongated when detector that probes
length exceeds approximately 0.5 ft (15 cm). these boreh

7.4.2 The depth of investigation for gamnma logs is generally response in
considered to be 0.5 to 1.0 ft (15 to 30 cm). Guide D 57

7.5 Vertical resolution of gamma logs is determined by the 8.3.3 Foi
size of the volume from which gammas can reach a nuclear presented h
detector suspended in the borehole. In typical geological 8.3.4 Ai
formations surrounding a fluid-filled borehole, this is a roughly check gain
spherical volume about 1 to 2 ft (30 to 60 cm) in diameter. surroundini
Excessive logging speed can decrease vertical resolution, effects on g

7.6 Measurement resolution of gamma probes is determined 8.3.5 A s
by the counting efficiency of the nuclear detector being used in mantles, si
the probe. Typical measurement resolution is I cps. active test s

7.7 A variety of gamma logging equipment is available for (phosphate
geotechnical investigations. It is not practical to list all of the used to che
sources of potentially acceptable equipment. calibration

8. ~ali~ti Stlli~i~lltib~f ~tti~ ~gswhen loggii
8.1 General: 

such aslur

8.1.1 National Institute of Standards and Technology contaminate

(NIST) calibration and standardization procedures do not exist 8.4.1 Dm

fo r g a m m a lo g g in g . ty pic al l og

8.1.2 Gamma logs can be used in a qualitative (for example, typical logg

comparative) or quantitative (for example, estimating radioiso- 8.4. taa

tope concentration) manner depending upon the project objec- gamma log

tives. 
gamma log
radioactive

8.1.3 Gamma calibration and standardization methods and mateoycdoue

frequency shall be sufficient to meet project objectives, mately doub

8.1.3.1 Calibration and standardization should be performed causes the c

each time a ganmma probe is suspected to be damaged, is given by

modified, repaired, and at periodic intervals.

8.2 Calibration is the process of establishing values for De

gammna response associated with specific levels of radioisotope
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an in the sampled volume and is accomplished with
Ltive physical model. Calibration data values related
ical properties (for exaumple, radioisotope concen-
be recorded in units (for example, cps), that can be

o units of radioactive element concentration (for
pm Radium-226 or percent Uranium-238 equiva-

libration is performed by recording gamma log
cps in boreholes centered within volumes contain-
homogenous concentrations of radioactivity ele-

libration volumes should be designed to contain
close as possible to that in the environment where
to be obtained to allow for effects such as gamma

el, formation density, and activity of daughter
the calibration process.

lardization is the process of checking logging
'show evidence of repeatability and consistency,
ure that logging probes with different detector
measure the same amount of gamma activity in the
tion. The response in cps of every gamma detector
for the same radioactive environment_
libration ensures standardization.
e American Petroleum Institute maintains a bore-
mston, Texas, where two formations have been
a provide homogeneous levels of gamma activity so
can be standardized on the basis of the response in
oles. 1 API gamma unit is 1/200'h of the full scale
the representative shale model in this borehole (see
53).
r geotechnical applications, gamma logs should be
nAPI units for standardization.
representative borehole may be used to periodically
ma probe response providing the borehole and

environment does not change with time or their
anma response can be documented.

=all radioactive source(s) (thorium-treated lantern
iall bottles of potassium chloride, laboratory radio-
ources, or sleeves containing natural radioisotopes
sands, etc.)) placed over the gamma detector can be
ck calibration if the sources have been related to a
facility.
a-log-output-needs-to-be-corrected-for-dead-time...

ng in formations with unusually large count rates,
ium-rich pegmatites or phosphatic sands, and areas

A with radioactive waste.
ad time corrections are usually negligible under
ing conditions when measured gamma counts are
few hundred counts per second.
ad time corrections are estimated by comparing the

response under the influence of two similar
sources. The measured count rate would approxi-
'le over that with one source when both sources are
sample volume of the logging tool. The dead time

ount rates to be slightly less than double. Dead time
the formula:

ad Time = to = 2(NI + N2-N 12)I(N 12(N, + N,))

Corrected count rate = N* = N/(l-N to)

(1)
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,2 = the count rates measured using each of the two
similar sources,

N, 2  = the count rate obtained using both of the similar
sources in counts per second,

to = the dead time correction in seconds,
N = the measured count rate in a formation in counts

per second, and
NV* = the count rate after correction for the dead time

effect.
t, is usually found to be a few microseconds for most gamma

logging equipment.

9.5 Gamn
start of each
nuclear corn

9.5.1 Gai
radioactive
als, such as
potassium
sleeves con
etc.), are fre

9.6 Selec
9.6.1 The

accessible (
9.7 Deter

9. Procedure example, toI

9.1 See the Procedure section of Guide D 5753 for planning measuremer

a logging program, data formats, personnel qualifications, field 9.7.1 The

documentation, and header documentation, the distance

9.1.1 Document gamma specific information (for example, the crystalN
crystal size, type, and location), unless the

9.2 Identify gamma logging objectives. Select appropriate operator has

equipment to meet objectives. to a promis

9.3 Gamma logs are commonly run with other logging reference Pc

measurements in combination probes for correlation purposes. depth recore

This is most often done by equipping other classes of logging 9.8 Selec

probes (electric, indication, neutron porosity,.etc.) with gamma meet projec

detectors (see Fig. 4). 9.8.1 Pre

* 9.3.1 Detector location on the probe needs to be appropriate two orfive
meet the project objectives. Long combination probe strings on the plot

.ith the gamma detector located at a significant distance from 9.8.2
the bottom of the probe may be inappropriate. Gamma detec- such that di
tion position on the logging probe is especially important in example, 1/
shallow boreholes where over drilling the borehole is not 9.9 Selec
possible. meet projec

9.3.2 Gamma probes are usually run flee-hanging where the 9.9.1 Dip
probe lies against one side of the borehole that is, as a mandrel. vertical resc
However, gamma detectors are sometimes included with com- 1 ft (30 cm
bination probes that are run centralized or decentralized in the 9.9.2 Tyr
borehole. Gamma response may be somewhat different de- to ensure t
pending upon the method used (for example, free-hanging or 9.9.3 Ev
centralized) in a given geologic environment. smoothing

9.3.3 Gamma equipment decontamination is addressed ac- recorded.
cording to project specifications (see Practice D 5088 for 9.10 The
non-radioactive waste sites and Practice D 5608 for low level borehole-
radioactive waste sites). 9.10.1 C

9.4 Select when the gamma probe is to be run in the logging lowered bec
sequence (see 8.2.2.1 of Guide D 5753). duced by t1

9.4.1 Gamma probes are run after or in combination with logging spee
any television camera and fluid property probes to insure that proper hoi
there is minimum disturbance to the borehole fluid that can determim se
degrade those logs. 9.10.2 Se

9.4.2 Gamma probes are run before any probe utilizing knowledge
nuclear sources and more expensive centralized probes to tension on

I ensure borehole stability possible. descent shou
9.4.3 Whenever possible, gamma probes should be run open being introdi

Aole or through the least amount of completion material to 9.11 Sele
minimize well construction effects and to provide a base line 9.11.1 Lo
for comparing subsequent logs. tion of the d
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na probe operation is typically checked before the
run to insure that equipment is operating and that

nters are producing output.
nia operation may be checked by placing a small
source over the gamma detector. Common materi-
thorium-treated lantern mantles, small bottles of

chloride, laboratory radioactive test sources, or
tainig natural radioisotopes (phosphatic sands,
luently used.

t and document the depth reference point.
selected depth reference needs to be stable and

for example., top of borehole casing).
mine and document probe zero reference point (for
p of probe or cablehead) and depth offset to gamma
it point.
measurement point of the gamma logging probe is
along the probe corresponding with the center of

within the logging tool; this position is not visible
osition is marked on the outside of the tool or the

information specifying that position with respect
em reference point on the probe housing.
ition the probe zero reference point to the depth
iint (ground level, top of casing, etc.) and initialize
ling/display systems.
t horizontal and vertical scales for log display to

objectives.
feened horizontal scale divisions are multiples of
inches, such that the log value is easily determined
(for example, 0 to 100, 0 to 200, 50 to 150, etc.).
feried vertical scales are multiples of two or five,
epth can be easily determined on a log plot (for
5, 1110...1/100, etc.).
, digitizing interval (or sample rate if applicable) to
, objectives (see 8.3.1.2 of Guide D 5753).
itizing interval needs to be at least as small as the

4ution of the gamma probe, that is typically about
).

ically, this interval is no larger than 0.5 ft (15 cm)
at the optimum vertical resolution is achieved.
mn though field plots may be generated with
the rawest (non-filtered) form of the data should be

gamma probe is lowered to the bottom of the

muna counts should be monitored as the probe is
ause knowledge of the average count rates pro-
he formation is important in determining proper
:d. Gamma value range is also needed to determine
zontal scale and with some instrumentation, to
ensitivity/gain settings.
lection of probe speed while lowering is based on
)f borehole depth, stability, and other conditions;
the measuring wheel and smoothness of probe
Id be monitored to ensure that depth errors are not
uced.
ct logging speed.
gging speed should be deteruined by the applica-
ata acquired to meet project objectives.
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RESISTIVITY COMBINATION PROBE DENSITY COMBINATION PROBE

GAMMA, IN RESISTIVITY, GAMMA, IN DENSITY,
COUNTS PER SECOND IN OHM-METERS COUNTS PER SECOND IN g/cm 3

0 50 100 0 50 100 10 20 nn3in •n " rl
-Y2O

80

U_

Li-

100

z

120

NoTE 1-This figure shows a small depth offset
differ as a result of different detector efficiencies.

FIG. 4 Example of

25

01)

LU

30 F
LU
0
__J

C)
z

4

0035

40

uld be removed by adjusting the depth scale on one of the logs; note that the average count rates for the two different gamma detectors

Logs From Gamma Detectors In Two Different Logging Tools (Electrical Resistivity on Density)
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* 11.2 Typical gamma logging speed is approximately 20
0 'n (6 m/min), but slower speeds may be needed if forina-

in gamma activity is low.
9.11.3 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, and where there is
relatively little random fluctuation within beds (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 geologic data and the initial run, then the logging
speed is adequate. If there are significant changes in the
interpreted bed boundaries or if bed boundaries (lithologic
contacts) are not indicated, the operator should try logging at a
reduced speed.

9.11.5 In situations where gamma activity is extremely low,
such as in many basalts and some carbonate and quartzite
formations, the operator can estimate the maximum logging
speed from the formula:

Sf< 0.50G or S, < 0.15G (2)

where:
S = the logging speed in feet per minute,
,, d= te 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 error is less than about 5 %. In
some situations, the available time and budget and the length of
borehole to be logged may indicate 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

GAMMA, IN
COUNTS PER SECOND
0 10 20

1550

480

1600

LUt_)

cc

: 1650
0"

. 1700
LU

t"-
LU
LU
U-

z
1750

LU
,.0

LU

C,e

500

0

520 m

LUt-.-

LU

540 -

560

1800

1850

SAMPLE
REPEAT

LOG

NOrE I--In this figure, experimentation with logging speed demonstrates that a 10 ft (m) per minute logging speed generates useful and repeatable
gamma logs with statistical errors somewhat greater than 5 %, but where beds can be effectively detected.

FIG. 5 Example of a Gamma Log From a Basalt Formation of Very Low Gamma Activity
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with repeat logging runs over representative intervals contain-
ing bed contacts (see Fig. 5).

9.12 Collect gamma 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 ±0.4 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 verify 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
check 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
to ensure correct operation of the probe prior to ending a
logging event.

9.14.2 Repeat sections may not repeat exactly because of
the statistical nature of nuclear activity that introduces some
random fluctuation 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 log 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,
Interferences).

9.15 Evaluate the quality of field logs and compare logs
with drilling and completion information.

9.16 Gamma logs are usually smoothed by filtering (in
hardware or software) with an JV-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- l)Az (3)

where:
N = the number of points, and
Az = the digitizing interval, which should correspond with

the vertical resolution, which is typically about 1 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
information.

9.16.2 The rawest form of the gamma data and the filtered
data should be saved.

9.17 Post-acquisitions calibration checks may be required to
meet the objectives of the logging program to verify gamma
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 interpretation-

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).

10.2.1 Except at sites contaminated by radioactive waste,
the measured gamma 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 lithology).

10.2.3 Gamma logs can be analyzed as part of a suite to take
advantage of the synergistic 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, com-
bined, and merged with other log values.

Anhydrile and gypsum

Gabbro and basalt

Coal Some lignite

Limestone and dolomite

Sandstone and orthoquartzite - ------- Arkose

Caliche

Shale Red- Bentonite -Organic

Schist and gneiss
Granite and rhyolite

Pctash and phosphate beds

RADIOACTIVITY INCREASES -*

FIG. 6 Range of Relative Gamma Activity of Common Rocks
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10.3.2 Final log headers are filled out and attached to the

40,J.3.3 The garmna log may be plotted at different scales for
me 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 facilitate interpreta-
tion. This is especially important in comparing gamma logs
from boreholes logged with different completion designs.

10.4.2 It is also possible to normalize the gamma log for
well construction if it is possible to log a similar borehole prior
to completion and again after a similar scheme.

10.5 Gamma logs commonly are the primary indicator of
geologic structure and stratigraphy to be used as a guide in
installing well screens, positioning cement plugs, bentonile
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 half of the total change in amplitude
across the bed contact (see Fig..5).

10.6 Gamma logs obtained for depth correlation on logging
-ns using different probes may not produce the same count
, s at each depth because of differences in detector elficien-

.es and probe designs.
10.7 Gamma logs may be applied to correlate lithology

between boreholes based upon the characteristic gamma activ-
ity of specific beds or formations (See Fig. 6). Gamma logs can
be used to determine the continuity of lithology, 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-sedimentary en-
vironments, areas of natural radioactive mineralization, etc.)
and should be tested in the project area. This testing may
consist of cross plots, principal component analysis, and other
multivariate 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 of gamma activity.

I
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10.9 Gamma logs can be used to detect the presence of
radioisotopes in borehole tracer studies, calibrated in units of
radioisotope concentration to assess the degree of radioisotope
contamination at radioactive waste sites, and used to locate
source rocks in 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, performance 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 guide should be documented.
11.5 Presentation of gamma logs should be designed to meet

project objectives. At a minimum, depth (y-axis) and units of
measurement (x-axis) scales should be clearly marked. There
may be a difference 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. 1).

11.5.2 The digital data should be provided in ASCII format
and include depth referenced gamma values and all pertinent
header and calibration information; for example, Log ASCII
Standard format (LAS).

11.5.3 Field plots typically are generated at the time of
logging 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 are typically generated 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 are typically plotted in an industry
standard format such as API format and may be included in the
report.

11.5.5 Summary log plots may be generated (typically at
reduced scales) to incorporate other logs, relevant data, and
interpretations. These plots are generally included in the report,

12. Keywords
12.1 borehole geophysics; dead time correction; gamma

log; natural gamma log; nuclear statistics; radioisotope- well
construction; well logging
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APPENDIX H
SPT HAMMER ENERGY STUDY

SPT Hammer Energy Study Report

Project No. 06120048/April 13, 2007 Schnabel Engineering North, LLC



~Mea•surements
and Anab'ses-.-

engineers, 1inc.

July.20, 2006.

Schnabel Engineering, Inc.
I West Cary Street
Richmond, VA 23220

Attention: Mr. Jim Seli

Re: Summary Report for SPT Energy Measurements
Calvert Cliffs Project
Calvert County, MD GRL Job No. 064054

Dear Mr. Seli:

This report summarizes the results from the Standard Penetration Test (SPT) energy

measurements performed for five drilling rigs, at the above referenced project. Graphical and

tabular summaries of the dynamic test results are included with this report. The field testing

was performed during our site visits between June 19 and 27, 2006.

The purposes of the SPT energy measurements were to provide energy transfer efficiency for

the SPT N values obtained from five drill rigs and drillers. To meet this objective, a PAK Model

Pile Driving Analyzer@ (PDA) was used to acquire and process the dynamic test data.

Additional information regarding the testing equipment and analytical procedures is included in

Appendix A.

Soil Information

The reported soil profile consisted of varying layers of silty sands, silts and clays typical of

alluvial deposits for this region. A detailed discussion of the subsurface conditions is beyond

the scope of this report. The reader is referred to the proper geotechnical investigation report

for further details.

Comoraie:tttco 4535 hnaW66nc '6 .C" d, 4 USA. phona 2 3 t o.t' .-83 , t .).9i'4,WW.: pb.Oi-

Carliforn Colorado Tb-d naini
;661.259.2917 303-666-61;27 .0-5-,339 84-71670.17720 2 b
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Test Sequence

As directed by Schnabel Engineering, GRL was requested to obtain SPT energy measurements

for five drill rigs at various depths from a single boring for each rig. Energy measurements for

each rig were to be obtained at intervals of 15 feet to a boring depth of 300 feet and then at

intervals of 20 feet between 300 and 400 feet. If necessary due to indications of poor quality

dynamic test data or changes in the drilling procedure energy measurements were to be

obtained at the next available sample depth. Therefore, GRL performed energy measurements

at intervals of 15 feet sampling depths with the total number of samples collected varying

between 6 and 26 depending upon the boring depth. The largest number of samples were

collected for Boring B401 which was a 400 foot boring and the smallest number of samples

collected was for Boring B744 which was a 100 foot boring. All SPT samples were driven for

a total of 3 six-inch increments, or 1.5 feet.

DYNAMICTESTING ANALYSES AND RESULTS

Energy Transfer Measurements

A PAK model Pile Driving Analyzer was used to take measurements of strain and acceleration.
The strain and acceleration measurements were taken on the 2 ft long N3, NWJ or AWJ rod

located directly below the automatic hammer. The strain and acceleration signal were

conditioned and converted to force and velocities by the PDA. The PDA interprets the

measured dynamic data according to the Case Method equation. The dynamic test data was

evaluated for maximum force and velocity at the gage location. These quantities are presented

in the summaries of the dynamic test results in Appendix B.

Force and velocity records from the PDA were also viewed graphically on an LCD screen to

evaluatedata quality. --All force and-velocityrecords were alsodigitally-stored forsu bsequent

laboratory analysis.

The maximum energy transferred to the gage location was calculated using the Case Method

equations as required by ASTM D4633. Therefore the transferred energy, EFV, is calculated

by integrating both the force and velocity records over time as follows:

GRL Engineers, Inc.
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EFV = f F(t)V(t)dt

Where: F(t) = the force at time t

V(t) = the velocity at time t

The integration begins at the time the hammer impacts the rod and continues to the end of the

record.

Discussion of Test Results

Tables 1 through 5 contain a summary of the average energy transfer calculated using the EFV

equation and the energy transfer ratio (ETR = EFV/PE, where PE is potential energy of the SPT

hammer) for each drilling rig and SPT sample with dynamic measurements. A summary of the

dynamic measurements of the energy transfer to the drill rods using the EFV equation for each

drill rig is provided in the table below.

Borehole and Avg EFV Avg ETR Range of EFV Range of ETR

Drill Rig (ft-lbs) (%) (ft-lbs) (%)

B401 / Failing 274 78 235 - 309 67 - 88

1500 Truck

B403 / CME 293 84 255-321 73-92

550X ATV

B404 / CME 304 87 274-316 78-90

750 ATV

B409 / CME 75 293 84 243-315 69-90

Truck

B744 / Diedrich 282 81 257 - 294 73 - 84

D50 ATV

GRL Engineers, Inc.
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Conclusions

Based upon the dynamic test data obtained, the following conclusions are presented:

1 - Loose connections in the drill string were sometimes observed in the force and

velocity records. However, energy transfer values calculated using the EFV equation

are not adversely affected by the connectors and therefore are considered a better

indication of transferred energy.

2 - Dynamic measurements of the transferred energy to the drill rods using the EFV

equation ranged from 235 to 321 ft-lbs for all five drill rigs. This corresponds to a

transfer efficiency ranging from 67 to 92% of the SPT hammer energy of 350 ft-lbs.

3 - The average transferred energy (EFV) and energy transfer ratio (ETR) for each drill

rig tested was as follows:

B401 - Failing 1500, Average EFV = 274 ft-lbs, Average ETR = 78%
B403 - CME 550X ATV, Average EFV = 293 ft-lbs, Average ETR = 84%

B404 - CME 750 ATV, Average EFV = 304 ft-lbs, Average ETR = 87%

B409 - CME 75 Truck, Average EFV = 293 ft-lbs, Average ETR = 84%

B744 - Diedrich D50 ATV, Average EFV = 282 ft-lbs, Average ETR = 81%

We appreciate the opportunity to be of assistance on this project. Please do not hesitate to

contact us if you have any questions regarding this report, or if we may be of further service.

Respectfully,

GRL Engineers, Inc.

Scott D. Webster, P.E.

Wondem Teferra, P.E.

SDW:WT:dms

GRL Engineers, Inc.



TABLE 1: Summary of SPT Energy Measurements
Borehole B401 - Failing 1500 Truck

Calvert Cliffs, MD

Reported Reported Reported SPT Avg. Energy Energy Blow

Test Sample Rod Blow Field Transferred Transfer per
Sample No. Date Depth Length Count N Value FV Method Efficiencyl Minute

B401-15

B401-20

B401-30

B401-45

B401-60

B401-75

B401-90

B401-105

B401-120

B401-135

B401-150

B401-170

B401-180

B401-195

B401-210

5401-225

B401-240

B401-255

B401-270

B401-286

B401-300

B401-320

B401-340

(feet)

6/19/2006 13.5-15

6/19/2006 18.5 -20

6/19/2006 28.5-30

6/19/2006 43.5 - 45

6/20/2006 58.5 - 60

6/20/2006 73.5 - 75

6/20/2006 88.5 - 90

6/20/2006 103.5- 105

6/20/2006 118.5- 120

6/20/2006 133.5- 135

6/20/2006 148.5 - 150

6/21/2006 168.5- 170

6/21/2006 178.5- 180

6/21/2006 193.5- 195

6/21/2006 208.5- 210

6/22/2006 223.5 - 225

6/22/2006 238.5 - 240

6/22/2006 253.5 - 255

6/23/2006 268.5- 270

6/23/2006 284.5 - 286

6/26/2006 298.5 - 300

6/27/2006 318.5 - 320

6/27/2006 338.5- 340

(feet)

19

24

34

49

64

79

94

109

124

139

154

174

184

199

214

229

244

259

274

290

304

324

344

(blows/6")

2-4-4

2-3-6

4-7-16

16-50/5"

7-14-50

16-50/5"

9-12-17

5-9-22

5-9-12

7-9-11

8-10-12

8-10-15

4-10-11

6-9-17

6-10-16

9-13-18

8-11-21

8-11-19

7-12-18

11-13-17

9-14-18

18-26-35

8-12-29

8

9

23

50/5"

64

50/5"

29

31

21

20

22

25

21

26

26

31

32

30

30

30

32

61

41

50/5"

57

44

242

235

261

277

262

276

262

272

260

286

273

281

270

281

276

284

278

275

(ft-lbs) (%)

69.1

67.1

74.6

79.1

74.9

78.9

74.9

77.7

74.3

81.7

78.0

80.3

77.1

80.3

78.9

81.1

79.4

78.6

82.6

88.3

80.6

80.0

80.3

(bpm)

42

42

42

43

43

43

43

42

43

43

43

43

43

43

43

43

42

42

43

43

43

43

43

289

309

282

280

281

B401-360 6/27/2006 358.5 - 360

B401-380

B401-400

6/28/2006 378.5- 380

6/28/2006 400- 401.5

364 30-50/5"

384 16-21-36

405 11-15-29

274 78.3

280 80.0

43

42

43283 80.9

Notes: 1 - Energy transfer efficiency is the energy calculated by the FV method divided by the SPT
hammer potential energy of 140 lbs times 2.5 foot drop height or 350 ft-lbs.



TABLE 2: Summary of SPT Energy Measurements
Borehole B403 - CME 550X ATV

Calvert Cliffs, MD

Reported Reported Reported SPT
Test Sample Rod Blow Field

Sample No. Date Depth Length Count N Value

(feet) (feet) (blows/6")

B403-15

B403-30

B403-45

B403-60

B403-75

B403-90

B403-105

B403-120

B403-135

B403-150

B403-165

B403-180

B403-200

6/20/2006

6/20/2006

6/21/2006

6/21/2006

6/21/2006

6/21/2006

6/21/2006

6/21/2006

6/21/2006

6/21/2006

6/22/2006

6/22/2006

6/22/2006

13.5-15

28.5 - 30

43.5 - 45

58.5-60

73.5-75

88.5-90

103.5-105

118.5-120

133.5-135

148.5-150

163.5-165

178.5-180

198.5-200

19

34

49

64

79

94

109

124

139

154

169

184

204

3-5-6

2-50/5"

4-4-7

2-3-4

6-7-12

6-6-10

4-6-9

6-9-17

6-8-11

7-9-12

5-8-12

6-10-20

7-9-14

11

50/5"

11

7

19

16

15

26

19'

21

20

30

23

Avg. Energy Energy
Transferred Transfer
FV Method Efficiencyl

(ft-lbs) (%)

277 79.1

304 86.9

320 91.4

321 91.7

299 85.4

291 83.1

277 79.1

289 82.6

277 79.1

304 86.9

255 72.9

275 78.6

317 90.6

Blow
per

Minute

(bpm)

55

54

55

54

54

54

54

54

53

55

55

54

55

Notes: 1 - Energy transfer efficiency is the energy calculated by the FV method divided by the SPT
hammer potential energy of 140 lbs times 2.5 foot drop height or 350 ft-lbs.



TABLE 3: Summary of SPT Energy Measurements
Borehole B404 - CME 750 ATV

Calvert Cliffs, MD

Reported Reported Reported SPT Avg. Energy Energy Blow

Test Sample Rod Blow Field Transferred Transfer per
Sample No. Date Depth Length Count N Value FV Method Efficiencyl Minute

(feet) (feet) (blowsl6") (ft-lbs) (%) (bpm)

B404-15 6/22/2006 15-16.5 21 4-5-6 11 274 78.3 48

B404-30 6/22/2006 30- 31.5 36 40-50/3" 50/3" 314 89.7 56

B404-45 6/22/2006 45 - 46.5 51 48-32-28 60 316 90.3 52

B404-60 6/22/2006 60 - 61.5 66 4-5-7 12 308 88.0 54

B404-75 6/23/2006 75 - 76.5 81 4-9-21 30 303 86.6 53

B404-90 6/23/2006 90- 91.5 96 5-8-11 19 304 86.9 55

B404-105 6/23/2006 105- 106.5 111 7-12-15 27 308 88.0 56

B404-120 6/23/2006 120-121.5 126 5-8-10 18 306 87.4 55

B404-135 6/26/2006 135- 136.5 141 6-9-10 19 303 86.6 52

B404-150 6/26/2006 150- 151.5 156 6-8-12 20 308 88.0 55

B404-165 6/26/2006 165- 166.5 170 7-9-9 18 295 84.3 48

B404-180 6/26/2006 180-181.5 186 6-14-20 34 307 87.7 54

B404-195 6/27/2006 195- 196.5 201 4-8-13 21 312 89.1 56

Notes: 1 - Energy transfer efficiency is the energy calculated by the FV method divided by the SPT
hammer potential energy of 140 lbs times 2.5 foot drop height or 350 ft-lbs.



TABLE 4: Summary of SPT Energy Measurements
Borehole B409 - CME 75 Truck

Calvert Cliffs, MD

Reported Reported Reported SPT Avg. Energy Energy Blow
Test Sample Rod Blow Field Transferred Transfer per

Sample No. Date Depth Length Count N Value FV Method Efficiencyl Minute

(feet) (feet) (blows/6") (ft-lbs) (%) (bpm)

B409-15

B409-30

B409-47

B409-60

B409-75

B409-90

B409-105

B409-120

B409-135

B409-150

6/22/2006

6/22/2006

6/22/2006

6/22/2006

6/22/2006

6/23/2006

6/23/2006

6/26/2006

6/27/2006

6/27/2006

15-16.5

30-31.5

47.5-49

60-61.5

75-76.5

90-91.5

105-106.5

120-121.5

135-136.5

148.5-150

19

34

53

65

81

96

111

126

141

154

1-4-3

18-50/5"

4-5-5

2-3-2

5-7-13

5-7-9

4-5-8

4-5-5

4-6-9

7-8-10

7

50/5"

10

5

20

16

13

10

15

18

288

289

243

296

298

288

315

302

307

301

82.3

82.6

69.4

84.6

85.1

82.3

90.0

86.3

87.7

86.0

56

55

56

56

54

55

54

55

56

Notes: 1 - Energy transfer efficiency is the energy calculated by the FV method divided by the SPT
hammer potential energy of 140 lbs times 2.5 foot drop height or 350 ft-lbs.



TABLE 5: Summary of SPT Energy Measurements
Borehole B744 - Diedrich D50 ATV

Calvert Cliffs, MD

Reported Reported Reported SPT Avg. Energy Energy Blow

Test Sample Rod Blow Field Transferred Transfer per
Sample No. Date Depth Length Count N Value FV Method Efficiencyl Minute

(feet) (feet) (blowsl6") (ft-lbs) (%) (bpm)

B744-15 6/20/2006 15- 16.5 19 3-3-3 6 257 73.4 51

B744-30 6/20/2006 30- 31.5 34 2-2-2 4 277 79.1 51

B744-45 6/20/2006 43.5 - 45 49 5-7-9 16 291 83.1 51

B744-60 6/20/2006 60- 61.5 64 4-6-7 13 293 83.7 51

B744-75 6/21/2006 75-76.5 79 8-11-35 46 294 84.0 52

B744-90 6/21/2006 90-91.5 94 5-8-11 19 280 80.0 52

Notes: 1 - Energy transfer efficiency is the energy calculated by the FV method divided by the SPT
hammer potential energy of 140 lbs times 2.5 foot drop height or 350 ft-lbs.
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APPENDIX A
AN INTRODUCTION INTO SPT DYNAMIC PILE TESTING

The following has been written by GRL Engineers, Inc. and may only be copied with its written permission.

1. BACKGROUND

The Standard Penetration Test is frequently
conducted as an in-situ assessment of soil strength,
This test requires that a 140 ib weight is dropped 30
inches onto a drive rod at whose bottom a sampler is
usually installed. The sampler is driven for 18 inches;
the number of blows required for the last 12 inches of
driving is the so-called N-value. The N-value may be
used as a strength indicator for foundation design or
as a means of assessing the liquefaction potential of
soils.

Obviously, the SPT hammer efficiency is an important
consideration when using the N-values for design
purposes. Measurements have indicated that the
energy in the drive rod is sometimes only 30% and
and may reach 90% of the potential or rated energy of
the SPT hammer (E-rated = 0.35 kip-ft or 0.475 kJ).
The type of hammer used to drive the rod is the main
reason for these variations. On the average, the
energy in the drive rod is 60% of the standard rated
energy.

Because of the variability of energy, methods based
on N-values are considered unreliable. However,
measurements during SPT testing using the Case
Method can be done on a routine basis and these
measurements yield the transferred energy values.
With measured energy, EMX, known, an adjustment
of the measured N-value, Nm, can be made as follows.

N60 = Nm [Em / (0.6Er)] (1)

Thus, if the measured energy value is equal to the
normally expected transferred energy of 60% of E-
rated then the adjusted and measured N-values are
identical. On the other hand, if the measured energy
is only 30% then the adjusted blow count will be
reduced by 50%.

2. DYNAMIC TESTING AND ANALYSIS
METHODS APPLIED TO SPT

The Case Method of dynamic pile testing, named after
the Case Institute of Technology where it was

developed between 1964 and 1975, requires that a
substantial ram mass (e.g. a pile driving hammer)
impacts the pile top such that the pile undergoes at
least a small permanent set. Thus, the method is
also referred to as a "High Strain Method". The Case
Method requires dynamic measurements on the pile
or shaft under the ram impact and then a calculation
of various quantities. Conveniently, for SPT
applications, the measurements and analyses are
done by a single piece of equipment: the SPT
Analyzer. The Pile Driving Analyzer® (PDA) is also
suitable to perform these measurements and data
processing.

A related analysis method is the "Wave Equation
Analysis" which calculates a relationship between
bearing capacity, pile stresses, transferred energy
and field blow count. The GRLWEAP TM program
performs this analysis and provides a complete set
of helpful information and input data. This program
can be used very effectively to simulate the SPT
driving process.

3. MEASUREMENTS

GRL uses equipment manufactured by Pile
Dynamics, Inc. The system includes either an SPT-
Analyzer Tm (SPTA) or a Pile Driving Analyzer®
(PDA), an instrumented rod section and two
accelerometers. SPT energy testing is very closely
related to and borrows procedures from dynamic pile
testing. Those interested in the basis of the SPT
energy testing method may obtain extensive
literature on dynamic pile testing from GRL
Engineers, Inc.

3.1 SPT Analyzer or Pile Driving Analyzer

The basis for the results calculated by the SPTA or
PDA are strain and acceleration measured in an
instrumented rod section. These signals are
converted to rod top force, F(t), and rod top velocity,
v(t). The SPTA or PDA conditions, calibrates and
displays these signals and immediately computes
average pile force and velocity thereby eliminating
bending effects. The product of these two
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measurements is then integrated over time which
yields the energy transferred to the instrumented
section as a function of time (see Section 4.1).

For convenience and accuracy, strain measurements
are usually taken on an instrumented section of SPT
drive rod. Ideally, the section properties of the
instrumented rod and those of the drive rod are the
same, however, using subs, other sections can also
be utilized.

For the instrumented section, PDI provides a force
calibration in such a way that the output of the
instrumented rod is directly calculated without the
need for an accurate elastic modulus or cross
sectional area of the rod section.

The acceleration measurements are often demanding
in the SPT environment, because of high frequency
and high acceleration motion components. An
experienced measurement engineer, therefore, has to
evaluate the quality of this data before final
conclusions are drawn from the numerical results
calculated by SPTA or PDA.

SPTA or PDA records are taken while the standard N-
value is acquired in the conventional manner. This
then allows a direct correlation between N-value and
average transferred energy.

3.2 HPA

The SPT hammers ram velocity may be directly
obtained using radar technology in the Hammer
Performance AnalyzerTM. The impact velocity results
can be automatically processed with a PC or recorded
on a strip chart. HPA measurements yield a hammer
kinetic energy, but not the energy transferred to the
drive rod.

..... 4- RECORD EVALUATION BY-SPTA OR-PDA -----..

4.1 HAMMER PERFORMANCE

The PDA calculates the energy transferred to the pile
top from:

and driving system. EMX allows for a classification of
the hammer's performance when presented as, eT,
the rated transfer efficiency, also called energy
transfer ratio (ETR) or global efficiency.

eT = EMX/ER (3)

where ER is the hammer manufacturer's rated
energy value or 0.35 kip-ft (0.475 kW) in the case of
the SPT hammer.

Often in the SPT literature one finds also reference
to the EF2 energy. This evaluation is based on
assumed proportionality between force and velocity
(see also Section 5):

v(t) = F(t) / Z (4)

where Z = EA/c is the pile impedance, E is the elastic
modulus, A is the cross sectional area and c is the
speed of the stress wave in the pile material..

Combining equations 2 and 4 leads to

EF(t) = of' F(T)2 / Z dT (5)

The EF2 transferred energy value is the EF-value at
the time t = 2L/c, where L is the drive rod length and
c is the stress wave speed in steel (16,800 ft/s or
5,124 m/s). Since the force is easier to measure than
both force and velocity, Equation 5 is preferred by
some test engineers. However, the EF method is
fraught with errors and certain correction factors
have to be applied to make it approximately correct.
Among the error sources are the following:

Proportionality is often violated prior to time
2L/c. The proportionality between force and
velocity in a downward traveling wave only
holds if the wave does not encounter a
disturbance prior to reflecting off the pile toe.

sectional area, an open or loose splice orjoint,
or resistance along the shaft.

Using only one force measurement precludes
a data quality check based on the
proportionality between force and velocity.
Thus, a force measurement that is for some
reason in error may not be detectable, which
will lead to errors in the EF2 value. Data
quality checks will be discussed further in
Section 5.

E(t) = oft F(T)V(T) dT (2)

The maximum of the E(t) curve is often called
ENTHRU or EMX; it is the most important quantity for
an overall evaluation of the performance of a hammer
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The use if EF2 is therefore not recommended but it is
often included in result presentations for the sake of
completeness.

o = F/A = v (E/c)

or strain

(6)

(7)4.2 STRESSES c = oE = v / c

During SPT monitoring, it is also of interest to monitor
compressive stresses at both the top of the drive rod
and at its bottom.

At the pile top (location of sensors) the maximum
compression stress averaged over the rod's cross
section, CSX, is directly obtained from the
measurements. Note that this stress value refers to
the instrumented section. If the rod has a different
cross sectional area then the stress in the rod will be
different from CSX.

The SPTA or PDA can also calculate, in an
approximate manner, the force at the rod bottom,
CFB. To obtain the corresponding stress, this force
value should be divided by the appropriate cross
sectional area, e.g. by the rod area just above the
sampler or by the sampler area itself. Of course, non-
uniform stress components as they might occur at the
sampler tip due to a sloping rock are not considered
in this calculation.

5. DATA QUALITY CHECKS

Quality data is the first and foremost requirement for
accurate dynamic testing results. It is therefore
important that the measurement engineer performing
SPTA or PDA tests has the experience necessary to
recognize measurement problems and take
appropriate corrective action should problems
develop. Fortunately, dynamic pile testing allows for
certain data quality checks because two independent
measurements are taken that have to conform to the
so-called proportionality relationship.

As long as there is only a wave traveling in one
direction, as is the case during impact when only a
downward traveling wave exists in the rod, force and
velocity measured at its top are proportional

This means that the early portion of strain times
wave speed must be equal to the velocity unless the
proportionality is affected by high friction near the
pile top or by a pile cross sectional change not far
below the sensors. Checking the proportionality is
an excellent means of assuring meaningful
measurements but is only truly meaningful for
perfectly uniform rods. Open or loose splices, for
example, will lead to a non-proportionality. For SPT
rods it is fortunate that usually no soil resistance acts
along the shaft and for that reason, proportionality
can exist until the stress wave returns from sampler
top or rod bottom unless connectors are not
sufficiently tightened or have a significant mass.

Velocity data quality can also be checked by looking
at the final displacement, DFN, which is calculated
from the acceleration by double integration. If the
calculated final displacement is much higher or lower
than indicated by the N-value, the accelerometer
attachment may be loose or the sensor may be
faulty. If major drift in the velocity is observed, the
EMX value may be in error, even though
proportionality from impact to time 2L/c exists. In this
case, it may be useful to evaluate the energy
transferred to the drill rod at time 2L/c, which is
calculated by the PDA or SPTA as the E2E quantity.

F=vZ (5)

where Z is again the pile impedance, Z = EA/c. This
relationship can also be expressed in terms of stress © 2003 GRL Engineers, Inc.

App-A-SPT-12-03
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GRL Engineers, Inc. - Case Method Results
POIPLOT Ver. 2005.2 - Printed: 17-Jul-2006 Test date: 19-Jun-2006

FMX (kips)
Maximum Force

20

SPT, Calvert Cliffs - B401-15

EFV (')
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B401-15
OP: KB

AR: 2.30 in^2
LE: 19.0 ft
WS: 16,807.9 f/s

FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: -Blows per Minute

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

N3 rod
Test date: 19-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

0

BL#
end

1

2
3
4
5
6
7
8
9
10
11

depth
ft

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TYPE FMX
kips

AVI 29
AVI 31
AVl 28
AVI 29
AVI 28
AVI 30
AVi 29
AVI 32
AVI 33
AVl 32
AVI 30

VMX
f/s

13.3
14.3
13.2
12.8
13.0
13.1
13.4
13.3
13.6
13.3
13.0

EFV

0.253
0.253
0.193
0.200
0.247
0.285
0.241
0.255
0.242
0.241
0.224

7
7
5
5
7
8
6
7.
6
6
6

ETR BPM
%) **

2.3 **

2.2 41.9
5.0 41.5
7.2 42.4
0.6 42.3
1.5 42.2
9.0 42.3
2.7 42.3
9.0 42.1
8.8 42.2
4.1 42.1

EMX
k-ft

0.253
0.253
0.193
0.200
0.247
0.285
0.241
0.255
0.242
0.241
0.224

EF2
k-ft

0.142
0.148
0.123
0.128
0.143
0.144
0.143
0.155
0.156
0.152
0.143

DFN
in

2.90
2.58
1.87
1.77
2.04
1.92
1.93
1.88
1.85
1.81
1.78

FVP

[]
0.64
0.62
0.68
0.65
0.63
0.60
0.59
0.60
0.56
0.63
0.59

Time Summary
Drive 15 seconds 3:33:14 PM - 3:33:29 PM (6/19/2006) BN 1 - 11
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B401-20
OP: KB

AR: 2,30 in^2
LE: 24.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

BL# depth TYPE FMX Vt
end ft kips f/

1 0.00 AVI 39 13.
2 0.00 AVI 34 11.
3 0.00 AVl 34 11.
4 0.00 AVi 34 11.
5 0.00 AVI 36 12.
6 0.00 AVI 33 11.
7 0.00 AVI 34 11.
8 0.00 AVi 32 11.
9 0.00 AVi 33 11.

10 0.00 AVl 33 11.

Average 34 11.

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

N3 rod
Test date: 19-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

MX
/s
.2
.9
.5
.4
0
5
5
3
4

.3
7

EFV

0.297,
0.256
0.241
0.224
0.279
0.231
0.232
0.218
0.222
0.211
0.241

ETR
(%)

84.9
73.2
68.7
63.9
79.6
65.9
66.2
62.2
63.5
60.4
68.8

BPM

42.1
42.3
41.7
43.0
41.4
42.8
42.3
42.5
42.4
42.3

EMX
k-ft

0.297
0.256
0.241
0.224
0.279
0.231
0.232
0.218
0.222
0.211
0.241

EF2 DFN
k-ft in

0.193 2.70
0.165 2.03
0.152 1.68
0.142 1.34
0.178 1.73
0.146 1.30
0.149 1.22
0.138 1.17
0.144 1.13
0.134 1.14
0.154 1.54

FVP
[]

0.78
0.73
0.74
0.73
0.74
0.72
0.73
0.71
0.72
0.71
0.73

Time Summary
Drive 13 seconds

Total number of blows analyzed: 10

3:46:12 PM - 3:46:25 PM (6/19/2006) BN 1 - 10
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B401-30
OP: KB
AR: 2.30 in^2
LE: 34.0 ft
WS: 16,807.9 f/s

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

N3 rod
Test date: 19-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

BL# depth TYPE FMX
end ft kips

1 0.00 AVI 33.17
2 0.00 AVi 32.96
3 0.00 AVI 35.35
4 0.00 AVl 35.83
5 0.00 AVI 34.73
6 0.00 AVI 36.15
7 0.00 AVI 35.35
8 0.00 AVi 33.37
9 0.00 AVI 31.87

10 0.00 AVI 31.50
11 0.00 AVl 33.20
12 0.00 AVI 32.35
13 0.00 AVI 30.87
14 0.00 AVI 31.30
15 0.00 AVi 33.56
16 0.00 AVl 34.08
17 0.00 AVl 33.06
18 0.00 AVI 32.83
19 0.00 AVI 32.14
20 0.00 AVl 32.19
21 0.00 AVl 34.70
22 0.00 AVI 34.64
23 0.00 AVI 33.73
24 0.00 AVI 34.36
25 0.00 AVl 34.63
26 0.00 AVI 34.13
27 0.00 AVI 32.86

Average 33.51

VMX
f/s

11.07
10.86
11.90
11.82
11.51
11.76
11. 97
11.36
10.76
10.98
11.23
10.70
10.65
10.66
11.43
11.49
11.01
10.81
10.88
10.69
11.70
11.60
11.21
11.47
11.64
11.55
11.19
11.26

E FV

0.242
0.238
0.271
0.272
0.274
0.272
0.272
0.260
0.249
0.255
0.279
0.251
0.243
0.242
0.258
0.272
0.255
0.259
0.260
0.264
0.268
0.268
0.258
0.264
0.261
0.265
0.263
0.261

ETR
(%)

69.3
67.9
77.4
77.9
78.4
77.7
77.6
74.3
71.0
72.7
79.7
71.8
69.4
69.1
73.9
77.7
73.0
74.1
74.3
75.4
76.6
76.7
73.8
75.3
74.7
75.6
75.3
74.5

BPM

42.2
42.8
42.5
42.4
42.5
42.4
42.3
42.4
42.4
42.6
42.4
42.5
42.4
43.0
42.4
42.2
42.6
42.6
42.3
42.8
42.4
42.4
42.6
42.7
42.5
42.4
42.5

EMX
k-ft

0.242
0.238
0.271
0.272
0.274
0.272
0.272
0.260
0.249
0.255
0.279
0.251
0.243
0.242
0.258
0.272
0.255
0.259
0.260
0.264
0.268
0.268
0.258
0.264
0.261
0.265
0.263
0.261

EF2
k-ft

0.156
0.152
0.181
0.179
0.175
0.181
0.178
0.164
0.156
0.161
0.171
0.158
0.152
0.152
0.164
0.173
0.161
0.163
0.163
0.160
0.176
0.174
0.164
0.171
0.170
0.167
0.164
0.166

DFN FVP
in []

1.35 0.64
1.49 0.58
1.70 0.59
1. 98 0.61
1.14 0.56
0.82 0.63
0.92 0.62
1.05 0.63
1.04 0.58
0.82 0.64
0.94 0.65
0.65 0.57
0.66 0.63
0.58 0.59
0.60 0.64
0.72 0.63
0.81 0.57
0.68 0.57
0.61 0.63
0.67 0.60
0.69 0.65
0.70 0.61
0.69 0.58
0.70 0.58
0.74 0.59
0.65 0.56
0.66 0.62
0.89 0.61

Total number of blows analyzed: 27

Time Summary

Drive 37 seconds 4:10:06 PM - 4:10:43 PM (6/19/2006) BN 1 - 27
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GRL Engineers, Inc. - Case Method Results
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006 Test date: 19-Jun-2006

SPT, Calvert Cliffs - B401-45
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B401-45
OP: KB

AR: 2.30 in^2
LE: 49.0 ft
WS: 16,807.9 f/s

FMX: Maximum Force

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

N3 rod
Test date: 19-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

VMX:
E FV:
ETR:
BPM:

BL#
end

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

42
43
44
45
46
47
48
49
50

Maximum Velocity
Energy of FV
Energy Transfer Ratio
Blows per Minute

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

J

depth
ft

0.00
0.00
0. O0
0. O0
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

-0_00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TYPE

AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVl
AVI
AVI
AVl
AV1
AVI
AVI
AVI
AVl
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AV1
AVI
AVI
AVI
AVI
AVI7
AVI
AVI
AVl
AVI
AVI
AVI
AVI
AVI
AVI

Average

FMX
kips

36.67
37. 68
37.98
37.23
37.81
38.01
37.30
37.60
37.50
36.97
37.66
37.00
36.59
37.50
37.33
36.24
36.95
36.59
36.57
36.39
36.77
37.28
37.40
36.62
37.30
35.86
37.30
36.52
36.59
36.75
37.02
36.34
36.92
37.13
36.59
36.09
35.63
37.05
36.34
35.79

-36-4-9-
37.40
36.52
37.76
36.62
37.58
36.59
36.90
37.02
38.51
36.97

VMX
f/s

11.43
11.77
11.79
11.83
11.58
11.57
11.62
11.66
11.49
11.47
11.49
11.25
11.61
11.82
11.56
11.28
11.77
11.45
11.48
11.75
11.76
11.67
11.64
11.84
11.77
11.45
11. 92
11.68
11.72
11.79
11.63
11.60
11.82
11.66
11.87
11.85
11.93
11.82
11.86
11.87

-11_-7'1--
12.07
11.96
11.83
11.88
12.06
11.73
11.93
11.80
11. 95
11.71

EFV

0.278
0.283
0.286
0.280
0.272
0.277
0.272
0.277
0.276
0.272
0.269
0.261
0.271
0.279
0.272
0.265
0.278
0.266
0.269
0.277
0.277
0.274
0.275
0.287
0.274
0.267
0.287
0.279
0.273
0.278
0.274
0.274
0.284
0.272
0.283
0.284
0.283
0.282
0.280
0.288

-0?277-
0.292
0.284
0.280
0.281
0.281
0.275
0.286
0.278
0.276
0.277

ETR
(%)

79.5
80.9
81.6
80.0
77.8
79.0
77.8
79.2
78.8
77.8
76.9
74.6
77.5
79.9
77.7
75.7
79.4
76.1
76.9
79.2
79.2
78.1
78.6
82.1
78.4
76.4
82.1
79.6
78.1
79.3
78.2
78.2
81.2
77.6
81.0
81.0
81.0
80.5
80.1
82.3

83.5
81.2
80.1
80.3
80.3
78.7
81.8
79.5
79.0
79.3

BPM EMX

42.3
42.4
42.5
42.5
42.6
42.7
42.6
42.5
42.8
42.6
42.8
42.7
42.4
42.7
42.6
42.8
42.5
42.8
42.7
42.8
42.6
42.7
42.7
42.8
42.7
42.6
42.6
42.5
42.9
42.7
42.6
42.8
42.6
42.8
42.6
42.8
42.7
42.6
42.9

-_42_.T-_

42.7
42.8
42.7
42.7
42.8
42.9
42.7
42.8
42.6
42.7

k-ft
0.278
0.283
0.286
0.280
0.272
0.277
0.272
0.277
0.276
0.272
0.269
0.261
0.271
0.279
0.272
0.265
0.278
0.266
0.269
0.277
0.277
0.274
0.275
0.287
0.274
0.267
0.287
0.279
0.273
0.278
0.274
0.274
0.284
0.272
0.283
0.284
0.283
0.282
0.280
0.288

-0-.-277-
0.292
0.284
0.280
0.281
0.281
0.275
0.286
0.278
0.276
0.277

EF2
k-ft

0.187
0.182
0.187
0.179
0.174
0.180
0.175
0.178
0.176
0.173
0.174
0.168
0.172
0.182
0.178
0.170
0.177
0.171
0.173
0.177
0.176
0.174
0. 176
0.180
0.176
0.168
0.183
0.178
0.175
0.176
0.175
0.174
0.180
0.173
0.176
0.175
0.171
0.179
0.174
0.179

-07.175-
0.182
0.178
0.179
0.175
0.178
0.172
0.178
0.174
0.178
0.176

DFN
in

0. 91
0.55
0.56
0.44
0.54
0.39
0.29
0.49
0.34
0.37
0.37
0.29
0.42
0.40
0.38
0.35
0.43
0.32
0.39
0.55
0.57
0.44
0.41
0.57
0.36
0.41
0.48
0.36
0.39
0.43
0.40
0.43
0.48
0.30
0.37
0.42
0.51
0.37
0.49
0.48

- . 5_1-
0.62
0.67
0.55
0.68
0.51
0.32
0.48
0.36
0.23
0.45

FVP

[1
0.61
0.63
0.69
0.60
0.64
0.64
0.67
0.68
0.63
0. 64
0.66
0.63
0.60
0.63
0.67
0.61
0.63
0.62
0.61
0.70
0.62
0.64
0.63
0.69
0.64
0.60
0.65
0.60
0.64
0.62
0.65
0.61
0.68
0.64
0.65
0.69
0.60
0.64
0.65
0.70

-o-0607
0.66
0.63
0.65
0.62
0.64
0.61
0.62
0.61
0.67
0.64

Total number of blows analyzed: 50

Time Summary

Drive 1 minute 8 seconds 4:44:37 PM - 4:45:45 PM (6/19/2006) BN 1 - 50



GRL Engineers, Inc. - Case Method Results
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B401-60
OP: KB
AR: 2.30 in^2
LE: 64.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute_

BL# depth TYPE FMX
end ft kips

1 0.00 AVi 33.31
2 0.00 AVI 34.78
3 0.00 AVl 34.14
4 0.00 AVI 34.55
5 0.00 AVI 34.17
6 0.00 AVI 34.98
7 0.00 AVI 34.37
8 0.00 AVI 34.52
9 0.00 AVl 34.37

10 0.00 AVl 33.79
11 0.00 AVl 33.76
12 0.00 AVI 33.97
13 0.00 AVI 34.09
14 0.00 AVl 33.76
15 0.00 AVI 35.96
16 0.00 AVI 34.17
17 0.00 AVI 31.64
18 0.00 AVl 32.35
19 0.00 AVl 34.02
20 0.00 AVl 33.21
21 0.00 AVl 32.93
22 0.00 AVl 31.54
23 0.00 AVl 31.69
24 0.00 AVl 32.35
25 0.00 AVI 27.93
26 0.00 AVl 30.33
27 0.00 AVl 29.87
28 0.00 AVl 29.82
29 0.00 AVl 31.14
30 0.00 AVI 31.49
31 0.00 AVl 32.58
32 0.00 AVI 32.55
33 0.00 AVl 35.18
34 0.00 AVI 32.40
35 0.00 AVI 35.48
36 0.00 AVI 34.78
37 0.00 AVI 33.26
38 0.00 AVI 32.20
39 0.00 AVI 33.01
40 0.00 AVI 33.69
41 0.00 AVi 34.78
42 0.00 AVI 33.06
43 0.00 AVI 33.99
44 0.00 AVI 34.12
45 0.00 AVI 34.19
46 0.00 AVI 35.10
47 0.00 AVI 33.97
48 0.00 AVI 33.81
49 0.00 AV1 33.87
50 0.00 AVl 34.32
51 0.00 AVl 34.42
52 0.00 AVl 34.65
53 0.00 AVI 34.17
54 0.00 AVl 34.09
55 0.00 AVI 34.17
56 0.00 AVI 32.47
57 0.00 AVl 34.32
58 0.00 AVl 30.83
59 0.00 AVl 34.72
60 0.00 AVi 34.17
61 0.00 AVI 34.57

VMX
f/s

11.23
11.48
11.65
11.66
11.62
11.86
11.45
11.46
11.67
11.44
11.65
11. 60
11.72
11.37
11.61
11.42
11.06
11.22
11.15
11.42
11.61
11. 10
10.97
11.16
11.21
10.96
10.88
10.73
11.16
11.15
11.22
11.66
11.70
11.61
11. 60
11.61
11.89
11.42
11.65
11.73
11.70
11.56
11.75
11.85
11.86
11. 93
11.67
11.53
11.71
11.53
11.63
11.54
11.69
11.56
11.42
11.36
11-62
11.54
11.74
11.56
11. 62

EFV ETR
** M%)

0.239 68.4
0.259 74.1
0.270 77.2
0.276 79.0
0.261 74.6
0.282 80.6
0.265 75.8
0.267 76.4
0.268 76.6
0.263 75.1
0.255 72.8
0.260 74.3
0.246 70.4
0.272 77.8
0.276 78.9
0.274 78.1
0.256 73.2
0.246 70.3
0.263 75.0
0.267 76.3
0.272 77.7
0.255 72.8
0.248 70.9
0.267 76.3
0.229 65.3
0.263 75.1
0.247 70.6
0.266 76.1
0.260 74.4
0.266 75.9
0.266 76.0
0.269 76.9
0.277 79.2
0.251 71.6
0.267 76.2
0.275 78.5
0.280 80.1
0.271 77.5
0.247 70.5
0.275 78.7
0.260 74.1
0.280 80.1
0.277 79.3
0.266 76.0
0.269 76.9
0.262 75.0
0.262 74 .9
0.238 68.1
0.248 70.8
0.246 70.4
0.247 70.5
0.244 69.7
0.250 71.4
0.257 73.4
0.254 72.5
0.256 73.2
0.265 75.7
0.254 72.5
0.266 76.0
0.272 77.8
0.253 72.2

BPM

42.4
42.6
42.0
42.6
42.4
42.5
42.1
42.6
42.6
42.6
42.7
42.4
42.3
42.6
42.8
42.5
42.3
42.9
42.6
42.7
42.7
42.4
42.7
42.6
42.3
42.9
42.6
42.6
43.0
42.4
43.0
42.6
42.5
42.9
42.5
42.9
42.3
42.9
43. 0
42.3
42.6
42.9
42.6
42.9
42.8
42.6
42.8
42.4
43.0
42.7
42.7
42.9
42.8
43.0
42.8
42.7
42.5
43.0
42.8
42.8

EMX
k-ft

0.239
0.259
0.270
0.276
0.261
0.282
0.265
0.267
0.268
0.263
0.255
0.260
0.246
0.272
0.276
0.274
0.256
0.246
0.263
0.267
0.272
0.255
0.248
0.267
0.229
0.263
0.247
0.266
0.260
0.266
0.266
0.269
0.277
0.251
0.267
0.275
0.280
0.271
0.247
0.275
0.260
0.280
0.277
0.266
0.269
0.262
0.262
0.238
0.248
0.246
0.247
0.244
0.250
0.257
0.254
0.256
0.265
0.254
0.266
0.272
0.253

EF2
k-ft

0.153
0.166
0.169
0.174
0.164
0.178
0.166
0.169
0.167
0.165
0.095
0.157
0.145
0.172
0.173
0.172
0.156
0.152
0.164
0.163
0.161
0.154
0.143
0.163
0.079
0.158
0.140
0.159
0.149
0.157
0.163
0.167
0.166
0.146
0.161
0.166
0.170
0.164
0.149
0.167
0.159
0.175
0.173
0.164
0.167
0.165
0.162
0.144
0.155
0.154
0.156
0.152
0.155
0.159
0.155
0.160
0.165
0.147
0.167
0.169
0.154

DFN FVP
in [I

1.14 0.64
1.03 0.60
1.20 0.63
1.14 0.58
0.97 0.60
0.76 0.53
0.66 0.57
0.71 0.60
0.82 0.61
0.65 0.44
0.77 0.61
0.91 0.52
0.75 0.49
0.77 0.73
0.91 0.63
0.81 0.60
0.78 0.71
0.47 0.61
0.73 0.59
0.81 0.58
0.80 0.60
0.65 0.63
0.81 0.49
0.75 0.61
0.67 0.55
0.63 0.60
0.67 0.53
0.59 0.56
0.47 0.59
0.54 0.55
0.55 0.58
0.38 0.44
0.33 0.57
0.37 0.53
0.36 0.58
0.48 0.57
0.44 0.54
0.46 0.54
0.40 0.59
0.42 0.61
0.37 0.58
0.33 0.55
0.40 0.58
0.27 0.60
0.31 0.62
0.24 0.59
0.29 0.63
0.21 0.59
0.29 0.66
0.24 0.60
0.23 0.63
0.17 0.63
0.25 0.62
0.33 0.59
0.33 0.58
0.31 0.60
0.29 0.57
0.32 0.56
0.30 0.63
0.34 0.56
0.24 0.58

Page 1 of 2
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

N3 rod

Test date: 20-Jun-2006
SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality



GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B401-60

Page 2 of 2
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

N3 rod
OP: KB

BL#
end

62
63
64
65
66
67
68
69
70
71
72

depth TYPE
ft

0.00 AVI
0.00 AVI
0.00 AVI
0.00 AVI
0.00 AVI
0.00 AVI
0.00 AVI
0.00 AVI
0.00 AVI
0.00 AVI
0.00 AVI

Average

FMX
kips

35.00
34.85
34.27
34.14
33.81
28.99
33.59
33.99
32.25
32.45
33.18
33.39

VMX
f/s

11.66
11.72
11.70
11.86
11.72
11.93
11.97
12.11
11.73
11.80
12.19
11.55

EFV

0.275
0.276
0.278
0.275
0.263
0.250
0.283
0.261
0.272
0.272
0.266
0.263

ETR
(%)

78.5
78. 9
79.3
78 .6
75.1
71.5
80. 9
74 .7
77.7
77.8
76.0
75.1

BPM EMX
** k-ft

43.0 0.275
42.7 0.276
42.8 0.278
42.-7 0.275
43.0 0.263
42.7 0.250
42.9 0.283
42. 8 0.261
43. 1 0.272
42.7 0.272
43.0 0.266
42.7 0.263

Test date: 20-Jun-2006
EF2 DFN FVP

k-ft in [1
0.173 0.17 0.60
0.172 0.31 0.58
0.171 0.34 0.56
0.169 0.39 0.62
0.159 0.24 0.59
0.142 0.41 0.47
0.173 0.38 0.60
0.151 0.39 0.58
0.162 0.45 0.51
0.161 0.43 0.63
0.154 0.50 0.53
0.159 0.52 0.58

Total number of blows analyzed: 72

Time Summary
Drive 1 minute 40 seconds 8:39:47 AM - 8:41:27 AM (6/20/2006) BN 1 - 72
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B401-75
OP: KB

AR: 2.30 in^2
LE: 79.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

BL# depth TYPE FMX
end ft kips

1 0.00 AVI 37.60
2 0.00 AVI 37.78
3 0.00 AVI 36.11
4 0.00 AVI 35.36
5 0.00 AVI 35.91
6 0.00 AVI 38.62
7 0.00 AVI 39.15
8 0.00 AVI 37.40
9 0.00 AVI 36.80

10 0.00 AVI 37.50
11 0.00 AVI 38.01
12 0.00 AVI 38.51
13 0.00 AVI 39.68
14 0.00 AVI 37.25
15 0.00 AVI 39.45
16 0.00 AVI 39.22
17 0.00 AVI 36.44
18 0.00 AVI 32.73
19 0.00 AVI 36.19
20 0.00 AVI 35.53
21 0.00 AVl 37.20
22 0.00 AV1 37.48
23 0.00 AVI 38.19
24 0.00 AVi 38.92

.25 0.00 AVl 39.20
26 0.00 AV1 38.92
27 0.00 AVI 38.82
28 0.00 AVI 38.82
29 0.00 AVI 39.63
30 0.00 AVl 38.44
31 0.00 AVI 38.51
32 0.00 AVl 38.34
33 0.00 AVl 38.56
34 0.00 AVi 37.05
35 0.00 AVI 34.83
36 0.00 AVl 39.05
37 0.00 AVI 39.47
38 0.00 AVi 36.80
39 0.00 AVi 37.71
40 0.00 AVI 37.86
41 0.00 AVI 39.45
42 0.00 AVI 38.92
43 0.00 AVI 39.15
44 0.00 AVI 39.83
45 0.00 AVI 38.74
46 0.00 AV1 36.59
47 0.00 AVI 38.36
48 0.00 AVI 38.39
49 0.00 AVI 38.16
50 0.00 AVI 37.40
51 0.00 AV1 38.31
52 0.00 AVI 30.66
53 0.00 AVI 35.36
54 0.00 AVi 36.29
55 0.00 AVi 33.66
56 0.00 AVI 34.78
57 0.00 AVI 33.59
58 0.00 AVI 35.79
59 0.00 AVI 34.75
60 0.00 AVI 37.98
61 0.00 AVI 40.01

Page 1 of 2
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

N3 rod
Test date: 20-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

VMX EFV
f/s **

11.47 0.255
11.59 0.263
11.16 0.252
11.19 0.251
10.99 0.234
11.79 0.270
11.60 0.266
11.39 0.255
11.20 0.264
11.01 0.265
11.42 0.272
11.85 0.260
11.71 0.282
12.02 0.290
11.70 0.272
11.78 0.286
12.02 0.286
11.74 0.259
11.85 0.285
11.82 0.279
11.56 0.284
11.67 0.284
11.74 0.281
11.91 0.283
11.62 0.283
11.68 0.277
11.43 0.270
11.45 0.267
11.50 0.269
11.30 0.264
11.36 0.274
11.37 0.270
11.45 0.273
11.77 0.285
11.71 0.278
11.95 0.299
11.91 0.296
11.94 0.280
11.82 0.291
12.02 0.302
11.69 0.293
11.58 0.279
11.66 0.289
11.65 0.287
11.82 0.283
11.70 0.278
11.33 0.273
11.39 0.268
11.33 0.263
11.56 0.279
11.38 0.271
11.15 0.253
10.20 0.249
10.77 0.275
10.08 0.263
9.92 0.254
9.78 0.256

10.21 0.260
10.30 0.256
10.90 0.267
11.64 0.272

ETR BPM
(%) **

72.8
75.3 42.2
71.9 **

71.7 42.0
66.9 42.1
77.1 42.7
75.9 42.3
72.8 42.4
75.3 42.2
75.6 42.5
77.7 42.3
74.2 37.4
80.5 42.8
82.8 42.3
77.8 42.3
81.7 42.7
81.8 42.5
74.0 42.3
81.3 42.7
79.8 42.6
81.1 42.3
81.3 42.6
80.3 42.6
80.9 42.7
80.9 42.4
79.1 42.5
77.2 42.7
76.2 42.3
76.9 42.7
75.4 42.3
78.4 42.7
77.1 42.5
78.0 42.9
81.4 42.6
79.3 42.5
85.6 42.5
84.7 42.7
80.0 42.6
83.0 42.6
86.3 42.6
83.8 42.4
79.7 42.8
82.6 42.6
82.1 42.6
80.8 42.9
79.5 42.3
77.9 42.5
76.6 42.8
75.1 42. 6
79.8 42.8
77.4 42.6
72.4 42.6
71.0 42.5
78.4 43.0
75.1 42.4
72.6 42.9
73.2 42.7
74.3 42.5
73.2 42.4
76.3 42.7
77.7 42.8

EMX
k-ft

0.255
0.263
0.252
0.251
0.234
0.270
0.266
0.255
0.264
0.265
0.272
0.260
0.282
0.290
0.272
0.286
0.286
0.259
0.285
0.279
0.284
0.284
0.281
0.283
0.283
0.277
0.270
0.267
0.269
0.264
0.274
0.270
0.273
0.285
0.278
0.299
0.296
0.280
0.291
0.302
0.293
0.279
0.289
0.287
0.283
0.278
0.273
0.268
0.263
0.279
0.271
0.253
0.249
0.275
0.263
0.254
0.256
0.260
0.256
0.267
0.272

EF2
k-ft

0.164
0.167
0.153
0.153
0.145
0.166
0.168
0-159
0.164
0.161
0.169
0.153
0.170
0.164
0.160
0. 163
0.158
0.132
0.163
0.159
0.158
0.157
0.164
0.164
0.164
0.166
0.161
0.163
0.163
0.162
0.162
0.163
0.167
0.160
0.154
0. 164
0.167
0.159
0.160
0.161
0.163
0.167
0.170
0.166
0.168
0.163
0.165
0.162
0.162
0. 167
0.162
0.144
0.149
0.156
0.150
0.150
0.151
0.154
0.150
0.161
0.168

DFN
in

1.05
1.08
0.74
0.93
0.66
1.02
0. 67
0.49
0.40
0.35
0.47
0.38
0.47
0.48
0.44
0.55
0.46
0.51
0.47
0.44
0.54
0.47
0.51
0. 60
0.58
0.59
0.44
0.46
0.53
0.41
0.49
0.40
0.46
0.43
0.41
0.65
0.61
0.52
0.53
0.56
0.53
0.46
0.46
0.41
0.44
0.44
0.50
0.41
0.52
0.66
0.61
0.65
0.40
0.68
0.69
0.38
0.44
0.55
0.49
0.65
0.72

FVP
[1

0.66
0.70
0.61
0.42
0.41
0.63
0.65
0.64
0.63
0. 61
0.66
0. 61
0.61
0. 61
0.49
0.60
0.64
0.37
0.66
0. 68
0.80
0.56
0.61
0.66
0. 62
0. 68
0.62
0.66
0. 60
0. 62
0.59
0. 68
0.70
0.69
0.61
0.64
0. 67
0.69
0.65
0. 64
0.63
0. 65
0.71
0.49
0.71
0. 64
0. 62
0.64
0.68
0. 67
0.69
0.63
0.62
0.62
0.83
0.64
0.60
0.65
0.70
0.66
0.69



GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs -
OP: KB

BL# depth TYPE
end ft

62 0.00 AVI
Average

Page 2 of 2
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

BU40-75 N3 rod
Test date: 20-Jun-2006

FMX VMX EFV ETR BPM EMX EF2 DFN FVP
kips f/s ** W * k-ft k-ft in []

36.01 10.40 0.260 74.4 43.2 0.260 0.150 0.56 0.65
37.44 11.40 0.272 77.8 42.5 0.272 0.160 0.55 0.63

Total number of blows analyzed: 62

0

Time Summary

Drive 1 minute 41 seconds 9:39:22 AM - 9:41:03 AM (6/20/2006) BN 1 - 62
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GRL Engineers, Inc. - Case Method Results
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006 Test date: 20-Jun-2006

SPT, Calvert Cliffs - B401-90
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GRL Engineers, Inc.
Case Method Results

Page I of 1
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

SPT, Calvert Cliffs - B401-90 N3 rod
OP: KB Test date: 20-Jun-2006
AR: 2.30 in^2 SP: 0.492 k/ft3
LE: 94.0 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.00
FMX: Maximum Force EMX: Max Transferred Energy
VMX: Maximum Velocity EF2: Energy of F^2
EFV: Energy of FV DFN: Final Displacement
ETR: Energy Transfer Ratio FVP: Force/Velocity proportionality
BPM: Blows per Minute

BL#
end

1

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

--- 4-1--

depth
ft

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

-0T00-
Ave

TYPE FMX
kips

AVl 37.68
AVI 38.69
AV1 39.83
AVI 37.68
AVI 36.44
AVl 37.81
AVi 36.80
AV1 39.02
AVl 39.12
AVi 38.19
AVi 38.74
AVi 39.12
AVI 39.40
AVI 38.64
AVi 37.40
AVI 38.41
AVI 38.11
AV1 39.32
AV1 39.60
AVI 38.36
AVI 38.41
AVl 39.20
AVi 38.62
AVi 38.29
AVl 38.74
AVI 37.81
AVI 39.96
AVI 37.66
AVI 37.86
AVl 37.35
AVI 39.02
AVI 38.94
AVI 38.36
AVi 39.15
AVI 40.26
AV1 40.16
AVI 39.65
AVI 39.27
AVi 39.63
AVI 38.26

-AV-1-38-6-4-
rage 38.62

VMX
f/s

10.92
11.19
11.37
11.15
10.93
10.98
10.73
10.98
11.07
11.07
11.10
11.12
11.18
11.20
11.00
11.12
11.34
11.20
11.31
11.21
11.02
11.30
10.93
11.01
10.97
10.96
11.24
11.10
11.18
11.13
11.35
11.33
11.49
11.44
11.51
11.70
11.65
11.34
11.44
11.46
-17 22-
11.19

EFV

0.189
0.284
0.280
0.238
0.220
0.211
0.229
0.257
0.255
0.264
0.266
0.264
0.256
0.256
0.254
0.262
0.269
0.260
0.268
0.251
0.259
0.268
0.248
0.260
0.261
0.263
0.273
0.252
0.260
0.258
0.258
0.269
0.271
0.270
0.272
0.276
0.270
0.267
0.259
0.261

-0-250-
0.258

ETR
(%)

53.9
81.2
80.1
68. 1
62.8
60.4
65 .4
73.6
72.9
75.4
75.9
75.5
73.1
73.0
72.5
74.7
76.9
74.1
76.7
71.8
74.1
76.5
70.9
74.4
74.7
75.0
78.0
72.0
74.3
73.8
73.8
76.9
77.5
77.2
77.7
79.0
77.2
76.3
73.9
74.5

-7r-.-4
73.6

BPM

42.3
42.2
42.6
42.2
42.6
42.1
42.6
42.6
42.5
42.6
42.5
42.2
42.7
41.7
42.6
42.7
42.4
42.3
42.7
42.3
42.7
42.4
42.8
42.3
42.5
43.0
42.3
42.6
42.3
42.3
42.8
42.7
42.5
42.6
42.7
42.4
42.5
42.5
42.6
-A 2-.6-
42.5

EMX
k-ft

0.189
0.284
0.280
0.238
0.220
0.211
0.229
0.257
0.255
0.264
0.266
0.264
0.256
0.256
0.254
0.262
0.269
0.260
0.268
0.251
0.259
0.268
0.248
0.260
0.261
0.263
0.273
0.252
0.260
0.258
0.258
0.269
0.271
0.270
0.272
0.276
0.270
0.267
0.259
0.261

-0o250-
0.258

EF2 DFN
k-ft in

0.075 1.15
0.169 1.62
0.164 1.34
0.149 0.60
0.137 0.63
0.135 0.62
0.145 0.64
0.164 0.88
0.164 0.83
0.165 0.55
0.169 0.69
0.168 0.76
0.158 0.80
0.163 0.64
0.160 0.66
0.167 0.60
0.170 0.73
0.160 0.73
0.173 0.66
0.156 0.62
0.165 0.58
0.170 0.69
0.155 0.54
0.167 0.56
0.167 0.50
0.169 0.57
0.175 0.57
0.159 0.53
0.166 0.58
0.164 0.52
0.165 0.55
0.170 0.61
0.174 0.58
0.175 0.51
0.177 0.50
0.181 0.53
0.170 0.79
0.171 0.50
0.160 0.77
0.165 0.57

----07I58-0T.50-
0.162 0.68

FVP
[]

0.48
0.60
0.59
0.65
0.67
0.64
0.65
0.59
0.60
0. 64
0.87
0.61
0.57
0.64
0.84
0.63
0.67
0.60
0.62
0.59
0.61
0.67
0.59
0.67
0.56
0.85
0.57
0.84
0.65
0.51
0.61
0.65
0.71
0.60
0.60
0.63
0.69
0.55
0.65
0. 67

.... .0-'66-
0.64

Ave

Total number of blows analyzed: 41

Time Summary

Drive 56 seconds 10:19:22 AM - 10:20:18 AM (6/20/2006) BN 1 - 41
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GRL Engineers, Inc. - Case Method Results
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006 Test date: 20-Jun-2006

SPT. Calvert Cliffs - B401-105
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B401-105
OP: KB

AR: 2.30 in^2
LE: 109.0 ft
WS: 16,807.9 f/s

FMX: Maximum Force

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

N3 rod
Test date: 20-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

BL# depth TYPE FMX
end

1

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

ft
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

AVl
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVl
AVI
AVI
AVI
AVI
AVI
AVI
AVl
AVI
AVI
AVI
AVI
AVl
AVI
AVi
AVI
AVI
AVI
AVI
AVI
AVI
AV!
AVI
AVI

Average

kips
33.74
32.55
31.35
34 .22
34.28
32.22
34.17
34.65
34.07
32.20
35.99
35.60
34.79
33.71
33.26
32.60
32.11
33.93
33.94
35.79
34.72
35.89
36.34
35.15
31.93
34.76
34.83
31.79
33.40
36.59
35.61
33.70
36.24
34.57
35.28
33.76
34-16

VMX
f/s

11.55
11.44
11.31
11.34
11.55
11.47
11.47
11.42
11.89
11.50
11.52
11.61
11.87
11.75
11.72
11.39
11.38
11.16
11.82
11.68
11.60
11.70
11.56
11.52
11.26
11.44
11.68
11.39
11.42
11.72
11.57
11.89
11.78
11.81
11.67
11.57
11.57

EFV

0.258
0.254
0.257
0.261
0.267
0.246
0.250
0.263
0.284
0.259
0.277
0.287
0.285
0.276
0.264
0.253
0.256
0.249
0.278
0.284
0.273
0.292
0.276
0.278
0.267
0.277
0.286
0.262
0.264
0.278
0.278
0.286
0.283
0.281
0.278
0.273
0.271

ETR BPM
(%)

73.8 **

72.5 42.0
73.4 41.7
74.5 42. 6
76.2 42. 4
70.2 42.2
71.3 42.6
75.3 42.6
81.0 42.6
74.1 41.9
79.1 43.1
81.9 42.1
81.4 42.2
78.8 42.3
75.6 42.2
72.2 42.4
73.0 42.5
71.2 42.3
79.6 43.0
81.1 42.2
77.9 42.0
83.6 42.4
79.0 42.4
79.3 42.4
76.2 42.3
79.2 42.6
81.7 42.5
74.9 42.2
75.4 42.6
79.4 42.8
79.4 42.5
81.6 42.5
80.9 42.5
80.4 42.6
79.4 42.5
78.0 42.1

77.3 42.4

EMX
k-ft

0.258
0.254
0.257
0.261
0.267
0.246
0.250
0.263
0.284
0.259
0.277
0.287
0.285
0.276
0.264
0.253
0.256
0.249
0.278
0.284
0.273
0.292
0.276
0.278
0.267
0.277
0.286
0.262
0.264
0.278
0.278
0.286
0.283
0.281
0.278
0.273
0.271

EF2
k-ft

0.150
0.152
0.153
0.160
0.162
0.141
0.152
0.164
0.168
0.152
0.179
0.181
0. 166
0.160
0.152
0.148
0.151
0.150
0.171
0.179
0.169
0.179
0.176
0.173
0.158
0.166
0.174
0.155
0.156
0.179
0.174
0.171
0.175
0.168
0.172
0.165

0.164

DFN
in

0.96
1.14
1.02
1.03
1.21
1.01
1.06
0.91
1.07
0.95
0.95
0.90
0.92
1.05
0.87
0.68
0.79
0.78
0.73
0.85
0. 63
0.64
0.60
0.60
0.58
0.45
0.66
0.68
0.19
0.12
0.50
0.38
0.68
0.72
0.46
0.55
0.76

FVP
[1

0.56
0.70
0.68
0.56
0.54
0.66
0.71
0.74
0.66
0.70
0.74
0.74
0.55
0.65
0.66
0.53
0.70
0.58
0.70
0.56
0.71
0.70
0.56
0.75
0.70
0.55
0.74
0.70
0.65
0.73
0.55
0.70
0.58
0.54
0.54
0.68
0.65

Total number of blows analyzed: 36

Time Summary
-Dr'ive----50-se•c-cods 0rive50s~cor~d~s ~T6720f 20 06YBMI~36~



GRL Engineers, Inc. - Case Method Results
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006 Test date: 20-Jun-2006

SPT, Calvert Cliffs - B401-120
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B401-120
OP: KB
AR: 2.30 in^2
LE: 124.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

BL# depth TYPE FMX
end ft kips

1 0.00 AVi 33.81
2 0.00 AVI 34.29
3 0.00 AVI 33.35 1
4 0.00 AVl 35.38 1
5 0.00 AVl 32.80
6 0.00 AVI 33.16 1
7 0.00 AVI 33.06 1
8 0.00 AVI 33.50 1
9 0.00 AVI 29.62 1

10 0.00 AVI 33.18 1
11 0.00 AVI 32.55 1
12 0.00 AVI 32.40 1
13 0.00 AVl 34.22 1
14 0.00 AVI 33.76 1
15 0.00 AVI 35.96 1
16 0.00 AVI 34.57 1
17 0.00 AVl 32.35 1
18 0.00 AVI 36.39 1
19 0.00 AVl 35.61 1
20 0.00 AVI 33.21 1
21 0.00 AVI 31.84 1
22 0.00 AVI 34.26 1
23 0.00 AVI 27.75
24 0.00 AVI 32.18 1
25 0.00 AVI 36.62 1
26 0.00 AVI 30.28
27 0.00 AVI 31.24 1

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

N3 rod
Test date: 20-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

VMX
f/s

11.48
.1.73
11.64
.1.65
.1.17
.1.23
.0.81
11.02
.1.35
11.27
.0.98
10.97
11.18
1i. 11

.1.35
11.38
.0.83
.1.20
.1.50
.0.72
.0.38
.1.50
9.90
.1.39
.1.70
9.70

EFV

0.259
0.259
0.252
0.266
0.231
0.248
0.261
0.258
0.256
0.258
0.251
0.258
0.254

0.260
0.271
0.269
0.264
0.265
0.276
0.253
0.256
0.262
0.222
0.262
0.284
0.249

ETR
(%)

73.9
74.0
71.9
76.0
66.0
71.0
74.7
73.8
73.1
73.6
71.8
73.6
72.7
74.4
77.5
76.8
75.4
75.7
79.0
72.4
73.1
74.8
63.4
74.9
81.2
71.1
74.8
73.7

BPM

42.5
41.8
42.4
41.9
42.8
42.6
42.6
42.7
42.4
42.3
43.0
42.5
42.6
42.5
42.2
42.3
43.2
42.5
42.6
42.4
42.9
42.0
42.5
42.3
43.3
42.7
42.5

EMX
k-ft

0.259
0.259
0.252
0.266
0.231
0.248
0.261
0.258
0.256
0.258
0.251
0.258
0.254
0.260
0.271
0.269
0.264
0.265
0.276
0.253
0.256
0.262
0.222
0.262
0.284
0.249
0.262
0.258

EF2
k-ft

0.168 1
0.157 0
0.138 1
0.171 1
0.143 0
0.154 C
0.165 0
0.166 0
0.153 C
0.157 C
0.159 1
0.159 C
0.162 C
0.167 C
0.175 C
0.174 C
0.165 C
0.169 1
0.183 1
0.160 C
0.162 C
0.165 2
0.123 C
0.156 C
0.187 C
0.155 C
0.167 0
0.161 0

DFN
in

1.13
0.96

.17

.09
1.81
1.80
1.95

.90
1.96
).85

.06
1.82
1.90
1.93
1.90

.84
1.99

.00

.01

.89
1.89

.15

.76
3.94
.86

3.81
.79

I.93

FVP
[I

0.73
0.73
0.71
0.60
0.68
0.72
0.76
0.56
0.55
0.59
0.74
0.55
0.59
0.56
0.60
0.59
0.59
0.62
0.58
0.60
0.63
0.56
0.69
0.52
0.65
0.59
0.57
0.62Average 33.23 1

.0.24 0.262

.1.09 0.258
Total number of blows analyzed: 27

Time Summary
Drive 37 seconds 1:20:37 PM - 1:21:14 PM (6/20/2006) BN 1 - 27



GRL Engineers, Inc. - Case Method Results
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B401-135
OP: KB
AR: 2.30 in^2
LE: 139.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

BL# depth TYPE FMX
end ft kips

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

N3 rod
Test date: 20-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

Max Transferred Energy
Energy of F^2
Final Displacement

EMX:
EF2:
DFN:
FVP: Force/Velocity

VMX
f/s

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

AV1
AVI
AVI
AVI
AVI
AVl
AVI
AVl
AVl
AVI
AVI
AVI
AVI
AVI
AV1
AVI
AVI
AVI
AV!
AVl
AVI
AVl
AVI
AVI
AVI
AVI
AVl

Average

36.95
37.60
35.91
34.19
37.98
41. 17
39.35
40.03
38.01
35.86
39.22
40.18
39.63
40.13
35.08
35.48
40.33
40.59
36.59
40.79
41.37
41.65
40.94
37.07
38.41
41.17
41.02
38.77

12.07
12.47
12.01
11.40
11.70
11.63
12.02
12.04
11.76
12.04
11.31
11.66
11.47
11.79
11.61
10.67
11.77
11.80
11.15
11.53
11.80
11.68
11.90
11.32
10.92
11.83
11.99
11.68

EFV

0.274
0.293
0.257
0.236
0.288
0.280
0.301
0.307
0.274
0.273
0.282
0.286
0.283
0.301
0.279
0.261
0.296
0.294
0.276
0.286
0.301
0.287
0.303
0.276
0.277
0.281
0.285
0.283

ETR
(%)

78.4
83.8
73.5
67.4
82.3
80.0
85.9
87.7
78.2
77.9
80.5
81.6
80.9
86.0
79.7
74.6
84.5
84.1
78.9
81.9
86.0
81.9
86.6
78.8
79.2
80.4
81.5
80.8

BPM

42.4
42.2
42.5
43.2
42.6
42.5
42.2
42.9
42.7
43.0
42.3
42.6
42.9
42.6
42.5
42.8
42.5
42.6
42.7
42.8
42.3
42.2
43.2
42.8
42.6
42.9
42.6--

EMX
k-ft

0.274
0.293
0.257
0.236
0.288
0.280
0.301
0.307
0.274
0.273
0.282
0.286
0.283
0.301
0.279
0.261
0.296
0.294
0.276
0.286
0.301
0.287
0.303
0.276
0.277
0.281
0.285
0.283

EF2
k-ft

0.171
0.181
0.160
0.144
0.178
0.184
0.186
0.192
0.176
0.168
0.183
0.185
0.186
0.189
0.173
0.168
0.191
0.188
0.177
0.189
0.191
0.189
0.194
0.177
0.181
0.186
0.187
0.181

proportionality

DFN FVP
in [H

1.47 0.67
1.44 0.62
1.11 0.58
1.00 0.63
1.10 0.73
1.06 0.66
1.25 0.59
1.15 0.74
1.04 0.59
1.15 0.62
1.09 0.61
0.91 0.71
0.97 0.62
1.08 0.71
0.92 0.59
0.90 0.75
1.09 0.74
0.97 0.69
0.96 0.58
0.95 0.64
0.98 0.66
0.86 0.67
0.91 0.61
0.70 0.59
0.79 0.69
0.84 0.70
0.77 0.66
1.02 0.65

Total number of blows analyzed: 27

Time Summary
Drive 37 seconds 3:05:57 PM - 3:06:34 PM (6/20/2006) BN 1 - 27
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GRL Engineers, Inc. - Case Method Results
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006 Test date: 20-Jun-2006
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B401-150
OP: KB

AR: 2.30 in^2
LE: 154.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

N3 Rod
Test date: 20-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

BL# depth
end ft

1 0.00
2 0.00
3 0.00
4 0.00
5 0.00
6 0.00
7 0.00
8 0.00
9 0.00

10 0.00
11 0.00
12 0.00
13 0.00
14 0.00
15 0.'00
16 0.00
17 0.00
18 0.00
19 0.00
20 0.00
21 0.00
22 0.00
23 0.00
24 0.00
25 0.00
26 0.00
27 0.00
28 0.00
29 0.00
30 0.00
31 0.00

Ave

TYPE FMX
kips

AVI 35.58
AVI 36.54
AVI 39.05
AVI 36.49
AVI 36.77
AVl 32.54
AVI 33.93
AVI 32.16
AVI 30.95
AVI 35.66
AVI 36.34
AVI 30.38
AVI 29.56
AVI 30.81
AVi 30.76
AVI 30.58
AVI 29.66
AV1 31.00
AVI 32.20
AVI 33.72
AVI 36.51
AVI 34.85
AVI 36.94
AVI 33.83
AVI 36.60
AVI 36.39
AVI 31.34
AVI 34.06
AVI 33.74
AVI 35.42
AVi 28.32

rage 33.63

VMX
f/s

11.55
11.58
12.01
12.25
11.88
11.68
11.82
11.69
11.27
12.15
11.73
11.49
11.35
11.27
11.31
11.28
10.84
10.82
10.55
11.01
11.99
11.25
12.10
12.41
12.08
12.15
11.09
11.43
12.42
12.07
11.04
11.60

EFV

0.234
0.266
0.277
0.282
0.273
0. 270
0.271
0.261
0.263
0.283
0.282
0.268
0.251
0.261
0.273
0.261
0.232
0.246
0.263
0.270
0.293
0.273
0.285
0.308
0.287
0.290
0.266
0.273
0.277
0.296
0.275
0.271

ETR BPM EMX
(%) ** k-ft

66.9 ** 0.234
75.9 42.7 0.266
79.0 42.4 0.277
80.5 42.5 0.282
77.9 42.3 0.273
77.0 42.3 0.270
77.5 42.6 0.271
74.6 42.4 0.261
75.2 42.7 0.263
80.9 42.5 0.283
80.4 42.7 0.282
76.5 42.4 0.268
71.8 42.3 0.251
74.6 42.9 0.261
78.0 42.4 0.273
74.6 42.4 0.261
66.3 42.3 0.232
70.3 42.7 0.246
75.2 42.6 0.263
77.3 42.6 0.270
83.7 42.7 0.293
78.0 42.3 0.273
81.5 42.6 0.285
87.9 42.3 0.308
81.9 43.0 0.287
82.8 42.2 0.290
75.9 42.7 0.266
77.9 42.5 0.273
79.2 42.5 0.277
84.4 42.4 0.296
78.6 42.3 0.275
77.5 42.5 0.271

of blows analyzed: 31

EF2
k-ft

0.150
0.165
0.178
0.173
0.165
0.157
0.165
0.154
0.152
0.173
0.180
0.156
0.149
0.156
0.156
0.154
0.135
0.147
0.157
0.163
0.177
0.170
0.180
0.169
0.178
0.181
0.159
0.167
0.163
0.179
0.152
0.163

DFN
in

0.94 0
1.08 0
1.11 0
0.94 0
0.87 0
1.04 0
0.93 0
0.82 0
0.90 0
1.00 0
0.91 0
0.79 0
0.74 0
0.66 0
0.75 0
0.68 0
0.71 0
0.66 0
0.88 0
0.91 0
0.92 0
0.94 0
0.99 0
1.15 0
0.97 0
0.85 0
0.88 0
0.74 0
0.95 0
0.84 0
0.81 0
0.88 0

FVP
[1

.61

.60

.64

.55
60

.55
63

.56

.59

.63

.58

.54

.50

.53

.56

.52

.59

.56

.64

.58

.58

.60

.57

.56

.62

.60
.61
.57
.55
.58
.52
.58

Ave]

Total number

Time Summary

Drive 42 seconds 4:37:18 PM - 4:38:00 PM (6/20/2006) BN I - 31
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GRL Engineers, Inc. - Case Method Results
PDIPLOT Ver. 2005-2 - Printed: 17-Jui-2006 Test date: 21-Jun-2006
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B401-170
OP: KB
AR: 2.30 in^2
LE: 174.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

BL# depth TYPE FMX
end ft kips

1 0.00 AVI 35.14 11
2 0.00 AVI 36.24 1]
j 0.00 AVI 35.41 11
4 0.00 AVI 34.26 11
5 0.00 AVI 35.97 11
6 0.00 AVI 36.34 12
7 0.00 AVI 36.70 12
8 0.00 AVl 36.47 11
9 0.00 AVI 36.13 11
10 0.00 AVI 36.62 11
11 0.00 AVI 35.02 12
12 0.00 AVI 36.88 11
13 0.00 AVI 35.55 12
14 0.00 AVI 35.90 11
15 0.00 AVl 36.10 11
16 0.00 AVl 36.80 12
17 0.00 AVI 36.55 U1
18 0.00 AVI 37.09 12
19 0.00 AVI 36.72 11
20 0.00 AVI 36.46 12
21 0.00 AVI 36.90 12
22 0.00 AVI 34.83 11
23 0.00 AVl 37.60 12
24 0.00 AVI 34.73 11
25 0.00 AVl 34.94 11
26 0.00 AVI 34.94 U1
27 0.00 AVl 35.33 11
28 0.00 AVI 36.55 11
29 0.00 AVI 34.12 11
30 0.00 AVI 34.16 11

Average 35.88 11

Time Summary

Drive 41 seconds

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

N3 rod
Test date: 21-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX:
EF2:
DFN:
FVP:

Max Transferred Energy
Energy of F^2
Final Displacement
Force/Velocity proportionality

VMX
f/s
.96

1.95
1.56
.. 48
1.70

.04
2.18
.84

.. 80
1.74
.39
.94
.07
-.84

1.95
.18

.. 98
1.96
.88

2.10
.33

1.85
.17

1.44
.41
.80
.76
.96
.33
.18
.86
Total

EFV

0.294
0.280
0.262
0.259
0.268
0.284
0.283
0.280
0.278
0.278
0.293
0.284
0.283
0.277
0.282
0.290
0.288
0.281
0.280
0.284
0.295
0.281
0.288
0.272
0.275
0.276
0.274
0.285
0.263
0.256
0.279
1 number

ETR BPM EMX
(%) W * k-ft

84.0 42.3 0.294
80.1 42.4 0.280
74.9 41.8 0.262
74.0 42.6 0.259
76.6 42.6 0.268
81.2 42.6 0.284
80.7 42.7 0.283
80.1 42.3 0.280
79.4 42.3 0.278
79.4 42.5 0.278
83.7 42.3 0.293
81.1 42.6 0.284
81.0 42.2 0.283
79.2 42.6 0.277
80.5 42.6 0.282
82.8 42.5 0.290
82.2 42.5 0.288
80.3 42.6 0.281
79.9 42.2 0.280
81.0 42.5 - 0.284
84.3 42.6 0.295
80.4 42.7 0.281
82.3 42.4 0.288
77.6 42.6 0.272
78.6 42A4 0.275
78.7 42.6 0.276
78.4 42.4 0.274
81.3 42.8 0.285
75.2 42.6 0.263
73.1 42.1 0.256
79.7 42.5 0.279

of blows analyzed: 30

EF2
k-ft

0.169
0.172
0.159
0.155
0.166
0.175
0.178
0.172
0.170
0.171
0.176
0.174
0.168
0.167
0.170
0.176
0.173
0.175
0-172
0.178
0.177
0.166
0.182
0.163
0.165
0.168
0.168
0.174
0.158
0.156
0.170

DFN
in

0.91
0.93
0.80
0.83
1.01
1.08
0.89
0.90
0.78
0.86
0.95
0.96
0.98
0.90
0. 94
0.94
0.90
0.81
0.87
0.88
0.73
0.83
0.87
0.82
0.62
0.68
0.57
0.63
0.62
0.59
0.84

FVP
I]

0.56
0.59
0. 60
0.74
0.56
0.59
0.65
0.60
0.62
0.56
0.63
0.61
0.61
0.62
0.64
0.61
0.59
0.61
0.62
0.67
0.58
0.56
0.66
0.58
0.58
0.63
0.58
0.61
0.58
0.62
0.61

9:43:13 AM - 9:43:54 AM (6/21/2006) BN 1 - 30



GRL Engineers, Inc. - Case Method Results
PDIPLOT Ver. 2005.2 - Printed: 17oJul-2006 Test date: 21-Jun-2006

SPT, Calvert Cliffs - B401-180
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs -

OP: KB
AR: 2.30 in^2
LE: 184.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer
BPM: Blows per Minute

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

B401-180 N3 rod
Test date: 21-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement

Ratio FVP: Force/Velocity proportionality

BL#
end

1

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

35
36
37

depth TYPE
ft

0.00 AVI
0.00 AVi
0.00 AVI
0.00 AVI
0.00 AVI
0.00 AVl
0.00 AVI
0.00 AVl
0.00 AVl
0.00 AVl
0.00 AVl
0.00 AVi
0.00 AVl
0.00 AVI
0.00 AVl
0.00 AVi
0.00 AVI
0.00 AVl
0.00 AVI
0.00 AVI
0.00 AVI
0.00 AVI
0.00 AVI
0.00 AVI
0.00 AVI
0.00 AVI
0.00 AVl
0.00 AVI
0.00 AVi
0.00 AVI
0.00 AVI
0.00 AVl
0.00 AVI
0.00 AVl
0.00 AVI
0.00 AVI
0.00 AVI

Average

FMX
kips

36.23
35.93
38.00
40.20
38.58
38.18
38.11
38.37
36.80
37.60
36.49
37.51
37.35
37.52
38.24
35.74
35.02
34.98
33.72
31.05
34.15
35.08
33.16
34.35
34.47
34 .64
34.11
36.67
36.09
37.57
38.08
33.36
33.85

33.36
33.70
34.81
35.91

VMX
f/s

11.28
11.79
12.04
12.33
11.78
11.77
11.83
11.79
11.85
11.83
11.85
11.72
11.69
11.75
11.91
12 .23
12.24
11.69
11.29
10.76
11.34
11.30
11.13
11.18
11.33
11.56
11.47
11.36
11.22
11.67
11.65
11.69
11.75
12.19
11.04
10.97
12.04
11.63

EFV

0.244
0.279
0.299
0.310
0.280
0.275
0.283
0.282
0.276
0.275
0.264
0.276
0.281
0.279
0.288
0.282
0.286
0.270
0.254
0.243
0.265
0.268
0.259
0.260
0.268
0.266
0.263
0.260
0.266
0.276
0.283
0.283
0.277
0.290
0.276
0.279
0.277
0..274

E

69
79
85
88
80
78
80
80
78
78
75
79
80
79
82
80
81
77
72
69
75
76
74
74
76
76
75
74
75
78
80
81
79

78.
79.
79.
78.

TR BPM EMX
%) ** k-ft
.9 ** 0.244
.7 42.3 0.279
.4 41.8 0.299
.4 42.6 0.310
.1 42.9 0.280
.7 42.6 0.275
.8 42.8 0.283
.6 42.8 0.282
.8 42.6 0.276
.5 42.7 0.275
.5 42.5 0.264
.0 42.9 0.276
.3 42.7 0.281
.6 42.6 0.279
.3 42.6 0.288
.7 42.6 0.282
.8 42.4 0.286
.1 42.8 0.270
.6 42.6 0.254
.4 43.1 0.243
.8 42.5 0.265
.7 42.5 0.268
.1 42.6 0.259
.2 42.3 0.260
.4 42.8 0.268
.0 42.6 0.266
.0 42.8 0.263
.1 42.6 - 0.260
.9 42.7 0.266
.8 42.5 0.276
.7 42.8 0.283
.0 42.4 0.283
.0 42.9 0.277
.8 42.8 0.290
.8 42.6 0.276
.6 42.9 0.279
.1 42.6 0.277
.3 42.6 0.274

EF2
k-ft

0.158
0.173
0.184
0.203
0.184
0.181
0.184
0.184
0.172
0.177
0.165
0.179
0.182
0.179
0.185
0.171
0.175
0.165
0.155
0.140
0.159
0.166
0.156
0.162
0.165
0.166
0.162
0.167
0.171
0.179
0.182
0.170
0.164
0.176
0. 167
0.169
0.168
0.171

DFN
in

0.26
0.75
0.98
1.09
0.81
1.15
0. 78
0.73
0.65
0.73
0.56
0.78
0.72
0.53
0.44
0.31
0.40
0.47
0.35
0.37
0.49
0.41
0.46
0.47
0.49
0.44
0.45
0.58
0.53
0.43
0.54
0.64
0.52
0.43
0.52
0.52
0.51
0.57

FVP
1]

0.70
0.66
0.60
0.68
0.66
0.70
0.73
0.62
0.59
0.65
0.63
0.71
0.62
0.69
0.65
0.59
0.66
0.58
0.56
0.62
0.65
0.65
0.65
0.63
0.62
0.64
0.66
0.63
0.70
0.64
0.69
0.58
0. 63
0. 62
0.66
0.65
0.58
0.64

Total number of blows analyzed: 37

Time 51seumrnar
Drive 51 seconds 11:39:11 AM - 11:40:02 AM (6/21/2006) BN 1 - 37
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B401-195
OP: KB
AR: 2.30 in^2
LE: 199.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

AW rod
Test date: 21-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX; Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

0

BL#
end

1

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

depth
ft

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Ave

TYPE FMX
kips

AVI 37.82
AVI 39.31
AVI 36.95
AVI 38.04
AVI 37.90
AVI 37.66
AVI 38.47
AV1 37.67
AVI 38.04
AVI 37.78
AVI 37.81
AVI 38.10
AVI 33.87
AVl 38.05
AVl 37.17
AVI 32.01
AVl 30.82
AVI 32.24
AVI 34.81
AVI 34.95
AVI 37.10
AVI 32.00
AVi 32.70
AVi 32.65
AVI 36.24
AVI 35.43
AVl 36.75
AVI 37.38
AVl 36.51
AVI 36.53

rage 36.09

VMX
f/s

11.80
12.14
11.92
11.84
11.90
11. 94
11.98
11.85
11.94
11.95
12.17
11.85
11.36
12.20
12.36
11.02
10.86
10.85
11.27
11.47
12.14
11.23
11.25
11.14
11.87
12.11
11. 95
11.54
11.46
12.59
11.73

EFV

0.295
0.305
0.279
0.277
0.279
0.282
0.285
0.280
0.284
0.278
0.285
0.291
0.282
0.298
0.297
0.262
0.267
0.267
0.271
0.274
0.297
0.269
0.270
0.270
0.280
0.289
0.290
0.285
0.285
0.296
0.282

ETR
(%)

84.3
87.1
79.8
79.2
79.6
80.5
81.3
80.0
81.1
79.4
81.6
83.2
80.7
85.2
84.7
74.8
76.3
76.3
77.4
78.2
84.8
76.8
77.3
77.2
79.9
82.7
83.0
81.5
81.5
84.6
80.7

B PM

42.0
43.1
42.8
42.7
42.5
42.7
42.8
42.7
42.8
42.7
42.6
42.7
42.6
42.8
42.5
42.7
42.6
42. 6
42.7
42.7
42.9
42.7
42.8
42.7
42.8
43.1
42.7
42.6
42.6
42.7

EMX
k-ft

0.295
0.305
0.279
0.277
0.279
0.282
0.285
0.280
0.284
0.278
0.285
0.291
0.282
0.298
0.297
0.262
0.267
0.267
0.271
0.274
0.297
0.269
0.270
0.270
0.280
0.289
0.290
0.285
0.285
0.296
0.282

EF2
k-ft

0.193
0.202
0.178
0.184
0.180
0.185
0.186
0.180
0.183
0.181
0.183
0.186
0.171
0.187
0.183
0.159
0.160
0.162
0.169
0.170
0.186
0.161
0.164
0.164
0.175
0.184
0.186
0.178
0.179
0.182
0.178

DFN FVP
in []

0.73 0.72
0.27 0.69
0.66 0.63
0.60 0.67
0.85 0.68
0.84 0.71
1.00 0.67
1.01 0.65
0.99 0.64
0.94 0.64
0.82 0.63
0.95 0.67
0.95 0.69
0.94 0.65
0.77 0.61
0.75 0.62
0.85 0.68
0.70 0.65
0.72 0.64
0.53 0.64
0.61 0.69
0.41 0.65
0.55 0.63
0.58 0.61
0.55 0.62
0.64 0.72
0.71 0.74
0.79 0.68
0.46 0.71
0.54 0.65
0.72 0.66

Ave Total number of blows analyzed: 30

Time Summary
Drive 40 seconds 1:19:30 PM - 1:20:10 PM (6/21/2006) BN 1 - 30



PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006
GRL Engineers, Inc. - Case Method Results

SPT, Calvert Cliffs - B401-210
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GRL Engineers, -Inc.
Case Method Results

SPT, Calvert Cliffs B401-210
OP: KB
AR: 2.30 in^2
LE: 214.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

BL# depth TYPE FMX

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

N3 rod
Test date: 21-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

VrX EFV
end ft

1 0.00
2 0.00
3 0.00
4 0.00
5 0.00
6 0.00
7 0.00
8 0.00
9 0.00

10 0.00
11 0.00
12 0.00
13 0.00
14 0.00
15 0.00
16 0.00
17 0.00
18 0.00
19 0.00
20 0.00
21 0.00
22 0.00
23 0.00
24 0.00
25 0.00
26 0.00
27 0.00
28 0.00
29 0.00
30 0.00
31 0.00
32 0.00
33 0.00
34 0.00
35 0.00
36 0.00

AV1
AVI
AV1
AVI
AVI
AVI
AVl
AVI
AVI
AVI
AVI
AV1
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVl
AVI
AVI
AVI
AVI
AVI
AVI
AVI

Average

kips
34.17
34.76
35. 50
34.91
35.58
35.24
33.97
34.87
34. 63
34.80
34.79
35.70
34.80
34.76
34.42
34.80
34.51
33.81
33.96
33.96
34.71
35.09
34.31
33.30
34.84
34.51
34.17
33.96
34.81
34.06
33.65
34.90
34.41
32.48
31.95
35.65

34.47

f/s
11.83
11.85
12.14
12.30
12.42
12.54
12.25
12.10
12.22
12.47
12.60
12.45
12.49
12.36
12.31
12.34
12.45
12.28
12.46
12.40
12.47
12.52
12.17
11.69
12.32
12.46
12.56
12.40
12.47
12.28
11.99
12.43
12.62
12.19
11.90
12.53
12.31

0.245
0.254
0.270
0.279
0.290
0.291
0.265
0.263
0.266
0.272
0.280
0.281
0. 267
0.272
0.271
0.274
0.279
0.277
0.274
0.278
0.270
0.278
0.269
0.270
0.273
0.281
0.282
0.275
0.284
0.277
0.270
0.274
0.276
0.283
0.279
0.294
0.275

ETR
(%)

69.9
72.6
77.3
79.6
82.9
83.2
75.7
75.2
75.9
77.8
80.0
80.2
76.3
77.6
77.6
78.2
79.7
79.2
78.2
79.4
77.1
79.5
76.9
77.2
77.9
80.4
80.4
78.6
81.2
79.2
77.2
78.1
78.9
80.8
79.8
84.0
78.4

BPM EMX EF2 DFN
** k-ft k-ft in
** 0.245 0.157 0.99

42.3 0.254 0.162 0.92
42.3 0.270 0.168 0.91
42.4 0.279 0.170 0.96
41.7 0.290 0.177 0.98
42.2 0.291 0.176 0.96
42.7 0.265 0.162 0.98
42.7 0.263 0.164 0.87
42.5 0.266 0.162 0.94
42.6 0.272 0.168 0.84
42.4 0.280 0.172 0.83
42.4 0.281 0.174 0.81
42.3 0.267 0.166 0.84
42.6 0.272 0.167 0.85
42.2 0.271 0.167 0.83
42.6 0.274 0.170 0.67
42.6 0.279 0.167 0.82
42.4 0.277 0.165 0.75
42.6 0.274 0.163 0.71
42.4 0.278 0.165 0.91
42.3 0.270 0.166 0.88
42.5 0.278 0.173 0.81
42.5 0.269 0.163 0.88
42.2 0.270 0.160 0.88
42.7 0.273 0.167 0.75
42.6 0.281 0.168 0.76
42.3 0.282 0.169 0.86
42.4 . 0.275 0.166 0.83
42.5 0.284 0.170 0.88
42.7 0.277 0.168 0.73
42.4 0.270 0.162 0.65
42.6 0.274 0.169 0.69
42.5 0.276 0.168 0.68
42.6 0.283 0.165 0.80
42.5 0.279 0.163 0.77
42.2 0.294 0.177 0.68
42.4 0.275 0.167 0.83

FVP
[I

0.58
0.63
0.56
0.59
0.60
0.55
0.60
0.58
0.55
0.56
0.57
0.58
0.54
0.54
0.55
0.57
0.57
0.50
0.54
0.51
0.54
0.61
0.54
0.52
0.59
0.54
0.51
0.52
0.58
0.57
0.57
0.54
0.57
0.55
0.51
0.55
0.56

0

Total number of blows analyzed: 36

Time Summary

----- Dr-i-ve---50--seconds- -- 4-.5-8-:5-6PM_-4.: 59-:-4 6-PM--t-6/2-1/2 006 )--BN----3-6 ..
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B401-225
OP: KB

AR: 2.30 in^2
LE: 229.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

EMX:
EF2:
DFN:
FVP:

BL# depth TYPE
end ft

1 0.00 AV1
2 0.00 AVI
3 0.00 AVI
4 0.00 AVi
5 0.00 AVi
6 0.00 AVi
7 0.00 AVI
8 0.00 AVI
9 0.00 AVI

10 0.00 AVi
11 0.00 AVi
12 0.00 AVl
13 0.00 AVl
14 0.00 AVi
15 0.00 AVI
16 0.00 AVI
17 0.00 AVl
18 0.00 AVl
19 0.00 AVI
20 0.00 AVI
21 0.00 AVI
22 0.00 AVi
23 0.00 AVI
24 0.00 AVI
25 0.00 AVI
26 0.00 AVI
27 0.00 AVI
28 0.00 AVI
29 0.00 AVI
30 0.00 AVI
31 0.00 AVl
32 0.00 AVl
33 0.00 AVI~A 0 AVI
35 0.00 AVl
36 0.00 AVI
37 0.00 AVI
38 0.00 AVI
39 0.00 AVI
40 0.00 AVI

- rAverage-

Time Summary

FMX
kips

35.07
32.89
33.97
33.97
35.76
37.06
37.49
36.70
37.15
37.82
38.08
36.77
37.32
36.33
34.71
36.42
36.29
36.90
34.32
34.30
37.10
36.89
37.28
37.29
37.53
38.11
33.78
33.17
36.04
37.51
36.98
36.37
37.38
36.81
36.86
36.42
35.80
33.88
35.89
36.76
36-I8-

VMX
f/s

11.17
11.21
11.22
10.94
11.19
11.85
12.03
11.99
11.98
12.18
12.18
11.87
12.03
11.93
12.25
11.95
11.93
12.05
12.06
11.86
12.16
12.23
12.27
12.21
12.15
12.38
11.60
11.45
11.72
12.24
12.31
11.88
12.14
12.09
12.00
11.91
11. 91
12.42
12.20
12.44

EFV

0.258
0.236
0.238
0.237
0.258
0.286
0.286
0.288
0.287
0.287
0.286
0.283
0. 279
0.276
0.289
0.284
0.284
0.283
0.285
0.284
0.286
0.286
0.286
0.284
0.286
0.292
0.284
0.284
0.273
0.285
0.288
0.283
0.283
0.283
0.280
0.284
0.278
0.288
0.282
0.288

ETR
(M)

73.6
67.5
68.0
67.7
73.9
81.8
81.8
82.3
81.9
82.0
81.8
80.9
79.8
78.9
82.6
81.2
81.0
81.0
81.4
81.1
81.7
81.8
81.8
81.0
81.8
83.5
81.2
81.3
78.0
81.5
82.4
80.7
80.8
80.9
80.0
81.2
79.3
82.2
80.5
82.3

-7 9-8. .....

BPM

42.5
42.2
42.9
42.8
42. 4
42.6
42.5
42.8
42.6
42.7
42.5
42.5
42.6
42.6
42.8
42.6
42.7
42.6
42.7
42.6
42.6
42.6
42.9
42.6
42.6
42.8
42.6
42.8
42.7
42.6
42.8
42.7
42.6
42.6
42.7
42.8
42.6
42.7

-42 -6-

N3 rod
Test date: 22-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

Max Transferred Energy
Energy of F^2
Final Displacement
Force/velocity proportionality

EMX EF2 DFN FVP
k-ft k-ft in []

0.258 0.164 1.21 0.67
0.236 0.143 0.77 0.63
0.238 0.148 0.75 0.65
0.237 0.150 0.69 0.61
0.258 0.162 0.74 0.59
0.286 0.181 0.72 0.63
0.286 0.183 0.78 0.61
0.288 0.183 0.74 0.68
0.287 0.183 0.67 0.58
0.287 0.182 0.59 0.61
0.286 0.187 0.76 0.62
0.283 0.180 0.68 0.59
0.279 0.180 0.70 0.64
0.276 0.175 0.69 0.66
0.289 0.175 0.83 0.64
0.284 0.176 0.60 0.58
0.284 0.175 0.75 0.63
0.283 0.177 0.68 0.61
0.285 0.169 0.62 0.60
0.284 0.167 0.57 0.60
0.286 0.182 0.55 0.65
0.286 0.182 0.50 0.64
0.286 0.180 0.63 0.62
0.284 0.180 0.64 0.60
0.286 0.183 0.43 0.62
0.292 0.185 0.44 0.62
0.284 0.167 0.75 0.55
0.284 0.166 0.55 0.56
0.273 0.169 0.35 0.60
0.285 0.181 0.38 0,64
0.288 0.184 0.33 0.65
0.283 0.174 0.54 0.59
0.283 0.178 0.69 0.60
0.283 0.181 0.66 0.59
0.280 0.177 0.39 0.62
0.284 0.176 0.34 0.58
0.278 0.172 0.30 0.61
0.288 0.169 0.40 0.60
0.282 0.172 0.35 0.61
0.288 0.179 0.38 0.58
... 27 79-- •7• 0t-.7-4 . .. 0.60 --.... 07-61- _ 4 .20 27-9-

Total number of blows analyzed: 40

Drive 1 minute 12 seconds 11:09:17 AM - 11:10:29 AM (6/22/2006) BN 1 - 40



GRL Engineers, Inc. - Case Method Results
Test date: 22-Jun-2006PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B401-240
OP: KB
AR: 2.30 in^2
LE: 244.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

N3 rod
Test date: 22-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

BL# depth
end ft

1 0.00
2 0.00
3 0.00
4 0.00
5 0.00
6 0.00
7 0.00
8 0.00
9 0.00

10 0.00
11 0.00
12 0.00
13 0.00
14 0.00
15 0.00
16 0.00
17 0.00
18 0.00
19 0.00
20 0.00
21 0.00
22 0.00
23 0.00
24 0.00
25 0.00
26 0.00
27 0.00
28 0.00

TYPE

AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVl
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AV1
AVI
AVl
AVl
AVl

Average

FMX
kips

39.26
38.92
38.68
40.49
40.65
40.74
38.02
37.91
40.10
40.20
40.59
37.39
38.42
39.19
40.38
40.39
39.79
38.11
37.71
39.43
38.48
40.69
40.45
40.35
40.29
39.50
35.85
34.11

39.15

VMX
f/s

11.08
11.22
10.82
10.79
10.73
10.80
10.85
10.72
10.61
10.51
10.77
10.75
10.96
10.53
10.59
10.63
11.07
10.86
10.59
10.59
10.89
10.77
10.56
10.64
10.64
10.79
10.37
10.32
10.73

EFV

0.279
0.282
0.273
0.283
0.284
0.284
0.272
0.281
0.274
0.285
0.284
0.279
0.272
0.280
0.276
0.275
0.283
0.270
0.269
0.280
0.280
0.281
0.283
0.283
0.285
0.277
0.266
0.256
0.278

ETR
M%)

79.7
80.6
78.1
81.0
81.0
81.1
77.8
80.3
78.3
81.3
81.2
79.7
77.7
80.0
79.0
78.7
80.8
77,0
76.8
80.0
79.9
80.3
80.9
81.0
81.5
79.2
76.1
73.1
79.4

BPM

42.5
42.3
42.1
42.4
42.4
42.2
42.4
42.3
42.5
42.4
42.6
42.6
42.3
42.4
42.4
42.4
42.4
42.5
42.5
42.5
42.4
42.4
42.5
42.5
42.3
42.3
42.3
42.4

42.4

EMX
k-ft

0.279
0.282
0.273
0.283
0.284
0.284
0.272
0.281
0.274
0.285
0.284
0.279
0.272
0.280
0.276
0.275
0.283
0.270
0.269
0.280
0.280
0.281
0.283
0.283
0.285
0.277
0.266
0.256
0.278

EF2
k-ft

0.246
0.246
0.242
0.252
0.259
0.258
0.237
0.244
0.247
0.258
0.255
0.243
0.237
0.250
0.252
0.253
0.249
0.235
0.235
0.253
0.244
0.257
0.259
0.256
0.257
0.250
0.232
0.222
0.247

DFN
in

0.56
0.61
0.65
0.69
0.57
0.47
0.59
0.55
0.43
0.36
0.34
0.41
0.33
0.42
0.31
0.26
0.25
0.52
0.74
0.59
0.30
0.20
0.17
0.30
0.44
0.33
0.29
0.20
0.42

FVP
[]

0.88
0.87
0.89
0.94
0.94
0.93
0.87
0.88
0.93
0.95
0.94
0.86
0.87
0.92
0.94
0.94
0.89
0.87
0.88
0.92
0.88
0.94
0.95
0.94
0.94
0.90
0.85
0.82
0.90

Total number of blows analyzed: 28

Time Summary

Drive 38' seconds 1:46:35 PM - 1:47:13 PM (6/22/2006) BN 1 - 28
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B401-255
OP: KB

AR: 2.30 in^2
LE: 259.0 ft
WS: 16,807.9 f/s

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

N3
Test date: 22-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

BL# depth TYPE FMX
end ft kips

1 0.00 AVI 33.74
2 0.00 AVi 32.18
3 0.00 AVI 34.12
4 0.00 AVI 34.17
5 0.00 AVi 34.88
6 0.00 AVI 33.67
7 0.00 AVI 33.77
8 0.00 AVI 33.03
9 0.00 AVI 33.97

10 0.00 AVi 33.26
11 0.00 AVI 32.45
12 0.00 AVI 33.84
13 0.00 AVl 35.06
14 0.00 AVI 34.78
15 0.00 AVI 34.78
16 0.00 AVI 35.28
17 0.00 AVI 35.18
18 0.00 AVI 33.62
19 0.00 AVI 31.54
20 0.00 AVI 30.31
21 0.00 AVI 32.00
22 0.00 AVI 28.71
23 0.00 AVI 30.74
24 0.00 AVI 34.58
25 0.00 AVI 34.12
26 0.00 AVI 33.64
27 0.00 AV1 28.51
28 0.00 AVI 30.94
29 0.00 AVI 31.22
30 0.00 AVI 30.00
31 0.00 AVI 30.25
32 0.00 AVI 25.73
33 0.00 AVI 25.83

Average 32.42

VMX
f/s

11.53
11.19
11.78
11.64
11.57
11.95
11.78
11.89
11.83
11.67
11.42
11.80
11.64
11.80
11.98
12.03
12.19
11.37
11.87
11.66
11.49
11.70
12.11
12.03
11.79
11.97
11.13
12.40
12.71
12.58
12.02
10.90
10.82
11.77

EFV

0.258
0.266
0.274
0.261
0.262
0.284
0.264
0.278
0.283
0.258
0.257
0.265
0.283
0.287
0.296
0.284
0.283
0.277
0.270
0.255
0.264
0.260
0.272
0.281
0.281
0.294
0.257
0.274
0.290
0.286
0.285
0.278
0.275
0.274

ETR
(%)

73.8
76.0
78.2
74. 6
74 .7
81.2
75.5
79.5
80.7
73.8
73.4
75.8
80.9
81.9
84.5
81.2
80.7
79.1
77.1
72.7
75.5
74.2
77.8
80.2
80.4
84.0
73.5
78.2
82.8
81.8
81.3
79.4
78.7
78.3

BPM

42.0
41.8
42.3
42.1
42.3
42.0
42.4
42.3
42.2
42.3
42.2
42.5
42.3
42.1
42.3
42.1
42.2
42.2
42.2
42.5
41.9
42.4
42.4
42.1
42.5
42.1
42.4
42.5
42.2
42.6
42.3
42.1
42.2

EMX
k-ft

0.258
0.266
0.274
0.261
0.262
0.284
0.264
0.278
0.283
0.258
0.257
0.265
0.283
0.287
0.296
0.284
0.283
0.277
0.270
0.255
0.264
0.260
0.272
0.281
0.281
0.294
0.257
0.274
0.290
0.286
0.285
0.278
0.275
0.274

EF2
k-ft

0.189
0.191
0.197
0.191
0.194
0.200
0.192
0.200
0.202
0.185
0.184
0.194
0.202
0.208
0.207
0.207
0.199
0.199
0.189
0.180
0.186
0.169
0.185
0.204
0.203
0.205
0.175
0.185
0.193
0.188
0.189
0.177
0.177
0.192

DFN
in

0.38
1.05
0.97
1.20
1.12
1.20
0. 95
1.10
1.03
0.73
0.80

-0.09
0.84
0.88
0.79
0.69
0.65
0.74
0.55
0.51
0.59
0.62
0.64
0.61
0.44
0.42
0.41
0.48
0.57
0.45
0.39
0.39
0.45
0.68

FVP
[1

0.63
0.56
0.56
0.59
0.59
0.58
0.61
0.64
0.65
0.56
0.54
0. 62
0. 63
0.67
0. 64
0.66
0.62
0.58
0.51
0.52
0.58
0.50
0.53
0. 63
0.62
0.62
0.51
0.57
0.57
0.50
0.54
0.56
0.56
0.58

Total number of blows analyzed: 33

Time Summary

Drive 45 seconds 4:41:37 PM - 4:42:22 PM (6/22/2006) BN I - 33
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B401-270
OP: KB
AR: 2.30 in^2
LE: 274.0 ft
WS; 16,807.9 f/s
FM%: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

BL1# depth TYPE FMX
end ft kips

1 0.00 AVl 36.61 11
2 0.00 AVI 35.06 12
3 0.00 AVI 36.10 12
4 0.00 AVI 37.63 11
5 0.00 AVI 37.46 12
6 0.00 AVI 36.99 11
7 0.00 AVI 36.48 12
8 0.00 AVi 35.23 12
9 0.00 AVI 37.29 12

10 0.00 AVI 37.15 11
11 0.00 AVI 36.01 12
12 0.00 AVI 36.08 11
13 0.00 AVI 35.38 11
14 0.00 AVl 36.46 11
15 0.00 AVI 35.70 12
16 0.00 AVI 34.44 11
17 0.00 AVI 36.00 12
18 0.00 AVI 33.97 11
19 0.00 AVI 36.12 12
20 0.00 AVI 33.17 12
21 0.00 AVI 36.24 12
22 0.00 AVl 35.18 11
23 0.00 AVI 35.40 12
24 0.00 AVI 34.17 12
25 0.00 AVI 36.19 12
26 0.00 AVI 35.95 12
27 0.00 AVl 37.28 12
28 0.00 AVI 37.54 12
29 0.00 AVI 37.40 12
30 0.00 AVI 37.47 12
31 0.00 AVI 36.52 12
32 0.00 AV1 30.81 11
33 0.00 AVI 32.02 11
34 0.00 AVl 31.69 11
35 0.00 AVi 32.91 11
36 0.00 AVI 35.72 12
37 0.00 AVI 35.75 12
38 0.00 AVl 35.89 12
39 0.00 AVI 34 .78 11

Average 35.60 12

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

N3
Test date: 23-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

VMX
f/s
.85
.34
.22

*.78
.10

[.80
.71
.19
.02
.95
.31
.54
.98
.80
.10
.39
.57
.15
.70
.01
.79
.56
.64
.00
.67
.52
.61
.35
.40
.51
.98
.02
.15
.38
.23
.10
.14
.24
.96
.07

EFV

0.270
0.287
0.270
0.270
0.287
0.285
0.293
0.278
0.282
0.284
0.301
0.283
0.288
0.285
0.290
0.283
0.299
0.282
0.302
0.287
0.288
0.283
0.297
0.286
0.298
0.294
0.297
0.297
0.294
0.297
0.303
0.275
0.278
0.284
0.277
0.279
0.289
0.285
0.282
0.287

ETR BPM EMX
** k-ft

77.1 * 0.270
82.0 42.2 0.287
77.2 42.1 0.270
77.2 42.4 0.270
82.1 42.5 0.287
81.3 42.6 0.285
83.7 42.5 0.293
79.4 42.6 0.278
80.6 42.6 0.282
81.2 42.6 0.284
86.0 42.6 0.301
80.7 42.8 0.283
82.3 42.6 0.288
81.6 42.6 0.285
82.7 42.6 0.290
81.0 42.6 0.283
85.4 42.7 0.299
80.7 42.6 0.282
86.3 42.8 0.302
82.1 42.7 0.287
82.2 42.7 0.288
80.8 42.6 0.283
84.8 42.9 0.297
81.8 42.7 0.286
85.2 42.6 0.298
84.0 42.7 0.294
85.0 42.7 0.297
84.9 42.7 0.297
84.0 42.6 0.294
84.8 42.6 0.297
86.7 42.7 0.303
78.5 42.8 0.275
79.5 42.9 0.278
81.2 42.4 0.284
79.2 42.7 0.277
79.7 42.6 0.279
82.5 42.9 0.289
81.6 42.7 0.285
80.7 42.7 0.282
82.0 42.6 0.287

-6-f- -lWs-•---l-y-ye 39

EF2
k-ft

0.213
0.220
0.208
0.212
0.224
0.220
0.220
0.209
0.217
0.219
0.220
0.217
0.214
0.216
0.217
0.215
0.219
0.213
0.217
0.208
0.216
0.213
0.217
0.211
0.221
0.222
0.227
0.228
0.221
0.223
0.222
0.199
0.204
0.204
0.201
0.209
0.217
0.214
0.211
0.215

DFN
in

0.53
0.68
0.48
0.70
0.70
0.68
0.57
0.68
0.73
1.02
0.96
0.87
0.83
0.95
0.91
0.91
0.85
0.85
0.85
0.79
0.81
0.81
0.83
0.72
0.73
0.59
0.71
0.66
0.70
0.72
0.51
0.50
0.46
0.71
0.71
0.77
0.47
0.64
0.40
0.72

FVP
[]

0.64
0.53
0.59
0.63
0.60
0.58
0.61
0.54
0.60
0.59
0.57
0.60
0.59
0.57
0.56
0.57
0.58
0.61
0.59
0.60
0.60
0.59
0.54
0.57
0.57
0.56
0.65
0.63
0.58
0.60
0.56
0.60
0.56
0.65
0.57
0.56
0.62
0.61
0.56
0.59

T- - b-a&-l ub -

Time Summary

Drive 53 seconds 9:22:04 Am - 9:22:57 AM (6/23/2006) BN 1 - 39
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GRL Engineers, Inc. - Case Method Results
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006 Test date: 23-Jun-2006

SPT, Calvert Cliffs - B401-286

FMX (kips)
Maximum Force
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B401-286
OP: KB
AR: 2.30 in^2
LE: 290.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

BL# depth TYPE FMX
end ft kips

1 0.00 AVI 40.16
2 0.00 AVI 40.64
3 0.00 AVI 38.82
4 0.00 AVI 37.71
5 0.00 AVI 40.97
6 0.00 AVi 40.33
7 0.00 AVI 40.76
8 0.00 AVI 41.24
9 0.00 AVI 40.87

10 0.00 AVI 41.45
11 0.00 AVI 41.65
12 0.00 AVI 40.94
13 0.00 AVI 41.55
14 0.00 AVI 41.95
15 0.00 AVI 41.22
16 0.00 AVI 41.35
17 0.00 AVI 39.32
18 0.00 AVI 42.08
19 0.00 AVI 41.45
20 0.00 AVI 39.93
21 0.00 AVI 40.94
22 0.00 AVI 42.36
23 0.00 AVI 42.74
24 0.00 AVI 38.79
25 0.00 AVI 42.66
26 0.00 AVI 42.56
27 0.00 AVl 42.28
28 0.00 AVl 42.86
29 0.00 AVl 38.69
30 0.00 AVI 39.50
31 0.00 AVl 41.45
32 0.00 AVI 38.72
33 0.00 AVI 38.77
34 0.00 AVI 40.79
35 0.00 AVI 40.94
36 0.00 AVI 40.33

Average 40.80

Time Summary
- Dr-i-ve--54--seconds - -

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

N3
Test date: 23-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

11
12
12
12.
11.
11.
11.
11.
11.
12.
11.
11.
11.
11.
11.
11.
11,
11.
11.
11.

11.
11.
12.
11.
11.
11.
11.
12.
12.

12.

12.

12.
11.

VMX EFV ETR BPM EMX
f/s ** (%) ** k-ft
.81 0.303 86.6 ** 0.303
.10 0.311 88.8 42.3 0.311
.00 0.293 83.8 42.6 0.293
.44 0.274 78.4 42.5 0.274
.39 0.284 81.1 42.3 0.284
.27 0.291 83.3 42.6 0.291
.38 0.302 86.2 42.6 0.302
.64 0.318 90.8 42.5 0.318
.88 0.306 87.5 42.7 0.306
.71 0.300 85.9 42.5 0.300
.71 0.295 84.3 42.6 0.295
.65 0.296 84.7 42.6 0.296
.62 0.304 86.8 42.5 0.304
.62 0.313 89.5 42.6 0.313
.31 0.299 85.4 42.7 0.299
.90 0.301 86.1 42.7 0.301
.47 0.298 85.1 42.7 0.298
.68 0.306 87.5 42.5 0.306
.63 0.309 88.4 42.7 0.309
.59 0.304 86.9 42.5 0.304
.94 0.315 90.1 42.7 0.315
.97 0.309 88.3 42.6 0.309
.95 0.309 88.4 42.7 0.309
.43 0.308 88.0 42.6 0.308
.70 0.313 89.5 42.6 0.313
.90 0.318 91.0 42.7 0.318
77 0.327 93.4 42.7 0.327
77 0.313 89.5 42.7-- 0.313
47 0.328 93.8 42.5 0.328
24 0.311 88.9 42.8 0.311
74 0.304 86.8 42.6 0.304
05 0.314 89.7 42.6 0.314
89 0.302 86.3 42.7 0.302
08 0.315 90.1 42.7 0.315
69 0.312 89.2 42.6 0.312
02 0.326 93.2 42.7 0.326
79 0.306 87.6 42.6 0.306
Total number of blows analyzed: 36

EF2
k-ft

0.217
0.223
0.203
0.192
0.212
0.212
0.219
0.223
0.223
0.213
0.228
0.225
0.221
0.232
0.221
0.218
0.220
0.228
0.228
0.226
0.222
0.233
0.233
0.209
0.233
0.230
0.231
0.234
0.217
0.207
0.221
0.209
0.205
0.212
0.230
0.215
0.220

DFN
in

0.67
0.80
0.67
0.63
0.82
0.76
0.81
0.94
0.79
0.86
0.71
0.71
0.87
0.73
0.71
0.87
0.93
0.99
0.89
0.89
1.04
1.12
0.91
0.99
0.96
1.07
1.00
0.90
1.08
1.02
0.95
1.05
0.83
1.06
0.85
0.85
0.88

FVP
[]

0.69
0.75
0.65
0.67
0.73
0.75
0.88
0.88
0.70
0.73
0.78
0.74
0.73
0.78
0.77
0.68
0.85
0.75
0.77
0.85
0.74
0.79
0.77
0.68
0.76
0.75
0.75
0.78
0.67
0.67
0.77
0.66
0.81
0.69
0.87
0.66
0.75

-1-2-:-2-1-:-5 9-PM---l-2---2-2-2-53---PM -- (-6-/-23-/-2006-)-BN1----36
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GRL Engineers, Inc. - Case Method Results
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006 Test date: 26-Jun-2006
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GRL Engineers, Inc.
Case Method Results

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

SPT, Calvert Cliffs - B401-300
OP: KB
AR: 2.30 in^2
LE: 304.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

BL# depth TYPE FMX VMX EFV E
end ft kips f/s **

1 0.00 AVI 37.11 11.81 0.275 78
2 0.00 AVI 38.37 12.09 0.287 8]
3 0.00 AVI 37.66 12.09 0.286 81
4 0.00 AVI 37.43 11.84 0.294 83
5 0.00 AVI 37.04 11.78 0.285 81
6 0.00 AV1 38.81 11.91 0.283 8(
7 0.00 AVI 37.33 11.71 0.287 81
8 0.00 AVI 37.52 11.65 0.284 81
9 0.00 AVI 36.52 11.61 0.286 81

10 0.00 AVI 38.23 11.84 0.289 82
11 0.00 AVI 38.56 12.23 0.290 82
12 0.00 AVI 38.21 11.98 0.291 83
13 0.00 AVI 38.13 12.10 0.290 83
14 0.00 AVI 37.18 12.23 0.281 8C
15 0.00 AVI 36.99 11.74 0.285 8]
16 0.00 AVI 35.32 11.28 0.273 78
17 0.00 AVI 32.30 10.84 0.265 75
18 0.00 AVI 33.70 10.76 0.268 76
19 0.00 AVI 34.45 10.86 0.276 7E
20 0.00 AVI 38.47 12.17 0.289 82
21 0.00 AVI 38.16 12.20 0.290 82
22 0.00 AVI 37.10 12.07 0.287 81
23 0.00 AVI 36.43 11.85 0.281 8C
24 0.00 AVI 32.02 10.61 0.270 77
25 0.00 AVI 35.02 10.79 0.277 79
26 0.00 AV1 36.85 12.25 0.292 83
27 0.00 AVI 34.76 11.26 0.272 77
28 0.00 AVI 35.67 11.07 0.282 8C
29 0.00 AVI 35.99 11.68 0.281 80
30 0.00 AVI 36.95 12.22 0.293 83
31 0.00 AVI 36.44 12.19 0.290 82
32 0.00 AVl 36.49 12.20 0.298 85
33 0.00 AVI 34.16 11.48 0.283 80
34 0.00 AVI 35.14 11.50 0.280 79
35 0.00 AVI 31.29 10.52 0.268 76
36 0.00 AVI 36.36 12.13 0.287 81
37 0.00 AVI 31.23 10.56 0.271 77
38 0.00 AVI 35.99 11.85 0.282 80
39 0.00 AVI 37.56 12.01 0.282 80
40 0.00 AVI 37.01 11.89 0.279 79

......4-1---- 0-.0 0 -... -AV•----33 -36 ... I-1-1=18 -- -- 0--2 69-7--- T6

N3
Test date: 26-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

Max Transferred Energy
Energy of F^2
Final Displacement
Force/Velocity proportionality

TTR

8.6
1.9
1.8
3.9
3.6
3.8
1.9
i.5
.6

2.5
2.9
3.4
.0
3.2
1.5
.0

5.7
6.6
.9
.5
.8
.9
.4
.1
.2
.4
.8
.5
.2
.8.. 9
.i1
).8
).9
5.6
[.9
7.3
).6
).7

-7

EMX:
EF2:
DFN:
FVP:

BPM

42.0
42.6
42.3
42.5
42.6
42.5
42.8
42.6
42.8
42.5
42.7
42.7
42.7
42.4
42.8
42.3
42.9
42.8
42.6
42.8
42.7
42.7
42.8
42.5
42.9
42.5
42.9
42.7
42.6
42.8
42.8
42.6
42.7
42.8
42.8
42.6
42.9
42.6
42.8
2.9-

42.7

EMX
k-ft

0.275
0.287
0.286
0,294
0.285
0.283
0.287
0.284
0.286
0.289
0.290
0.291
0.290
0.281
0.285
0.273
0.265
0.268
0.276
0.289
0.290
0.287
0.281
0.270
0.277
0.292
0.272
0.282
0.281
0.293
0.290
0.298
0.283
0.280
0.268
0.287
0.271
0.282
0.282
0.279
-07267--
0.282

EF2 DFN FVP
k-ft in H]

0.192 1.03 0.62
0.205 0.85 0.63
0.201 0.85 0.60
0.199 0.98 0.58
0.194 0.76 0.66
0.196 0.92 0.63
0.201 0.90 0.59
0.193 0.93 0.66
0.194 0.88 0.67
0.201 0.93 0.62
0.200 0.86 0.68
0.200 0.84 0.63
0.200 0.88 0.70
0.190 0.84 0.63
0.194 0.80 0.61
0.184 0.71 0.61
0.171 0.79 0.63
0.181 0.65 0.65
0.181 0.87 0.63
0.200 0.85 0.63
0.199 0.88 0.60
0.197 0.88 0.58
0.188 0.78 0.63
0.173 0.89 0.66
0.184 0.89 0.69
0.188 0.96 0.61
0.177 0.87 0.64
0.190 0.79 0.69
0.182 0.66 0.64
0.188 0.86 0.62
0.188 0.85 0.62
0.190 0.92 0.58
0.181 0.76 0.65
0.184 0.55 0.63
0.169 0.78 0.59
0.190 0.79 0.66
0.173 0.57 0.63
0.185 0.71 0.62
0.193 0.51 0.61
0.187 0.68 0.67

-0.1-I75 .... 0T 4"3-....02 64-
0.189 0.81 0.63Average 36.18 11.66 0.282

Total number
80

of blows analyzed: 41

Time Summary
Drive 56 seconds 3:33:30 PM - 3:34:26 PM (6/26/2006) BN 1 - 41
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B401-320

Page 1 of 2
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

OP: KB

AR: 2.30 in^2
LE: 324.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute
BL# depth TYPE FMX

end ft kips
1 0.00 AVI 36.95
2 0.00 AVI 37.20
3 0.00 AVI 38.18
4 0.00 AVI 37.38
5 0.00 AVI 38.83
6 0.00 AVI 40.03
7 0.00 AVI 38.33
8 0.00 AVI 38.59
9 0.00 AVl 39.63

10 0.00 AVI 40.19
11 0.00 AVI 37.34
12 0.00 AVl 36.49
13 0.00 AVI 39.64
14 0.00 AVi 40.89
15 0.00 AV1 35.95
16 0.00 AVI 41.31
17 0.00 AVI 40.16
18 0.00 AVI 37.88
19 0.00 AVI 38.20
20 0.00 AVI 37.66
21 0.00 AVl 38.99
22 0.00 AVI 40.48
23 0.00 AVI 41.35
24 0.00 AVI 41.33
25 0.00 AVi 39.35
26 0.00 AVI 40.01
27 0.00 AVI 39.73
28 0.00 AVI 38.97
29 0.00 AVI 39.92
30 0.00 AVI 35.18
31 0.00 AVl 36.47
32 0.00 AVl 39.77
33 0.00 AVI 39.02
34 0.00 AVI 38.42
35 0.00 AVl 40.85
36 0.00 AVl 40.12
37 0.00 AVI 41.28
38 0.00 AVI 41.16
39 0.00 AVI 40.97
40 0.00 AVI 39.59

-4-1 0 -00-- -- AV-I-----34- 4-6-
42 0.00 AVI 39.50
43 0.00 AVl 38.35
44 0.00 AVi 35.00
45 0.00 AVI 40.07
46 0.00 AVI 39.72
47 0.00 AVl 38.01
48 0.00 AVI 39.74
49 0.00 AVI 39.03
50 0.00 AVI 37.76
51 0.00 AVI 39.24
52 0.00 AVI 39.53
53 0.00 AVI 38.30
54 0.00 AVI 36.92
55 0.00 AVl 37.99
56 0.00 AVI 33.93
57 0.00 AVi 33.97
58 0.00 AVI 33.42
59 0.00 AVi 39.28
60 0.00 AVI 40.84
61 0.00 AVI 40.98

N3
Test date: 27-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

Max Transferred Energy
Energy of F^2
Final Displacement
Force/Velocity proportionality

VMX
f/s

12.90
13.07
13.52
13.61
11.42
11.66
11.63
11.57
11. 11
11.44
11.52
11.89
11.29
11.38
10.66
11.46
11.33
10.57
10.78
10.67
11.23
11.65
11.55
11.34
11.17
11.49
11.56
11.57
11.61
11. 11
11. 27
11.35
11.05
10. 66
11.39
11.32
11.37
11.24
11.58
10.90

-1-0.-714--
10.77
10.78
10.29
11.89
11.05
10.61
11.22
11.48
10.82
10.60
10.53
11.30
10.87
11.16
10.35
10.79
10.67
11.31
11.20
11.26

EFV ETR
** (%)

0.286 81.7
0.282 80.7
0.283 80.9
0.273 78.0
0.280 80.1
0.283 80.8
0.275 78.4
0.280 80.0
0.278 79.5
0.284 81.1
0.279 79.7
0.283 80.7
0.282 80.6
0.288 82.4
0.272 77.8
0.284 81. 0
0.287 82.1
0.279 79.7
0.274 78.2
0.284 81.2
0.285 81.5
0.289 82.7
0.287 82.1
0.293 83.7
0.282 80.6
0.292 83.4
0.298 85.1
0.291 83.2
0.292 83.5
0.271 77.5
0.273 77.9
0.277 79.2
0.273 78.0
0.274 78.3
0.288 82.2
0.280 80.1
0.288 82.2
0.281 80.3
0.286 81.6
0.281 80.2

--0-.2 6-- 7 57l--
0.273 78.1
0.269 76.8
0.263 75.2
0.289 82.7
0.274 78.4
0.270 77.0
0.278 79.3
0.275 78.7
0.270 77.1
0.276 78.8
0.272 77.8
0.274 78.3
0.264 75.5
0.272 77.6
0.263 75.0
0.262 74.9
0.263 75.1
0.279 79.6
0.287 82.0
0.288 82.2

EMX:
EF2:
DFN:
FVP :

BPM

41.5
42.1
42.5
42.3
42.3
42.5
42.4
42.5
42.6
42.4
42.3
42.6
42.5
42.5
42.6
42.5
42.6
42.4
42.7
42.5
42.8
42.6
42.6
42.6
42.5
42.7
42.8
42.5
42.7
42.6
42.7
42.5
42.8
42.6
42.6
42.8
42.8
42.7
42.6

-- 42--6-
42.8
42.8
43.1
42,9
42.9
42.9
42.9
42.9
42.8
42.8
43.0
42.8
43.0
42.9
42.8
42.6
42.9
42.7
42.8
42.5

EMX
k-ft

0.286
0.282
0.283
0.273
0.280
0.283
0.275
0.280
0.278
0.284
0.279
0.283
0.282
0.288
0.272
0.284
0.287
0.279
0.274
0.284
0.285
0.289
0.287
0.293
0.282
0.292
0.298
0.291
0.292
0.271
0.273
0.277
0.273
0.274
0.288
0.280
0.288
0.281
0.286
0.281
-0U263-
0.273
0.269
0.263
0.289
0.274
0.270
0.278
0.275
0.270
0.276
0.272
0.274
0.264
0.272
0.263
0.262
0.263
0.279
0.287
0.288

EF2
k-ft

0.227
0.230
0.232
0. 227
0.238
0. 243
0.236
0.250
0.242
0.246
0.232
0.230
0.250
0.264
0.239
0.253
0.253
0.250
0.249
0.245
0.247
0.255
0.258
0.260
0.249
0.266
0.260
0.254
0.252
0.226
0.228
0.246
0.239
0.238
0.253
0.249
0 254
0.251
0.253
0.256

-0-233-
0.242
0.238
0.228
0.251
0.246
0.238
0.249
0.246
0.241
0.256
0.237
0.237
0.235
0.244
0.223
0.223
0.225
0.252
0.257
0.256

DFN
in

0.84
0.69
0.61
0.54
0.61
1.00
0.55
0.67
0.65
0.37
0.67
0.72
0.72
0.49
0.76
0.07
0.59
0.54
0.67
0.61
0.85
0.80
0.57
0.54
0.54
0.52
0.28
0.46
0.44
0.36
0.66
0.64
0.53
0.64
0.69
0.60
0.84
0.55
0.55
0.49

-:-0*"23-
0.28
0.50
0.68
0.79
0.41
0.21
0.43
0.22
0.35
0.36

-0.22
0.54
0.46
0.02
0.41
0.46
0.07
0.33
0.39
0.24

FVP
[]

0.71
0.70
0.70
0.68
0.83
0.85
0.81
0.82
0.86
0.87
0.81
0.75
0.87
0.88
0.83
0.90
0.88
0.85
0.85
0.85
0.83
0.86
0.86
0.86
0.88
0.86
0.83
0.82
0.85
0.79
0.80
0.86
0.83
0.84
0.88
0.88
0.88
0.88
0.88
0.85
07.84
0.86
0.86
0.82
0.83
0.87
0.83
0.81
0.81
0.83
0.89
0.85
0.82
0.79
0.83
0.76
0.76
0.76
0.85
0.84
0.88



GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B401-320
OP: KB

BL# depth TYPE FMX
end ft kips

62 0.00 AVI 42.51 11
63 0.00 AVI 41.90 11
64 0.00 AV1 41.97 11
65 0.00 AVI 33.31 11
66 0.00 AVI 33.32 11
67 0.00 AVI 33.89 U1
68 0.00 AVI 37.17 1]
69 0.00 AVI 38.59 1]
70 0.00 AVI 40.55 1]
71 0.00 AVI 42.51 11
72 0.00 AVl 39.28 1(
73 0.00 AVI 41.65 11
74 0.00 AVl 39.81 10
75 0.00 AVI 40.94 IC
76 0.00 AVI 41.40 11
77 0.00 AVI 41.94 1]
78 0.00 AVI 41.96 U1
79 0.00 AVI 41.89 11
80 0.00 AVI 39.63 12
81 0.00 AVI 39.12 11

Average 38.93 1]

Page 2 of 2
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

N3
Test date: 27-Jun-2006

1
1
1
1
1
1
1
1
1
1
0
1
0
0
1

1

2
1
1

VMx EFV ETR BPM EMX
f/s ** (%) ** k-ft

.57 0.295 84 .3 43.0 0.295
..70 0.293 83.6 42.9 0.293
.68 0.295 84.4 42.4 0.295
.31 0.268 76.7 42.6 0.268

.103 0.267 76. 4 43.0 0.267

..08 0.265 75.8 42.7 0.265
.73 0.277 79.2 42.9 0.277
.91 0.280 80.1 42.8 0.280
.85 0.290 82.8 42.7 0.290
..38 0.294 84.0 42.6 0.294
).91 0.270 77.1 42.9 0.270
.114 0.283 81.0 42.6 0.283
0.69 0.276 78.7 43.1 0.276
1.97 0.280 80.0 42.6 0.280
.135 0.289 82.4 42.7 0.289
.50 0.291 83.1 43.2 0.291

1.45 0.288 82.3 42.6 0.288
.71 0.291 83.1 42.7 0.291
.23 0.303 86.7 42.9 0.303

1.92 0.299 85.3 42.7 0.299
.33 0.280 80.1 42.7 0.280

EF2 DFN FVP
k-ft

0.262
0.263
0.282
0.218
0.217
0.223
0.241
0.237
0.252
0.259
0.240
0.248
0.237
0.259
0.279
0.266
0.254
0.255
0.246
0.246
0.245

in
0.32
0.20
0.26
0.29
0.27
0.32
0.24
0.21
0.31
0.13
0.09
0.34
0.32
0.15
0.18
0.20
0.20
0.25
0.26
0.27
0.44

[1
0.86
0.85
0.86
0.73
0.73
0.76
0.78
0.76
0.80
0.86
0.84
0.87
0.86
0.89
0.90
0.88
0.86
0.85
0.77
0.77
0.83

Total number of blows analyzed: 81

Time Summary

Drive 1 minute 52 seconds 9:15:39 AM - 9:17:31 AM (6/27/2006) BN 1 - 81



PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006
GRL Engineers, Inc. - Case Method Results

Test date: 27-Jun-2006

SPT, Calvert Cliffs - B401-340
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B401-340
OP: KB
AR: 2.30 in^2
LE: 344.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

BL# depth TYPE FMX VMX EFV
end ft kips f/s **

1 0.00 AVI 35.74 10.82 0.265
2 0.00 AVI 37.35 10.76 0.287
3 0.00 AVI 38.93 11.05 0.282
4 0.00 AVI 37.61 10.88 0.281
5 0.00 AVI 39.29 10.63 0.281
6 0.00 AVI 40.19 10.94 0.290
7 0.00 AVl 39.92 10.95 0.288
8 0.00 AVI 39.07 10.72 0.286
9 0.00 AVI 39.90 10.61 0.286

10 0.00 AVI 40.85 10.83 0.291
11 0.00 AVI 40.48 10.96 0.289
12 0.00 AVl 39.34 10.43 0.284
13 0.00 AVI 39.49 10.56 0.286
14 0.00 AVI 38.21 10.08 0.278
15 0.00 AVI 38.37 10.24 0.279
16 0.00 AVI 39.06 10.27 0.279
17 0.00 AVl 39.38 10.24 0.279
18 0.00 AVl 40.72 10.77 0.288
19 0.00 AVl 39.33 10.31 0.285
20 0.00 AVi 38.79 10.17 0.280
21 0.00 AVI 39.38 10.20 0.283
22 0.00 Avi 37.03 9.66 0.271
23 0.00 AVl 38.87 10.19 0.279
24 0.00 AVI 35.41 10.18 0.268
25 0.00 AVl 40.26 10.51 0.277
26 0.00 AVi 40.78 10.61 0.286
27 0.00 AVI 40.46 10.65 0.288
28 0.00 AVi 36.80 9.96 0.276
29 0.00 AVl 41.25 10.76 0.286
30 0.00 AVl 39.34 10.42 0.279
31 0.00 AVl 38.01 10.29 0.276
32 0.00 AVl 40.45 10.63 0.286
33 0.00 AVl 40.19 10.66 0.287
34 0.00 AVI 38.56 10.48 0.280
35 0.00 AVI 39.73 10.70 0.285
36 0.00 AVI 40.10 10.88 0.289
37 0.00 AVI 39.33 11.43 0.297
38 0.00 AVI 39.26 11.18 0.292
39 0.00 AVI 35.64 9.62 0.268
40 0.00 AVI 39.24 10.19 0.277
41 0.00 AVI 39.21 10.35 0.283
42 0.00 AVI 37.96 9.82 0.268
43 0.00 AVI 41.28 10.77 0.290
44 0.00 AVl 39.94 10.43 0.283
45 0.00 AVI 35.19 9.57 0.266
46 0.00 AVI 34.64 9.54 0.269
47 0.00 AVI 39.78 10.40 0.279
48 0.00 AVl 39.15 10.30 0.276
49 0.00 AVI 37.46 10.03 0.270

Average 38.91 10.46 0.281

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

N3
Test date: 27-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

ETR BPM EMX
(%) ** k-ft

75.6 ** 0.265
82.0 42.3 0.287
80.7 42.3 0.282
80.1 42.2 0.281
80.2 42.6 0.281
83.0 42.8 0.290
82.4 42.5 0.288
81.6 42.8 0.286
81.7 42.5 0.286
83.1 42.6 0.291
82.6 42.5 0.289
81.1 42.6 0.284
81.8 42.7 0.286
79.5 42.4 0.278
79.8 42.9 0.279
79.8 42.5 0.279
79.8 42.7 0.279
82.3 42.6 0.288
81.3 42.8 0.285
80.1 42.7 0.280
80.8 42.6 0.283
77.5 42.7 0.271
79.7 42.7 0.279
76.7 42.6 0.268
79.1 42.9 0.277
81.8 42.7 0.286
82.4 42.6 0.288
78.8 42.8 0.276
81.8 42.6 0.286
79.8 42.8 0.279
78.8 42.6 0.276
81.8 42.8 0.286
82.0 42.8 0.287
80.1 42.6 0.280
81.4 42.9 0.285
82.4 42.6 0.289
84.8 43.1 0.297
83.4 42.7 0.292
76.5 42.7 0.268
79.1 42.6 0.277
80.8 43.1 0.283
76.5 42.8 0.268
82.7 42.8 0.290
80.8 42.6 0.283
76.1 42.6 0.266
76.9 42.7 0.269
79.8 42.7 0.279
79.0 42. 9 0.276
77.3 42.5 0.270
80.3 42.7 0.281
of blows analyzed: 49

EF2
k-ft

0.246
0.265
0.266
0.256
0.268
0.276
0.276
0.275
0.273
0.281
0.276
0.269
0.275
0.264
0.266
0.268
0.265
0.278
0.271
0.267
0.268
0.258
0.268
0.248
0.267
0.273
0.275
0.256
0.273
0.267
0.258
0.272
0.274
0.263
0.271
0.272
0.269
0.270
0.248
0.263
0.267
0.254
0.270
0.266
0.245
0.251
0.261
0.262
0.254
0.266

DFN
in

0.54 0
0.63 0
0.82 0
0.86 0
0.69 0
0.74 0
0.76 0
0.72 0
0.56 0
0.70 0
0.60 0
0.78 0
0.48 0
0.52 0
0.58 0
0.67 0
0.74 0
0.58 0
0.66 0
0.68 0
0.63 0
0.68 0
0.69 0
0.69 0
0.62 0.
0.54 0.
0.61 0.
0.82 0.
0.64 0.
0.42 0.
0.45 0.
0.48 0.
0.41 0.
0.61 0.
0.38 0.
0.44 0.
0.50 0.
0.43 0.
0.71 0.
0.71 0.
0.55 0.
0.63 0.
0.54 0.
0.56 0.
0.53 0.
0.40 0.
0.55 0.
0.34 0.
0.34 0.
0.60 0.

FVP
[1

.80

.86

.87

.86

.90

.90

.90

.89

.93
94

.92

.90

.91

.94

.91

.91

.92

.94

.90

.95

.93

.94

.91
.86
.95
.96
94

.91
95
93
91
93
92
90
92
91
86
85
92
95
91
96
95
95
91
90
95
94
93
91

Total number

Time Summary
Drive 1 minute 7 seconds 11:19:19 AM - 11:20:26 AM (6/27/2006) BN 1 - 49



GRL Engineers, Inc. - Case Method Results
Test date: 27-Jun-2006

SPT, Calvert Cliffs - B401-360

EFV ('*)
Energy of FV

ETR ((%))
Energy Transfer Ratio

50.0 0.0

0 25 50

BPM (--) -......
Blows per Minute

75 100



GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B401-360
OP: KB
AR: 2.30 in^2
LE: 364.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blowsper Minute

Page 1 of 2
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

N3
Test date: 27-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

BL#
end

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

depth
ft

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0O00
0.00
0.00
0.00
0.00
0.00

TYPE FMX
kips

AVI 36.61
AVI 37.51
AVI 34.08
AVI 35.64
AVi 36.80
AVI 37.70
AVI 38.37
AVI 37.17
AVI 37.96
AVI 35.72
AVI 36.42
AVI 36.40
AVI 35.33
AVI 35.94
AVI 33.41
AVI 33.93
AVI 34.47
AVI 32.91
AVI 32.88
AVI 32.67
AVI 32.28
AVI 32.91
AVI 37.49
AVI 34.88
AVI 35.98
AVI 36.44
AVI 34.83
AV1- 36.17
AVl 35.43
AVI 37.60
AVI 37.86
AVI 33.26
AVI 38.62
AVi 38.97
AVI 38.99
AVI 39.22
AVI 39.26
AVI 39.54
AVI 39.36
AVI 37.78
AVI 33.46
AVI 38.72
AVI 37.19
AVI 38.18
AVI 34.02
AVI 33.26
AVl 33.79
AVI 32.45
AVl 37.18
AVI 38.13
AVI 37.61
AVI 39.01
AVI 39.00
AVl 38.77
AVI 38.54
AVI 38.43
AVl 38.31
AVI 37.00
AVl 37.48
AVI 37.65
AVI 32.44

VMX
f/s

11.56
11.40
10.96
11.05
11.07
10.72
11.03
10.97
11.32
11.37
11.63
11.02
10.94
11.31
11.00
10.88
10.89
10.52
10.73
10.34
10.23
11.32
10.77
10.19
10.63
10.31
10.08
10.43
11.06
11.32
10.85
10.43
10.99
11.16
11.06
11.22
11.23
11.21
10.91
11.43
11.14
11.13
10.67
11.39
10.51
10.15
10.06
9.75

10.78
11.07
10.98
11.06
11.07
10.93
11.21
11.34
11. 11
11. 61
11.08
11. 62
10.89

EFV

0.278
0.278
0.269
0.275
0.274
0.269
0.277
0.276
0.280
0.279
0.280
0.282
0.275
0.277
0.268
0.268
0.268
0.262
0.257
0.255
0.252
0.265
0.278
0.265
0.265
0.271
0.265
0.270
0.275
0.285
0.282
0.266
0.274
0.271
0.274
0.276
0.280
0.284
0.283
0.285
0.279
0.288
0.294
0.292
0.265
0.258
0.265
0.250
0.278
0.277
0.276
0.282
0.279
0.280
0.281
0.287
0.286
0.287
0.281
0.289
0.262

ETR
(%)

79.5
79.3
76.8
78.5
78.3
77.0
79.1
78.9
80.0
79.8
80.1
80.4
78.6
79.1
76.7
76.5
76.6
74.9
73.5
72.9
72.0
75.6
79.6
75.6
75.8
77.3
75.6
77.2
78.7
81.4
80.6
76.0
78.2
77.5
78.3
79.0
79.9
81.0
81.0
81.3
79.8
82.2
84.0
83.3
75-7
73.8
75.7
71.5
79.3
79.2
79.0
80.6
79.9
80.1
80.4
81.9
81.7
82.0
80.2
82.6
75.0

BPM

42.2
42.3
42.2
42.3
42.3
42.3
42.4
42.3
42.6
42.6
42.6
42.3
42.4
42.4
42.6
42.6
42.5
42.6
42.8
42.3
42.5
42.7
42.4
42.7
42.4
42.2
42.8
42.5
42.6
42.4
42.6
42.6
42.5
42.6
42.5
42.5
42.5
42.7
42.6
42.5
42.5
42.8
42.6
42.5
42.5
42.8
42.6
42.7
42.6
42.4
42.5
42.8
42.5
42.6
42.8
42.4
42.7
42.4
42.9
42.4

EMX
k-ft

0.278
0.278
0.269
0.275
0.274
0.269
0.277
0.276
0.280
0.279
0.280
0.282
0.275
0.277
0.268
0.268
0.268
0.262
0.257
0.255
0.252
0.265
0.278
0.265
0.265
0.271
0.265
0.270
0.275
0.285
0.282
0.266
0.274
0.271
0.274
0.276.
0.280
0.284
0.283
0.285
0.279
0.288
0.294
0.292
0.265
0.258
0.265
0.250
0.278
0.277
0.276
0.282
0.279
0.280
0.281
0.287
0.286
0.287
0.281
0-289
0.262

EF2
k-ft

0.261
0.228
0.257
0.262
0.228
0.270
0.274
0.270
0.270
0.261
0.260
0.268
0.261
0.260
0.242
0.248
0.251
0.240
0.236
0.234
0.229
0.239
0.273
0.257
0.256
0.265
0.256
0.262
0.256
0.268
0.270
0.249
0.269
0.267
0.270
0.269
0.272
0.278
0.279
0.267
0.252
0.277
0.275
0.280
0.246
0.242
0.243
0.235
0.269
0.267
0.229
0.271
0.271
0.269
0.270
0.273
0.232
0.267
0.263
0.270
0.234

DFN FVP
in []

0.46 0.78
0.56 0.81
0.47 0.77
0.50 0.80
0.64 0.82
0.70 0.87
0.54 0.86
0.50 0.84
0.50 0.83
0.51 0.78
0.48 0.78
0.57 0.81
0.41 0.80
0.48 0.79
0.49 0.75
0.51 0.77
0.68 0.78
0.58 0.78
0.49 0.76
0.46 0.78
0.51 0.78
0.46 0.72
0.53 0.86
0.40 0.85
0.51 0.84
0.48 0.88
0.16 0.86
0.36 0.86
0.49 0.79
0.23 0.82
0.43 0.87
0.63 0.79
0.60 0.87
0.41 0.86
0.33 0.87
0.38 0.87
0.39 0.87
0.39 0.87
0.23 0.87
0.41 0.82
0.50 0.75
0.52 0.86
0.62 0.84
0.30 0.82
0.51 0.80
0.47 0. 81
0.48 0.85
0.34 0.83
0.44 0.85
0.37 0.85
0.45 0.84
0.45 0.87
0.35 0.86
0.25 0.86
0.32 0.85
0.33 0.84
0.36 0.82
0.58 0.79
0.60 0.82
0.59 0.80
0.33 0.74



GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B401-360
OP: KB
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BL# depth TYPE FMX
end

62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

ft
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

AVl
AVI
AVI
AVl
AVI
AVI
AVI
AV1
AVl
AVI
AVI
AVI
AVl
AVI
AVl
AV1
AVI
AVI
AVI
AVl

Average

kips
31.17
31.29
31.44
31.01
33.90
31.82
37.57
31.23
30.80
29.72
30.29
30.59
31.33
30.83
33.04
34.07
33.60
34.41
34.69
32.84
35.37

VMX
f/s

10.55
10.42
10.40
10.58
11.08
10.99
11.38
10.75
10.39
10.47
10.27
10.37
11.00
10.39
11.84
11.84
12.21
12.10
12.14
11.82
10.96

EFV

0.258
0.252
0.251
0.249
0.267
0.265
0.271
0.263
0.260
0.256
0.260
0.262
0.271
0.252
0.287
0.279
0.289
0.288
0.284
0.278
0.273

ETR
(%)

73.7
72.1
71.6
71.2
76.2
75.8
77.5
75.0
74.3
73.2
74.3
74.7
77.6
72.0
82.0
79.6
82.6
82.4
81.3
79.4
77.9

N3
Test date: 27-Jun-2006

BPM EMX EF2 DFN FVP
** k-ft k-ft in []

42.5 0.258 0.227 0.48 0.74
42.6 0.252 0.223 0.34 0.75
42.8 0.251 0.221 0.39 0.75
42.6 0.249 0.222 0.34 0.73
42.4 0.267 0.241 0.41 0.76
43.0 0.265 0.237 0.39 0.71
42.6 0.271 0.219 0.36 0.82
42.9 0.263 0.232 0.37 0.72
42.6 0.260 0.229 0.32 0.74
42.5 0.256 0.222 0.38 0.70
42.8 0.260 0.227 0.47 0.74
42.6 0.262 0.233 0.51 0.73
42.6 0.271 0.237 0.64 0.70
42.6 0.252 0.227 0.44 0.73
42.8 0.287 0.248 0.44 0.69
42.6 0.279 0.247 0.47 0.71
42.9 0.289 0.252 0.59 0.68
42.6 0.288 0.255 0.47 0.70
42.7 0.284 0.256 0.48 0.71
42.4 0.278 0.241 0.56 0.69
42.6 0.273 0.253 0.46 0.80

Total number of blows analyzed: 81

Time Summary
Drive 1 minute 53 seconds 3:18:27 PM - 3:20:20 PM (6/27/2006) BN 1 - 81
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B401-380
OP: KB
AR: 2.30 in^2
LE: 384.0 ft
WS: 16,807.9 f/s

FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

BL# depth TYPE FMX VMX
end ft kips f/s

1 0.00 AV1 38.04 10.08
2 0.00 AVi 38.77 10.71
3 0.00 AVI 39.30 11.07
4 0.00 AVi 37.19 11.12
5 0.00 AVI 38.67 11.22
6 0.00 AVi 38.47 10.70
7 0.00 AVI 39.12 10.97
8 0.00 AVi 39.55 11.03
9 0.00 AVi 38. 44 11.46

10 0.00 AVI 38.42 11.09
11 0.00 AVI 39.26 11.11
12 0.00 AVI 38.85 10.86
13 0.00 AVl 39.19 11.12
14 0.00 AVI 38.92 11.27
15 0.00 AVI 38.37 11.03
16 0.00 AVI 39.84 11.47
17 0.00 AVI 36.79 11.68
18 0.00 AVI 35.98 11.78
19 0.00 AVI 38.74 11.02
20 0.00 AVl 39.43 10.94
21 0.00 AVI 39.34 11.42
22 0.00 AVI 37.94 10.78
23 0.00 AV1 39.45 11.44
24 0.00 AVI 36.27 11.69
25 0.00 AVI 37.20 11.83
26 0.00 AVI 38.82 11.14
27 0.00 AVI 39.52 11.43
28 0.00 AVI 39.26 11.14
29 0.00 AVl 36.79 11.38
30 0.00 AVI 38.38 11.29
31 0.00 AVI 35.52 10.31
32 0.00 AVI 36.34 10.38
33 0.00 AVl 34.68 10.16
34 0.00 AVi 32.30 11.02
35 0.00 AVl 38.19 11.65
36 0.00 AVI 38.52 11.31
37 0.00 AVI 38.10 10.78
38 0.00 AVl 35.03 10.73
39 0.00 AVI 37.61 10.41
40 0.00 AVI 31.19 11.48

--4-1-0-0 0-AV1--36T03--IT2-T5ý
42 0.00 AVI 37.68 11.07
43 0.00 AVI 40.24 11.34
44 0.00 AVl 39.30 11.10
45 0.00 AVI 39.15 10.97
46 0.00 AVI 36.29 11.06
47 0.00 AVI 38.37 10.99
48 0.00 AVI 39.21 11.14
49 0.00 AVl 38.72 11.26

50 0.00 AVI 38.92 11.10
51 0.00 AVI 37.15 11.21
52 0.00 AVl 37.75 11.10
53 0.00 AVI 37.34 11.35
54 0.00 AVI 36.89 11.95
55 0.00 AVI 37.73 11.14
56 0.00 AVI 30.89 11.08
57 0.00 AVI 33.82 10.45
58 0.00 AVI 34.49 12.59
59 0.00 AVI 33.97 12.34
60 0.00 AVl 35.13 12.68
61 0.00 AVI 34.02 12.38

Page 1 of 2
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

N3
Test date: 28-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

EFV

0.268
0.281
0.278
0.276
0.277
0.270
0.281
0.281
0.280
0.281
0.279
0.286
0.278
0.284
0.279
0.282
0.281
0.283
0.277
0.279
0.284
0.275
0.291
0.291
0.295
0.290
0.290
0.287
0.291
0.289
0.269
0.270
0.271
0.285
0.294
0.279
0.273
0.274
0.276
0,280

--0-.28T-
0.280
0.280
0.284
0,280
0.281
0.278
0.279
0.277
0.277
0.275
0.284
0.290
0.292
0.285
0.275
0.269
0.291
0.292
0.301
0.291

ETR
(%)

76.5
80.3
79.5
78.9
79.1
77.2
80.2
80.3
79.9
80.4
79.8
81.8
79.5
81.1
79.7
80.7
80.3
80.7
79.3
79.7
81.1
78.4
83.0
83.1
84 .2
82.9
83.0
82.0
83.1
82.5
76.9
77.0
77 .4
81.4
83.9
79.8
78.1
78.3
79.0
79.9

-81P--r,
80.0
80.0
81.2
80.1
80.2
79.6
79.9
79.3
79.0
78.7
81.2
82.8
83.3
81.5
78.4
76.8
83.3
83.5
85.9
83.1

BPM

41.8
42.1
41.8
41.6
41.8
42.0
42.3
42.0
42.3
42.2
42.2
42.1
42.3
42.1
42.0
42.0
42.5
42.0
42.3
42.1
42.1
41.9
42.4
42.6
42.3
42.3
42.4
42.1
42.0
42.4
42.3
42.4
42.3
42.3
42.2
42.3
42.2
42.4
42.5

-4 2'--
42.5
42.2
42.3
42.4
42.6
42.4
42.3
42.4
42.1
42.7
42.3
42.5
42.5
42.3
42.5
42.0
42.6
42.8
42.1
42.8

EMX
k-ft

0.268
0.281
0.278
0.276
0.277
0.270
0.281
0.281
0.280
0.281
0.279
0.286
0.278
0.284
0.279
0.282
0.281
0.283
0.277
0.279
0.284
0.275
0.291
0.291
0.295
0.290
0.290
0.287
0.291
0.289
0.269
0.270
0.271
0.285
0.294
0.279
0.273
0.274
0.276
0.280

-07.28•-4
0,280
0.280
0.284
0.280
0.281
0.278
0.2.79
0.277
0.277
0.275
0.284
0.290
0.292
0.285
0.275
0.269
0.291
0.292
0.301
0.291

EF2
k-ft

0.249
0.252
0.251
0.240
0.254
0.253
0.258
0.262
0.255
0.258
0.257
0.262
0.254
0.259
0.254
0.258
0.244
0.243
0.257
0.257
0.256
0.248
0.269
0.254
0.258
0.267
0.262
0.265
0.258
0.264
0.241
0.244
0.244
0.242
0.258
0.257
0.252
0.242
0.252
0.232

--0q'25-T-
0.252
0.257
0.258
0.254
0.243
0.251
0.253
0.251
0.249
0.238
0.253
0.247
0.249
0.250
0.223
0.232
0.234
0.233
0.241
0.236

DFN
in

0.53
0.54
0.52
0.54
0.57
0.57
0 .65
0.58
0.41
0.65
0.41
0. 68
0.65
0.64
0.64
0.60
0.58
0.64
0.58
0.49
0.55
0.59
0.45
0.56
0.58
0.46
0.56
0.57
0.48
0.40
0.42
0.37
0.52
0.53
0,45
0.48
0.38
0.44
0.54
0.50

--0 .-33-
0.43
0.45
0.42
0.51
0.45
0.55
0.32
0.36
0.47
0.41
0.35
0.58
0.50
0.22
0.37
0.30
0.25
0.33
0.38
0.35

FVP
[I

0.93
0.85
0.83
0.80
0.81
0.86
0.88
0.88
0.83
0.86
0.88
0.89
0. 88
0.85
0.86
0.86
0.78
0.75
0.87
0.89
0.86
0.88
0.86
0.73
0.77
0.86
0.85
0.87
0.80
0.84
0.84
0.84
0.82
0.70
0.80
0.84
0.84
0.81
0.89
0.67

--0-7-6-
0.82
0.88
0.86
0.89
0.81
0.85
0.86
0.85
0.87
0.82
0.85
0.82
0.77
0.81
0. 69
0.80
0.63
0.62
0.62
0.63



GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B401-380

Page 2 of 2
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

N3
OP: KB

BL# depth TYPE FMX
end ft kips

62 0.00 AVI 36.86
63 0.00 AVI 39.81
64 0.00 AVI 32.50
65 0.00 AVI 33.88
66 0.00 AVI 39.50
67 0.00 AVi 37.46
68 0.00 AVI 37.35
69 0.00 AVI 37.22
70 0.00 AVI 35.43
71 0.00 AVI 36.81

Average 37.35

Time Summary

Drive 1 minute 42 seconds

VMX EFV ETR
f/s ** (M)

10.56 0.275 78.5
11.14 0.281 80.3
10.45 0.248 71.0
10.54 0.264 75.6
11.24 0.-278 7.9.3
11.44 0.283 80.8
10.68 0.272 77.7
10.81 0.273 77.9
10.25 0.263 75.0
11.52 0.284 81.2
11.15 0.280 80.1

BPM

42.5
42.7
42.3
42.3
42. 6
42.4
42.4
42. 9
42. 1
42. 6
42.3

EMX
k-ft

0.275
0.281
0.248
0.264
0.278
0.283
0.272
0.273
0.263
0.284
0.280

Test date: 28-Jun-2006
EF2 DFN FVP

k-ft in []
0.246 0.38 0.87
0.255 0.25 0.88
0.203 0.29 0.77
0.224 0.23 0.78
0.251 0.21 0.87
0.245 0.23 0.81
0.243 0.18 0.87
0.243 0.28 0.86
0.232 0.26 0.86
0.242 0.35 0.79
0.249 0.45 0.82

Total number of blows analyzed: 71

8:32:41 AM - 8:34:23 AM (6/28/2006) BN 1 - 71



GRL Engineers, Inc. - Case Method Results
Test date: 28-Jun-2006
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B401-
OP: KB
AR: 2.30 in^2
LE: 405.5 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

BL# depth TYPE FMX
end ft kips

1 0.00 AVl 38.11
2 0.00 AVI 38.52
3 0.00 AVI 40.55
4 0.00 AVI 40.20
5 0.00 AVl 39.55
6 0.00 AVI 38.58
7 0.00 AVI 39.54
8 0.00 AVI 39.11
9 0.00 AVI 40.12

10 0.00 AVI 40.00
11 0.00 AVI 39.58
12 0.00 AVl 39.20
13 0.00 AVI 38.57
14 0.00 AVI 41.15
15 0.00 AVI 40.79
16 0.00 AVI 39.03
17 0.00 AVl 39.87
18 0.00 AV1 39.86
19 0.00 AVI 40.45
20 0.00 AVI 35.52
21 0.00 AVI 37.42
22 0.00 AVI 36.39
23 0.00 AVi 37.99
24 0.00 AVI 36.39
25 0.00 AVI 37.80
26 0.00 AVl 37.96
27 0.00 AVI 36.61
28 0-*00o AVI 38;03
29 0.00 AVl 37.91
30 0.00 AVl 41.04
31 0.00 AVi 39.90
32 0.00 AVl 38.90
33 0.00 AVl 38.21
34 0.00 AVi 39.63
35 0.00 AVI 38.74
36 0.00 AVI 39,20
37 0.00 AVI 37.52
38 0.00 AVI 37.00
39 0.00 AVI 39.07
40 0.00 AVI 40.59
41 0.00 AVl 40.11
42 0.00 AVI 38.37
43 0.00 AVI 38.38
44 0.00 AVI 38.74
45 0.00 AVI 40.19
46 0.00 AVI 40.40
47 0.00 AVl 37.77
48 0.00 AVI 39.07
49 0.00 AVI 39.01
50 0.00 AVl 39.64
51 0.00 AVI 38.78
52 0.00 AVI 40.64
53 0.00 AVI 40.34
54 0.00 AVI 40.06
55 0.00 AVi 40.39
56 0.00 AVi 40.03
57 0.00 AVl 38.83

Average 39.04

Page 1 of 2
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

-400 N3
Test date: 28-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

VMX
f/s

11.28
11.74
10.95
11.02
11.29
11.38
11.05
11.38
10.93
11.15
11. 18
11.23
10.77
10.97
10.91
10.86
10.88
10.81
10.84
10.61
10.67
10.07
10.37
10.42
10.43
10.38
10.28
11.01
11.08
11.28
11.47
11.37
11.56
11.52
11.16
11.47
10.81
10.99
11.51
11.52
11.40
11.31
11.28
11.34
11.41
11.64
11.69
11.85
11.36
11.26
11.30
11.38
11.44
11.54
11.47
11.32
11. 63

EFV

0.273
0.287
0.279
0.278
0.285
0.290
0.283
0.285
0.280
0.283
0.286
0.283
0.277
0.281
0.280
0.279
0.281
0.280
0.284
0.273
0.278
0.266
0.278
0.273
0.277
0.275
0.273
0.283
0.280
0.289
0.289
0.281
0.279
0.281
0.276
0.283
0.279
0.283
0.288
0.288
0.286
0.276
0.279
0.285
0.290
0.300
0.294
0.290
0.283
0.279
0.288
0.282
0.285
0.296
0.295
0.292
0.297

ETR

78.0
82.1
79.6
79.4
81.3
82.8
81.0
81.3
80.0
80.8
81.7
80.9
79.2
80.2
79.9
79.7
80.2
80.0
81.1
77.9
79.5
75.9
79.3
77.9
79.2
78.6
78.1
80.9
80.1
82.5
82.5
80.3
79.6
80.4
78.9
81.0
79.7
81.0
82.3
82.3
81.6
79.0
79.8
81.5
82.9
85.8
84.0
83.0
81.0
79.7
82.3
80.7
81.4
84.5
84.3
83.5
84.8
80.8

EMX:
EF2:
DFN:
FVP:

BPM

42.2
41.9
42.6
42.5
42.5
42.6
42.8
42.7
42.7
42.6
42.7
42.8
42.5
42.8
42.5
42.7
42.8
42.8
42.7
42.8
42.8
42.7
42.8
42.9
42.9
42.8
42.8
42.6
42.6
42.9
42.7
42.6
42.6
42.8
42.4
42.8
42.6
42.9
42.6
42.7
42.7
42.6
43.0
42.9
42.8
42.8
42.7
42.8
42.8
42.8
42.9
42.8
42.7
42.8
42.7
42.9
42.7

Max Transferred Energy
Energy of F^2
Final Displacement
Force/Velocity proportionality

EMX
k-ft

0.273
0.287
0.279
0.278
0.285
0.290
0.283
0.285
0.280
0.283
0.286
0.283
0.277
0.281
0.280
0.279
0.281
0.280
0.284
0.273
0.278
0.266
0.278
0.273
0.277
0.275
0.273
0.283
0.280
0.289
0.289
0.281
0.279
0.281
0.276
0.283
0.279
0.283
0.288
0.288
0.286
0.276
0.279
0.285
0.290
0.300
0.294
0.290
0.283
0.279
0.288
0.282
0.285
0.296
0.295
0.292
0.297
0.283

EF2
k-ft

0.240
0.243
0.246
0.248
0.257
0.249
0.249
0.253
0.257
0.258
0.258
0.256
0.250
0.261
0.259
0.254
0.258
0.259
0.253
0.235
0.243
0.232
0.250
0.236
0.248
0.247
0.235
0.242
0.231
0.256
0.234
0.230
0.223
0.228
0.223
0.227
0.227
0.226
0.229
0.233
0.239
0.225
0.221
0.227
0.231
0.235
0.225
0.226
0.235
0.239
0.248
0.248
0.233
0.229
0.233
0.251
0.238
0.241

DFN
in

0.50
0.61
0.57
0.55
0.54
0.52
0.57
0.43
0.48
0.50
0.53
0.60
0.53
0.53
0.53
0.51
0.47
0.54
0.45
0.48
0.43
0.41
0.49
0.45
0.58
0.43
0.51
0.42
0.42
0.41
0.40
0.56
0.37
0.28
0.47
0.46
0.40
0.47
0.41
0.41
0.44
0.38
0.52
0.51
0.45
0.43
0.46
0.45
0. 60
0.38
0.45
0.40
0.43
0.57
0.52
0.36
0.44
0.47

FVP
[1

0.81
0.81
0.87
0.87
0.87
0.83
0.89
0.85
0.85
0.87
0.88
0.87
0.85
0.93
0.93
0.86
0.91
0.86
0.86
0.83
0.87
0.86
0.85
0.87
0.86
0.86
0.88
0.86
0.85
0.90
0.76
0.78
0.78
0.85
0.74
0.85
0.86
0.80
0.77
0.77
0. 87
0. 84
0.84
0.79
0.87
0.73
0.74
0.76
0.82
0.88
0.85
0.88
0.87
0.74
0.87
0.81
0.80
0.8411.14 0.283

Total number of blows analyzed: 57



GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B401-400
OP: KB

Time Summary

Drive 1 minute 19 seconds

Page 2 of 2
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

N3
Test date: 28-Jun-2006

11:12:01 AM - 11:13:20 AM (6/28/2006) BN 1 - 57



GRL Engineers, Inc. - Case Method Results
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006 Test date: 20-Jun-2006
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GRL Engineers, Inc. Page 1 of 1
Case Method Results PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

SPT, Calvert Cliffs - B403-15 AW Rod
OP: KB Test date: 20-Jun-2006

AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 19.0 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.00
FMX: Maximum Force EMX: Max Transferred Energy
VMX: Maximum Velocity EF2: Energy of F^2
EFV: Energy of FV DFN: Final Displacement
ETR: Energy Transfer Ratio FVP: Force/Velocity proportionality
BPM: Blows per Minute

BL# depth TYPE FMX VMX EFV ETR BPM EMX EF2 DFN FVP
end ft kips f/s ** ** k-ft k-ft in []

1 0.00 AVI 24.56 16.68 0.283 80.8 ** 0.283 0.223 2.20 0.65
2 0.00 AVI 24.55 16.26 0.275 78.6 55.9 0.275 0.224 1.23 0.59
3 0.00 AVI 24.42 16.28 0.274 78.3 55.4 0.274 0.225 1.11 0.58
4 0.00 AVI 24 .99 16.47 0.294 83.9 54.6 0.294 0.228 1.31 0.60
5 0.00 AVl 24.50 16.74 0.260 74.3 54.4 0.260 0.227 -0.70 0.60
6 0.00 AVI 25.04 16.79 0.275 78.5 54.8 0.275 0.228 0.79 0.61
7 0.00 AVI 25.19 16.57 0.286 81.7 54.6 0.286 0.231 0.98 0.60
8 0.00 AVI 25.83 17.05 0.267 76.3 54.4 0.267 0.234 0.08 0.62
9 0.00 AVl 25.14 16.77 0.267 76.4 54.8 0.267 0.232 0.00 0.59

10 0.00 AVl 25.63 17.01 0.279 79.6 54.6 0.279 0.233 0.39 0.63
11 0.00 AVI 25.50 17.18 0.277 79.3 54.5 0.277 0.235 0.34 0.63
12 0.00 AVl 24.54 16.95 0.262 74.9 54.4 0.262 0.227 -1.47 0.58
13 0.00 AVI 24.88 16.56 0.306 87.4 54.8 0.306 0.231 1.02 0.58
14 0.00 AVI 25.69 16.78 0.276 78.9 54.6 0.276 0.238 0.45 0.62

Average 25.03 16.72 0.277 79.2 54.8 0.277 0.230 0.55 0.60
Total number of blows analyzed: 14

Time Summary
Drive 14 seconds 4:41:50 PM - 4:42:04 PM (6/20/2006) BN 1 - 14
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B403-30
OP: KB
AR: 1.19 in^2
LE: 34.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

Page 1 of 2
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

AW Rod
Test date: 20-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

m

BL#
end

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

---- 4-1--

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

depth
ft

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

-0:00-
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TYPE

AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AV1
AVi
AVI
AVl
AVI
AVI
AVI
AVI
AVl
AVl
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI

--AV-1-
AVI
AVl
AVI
AVl
AVl
AVI
AVI
AVI
AVI
AVI
AVI
AVi
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVl

FMX
kips

25.56
27.44
26.52
25.81
25.01
25.59
25.47
25.04
25.12
26.78
25.61
25.42
25.09
25.09
25.04
25.55
25.82
25.70
26.97
25.27
26.58
26.00
25.35
26.11
26.17
26.02
26.86
24.70
26.55
24.70
27.54
27.48
26.35
25.69
27.88
25.85
25.61
25.79
26.27
25.85

--24--89-
26.35
25.27
24.89
26.00
25.40
25.80
26.08
25.72
25.64
25.95
25.16
26.57
25.74
26.09
26.43
25.66
25.51
25.74
26.53
25.00

VMX EFV
f/s **

15.25 0.288
14.31 0.299
15.02 0.280
15.02 0.307
15.27 0.291
14.81 0.287
15.35 0.295
15.88 0.302
15.59 0.295
15.44 0.311
15.13 0.300
15.51 0.306
15.82 0.307
15.74 0.303
15.76 0.305
15.23 0.296
15.40 0.302
15.55 0.294
15.50 0.316
15.12 0.298
15.65 0.315
15.90 0.311
16.43 0.306
15.81 0.307
15.62 0.308
15.80 0.303
16.02 0.315
16.40 0.312
15.73 0.303
16.81 0.305
15.59 0.315
15.61 0.314
16.47 0.295
16.57 0.308
16.05 0.322
15.85 0.309
16.47 0.300
16.60 0.318
16.34 0.308
16.64 0.313

-1-6-.7-8--0-3-1-2-
16.31 0.315
17.10 0.312
16.49 0.306
16.69 0.313
16.89 0.307
16.79 0.320
16.53 0.320
16.51 0.312
16.60 0.305
16.91 0.313
16.90 0.313
16.43 0.308
16.94 0.312
16.67 0.313
16.66 0.311
17.03 0.312
16.79 0.309
16.85 0.306
16.95 0.318
16.87 0.310

ETR
(%)

82.3
85.5
80.0
87.7
83.0
82.0
84.4
86.3
84.4
88.8
85.6
87.5
87.7
86.4
87.1
84.5
86.2
84.1
90.1
85.0
90.1
89.0
87.4
87.6
87.9
86.7
90.1
89.0
86.6
87.3
89.9
89.7
84.2
88.0
92.0
88.2
85.7
91.0
88.0
89.5

--89<-I-

90.0
89.2
87.5
89.5
87.6
91.4
91.4
89.0
87.0
89.4
89.5
87.9
89.2
89.5
88. 9
89.2
88.2
87.4
91.0
88.5

BPM

54.0
54.3
54.5
54.1
54.7
54 .1
54.2
54 .3
54.3
54.5
53.8
54 .4
54.2
54 .4
53.9
54.3
54.3
54.0.
54.4.
54.1
54.4
54.2
54.3
54.2
54.3-
54.2
54. 2::
53.9
54.3
54.2
54.1
54.3
54.4
53.8
54.2
54.0
54.4
54.0
54.2

- 5-4--.2--
54 .0
54.4
53. 9
54.2
54.0
54.4
53.7
54.5
53.9
54.0
54.3
53.8
54.2
54.0
54.0
54.3
54.1
54.2
54.0
54.3

EMX
k-ft

0.288
0.299
0.280
0.307
0.291
0.287
0.295
0.302
0.295
0.311
0.300
0.306
0.307
0.303
0.305
0.296
0.302
0.294
0.316
0.298
0.315
0.311
0.306
0.307
0.308
0.303
0.315
0.312
0.303
0.305
0.315
0.314
0.295
0.308
0.322
0.309
0.300
0.318
0.308
0.313

0.315
0.312
0.306
0.313
0.307
0.320
0.320
0.312
0.305
0.313
0.313
0.308
0.312
0.313
0.311
0.312
0.309
0.306
0.318
0.310

EF2
k-ft

0.282
0.290
0.286
0.282
0,280
0.275
0.275
0.278
0.279
0.284
0.274
0.278
0.275
0.280
0.277
0.281
0.282
0.280
0.286
0.280
0.282
0.278
0.280
0.278
0.280
0.285
0.283
0.275
0.285
0.281
0.289
0.287
0.282
0.275
0.290
0.279
0.281
0.283
0.286
0.282

-0.280--
0.285
0.279
0.276
0.280
0.277
0.278
0.281
0.279
0.276
0.278
0.277
0.283
0.279
0.281
0.281
0.280
0.277
0.276
0.279
0.276

DFN
in

0.11
-0.51
-1.77
-0.59
-2.22
-2.88
-0.97
-1.08
-1.01
-0.29
-0.08
-0.58
-0.29
-0.40
-0.37
-1.13
-0.77
-0.85
-0.62
-0.55
-0.37
-0.46
-0.55
-0.78
-0.55
-0.67
-0.34
-0.02
-0.50
-0.58
0.01
0.12
2.42

-0.26
0.07
0.22
0.10

-0.86
-0.20
-0.03

--- 0-1-3--

0.11
-0.08
-0.07
-0.01
0.05
0.36
0.00
0.24
0.01

-0.04
0.13

-0.21
-0.18
0.13

-0.14
-0. 18
-0.13
-0.14
-0.16
-0.06

FVP
[1

0.80
0.80
0.80
0.75
0.74
0.82
0.79
0.74
0.76
0.80
0.81
0.72
0.70
0.76
0.73
0.74
0.79
0.72
0.83
0.70
0.81
0.73
0.70
0.68
0.73
0.75
0.74
0.67
0.74
0.67
0.73
0.72
0.74
0.68
0.77
0.65
0.65
0.70
0.68
0.68

-0•-65--
0.67
0.65
0.61
0.66
0.62
0.67
0.65
0.70
0.66
0.65
0.64
0.69
0.64
0.66
0.67
0.68
0.67
0.66
0.68
0.68



GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs -

Page 2 of 2
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

B403-30
OP: KB

BL#
end

62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
ill
112
113
114
115
116
117
118
119

AW Rod
Test date: 20-Jun-2006

BPM EMX EF2 DFN FVPdepth
ft

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00*

TYPE FMX

AVI
AVI
AVI
AVI
AVI
AVI
AVI
AV1
AVI
AVI
AVI
AVI
AVI
AVI
AVl
AVI
AVI
AVI
AVI
AVI
AVI
AVl
AVl
AVI
AVi
AVI
AVl
AVl
AVl
AVl
AVI
AVi
AVI
AVI
AVI
AVi
AVI
AVI
AVI
AVl
AVI
AVI
AVI
AVI
AVl
AVI
AVI
AVl
AVI
AVI
AVI
AV1

AVi
AVI

AV1
AVl

kips
27 .33
27.75
27 .84
27 88
27. 64
27.35
27.03
27.11
25.65
25.40
26.10
27 .65
26.33
25.31
26.69
27.37
26.99
26.74
24.79
25.14
27.36
26.88
25.69
25.68
27.11
27 .07
26.70
26.72
26.91
27.18
25.72
27.15
26.80
26.82
24.97
27.44
27.31
26.62
25.55
27.25
26.66
26.65
26.36
27.34
25.87
25.61
27.53
27.14
26.46
26. 95
25.36
27.01
25.96
25.68
27.52
27.35
27.18

VMX EFV
f/s **

15.94 0.313
16.50 0.307
16.49 0.316
16.53 0.320
16.49 0.309
16.14 0.306
16.16 0.312
16.24 0.311
16.92 0.308
16.75 0.304
16.51 0.310
16.21 0.307
16.88 0.307
16.72 0.306
16.26 0.304
15.65 0.302
16.38 0.314
16.24 0.310
17.02 0.300
16.77 0.312
16.04 0.307
16.31 0.309
16.61 0.298
16.50 0.300
16.03 0.307
16.03 0.302
16.31 0.299
16.32 0.312
16.29 0.306
16.36 0.298
16.43 0.299
16.02 0.302
16.22 0.304
16.51 0.311
16.45 0.297
16.01 0.308
16.35 0.299
16.37 0.306
16.57 0.305
16.09 0.303
16.07 0.306
16.04 0.303
16.54 0.316
16.00 0.301
16.26 0.301
16.78 0.310
16.04 0.302
16.23 0.303
16.39 0.300
16.11 0.300
16.56 0.300
16.02 0.302
16.37 0.308
16.03 0.295
16.04 0.304
16.30 0.304
16.15 0.300

ETR
(%)

89.4
87.8
90.4
91.5
88.3
87.3
89.0
88.9
87.9
87.0
88.5
87.7
87.8
87.3
86.8
86.4
89.7
88.7
85.6
89.1
87.8
88.2
85.1
85.8
87.7
86.2
85.4
89.3
87.3
85.0
85.5
86.3
86.8
88.9
84.9
87.9
85.5
87.3
87.3
86.7
87.5
86.5
90.4
86.0
85.9
88.7
86.4
86.5
85.8
85.8
85.7
86.3
88.0
84.3
87.0
86.8
85.8
88.9
87.5

54.2
54.3
54.1
54 .1
54 .0
54 .4
54 .1
54.0
54 .6
53.7
54.3
54.0
54.2
54 .0
54.2
54.1
54.0
54.2
53.9
54.3
54.2
54.3
54.1
54.3
54.2
53.9
54.5
53.9
54.3
54.0
54.2
54.3
54.0
54.0
54.3
54.0
54.2
53.9
54.1
54.0
54.0
54.1
54.0
54.1
54.3
53.6
54.1
54.2
54.1
54.0
54.3
54.2
53.9
54.3
54.2
54.1
54.1
53.9
54 .1

k-ft
0.313
0.307
0.316
0.320
0.309
0.306
0.312
0.311
0.308
0.304
0.310
0.307
0.307
0.306
0.304
0.302
0.314
0.310
0.30Q
0.312
0.307
0.309
0.298
0.300
0.307
0.302
0.299
0.312
0.306
0.298
0.299
0.302
0.304
0.311
0.297
0.308
0.299
0.306
0.305
0.303
0.306
0.303
0.316
0.301
0.301
0.310
0.302
0.303
0.300
0.300
0.300
0.302
0.308
0.295
0.304
0.304
0.300
0.311
0.306

k-ft
0.284
0.286
0.285
0.287
0.284
0.282
0.280
0.281
0.274
0.278
0.281
0.284
0.281
0.275
0.280
0.281
0.283
0.281
0.272
0.276
0.283
0.280
0.276
0.272
0.279
0.278
0.278
0.281
0.450
0.278
0.275
0.274
0.280
0.283
0.273
0.280
0.281
0.278
0.271
0.281
0.279
0.277
0.277
0.281
0.271
0.278
0.281
0.279
0.277
0.277
0.274
0.278
0.274
0.273
0.283
0.279
0.281
0.281
0.281

in
-0.23
-0.10
-0.10
-0.05
-0.38
-0.07
0.29
0.03

-0.03
-0.08
-0.11
0.09

-0.07
-0.13
-0.17
-0.37
0.09
0.00

-0.39
-0.08
-0.22
-0.20
-0.14
-0.25
0.00

-0.35
-0.71
-0.30
-0.29
-0.56
-0.34
-0.22
-0.18
-0.28
-0.69
-0.06
-0.46
-0.49
-0.17
-0.09
-0.15
-0.35
-0.20
-0.30
-0.04
-0.16
0.19

-0.32
-0.31
-0.18
-0.64
-0.16
0.03

-0.53
-0.16
-0.18
-0.33
0.49

-0.26

[I
0.69
0.72
0.72
0.73
0.72
0.70
0.76
0.68
0. 67
0.70
0.71
0.70
0.67
0.64
0.76
0.71
0.71
0.75
0.68
0.63
0.73
0.71
0.68
0.66
0.76
0.70
0.71
0.73
0.76
0.73
0.68
0.71
0.74
0.73
0.72
0.72
0.73
0.73
0.66
0.74
0.67
0.74
0.68
0.72
0.66
0.69
0.74
0.72
0.67
0.70
0.67
0.73
0.65
0.65
0.75
0.72
0.77
0.75
0.71Average

27.35 16.15 0.311
26.26 16.20 0.306

Total number of blows analyzed: 119

Time Summary

Drive 2 minutes 11 seconds 5:05:58 PM - 5:08:09 PM (6/20/2006) BN 1 - 119



GRL Engineers, Inc. - Case Method Results

SPT, Calvert Cliffs - B403-45
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B403-45
OP: KB

AR: 1.19 in^2
LE: 49.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

AW Rod
Test date: 21-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

BL#
end

1

2
3
4
5
6
7
8
9

10

12
13
14
15

depth
ft

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Ave

TYPE FMX
kips

AVl 23.36
AVI 25.29
AVl 24 .72
AVl 25.32
AVl 24.62
AVl 24 .42
AVl 24.10
AVl 24.25
AVI 24.35
AVI 24.44
AVI 24.46
AVI 24.51
AVl 23.89
AVI 23.85
AVI 23.23

rage 24.32

VMX
f/s

17.07
17.73
17.51
16.82
17.21
16.76
17.12
17.37
17.05
17.15
17.33
17 .47
17.34
16.96
17.56
17.23

EFV

0.318
0.322
0.323
0.312
0.330
0.309
0.318
0.320
0.340
0.323
0.317
0.313
0.325
0.315
0.308
0.320

ETR
(%)

90.8
91.9
92.2
89.0
94.4
88.4
90.8
91.3
97.3
92.3
90.5
89.3
92.8
90.1
88.1
91.3

BPM

56.3
54.6
54.7
54.8
55.5
54.5
54.9
54.8
54. 9
54 .5
54.7
54.6
55.1
54.8
54.9

EMX
k-ft

0.318
0.322
0.323
0.312
0.330
0.309
0.318
0.320
0.340
0.323
0.317
0.313
0.325
0.315
0.308
0.320

EF2
k-ft

0.263
0.275
0.272
0.273
0.271
0.265
0.261
0.267
0.267
0.267
0.272
0.269
0.266
0.263
0.257
0.267

DFN FVP
in []

1.78 0.53
1.55 0.60
0.52 0.54
1.50 0.62
1.41 0.56
0.31 0.63
0.76 0.58
1.36 0.57
0.62 0.60
1.30 0.61
0.10 0.54

-0.46 0.56
0.00 0.53
0.77 0.60
0.23 0.52
0.78 0.57

Aw Total number of blows analyzed: 15

Time Summary

Drive 15 seconds 7:39:53 AM - 7:40:08 AM (6/21/2006) BN 1 - 15



GRL Engineers, Inc. - Case Method Results
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006 Test date: 21-Jun-2006

FMX (kips)
Maximum Force
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs
OP: KB

B403-60

AR: 1.19 in^2
LE: 64.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute
BL4 depth TYPE FMX
end ft kips

1 0.00 AVI 27.75
2 0.00 AVI 27.54
3 0.00 AVI 27.32
4 0.00 AVI 27.39
5 0.00 AVl 27.18
6 0.00 AVI 26.73
7 0.00 AVI 27.24
8 0.00 AVI 26.40
9 0.00 AVI 26.33

Average 27.10

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

AW Rod
Test date: 21-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

VMX
f/s

16.79
16.29
16.12
16.34
16.23
16.38
16.36
16.29
16.48
16.36

EFV

0.319
0.326
0.320
0.324
0.322
0.318
0.317
0. 322
0.321
0.321

ETR
(%M

91.1
93.0
91.3
92.6
91.9
90.9
90.4
92.0
91.6
91.7

BPM

55.1
53.8
54.5
54.1
54.2
54.2
54.4
54.2
54.3

EMX
k-ft

0.319
0.326
0.320
0.324
0.322
0.318
0.317
0.322
0.321
0.321

EF2
k-ft

0.308
0.301
0.299
0.303
0.304
0.303
0.301
0.300
0.297
0.302

DFN FVP
in []

1.70 0.73
1.66 0.73
0.97 0.73
1.12 0.76
1.27 0.75
1.02 0.77
0.22 0.73
0.83 0.76
0.55 0.70

1.04 0.74

Total number of blows analyzed: 9

Time Summary
Drive 9 seconds 8:33:13 AM - 8:33:22 AM (6/21/2006) BN 1 - 9



GRL Engineers, Inc. - Case Method Results
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006 Test date: 21-Jun-2006

SPT, Calvert Cliffs - B403-75
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B403-75
OP: KB

AR: 1.19 in^2
LE: 79.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: *Energy Transfer Ratio
BPM: Blows per Minute

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

AW rod
Test date: 21-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

BL# depth
end ft

1 0.00
2 0.00
3 0.00
4 0.00
5 0.00
6 0.00
7 0.00
8 0.00
9 0.00

10 0.00
11 0.00
12 0.00
13 0.00
14 0.00
15 0.00
16 0.00
17 0.00
18 0.00
19 0.00
20 0.00
21 0.00
22 0.00
23 0.00
24 0.00
25 0.00

Ave

TYPE FMX
kips

AVI 24.33
AVI 22.86
AVI 23.18
AVI 23.06
AVI 23.87
AVI 23.03
AVI 22.76
AVI 23.02
AVI 22.79
AVI 22.79
AVI 22.49
AVI 23.02
AVI 23.37
AVI 22.83
AVI 23.47
AVI 22.48
AVI 23.72
AV1 23.19
AVI 23.67
AVl 23.36
AVI 23.58
AVl 23.36
AVI 24.23
AVI 24.42
AVl 24.20

rage 23.32

VMX
f/s

17.84
17.71
17.61
17.49
17. 67
17.50
17.70
18.20
18.11
18.23
18.00
17.56
17.53
17.92
17.87
18.32
18.02
18.01
18.02
18.13
18.21
17.66
18.09
18.03
17.98
17.90

EFV

0.310
0.333
0.314
0.319
0.314
0.299
0.301
0.301
0.303
0.305
0.327
0.311
0.286
0.319
0.292
0.305
0.304
0.297
0.296
0.282
0.293
0.285
0.294
0.294
0.292
0.303

ETR BPM EMX
(%) ** k-ft

88.6 - 0.310
95.2 54.5 0.333
89.6 54.6 0.314
91.1 54.5 0.319
89.7 54.7 0.314
85.4 54.8 0.299
86.0 54.6 0.301
86.1 54.4 0.301
86.4 54.4 0.303
87.0 54.3 0.305
93.5 54.8 0.327
88.7 54.1 0.311
81.7 54.3 0.286
91.1 54.6 0.319
83.4 54.3 0.292
87.1 54.3 0.305
86.9 54.2 0.304
84.8 54.3 0.297
84.4 54.3 0.296
80.6 54.3 0.282
83.6 54.4 0.293
81.5 54.3 0.285
84.0 54.3 0.294
83.9 54.5 0.294
83.4 54.2 0.292
86.5 54.4 0.303
of blows analyzed: 25

EF2
k-ft

0.271
0.271
0.271
0.271
0.269
0.272
0.270
0.273
0.277
0.273
0.275
0.271
0.274
0.272
0.274
0.277
0.277
0.272
0.273
0.272
0.276
0.274
0.273
0.274
0.273
0.273

DFN
in

-0.19
1.57

-0.32
-0.72
0.16

-0.52
-0.10
-0.79
-0.19
-0.25
1.94
0.32

-1.09
1.43

-0.76
-0.17
-0.14
-0.47
-0.42
-1.19
-0.90
-1.18
-0.40
-0.62
-0.28
-0.21

FVP
[]

0.56
0.50
0.47
0.47
0.54
0.51
0.50
0.51
0.50
0.49
0.47
0.50
0.51
0.48
0.52
0.48
0.52
0.48
0.48
0.52
0.49
0.50
0.54
0.55
0.52
0.51

Ave Total number

Time Summary
Drive 26 seconds 9:35:54 AM - 9:36:20 AM (6/21/2006) BN 1 - 25
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GRL Engineers, Inc. - Case Method Results
PDIPLOT Ver. 2005.2 - Prir Test date: 21-Jun-2006
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B403-90
OP: KB
AR: 1.19 in^2
LE: 94.0 ft
ws: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

BL# depth TYPE FMX
end ft kips

1 0.00 AVI 26.78
2 0.00 AVl 26.50
3 0.00 AVI 27.16
4 0.00 AVl 26.76
5 0.00 AVI 26.57
6 0.00 AVl 26.59
7 0.00 AVI 25.95
8 0.00 AVI 26.59
9 0.00 AVI 26.73

10 0.00 AVI 26.88
11 0.00 AVl 26.84
12 0.00 AVl 26.76
13 0.00 AVI 26.52
14 0.00 AVI 27.05
15 0.00 AVI 26.52
16 0.00 AVI 27.09
17 0.00 AVI 26.94

Average 26.72

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

AW rod
Test date: 21-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

VMX
f/s

16.62
17.10
17.41
17.28
17.43
16.73
16.88
17.03
17.11
17.03
16.79
16.90
16.69
17.25
16.73
17.23
16.72
17.00

EFV

0.284
0.278
0.292
0.293
0.284
0.293
0.299
0.303
0.302
0.284
0.294
0.298
0.287
0.300
0.279
0.300
0.270
0.291

ETR
(%)

81.1
79.5
83.5
83.9
81.3
83.8
85.5
86.7
86.2
81.0
84 .0
85.0
82.1
85.7
79.8
85.6
77.1
83.0

BPM

54.4
54.3

54.5
54.2
54.4
54.4
54.2
54.3
54.3
54.4
54.1
54.3
54.2
54.4
54.3

EMX
k-ft

0.284
0.278
0.292
0.293
0.284
0.293
0.299
0.303
0.302
0.284
0.294
0.298
0.287
0.300
0.279
0.300
0.270
0.291

EF2
k-ft

0.303
0.300
0.304
0.306
0.303
0.302
0.304
0.307
0.306
0.303
0.309
0.306
0.302
0.300
0.308
0.304
0.300
0.304

DFN
in

-0.35
-0.77
-0.49
-0.31
-0.28
-0.10
0.56
0.71
0.81

-0.01
0.37
0.73

-0.06
-0.19
-0.25
-0.18
-0.59
-0.02

FVP
[1

0.77
0.74
0.74
0.74
0.73
0.72
0.70
0.74
0.74
0.75
0.76
0.72
0.76
0.75
0.70
0.75
0.77
0.74

Total number of blows analyzed: 17

Time Summary

Drive 22 seconds 10:23:59 AM - 10:24:21 AM (6/21/2006) BN 1 - 17



GRL Engineers, Inc. - Case Method Results
Test date: 21-Jun-2006

SPT, Calvert Cliffs - B403-105
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GRL Engineers, Inc.
Case Method Results

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

SPT, Calvert Cliffs - B403-105
OP: KB

AR: 1.19 in^2
LE: 109.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

BL# depth TYPE FMX
end ft kips

1 0.00 AVI 24.25 1
2 0.00 AVI 24.74 1
3 0.00 AVI 24.78 1
4 0.00 AVI 24.97 1
5 0.00 AVI 24.97 1
6 0.00 AVi 24.95 1
7 0.00 AVI 24.61 1
8 0.00 AVI 23.85 1
9 0.00 AVI 23.80 1

10 0.00 AV1 24.48 1
11 0.00 AVI 24.27 1
12 0.00 AVI 24.08 1
13 0.00 AVI 24.48 1
14 0.00 AVI 24.59 1
15 0.00 AVI 24.99 1
16 0.00 AVI 24.37 1
17 0.00 AVI 24.82 1
18 0.00 AVI 24.19 1
19 0.00 AVI 24.25 1

Average 24.50 1

Time Summary

AW rod
Test date: 21-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

Max Transferred Energy
Energy of F^2
Final Displacement
Force/Velocity proportionality

EMX:
EF2:
DFN:
FVP:

VMX
f/s

6.55
6.82
7 .44
7.61
7.22
7.68
7.30
7 .82
7.93
7.22
7.20
7.12
7.07
7.51
7.68
7.08
7.73
7.57
7.18
7.35

EFV

0.286
0.317
0.288
0.313
0.289
0.259
0.283
0.297
0.267
0.262
0.260
0.274
0.275
0.273
0.271
0.279
0.273
0.298
0.291
0.282

ETR
(%)

81.6
90.5
82.3
89.4
82.4
74.1
80.7
84.9
76.4
74.8
74.3
78.3
78.6
77.9
77.5
79.6
78.0
85.2
83.1
80.5

B PM

55.6
54.4
54.3
54.3
54.2
54. 4
54 .3
54 .5
54.4
54 .2
54. 4
54 .3
54 .5
54 .4
54. 4
54 .4
54 .2
54 .3
54 .4

EMX
k-ft

0.286
0.317
0.288
0.313
0.289
0.259
0.283
0.297
0.267
0.262
0.260
0.274
0.275
0.273
0.271
0.279
0.273
0.298
0.291
0.282

EF2 DFN
k-ft in

0.258 0.63
0-261 1.18
0.251 0.61
0.255 1.36
0.255 0.23
0.248 -0.51
0.254 -0.60
0.250 -1.37
0.250 -0.18
0.248 -0.96
0.253 -0.14
0.250 -0.03
0.247 -0.20
0.255 -0.12
0.248 -0.15
0.251 0.07
0.251 -0.36
0.258 0.08
0.247 -0.87
0.252 -0.07

FVP
1]

0.64
0.70
0.68
0.57
0. 69
0.56
0.54
0.59
0.58
0.54
0. 54
0. 67
0. 68
0.56
0.56
0.68
0.55
0. 65
0.52
0.61

Total number of blows analyzed: 19

Drive 20 seconds 11:30:38 AM - 11:30:58 AM (6/21/2006) BN I - 19



GRL Engineers, Inc. - Case Method Results
Test date: 21-Jun-2006PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

SPT, Calvert Cliffs - B403-120
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GRL Engineers, Inc.

Case Method Results

SPT, Calvert Cliffs - B403-120
OP: KB
AR: 1.19 in^2
LE: 124.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows p~er_Minute ........

BL# depth TYPE FMX
end ft kips

1 0.00 AVI 25.80
2 0.00 AVl 24.72
3 0.00 AVl 24.77
4 0.00 AVI 23.36
5 0.00 AVl 23.58
6 0.00 AVl 24.19
7 0.00 AVl 23.23
8 0.00 AVl 23.38
9 0.00 AVl 23.45

10 0.00 AVI 23.41
11 0.00 AVI 24.11
12 0.00 AVl 23.52
13 0.00 AVI 23.43
14 0.00 AVI 23.51
15 0.00 AVI 23.73
16 0.00 AVl 23.45
17 0.00 AVl 23.77
18 0.00 AVI 23.55

Average 23.83

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

AW rod
Test date: 21-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

VMX EFV
f/s **

17.90 0.277
18.35 0.277
17.88 0.286
18.67 0.285
18.19 0.282
18.83 0.287
18.42 0.295
19.36 0.289
19.62 0.281
19.02 0.289
18.56 0.297
18 .97 0.298
19.42 0.295
18 .94 0.296
18.95 0.306
19.55 0.296
18.80 0.277
19.54 0.298
18.83 0.289

Total number

ETR
(9)

79.2
79.2
81.8
81.5
80.5
82.0
84.4
82.5
80.4
82.6
84.8
85.1
84.3
84.5
87. 4
84.5
79.0
85.0
82.7

BPM

54.7
54.2
54.2
53.9
54.2
54.3
54.3
54.3
54.2
54.1
54.3
54.3
54.1
54.4
54.0
54.4
53.8
54.2

EMX
k-ft

0.277 0
0.277
0.286
0.285 0
0.282 0
0.287 0
0.295 0
0.289 C
0.281 0
0.289 0
0.297 0
0.298 C
0.295 C
0.296 C
0.306 C
0.296 C
0.277 C
0.298 C
0.289 C

EF2
k-ft
.279

0.273
.274

).268
.268
.272

0.266
).271
.269
.266

).268

.271

.267

.270
.266
.270
.271

).265

0.270

DFN
in

-0.04
-0.30
-0.47
0.30
0.40

-0.71
0.61

-0.86
-0.43
0.50
0.53
0.19
0.23
0.52
1.76
0.26

-0.34
0.48

0.15

FVP
[I

0.59
0.54
0.53
0.59
0.62
0.52
0.60
0.57
0.52
0.59
0.62
0.59
0.49
0.59
0.49
0.47
0.60
0.50
0.56

of blows analyzed: 18

Time Summary

Drive 19 seconds 1:01:30 PM - 1:01:49 PM (6/21/2006) BN 1 - 18



GRL Engineers, Inc. - Case Method Results
Test date: 21-Jun-2006

SPT, Calvert Cliffs - B403-135
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Energy of FV
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Energy Transfer Ratio
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B403-135
02: KB
AR: 1.19 in^2
LE: 139.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

AW rod
Test date: 21-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

BL# depth
end ft

1 0.00
2 0.00
3 0.00
4 0.00
5 0.00
6 0.00
7 0.00
8 0.00
9 0.00
10 0.00
11 0.00
12 0.00
13 0.00
14 0.00
15 0.00
16 0.00
17 0.00
18 0.00
19 0.00
20 0.00
21 0.00
22 0.00

Ave

TYPE FMX
kips

AVI 24.74
AVI 24.63
AVI 24.90
AVI 25.14
AVl 24.25
AVI 25.10
AVI 24.76
AVI 25.15
AVi 24.27
AVI 24.89
AVI 24.93
AVI 24.97
AVl 25.16
AVI 24.95
AVI 24.78
AVI 25.37
AVl 25.33
AVl 24.51
AVI 25.21
AVI 25.12
AVl 24.73
AVl 24.37

rage 24.87

VMX
f/s

16.90
17.68
17.43
17.70
17.68
17.44
17.25
17.24
17.27
17.76
17.09
17.38
17.48
17.69
17.36
17.96
18.02
17.97
18.16
17.30
18.04
17.45
17.56

EFV

0.271
0.273
0.276
0.279
0.279
0.280
0.277
0.266
0.251
0.270
0.279
0.277
0.279
0.280
0.287
0.285
0.274
0.282
0.275
0.267
0.281
0.282
0.276

ETR BPM
(%)

77.5 27.3
78.1 54.3
78.7 54.3
79.7 54. 1
79.6 54.1
80.0 54.2
79.1 54.3
75.9 54.1
71.9 48.9
77.2 49.5
79.6 54.3
79.2 53.9
79.7 54.2
80.0 54.3
82.1 53.9
81.5 54.3
78.4 53.9
80.6 54.1
78.7 54.4
76.2 54.1
80.1 54.2
80.6 54.0
78.8 52.5

EMX
k-ft

0.271
0.273
0.276
0.279
0.279
0.280
0.277
0.266
0.251
0.270
0.279
0.277
0.279
0.280
0.287
0.285
0.274
0.282
0.275
0.267
0.281
0.282
0.276

EF2
k-ft

0.262
0.275
0.263
0.265
0.277
0.265
0.266
0.264
0.247
0.266
0.263
0.259
0.277
0.275
0.272
0.274
0.268
0.268
0.264
0.273
0.261
0.262
0.267

DFN
in

-0.47
-0.86
-0.62
-0.53
-0.96
-0.76
-0.96
-0.54
-1.11
-1.01
0.23

-0.40
-0.47
-0.41
-0.47
-0.55
-0.82
-0.77
-0.73
-1. 12
-1.06
-0.38
-0.67

FVP

1]
0.57
0.66
0.56
0.60
0.65
0.57
0.69
0.57
0.59
0.57
0.56
0.55
0.57
0.67
0.68
0.56
0.56
0.65
0.56
0.69
0.65
0.54
0.60Ave

Total number of blows analyzed: 22

Time Summary

Drive 25. seconds_ 2:35:09 PM - 2:35:34 PM (6/21/2006) BN I - 22



GRL Engineers, Inc. - Case Method Results
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B403-150
OP: KB
AR: 1.19 in^2
LE: 154.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows •per Minute

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

AW rod
Test date: 21-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

BL#
end

1

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

depth
ft

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TYPE

AVl
AV1
AVi
AVI
AVI
AV1
AVI
AVI
AVI
AV1
AV1
AV1
AVI
AV1
AV1
AVl
AVl
AVI
AVl
AVI
AVI

Average

FMX
kips

26.85
27.73
27.39
27.16
27.19
26.73
27.00
26.63
26.63
27.02
27.49
25.23
24.56
25.56
26.14
26.09
26.90
25.74
24.97
26.74
25.81
26.46

VMX
f/s

17.10
16.93
17.02
17 .92
17.33
17.69
17. 63
18.08
17.65
17.01
17.00
18 .66
18.00
19.30
16.83
18.04
17.24
17.52
17.83
18.27
17.72
17 .66

EFV
0 .

0.331
0.330

0.291
0.300
0.301
0.305
0.307
0.300
0.300
0.320
0.313
0.307
0.326
0.316
0.314
0.283
0.290
0.291
0.271
0.305
0.292
0.304

ETR
(%)

94.4
94.2
83.2
85.6
86.0
87.1
87.8
85.8
85.7
91.4
89.3
87.6
93.2
90. 1
89.7
80.8
83.0
83.2
77.3
87.2
83.5
86.9

BPM

55.6
54 .6
54. 4
54. 8
54 .8
54.8
54 .8
54.6
54.8
54.7
54 .3
54.6
54.6
54 .8
54 .8
54.4
54. 4
55.7
45.9
57.6
54.5

EMX
k-ft

0.331
0.330
0.291
0.300
0.301
0.305
0.307
0.300
0.300
0.320
0.313
0.307
0.326
0.316
0.314
0.283
0.290
0.291
0.271
0.305
0.292
0.304

EF2
k-ft

0.310
0.306
0.299
0.299
0.303
0.301
0.303
0.295
0.297
0.301
0.300
0.295
0.286
0.286
0.293
0.289
0.297
0.290
0.276
0.308
0.265
0.295

DFN
in

2.80
2.41
0.91
0.40
1.02
0.50
0.40
0.57
1.02
1.87
1.95
0.32
3.04
1.29
2.27

-1.53
1.04
0.04

-0.09
0.50
1.12
1.04

FVP
[]

0.75
0.73
0.77
0.72
0.72
0.68
0.73
0.70
0.69
0. 69
0.73
0. 65
0. 65
0.63
0.71
0.69
0.74
0.68
0.67
0.70
0.69
0.70

Total number of blows analyzed: 21

Time Summary

Drive 31 seconds 4:13:07 PM - 4:13:38 PM (6/21/2006) BN 1 - 21



GRL Engineers, Inc. - Case Method Results
Test date: 22-Jun-2006

SPT, Calvert Cliffs - B403-165
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B403-165
OP: KB
AR: 1.19 in^2
LE: 169.0 ft
WS: 16,807.9 f/s

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

AW rod
Test date: 22-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

BL# depth TYPE FMX
end ft kips

1 0.00 AVI 30.76
2 0.00 AVl 30.97
3 0.00 AVI 29.92
4 0.00 AVI 30.79
5 0.00 AVI 31.17
6 0.00 AVI 30.23
7 0.00 AVI 29.81
8 0.00 AVI 29.75
9 0.00 AVI 29.97

10 0.00 AVI 30.96
11 0.00 AVI 29.09
12 0.00 AVI 29.79
13 0.00 AVl 30.59
14 0.00 AV1 29.54
15 0.00 AVI 30.92
16 0.00 AVI 30.30
17 0.00 AV1 30.79
18 0.00 AVI 31.23
19 0.00 AVl 30.99
20 0.00 AVI 31.13
21 0.00 AVI 31.26
22 0.00 AVI 31.15
23 0.00 AVI 30.90
24 0.00 AVI 31.16
25 0.00 AVI 30.35

VMX
f/s

18.24
17.53
17.58
17.28
17.24
17.73
17.64
17.48
17.64
18.02
17.31
17.77
17.66
17.59
17.49
17.46
17.19
17.22
17.85
17.19
17.11
17. 60
17.45
17.39
17 .68
17.53

EFV

0.283
0.296
0.265
0.252
0.235
0.226
0.238
0.223
0.269
0.260
0.226
0.268
0.249
0.223
0.254
0.250
0.237
0.293
0.274
0.272
0.242
0.265
0.262
0.253
0.301
0.257

ETR
M%)

80.8
84.5 5
75.7 5
72.1 5
67.1 5
64 .6 5
68.0 5
63.6 5
76.7 5
74.4 5
64.6 5
76.4 5
71.2 5
63.7 5
72.6 5
71.5 5
67.8 5
83.8 5
78.4 5
77.8 5
69.2 5
75.8 • 5
74.8 5
72.4 5
86.0 5
73.3 5

BPM

6.2
4.8
4.3
5.0
4.6
4.6
4.9
4.4
4.6
4.8
4.4
4.6
4.8
4.2
4.8
4.5
4.7
4.7
4.7
4.5
4.4
4.4
4.5
4.3
4.7

EMX
k-ft

0.283
0.296
0.265
0.252
0.235
0.226
0.238
0.223
0.269
0.260
0.226
0.268
0.249
0.223
0.254
0.250
0.237
0.293
0.274
0.272
0.242
0.265
0.262
0.253
0.301
0.257

EF2
k-ft

0.414
0.410
0.410
0.409
0.405
0.421
0.406
0.407
0.417
0.419
0.412
0.418
0.418
0.412
0.423
0.420
0.422
0.421
0.420
0.415
0.417
0.420
0.416
0.418
0.409
0.415

DFN
in

0.65
1.50
0.96

-1.42
-1.35
-4 .55
-1.47
-3.04

1.59
-0.17
-4.31
-0.34
-3.11
-2.22
-4 .97
-5.49
-3.73
2.42

-1.02
0.12

-5.00
-2.05
-3.52
-5.31
-0.87
-1.87

FVP
[I

0.81
0.84
0.74
0.74

0.69
0.81
0.81
0.74
0.71
0.82
0.80
0.80
0.82
0.74
0.84
0.82
0.85
0.74
0.83
0.87
0.73
0.84
0.84
0.74
0.82
0.79Average 30.54

Total number of blows analyzed: 25

Time Summary
Drive 27 seconds 9:01:55 AM - 9:02:22 AM (6/22/2006) BN I - 25



PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006
GRL Engineers, Inc. - Case Method Results

SPT, Calvert Cliffs - B403-180
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B403-180
OP: KB
AR: 1.19 in^2
LE: 184.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 17-Jul-2006

AW rod
Test date: 22-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

BL# depth TYPE
end ft

1 0.00 AVI
2 0.00 AVI
3 0.00 AVI
4 0.00 AVI
5 0.00 AVI
6 0.00 AVI
7 0.00 AVI
8 0.00 AVI
9 0.00 AVI

10 0.00 AVI
11 0.00 AVI
12 0.00 AVl
13 0.00 AVI
14 0.00 AVI
15 0.00 AVI
16 0.00 AVI
17 0.00 AVi
18 0.00 AVl
19 0.00 AVI
20 0.00 AVI
21 0.00 AV1

Average

Time Summary

Drive 33 seconds

FMX
kips

25.66
25.16
24.66
25.17
24.95
25.59
25.21
25.53
25.05
25.34
25.33
25.53
24.89
25.60
25.15
25.50
25.33
24.95
24.99
25.15
25.22

25.23

VMX
f/s

13.95
14.21
14 .22
14 .04
14.27
14.24
14.31
14.31
14 .36
14 .22
14.44
14.31
14.40
14 .47
14 .35
14.36
14.47
14.50
14.44
14.48
14.24

14.31

EFV

0.280
0.286
0.309
0.251
0.247
0.283
0.294
0.326
0.241
0.278
0.272
0.294
0.249
0.252
0.255
0.306
0.257
0.309
0.239
0.291
0.266
0.275

ETR

80.1
81.7
88.3
71.7
70.6
80.9
84.0
93.1
68.8
79.3
77.7
84 .1
71.2
72.0
72.9
87.5
73.4
88.2
68.4
83.2
75.9
78.7

BPM

54.1
54. 3
54.1
54.1
53.9
54 .1
54 .3
53.9
54.1
54.1
53.9
54.3
54.1
53.8
54.0
54.3
54.1
54.1
54.1
54.1
54.0
54.1

E
k-

0.2
0.2
0.
0.2
0.2
0.2
0.2
0.3
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.3
0.2
0.3
0.2
0.2
0.2
0.2

EMX EF2 DFN
ft k-ft in

280 0.292 -0.61
286 0.291 -0.91
309 0.286 -1.48
251 0.288 - .67
247 0.290 -1.32
283 0.292 -0.76
94 0.288 -0.48

326 0.289 -0.31
241 0.289 -1.10
78 0.285 -0.62
72 0.289 -0.75
94 0.287 -0.75
49 0.288 -1.07
52 0.291 -0.81
55 0.289 -0.67
06 0.285 -0.33
57 0.287 -0.64
09 0.285 -0.25
39 0.285 -1.28
91 0.283 -0.48
66 0.283 -1.13
75 0.288 -0.83

FVP
1I

0.68
0.72
0.71
0.68
0.68
0. 68
0.69
0. 67
0.71
0. 68
0. 69
0. 67
0.70
0.73
0.71
0.67
0.71
0.70
0.71
0.70
0.68
0.69

Total number of blows analyzed: 21

10:42:15 AM - 10:42:48 AM (6/22/2006) BN 1 - 21



GRL Engineers, Inc. - Case Method Results
PDIPLOT Ver. 2005.2. Printed: 17-Jul-2006
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B403-200
OP: KB
AR: 1.19 in^2
LE: 204.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

Page 1 of 1
PDIPLOT Ve.r. 2005.2 - Printed: 17-Jul-2006

AWJ
Test date: 22-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

BL#
end

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

depth
ft

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Ave

TYPE FMX
kips

AVI 25.35
AVi 24.25
AVl 25.96
AVI 25.55
AVI 25.47
AVI 25.87
AVI 25.68
AVI 25.68
AVI 25.95
AVI 25.73
AVI 25.66
AVl 25.30
AVl 24.76
AVI 25.85
AVI 25.70
AVI 25.40
AVI 25.48
AVl 25.81
AVI 25.81
AVI 25.57
AVI 26.01
AVI 26.06
AVI 26.06
AVI 25.OZ
AVI 25.78
AVI 25.96
AVi 25.28
AVI 25.76
AVI 24.99
AVl 25.83

rage 25.59

VM4X
f/s

16.30
16.47
16.66
16.23
16.82
17.42
16.32
17.47
17.00
17.08
17.41
17.29
16.84
17.16
17.75
17.15
17.71
17.45
17.28
17.12
16.99
17.79
16.70
17.71
18.09
17.04
18.00
17.23
17.67
17.60
17.19

EFV

0.313
0.289
0.308
0.304
0.312
0.318
0.312
0.317
0.316
0.318
0.323
0.315
0.311
0.310
0.322
0.310
0.321
0.322
0.322
0.314
0.313
0.322
0.312
0.313
0.326
0.313
0.323
0.313
0.316
0.315
0.315

ETR
(%)

89.5
82.5
88.0
86.9
89.1
91.0
89.2
90.4
90.3
90.7
92.3
89.9
88.9
88.5
91.9
88 .6
91.7
92.0
91.9
89.6
89.5
92. 1
89.1
89.4
93. 1
89.5
92.2
89.6
90.2
90.1
89.9

BPM

50.0
52.0
54.6
54.7
55.0
55.0
54 .8
54 .7
54.8
54.9
54 .7
55.0
54.8
54.6
54.5
54.6
54 .9
54.7
55.0
54.5
54.7
54.7
54.7
54.6
54.4
54.6
54.7
54.4
54.8
54.5

EMX
k-ft

0.313
0.289
0.308
0.304
0.312
0.318
0.312
0.317
0.316
0.318
0.323
0.315
0.311
0.310
0.322
0.310
0.321
0.322
0.322
0.314
0.313
0.322
0.312
0.313
0.326
0.313
0.323
0.313
0.316
0.315
0.315

EF2
k-ft

0.292
0.259
0.293
0.285
0.293
0.297
0.289
0.288
0.295
0.294
0.294
0.282
0.287
0.285
0.293
0.278
0.293
0.290
0.291
0.276
0.290
0.293
0.276
0.276
0.292
0.288
0.290
0.289
0.280
0.274
0.287

DFN
in

1.08
1.16
1.09
0.99
0.96
0.93
0.97
0.74
0.70
0.58
0.53
0.70
0.69
0.64
0.73
0.69
0.62
0.67
0.50
0.54
0.53
0.59
0.51
0.47
0.66
0.52
0.55
0. 67
0.70
0.90
0.72

FVP
[1

0.43
0.41
0.36
0.44
0.42
0.43
0.47
0.46
0.37
0.43
0.49
0.40
0.40
0.43
0.42
0.40
0.40
0.46
0.46
0.42
0.44
0.42
0.45
0.37
0.41
0.45
0.38
0.41
0.37
0.41
0.42

Ave Total number of blows analyzed: 30

Time Summary
Drive 32 seconds 1:02:23 PM - 1:02:55 PM (6/22/2006) BN 1 - 30



GRL Engineers, Inc. Case Method Results
Test date: 22-Jun-2006

SPT, Calvert Cliffs - B404-15
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B404-15
OP: KB
AR: 1.45 in^2
LE: 20.5 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006

NWJ
Test date: 22-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

BL#
end

1

2
3
4
5
6
7
8
9

10
11
12
13
14
15

depth TYPE
ft

0.00 AVI
0.00 AVI
0.00 AV1
0.00 AVI
0.00 AVI
0.00 AVI
0.00 AVI
0.00 AVI
0.00 AVl
0.00 AVI
0.00 AVI
0.00 AVI
0.00 AVI
0.00 AVI
0.00 AVI

Average

FMX
kips

28.20
32.31
35.83
36.34
36.34
36.34
36.19
36.00
36.56
36.16
36.38
36.31
36.40
37.21
36.86
35.56

VMX EFV ETR
f/s ** (%)

13.21 0.226 64.6
14.41 0.251 71.8
15.08 0.264 75.4
15.16 0.269 76.9
15.16 0.269 76.8
14.75 0.270 77.2
14.65 0.268 76.6
14.68 0.269 77.0
14.42 0.271 77.6
14.63 0.272 77.6
14.32 0.274 78.3
14.42 0.276 79.0
14.38 0.279 79.6
14.22 0.278 79.3
14.16 0.280 80.1
14.51 0.268 76.5

BPM

47.2
47.7
47.8
48.0
48.1
48.0
48.1
48.0
48.1
48.1
48.1
48.0
48.1
48.3
48.0

EMX EF2
k-ft k-ft

0.226 0.245
0.251 0.278
0.264 0.299
0.269 0.305
0.269 0.307
0.270 0.305
0.268 0.305
0.269 0.304
0.271 0.308
0.272 0.304
0.274 0.309
0.276 0.311
0.279 0.312
0.278 0.311
0.280 0.310
0.268 0.301

DFN FVP
in []

1.84 1.24
1.91 1.25
1.79 1.17
1.93 1.20
1.73 1.23
1.73 1.21
1.65 1.18
1.76 1.28
1.67 1.16
1.59 1.22
1.51 1.29
1.47 1.28
1.48 1.25
1.50 1.16
1.46 1.19
1.67 1.22

Total number of blows analyzed: 15

Time Summary

Drive 17 seconds 1:54:08 PM - 1:54:25 PM (6/22/2006) BN 1 - 15



GRL Engineers, Inc. - Case Method Results
PDIPLOT Ver, 2005.2 - Printed: 18-Jul-2006 Test date: 22-Jun-2006

SPT, Calvert Cliffs - B404-30
FMX (kips) .. ..... EFV (--) ETR(%) . .. ...

Maximum Force Energy of FV Energy Transfer Ratio
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B404-30
OP: KB
AR: 1.45 in^2
LE: 35.5 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

Page 1 of 2
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006

NWJ
Test date: 22-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

BL# depth TYPE FMX
end

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

ft
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0o00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVl
AVI
AVI
AVI
AVI
AVI
AVl
AVl
AVl
AVI
AVI
AVl
AVI
AVI
AVI
AVI
AVI
AVl
AVI
AVI
AVI
AVI
AVI
AVI
AVl
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AV1
AVl
AVI
AVI
AVl
AVI
AVI
AVl
AVI
AVI
AVI
AVI
AVl
AVI
AVI
AVI
AVI
AVI
AVI

kips
37.13
38.76
37.21
38.76
38.33
39.09
38.46
39.13
37.66
39.25
39.14
38.41
38.42
38.42
39.51
39.94
39.03
38.04
39.73
39.76
39.24
39.40
40.03
39.38
39.59
40.27
39.44
40.02
39.46
40.15

.40.08
39.41
39.89
39.44
39.60
40.32
40.10
39.62
39.89
40.85
40.34
40.72
38.93
40.24
40.27
40.03
40.80
39.70
40.46
39.95
39.60
40.16
39.28
39.83
39.25
40.40
40.02
39.95
39.91
39.44
40.10

VMX
f/s

12.73
12 .49
11.93
11.91
12.46
11.76
11.71
11.90
11.44
11.89
12.06
11.61
11.49
11.58
11.70
11.98
11.87
11.68
11.72
11.78
11.71
11.69
11.86
12.05
11.99
11.92
11.84
11.80
12.02
11.94
11.98
11.77
11.88
11.81
11. 64
11.80
12.01
11.82
11. 97
11.93
11.98
11.97
12.18
12.25
12.05
11.98
11.95
11.88
11.92
12.10
12.03
11.90
12. 05
11.91
11. 95
11.87
11.96
11.86
11.96
11.92
11.98

EFV

0.310
0.315
0.310
0. 309
0.315
0. 307
0.308
0.315
0.286
0.319
0.307
0.315
0.308
0.312
0.311
0.316
0.316
0.317
0.319
0.319
0.310
0.320
0.318
0.317
0.312
0.317
0.314
0.315
0.316
0.318
0.320
0.313
0.319
0.320
0.310
0.309
0.316
0.307
0.318
0.316
0.316
0.314
0.318
0.314
0.314
0.311
0.308
0.323
0.313
0.312
0.316
0.312
0.312
0.311
0.301
0.312
0.321
0.318
0.310
0.317
0.310

ETR
(%)

88.5
89.9
88.7
88.2
90.1
87.8
87.9
90.1
81.6
91.3
87.7
90.1
88.1
89.2
88.8
90.3
90.2
90.6
91.0
91.3
88.6
91.4
90.8
90.7
89.2
90.6
89.7
90.0
90.2
91.0
91.5
89.3
91.0
91.4
88.6
88.2
90.2
87.6
91.0
90.2
90.2
89.6
90.9
89.8
89.6
88.8
88.0
92.2
89.5
89.1
90.4
89.2
89.2
88.8
86.0
89.1
91.7
91.0
88.5
90.6
88.6

BPM

56.4
55.7
56.2
56.2
56.1
56.1
56.3
56.4
55.5
53.5
56.2
56.2
56.2
56.1
56.3
56.2
56.3
56.1
56.2
56.1
56.3
56.3
56.2
56.3
56.3
56.1
56.1
56.3
56.1
56.2
56.1
56.2
56.1
56.3
56.4
56.0
56.2
56.2
55.9
56.2
56.2
56.1
56.1
56.1
56.2
56.2
55.9
55.9
56.1
56.0
56.1
56.0
56.1
56.0
55.9
56.2
56.2
56.1
56.1
56.2
55.9

EMX
k-ft

0.310
0.315
0.310
0.309
0.315
0.307
0.308
0.315
0.286
0.319
0.307
0.315
0.308
0.312
0.311
0.316
0.316
0.317
0.319
0.319
0.310
0.320
0.318
0.317
0.312
0.317
0.314
0.315
0.316
0.318
0.320
0.313
0.319
0.320
0.310
0.309
0.316
0.307
0.318
0.316
0.316
0.314
0.318
0.314
0.314
0.311
0.308
0.323
0.313
0.312
0.316
0.312
0.312
0.311
0.301
0.312
0.321
0.318
0.310
0.317
0.310

EF2
k-ft

0.335
0.336
0.330
0.334
0.335
0.334
0.335
0.335
0.313
0.339
0.340
0.340
0.339
0.343
0.339
0.341
0.340
0.338
0.341
0.338
0.341
0.341
0.341
0.333
0.337
0.343
0.340
0.340
0.341
0.343
0.344
0.343
0.339
0.342
0.335
0.339
0.340
0.342
0.347
0.346
0.343
0.346
0.341
0.345
0.342
0.341
0.344
0.346
0.344
0.337
0.337
0.341
0.339
0.341
0.332
0.343
0.342
0.339
0.342
0.341
0.341

DFN FVP
in [1

1.05 1.26
0.90 1.17
1.03 1.26
0.80 1.21
1.14 1.24
0.85 1.19
0.86 1.26
1.03 1.19
0.66 1.23
0.85 1.22
1.01 1.15
1.05 1.30
0.90 1.30
0.84 1.30
0.92 1.26
1.17 1.21
0.92 1.27
1.13 1.27
0.96 1.22
1.00 1.23
0.71 1.27
1.05 1.26
0.77 1.19
1.06 1.17
0.88 1.17
0.88 1.21
0.93 1.26
0.97 1.26
0.81 1.22
0.77 1.24
0.90 1.21
0.61 1.29
0.97 1.22
1.06 1.25
0.74 1.27
0.56 1.22
0.81 1.19
0.68 1.27
0.96 1.26
0.66 1.26
0.91 1.23
0.66 1.21
0.82 1.20
0.51 1.25
0.67 1.27
0.61 1.26
0.58 1.25
0.81 1.25
0.58 1.19
0.79 1.16
0.95 1.22
0.78 1.24
0.69 1. 24
0.57 1. 18
0.40 1.16
0.67 1.25
0.95 1.23
1.17 1.17
0.42 1.24
0.81 1.26
0.73 1.18



GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2005.2

SPT, Calvert
OP: KB

BL# depth
end ft

63 0.00
•64 0.00
65 0.00
66 0.00
67 0.00
68 0.00
69 0.00
70 0.00
71 0.00
72 0.00
73 0.00
74 0.00
75 0.00
76 0.00
77 0.00
78 0.00
79 0.00
80 0.00
81 0.00
82 0.00
83 0.00
84 0.00
85 0.00
86 0.00
87 0.00
88 0.00
90 0.00
91 0.00

Cliffs - B404-30

Ave

TYPE FMX
kips

AVi 40.02
AVI 40.54
AVi 40.02
AVI 39.30
AVi 38.33
AVl 38.54
AVI 39.95
AVI 39.16
AVI 39.36
AVI 38.97
AVI 39.28
AVI 39.30
AVi 40.15
AVI 40.42
AVI 39.95
AVI 40.30
AVI 40.58
AVI 40.29
AVI 40.02
AVI 39.52
AVI 40.34
AVI 40.26
AVI 40.27
AVI 41.05
AVi 39.57
AVi 40.59
AVI 40.18
AVI 39.76

rage 39.62

12
11
11
11
11
11
11

11.

12.
11.

11.
11.
11.
11.
11.

12.
11.
11.
11.
11.
11.

11.

VMx
f/s
.95 0
.98 0
.62 0
.74 0
.64 0
.62 0
.98 0
.97 0
.64 0
.57 0
.50 0
.87 0
.90 0
.79 0
.03 0
.77 0
.65 0
.94 0
.72 0
.81 0
.76 0
.86 0
.09 0
89 0
83 o0

.75 0
62 0
98 0.
88 0O
Total

EFV ETR
** (%)

.313 89.4

.314 89.8
.303 86.7
.313 89.4
.314 89.8
.310 88.7
.315 90.1
.317 90.5
.313 89.4
.314 89. 7
.318 90.8
.311 89.0
.318 90.9
.318 90.9
.311 89.0
.320 91.3
.311 88.9
.315 89.9
.308 88.0
.314 89.7
.315 90.0
.316 90.2
.320 91.3
.316 90.2
.314 89.6
.313 89.3
.315 90.0
.317 90.5
.314 89.6

BPM

56.2
56.0
56.0
56.1
55.9
56.3
55.9
56.2
55.9
56.2
56.0
56.2
56.1
56.2
55.8
56.1
55.9
56.1
56.2
55.9
56.1
56.0
56.1
56.1
56.0
56. 1
56.1
56.1
56.1

EMX
k-ft

0.313
0.314
0.303
0.313
0.314
0.310
0.315
0.317
0.313
0.314
0.318
0.311
0.318
0.318
0.311
0.320
0.311
0.315
0.308
0.314
0.315
0.316
0.320
0.316
0.314
0.313
0.315
0.317
0.314

Page 2 of 2
- Printed: 18-Jul-2006

NWJ
Test date: 22-Jun-2006

EF2 DFN FVP
k-ft in []

0.344 0.78 1.19
0.342 0.62 1.33
0.339 0.37 1.18
0.337 0.69 1.21
0.333 0.65 1.21
0.331 0.58 1.21
0.339 0.75 1.18
0.334 0.76 1.16
0.336 0.62 1.21
0.333 0.70 1.19
0.333 0.81 1.18
0.339 0.44 1.30
0.343 0.72 1.32
0.340 0.85 1.35
0.342 0.44 1.31
0.340 0.93 1.34
0.340 0.67 1.37
0.341 0.52 1.33
0.340 0.48 1.21
0.341 0.62 1.32
0.339 0.69 1.35
0.343 0.73 1.33
0.341 0.84 1.31
0.346 0.75 1.35
0.342 0.65 1.31
0.340 0.69 1.24
0.338 0.65 1.37
0.339 0.71 1.30
0.339 0.78 1.24Ave

number of blows analyzed: 89

Time Summary
Drive 1 minute 37 seconds 2:27:51 PM - 2:29:28 PM (6/22/2006) BN 1 - 91



0

GRL Engineers, Inc. - Case Method Results
PDIPLOT Ver. 2005.2 - Printed: 20-Jul-2006 Test date: 22-Jun-2006

SPT, Calvert Cliffs - B404-45

EFV (*")
Energy of FV
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B404-45
OP: KB
AR: 1.45 in^2
LE: 50.5 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows •er Minute

BL# depth TYPE FMX VMX
end ft kips f/s

1 0.00 AVI 34.87 11.52
2 0.00 AVi 37.07 11.49
3 0.00 AVI 35.19 12.26
4 0.00 AVl 36.08 11.96
5 0.00 AVI 36.26 11.77
6 0.00 AVi 36.96 11.81
7 0.00 AVI 36.51 11.70
8 0.00 AVi 36.72 11.65
9 0.00 AVI 35.62 11.91

10 0.00 AVI 37.53 11.90
11 0.00 AVI 37.23 11.71
12 0.00 AV1 37.50 11.83
13 0.00 AVI 37.09 11.85
14 0.00 AVI 38.17 11.62
15 0.00 AVI 37.85 11.62
16 0.00 AVI 38.95 11.55
17 0.00 AVI 38.49 11.67
18 0.00 AVI 38.79 11.63
19 0.00 AV1 38.57 11.52
20 0.00 AVI 38.73 11.65
21 0.00 AVI 38.42 11.52
22 0.00 AVI 38.41 11.47
23 0.00 AVI 37.93 11.36
24 0.00 AVl 38.39 11.65
25 0.00 AVI 38.58 11.64
26 0.00 AVI 38.17 11.43
27 0.00 AVl 38.63 11.55
28 0.00 AVI 38.62 11.51
29 0.00 AVl 38.90 11.57
30 0.00 AVI 38.42 11.76
31 0.00 AVI 38.93 11.64
32 0.00 AVI 38.42 11.56
33 0.00 AVI 39.13 11.54
34 0.00 AVI 39.19 11.64
35 0.00 AVi 39.41 11.48
36 0.00 AVI 39.44 11.58
37 0.00 AVI 39.72 11.63
38 0.00 AVI 39.22 11.47
39 0.00 AVI 39.51 11.61
40 0.00 AVI 39.11 11.48

____4.1_ _0 __O_0 AVI -3.-932 1II.-63-
42 0.00 AVI 39.13 11.76
43 0.00 AVI 39.60 11.62
44 0.00 AVI 39.19 11.71
45 0.00 AV1 39.13 11.59
46 0.00 AVi 39.52 11.40
47 0.00 AVI 38.81 11.64
48 0.00 AVI 39.63 11.79
49 0.00 AVI 38.81 11.72
50 0.00 AV1 38.38 11.98
51 0.00 AVI 39.32 11.89
52 0.00 AVI 39.33 12.09
53 0.00 AVI 39.27 11.69
54 0.00 AVI 39.49 11.91
55 0.00 AVI 39.59 11.85
56 0.00 AVI 39.38 11.91
57 0.00 AVI 39.63 11.93
58 0.00 AVI 39.79 11.64
59 0.00 AVI 39.44 11.93
60 0.00 AVI 40.13 11.92
61 0.00 AVI 40.10 11.63

Page 1 of 2
PDIPLOT Ver. 2005.2 - Printed: 20-Jul-2006

NWJ
Test date: 22-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

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

--0-
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0..

EFV ETR
** (%)

288 82.2
.307 87. 6
.327 93.5
329 93.9

.321 91. 6

.318 91.0

.327 93.3
312 89.1
322 92.0

.325 92.8
318 90.9
321 91.7
320 91.5
290 82.9
311 88.8
308 88.1
298 85.2
304 86.8
303 86.5
312 89.2
310 88.5
307 87.8
303 86.5
309 88.2
311 88.8
303 86.7
318 91.0
304 86.9
311 88.9
313 89.3
313 89.4
307 87.8
317 90.5
306 87.4
310 88.7
311 88.8
308 88.0
312 89.2
317 90.5
315 89.9
-312--8 9--.l-
316 90.3
317 90.6
319 91.1
317 90.6
308 87.9
315 90.0
313 89.4
313 89.6
317 90.5
318 90.9
316 90.4
312 89.2
314 89.6
315 89.9
316 90.4
313 89.6
316 90.4
313 89.5
316 90.4
314 89.6

BPM EMX

53.1
53.2
53.5
53.3
53.1
53.1
53.1
53.1
53.0
53.0
53.1
52.8
53.0
53.0
52.9
52.8
52.9
52.8
52.8
52.7
52.6
52.7
52.6
52.6
52.7
52.5
52.5
52.3
52. 6
52.5
52.7
52.5
52.6
52.5
52.5
52.6
52.6
52.4
52.5

-52..-4 .-..

52.6
52.4
52.4
52.4
52.3
52.4
52.5
52.3
52.4
52.3
52.3
52.3
52.4
52.4
52.4
52.4
52.5
52.4
52.5
52.4

k-ft
0.288
0.307
0.327
0.329
0.321
0.318
0.327
0.312
0.322
0.325
0.318
0.321
0.320
0.290
0.311
0.308
0.298
0.304
0.303
0.312
0.310
0.307
0.303
0.309
0.311
0.303
0.318
0.304
0.311
0.313
0.313
0.307
0.317
0.306
0.310
0.311
0.308
0.312
0.317
0.315

-0-.-312-
0.316
0.317
0.319

0.317
0.308
0.315
0.313
0.313
0.317
0.318
0.316
0.312
0.314
0.315
0.316
0.313
0.316
0.313
0.316
0.314

EF2
k-ft

0.310
0.329
0.328
0.331
0.325
0.331
0.331
0.333
0.328
0.339
0.335
0.336
0.335
0.334
0.334
0.333
0.331
0.336
0.336
0.336
0.337
0.335
0.332
0.332
0.337
0.332
0.336
0.334
0.335
0.337
0.336
0.335
0.341
0.334
0.339
0.336
0.335
0.339
0.342
0.339

-0-340---

0.339
0.338
0.337
0.339
0.333
0.337
0.336
0.333
0.333
0.337
0.339
0.335
0.336
0.340
0.336
0.339
0.338
0.333
0.340
0.337

DEN
in

0.79
0.95
1.09
0.60
0.30
0.48
0.52
0.15
0.99
0.89
0.78
1.00
1.32
0.28
0.86
1.01
0.78
0.92
0.72
1.06
0.76
0.88
0.76
0.86
0.71
0.76
1.11
0.70
0.70
0.76
0.89
0.84
1.29
0.92
0.71
0.77
1.01
0.94
0.89
0.95

-0-.-86-
1.04
0.88
1.26
0.88
0.56
0.86
0.82
0.88
0.93
0.93
0.79
0.80
0.83
0.77
0.97
0.83
0.87
1.03
1.04
1.13

FVP
[]I. I0

1.10
1.16
1.13
1.18
1.14
1.15
1.17
1.20
1.15
1.15
1.20
1.20
1.16
1.17
1.25
1.20
1.18
1.20
1.24
1.17
1.24
1.26
1.26
1.16
1.22
1.31
1.26
1.24
1.23
1.28
1.12
1.31
1.33
1.25
1.26
1.26
1.23
1.26
1.24
1.26

-1I-3-3 -

1.10
1.08
1.31
1.02
1.37
1.02
1.11
1.30
1.26
1.29
1.28
1.32
1.04
1.31
1.01
1.30
1.02
1.30
1.05
1.35



GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2005.2

Page 2 of 2
- Printed: 20-Jul-2006

NWJ
Test date: 22-Jun-2006

SPT, Calvert Cliffs - B404-45
OP: KB

BL# depth TYPE FMX
end ft kips

62 0.00 AVI 39.25 11
63 0.00 AVI 40.08 12
64 0.00 AVI 39.70 12
65 0.00 AVI 38.73 12
66 0.00 AVI 39.75 11
67 0.00 AVI 39.81 11
68 0.00 AVi 39.70 11
69 0.00 AVI 38.87 11
70 0.00 AVI 39.44 11
71 0.00 AVl 39.73 12
72 0.00 AVI 39.54 12
73 0.00 AVI 40.15 11
74 0.00 AVi 39.83 11
75 0.00 AVI 40.03 12
76 0.00 AVI 40.00 11
77 0.00 AV1 40.15 11
78 0.00 AVI 39.17 11
79 0.00 AV1 39.27 12
80 0.00 AVI 39.06 12
81 0.00 AVI 38.81 12
82 0.00 AVI 39.08 12
83 0.00 AVI 39.00 12
84 0.00 AVl 39.83 12
85 0.00 AVI 39.09 12
86 0.00 AVI 39.57 12
87 0.00 AVI 40.00 12
88 0.00 AVI 39.44 12
89 0.00 AVI 40.02 11
90 0.00 AVl 39.51 12
91 0.00 AVI 39.70 11
92 0.00 AVl 39.83 12
93 0.00 AVI 38.81 11
94 0.00 AVI 39.95 12
95 0.00 AVl 39.70 11
96 0.00 AVI 39.51 12
97 0.00 AVI 39.68 12
98 0.00 AVI 39.57 12
99 0.00 AVl 39.30 12

100 0.00 AVl 39.70 11
101 0.00 AVI 39.63 12
102 0.00 AVI 39.79 12
103 0.00 AVi 39.32 11
104 0.00 AVI 38.36 12
105 0.00 AVI 39.72 12
106 0.00 AVI 39.68 12
107 0.00 AVI 39.63 12
108 0.00 AVI 40.27 11
109 0.00 AVI 38.85 11
110 0.00 AVI 39.89 12

Average 38.96 ii

VMX
f/s
.80
.09
.04
.01
.67
.89
.87
.80
.82
.15
.08
.64
.86
.22
.72
.81
.98
.13
.01
.39
.52
.54
.48
.46
.18
.51
.12
.98
.48
.87
.53
.61
.14
.83
.10
.28
.48
.44
.95
.00
.21
.66
.04
.22
.35
.21
.96
.69
.20
.86

EFV

0.312
0.318
0.312
0.311
0.319
0.315
0.315
0.317
0.316
0.313
0.315
0.317
0.311
0.317
0.317
0.310
0.319
0.315
0.317
0.310
0.321
0.314
0.321
0.319
0.317
0.319
0.319
0.317
0.318
0.317
0.315
0.316
0.323
0.297
0.315
0.313
0.319
0.320
0.319
0.314
0.316
0.315
0.315
0.318
0.319
0.307
0.312
0.306
0.313
0.314

ETR
(%)

89.2
90.9
89.0
88.9
91.1
89.9
90.1
90.6
90.2
89.4
89.9
90.5
88.8
90.4
90.4
88.6
91.2
89.9
90.7
88.6
91.6
89.8
91.8
91.1
90.4
91.0
91.1
90.6
90.7
90.6
90.0
90.2
92.3
84.8
89.9
89.4
91.2
91.4
91.1
89.8
90.3
90.1
90.0
90.8
91.2
87.8
89.1
87.3
89.4
89.7

BPM

52.4
52. 4
52.3
52.3
52. 4
52.4
52.3
52.4
52.4
52.3
52 .4
52.4
52.4
52.3
52.4
52.2
52.1
52.2
52.2
52.1
52.1
52.2
52.0
51.9
52.1
52.0
52.0
52.1
52.1
52.0
52.0
52.1
52.2
52.3
52.1
52.3
52.2
52.2
52.3
52.1
52.0
52.1
52.0
52.0
52.0
51.9
52.0
52.0
51.9
52.4

EMX
k-ft

0.312
0.318
0.312
0.311
0.319
0.315
0.315
0.317
0.316
0.313
0.315
0.317
0.311
0.317
0.317
0.310
0.319
0.315
0.317
0.310
0.321
0.314
0.321
0.319
0.317
0.319
0.319
0.317
0.318
0.317
0.315
0.316
0.323
0.297
0.315
0.313
0.319
0.320
0.319
0.314
0.316
0.315
0.315
0.318
0.319
0.307
0.312
0.306
0.313
0.314

EF2
k-ft

0.335
0.340
0.336
0.333
0.338
0.337
0.338
0.330
0.338
0.336
0.336
0.338
0.336
0.340
0.338
0.336
0.339
0.332
0.338
0.326
0.335
0.335
0.337
0.334
0.339
0.343
0.338
0.337
0.339
0.337
0.340
0.334
0.342
0.340
0.334
0.333
0.335
0.335
0.337
0.336
0.338
0.332
0.328
0.339
0.335
0.331
0.336
0.332
0.334
0.335

DFN
in

0.93
1.15
0.78
1.01
1.23
1.08
0.80
1.12
0.86
1.03
0.99
1.16
0.94
1.02
0.89
0.77
0.89
1.01
0.81
0.88
0.95
0.76
0.94
0.91
0.75
0.83
0.81
0.95
0.84
0.82
0.79
0.91
1.08
0.62
0.78
0.75
1.08
1.05
1.03
0.96
0.99
1.08
1.10
1.01
1.29
0.80
0.80
0.83
0.81
0.88

FVP
[1

1.31
1.09
1.12
1.07
1.34
1.03
1.31
1.29
1.31
1.09
1.05
1.35
1.02
1.10
1.34
1.02
1.28
1.00
1.28
0.99
1.01
1.01
1.00
1.02
0.98
1.06
1.00
0.98
1.05
1.32
1.07
0.98
0.98
1.27
1.00
1.02
1.05
1.04
1.31
1.30
1.01
1.32
1.25
1.07
1.07
1.08
1.32
1.30
1.07
1.17

Total number of blows analyzed: 110

Time Summary

Drive 2 minutes 4 seconds 3:07:31 PM - 3:09:35 PM (6/22/2006) BN 1 - 110



GRL Engineers, Inc. - Case Method Results
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006 Test date: 22-Jun-2006

SPT, Calvert Cliffs - B404-60
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B404-60
OP: KB
AR: 1.45 in^2
LE: 65.5 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute
BLO depth TYPE FMX

end ft kips I
1 0.00 AVI 33.93 11
2 0.00 AVI 36.61 12.
3 0.00 AVl 36.42 12.
4 0.00 AVI 35.64 12.
5 0.00 AVI 35.24 12.
6 0.00 AVI 36.45 12.
7 0.00 AVl 36.38 12.
8 0.00 AVI 35.75 12.
9 0.00 AVl 36.64 12.

10 0.00 AVI 36.19 12.
11 0.00 AVI 37.42 13.
12 0.00 AVI 35.81 12.
13 0.00 AVI 36.58 12.
14 0.00 AVl 36.02 12.
15 0.00 AVI 36.91 12.
16 0.00 AVl 36.75 12.

Average 36.17 12.

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006

EMX:
EF2:
DFN:
FVP:

JMX EFV ETR BPM
Vs ** (%) **

.68 0.286 81.8

.27 0.303 86.6 54.0

.42 0.308 88.0 53.9

.08 0.299 85.5 53.9

.30 0.301 86.1 53.9

.57 0.304 86.9 53.6

.22 0.307 87.6 53.6

.67 0.305 87.1 53.7
20 0.306 87.5 53.6
.87 0.312 89.1 53.7
.00 0.316 90.2 53.5
68 0.304 86.9 53.6
25 0.314 89.7 53.5
01 0.307 87.7 53.5
26 0.316 90.3 53.5
38 0.301 85.9 53.5
37 0.306 87.3 53.7
Total number of blows anal

NWJ
Test date: 22-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

Max Transferred Energy
Energy of F^2
Final Displacement
Force/Velocity proportionality

EMX EF2 DFN FVP
k-ft k-ft in []

0.286 0.303 1.08 1.03
0.303 0.315 1.68 1.09
0.308 0.323 1.64 1.15
0.299 0.317 1.32 1.16
0.301 0.322 1.02 1.17
0.304 0.318 1.91 1.22
0.307 0.320 1.25 1.20
0.305 0.320 1.21 1.22
0.306 0.319 1.72 1.18
0.312 0.322 1.62 1.23
0.316 0.322 1.84 1.24
0.304 0.312 1.54 1.19
0.314 0.319 1.56 1.19
0.307 0.315 1.25 1.17

.0.316 0.326 1.46 1.18
0.301 0.322 0.79 1.16
0.306 0.318 1.43 1.17

yzed: 16

Time Summary
Drive 17 seconds 4:10:38 PM - 4:10:55 PM (6/22/2006) BN 1 - 16



nted: 18-Jul-2006

FMX (kips)
Maximum Force

i20 39

GRL Engineers, Inc. - Case Method Results
PDIPLOT Ver. 2005.2 - Prin Test date: 23-Jun-2006

SPT, Calvert Cliffs - 5404-75
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B404-75
OP: KB
AR: 1.45 in^2
LE: 80.5 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

BL# depth TYPE FMX
end ft kips

1 0.00 AVI 34.09
2 0.00 AVI 36.83
3 0.00 AVI 36.34
4 0.00 AVI 36.81
5 0.00 AVI 36.58
6 0.00 AVl 38.09
7 0.00 AVI 37.99
8 0.00 AVI 36.90
9 0.00 AVI 38.04

10 0.00 AVI 38.28
11 0.00 AVl 37.31
12 0.00 AVI 38.04
13 0.00 AVI 38.12
14 0.00 AVI 38.06
15 0.00 AVI 38.17
16 0.00 AVi 37.66
17 0.00 AVI 37.98
18 0.00 AVi 38.19
19 0.00 AVl 37.53
20 0.00 AVI 38.36
21 0.00 AVi 38.44
22 0.00 AVl 37.66
23 0.00 AVl 38.36
24 0.00 AVI 37.28
25 0.00 AVi 37.47
26 0.00 AVI 37.92
27 0.00 AVl 39.19
28 0.00 AVi 38.79
29 0.00 AVl 38.76
30 0.00 AVI 37.87
31 0.00 AVl 39.00
32 0.00 AVI 39.38
33 0.00 AVI 38.30
34 0.00 AVI 39.08

Average 37.85

Time Summary

Drive 38 seconds

Page I of 1
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006

NWJ
Test date: 23-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

VMX EFV
f/s **

11.45 0.268
12.22 0.303
11.43 0.299
11.44 0.299
11.36 0.301
11.27 0.299
11.43 0.305
11.47 0.300
11.42 0.303
11.47 0.304
11.43 0.300
11.37 0.302
11.44 0.302
11.53 0.305
11.56 0.307
11.50 0.304
11.73 0.305
11.49 0.305
11.61 0.303
11.55 0.305
11.55 0.309
11.61 0.303
11.46 0.301
11.53 0.302
11.61 0.306
11.85 0.304
11.53 0.305
11.43 0.304
11.46 0.301
11.54 0.301
11.71 0.304
11.59 0.304
11.72 0.303
11.60 0.305
11.54 0.302

ETR
(M)

76.5
86.5
85.5
85.5
86.0
85.4
87.0
85.7
86.6
87.0
85.8
86.3
86.3
87.1
87.7
86.8
87.3
87.1
86.6
87.1
88.4
86.5
86.0
86.4
87.4
86.8
87.0
86.9
86.1
86.0
86.8
86.7
86.7
87.0
86.3

BPM

44 .2
52.6
52.8
52.9
52.8
53.0
53.1
52.9
53.1
53.1
53. 1
53.1
53.1
53.1
53.1
53.2
53.1
53.1
53.1
53.0
53.2
53.1
53.1
53.1
53.1
53.1
53.1
53.1
53.1
53.1
53.1
53.1
53.2
52.8

EMX EF2 DFN
k-ft k-ft in

0.268 0.296 1.89
0.303 0.329 1.39
0.299 0.327 1.20
0.299 0.329 1.18
0.301 0.328 1.37
0.299 0.332 1.20
0.305 0.337 1.33
0.300 0.326 1.30
0.303 0.330 1.42
0.304 0.334 1.27
0.300 0.329 1.26
0.302 0.331 1.38
0.302 0.333 1.00
0.305 0.332 0.84
0.307 0.333 0.79
0.304 0.332 0.73
0.305 0.332 0.83
0.305 0.329 0.70
0.303 0.330 0.57
0.305 0.329 0.64
0.309 0.331 0.98
0.303 0.333 0.71
0.301 0.326 0.65
0.302 0.328 0.62
0.306 0.329 0.71
0.304 0.334 0.64
0.305 0.337 0.47
0.304 0.331 0.91
0.301 0.329 0.78
0.301 0.332 0.68
0.304 0.336 0.43
0.304 0.336 0.66
0.303 0.332 0.82
0.305 0.334 0.61
0.302 0.330 0.94

FVP
[1

1.24
1.22
1.25
1.26
1.26
1.33
1.30
1.20
1.20
1.22
1.28
1.20
1.23
1.20
1.30
1.28
1.27
1.31
1.27
1.30
1.22
1.27
1.32
1.26
1.27
1.25
1.33
1.19
1.20
1.29
1.23
1.22
1.25
1.22
1.25

Total number of blows analyzed: 34

8:07:13 AM - 8:07:51 AM (6/23/2006) BN 1 - 34



PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006

FMX (kips)
Maximum Force
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GRL Engineers, Inc. - Case Method Results
Test date: 23-Jun-2006

SPT, Calvert Cliffs - B404-90
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B404-90
OP: KB
AR: 1.45 in^2
LE: 95.5 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows _ M_ inut_ e __.... . ..

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006

NWJ
Test date: 23-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

BL# depth TYPE
end ft

2 0.00 AVI
3 0.00 AVI
5 0.00 AVI
6 0.00 AVI
7 0.00 AVI
8 0.00 AVI
9 0.00 AVI

10 0.00 AVl
11 0.00 AVI
12 0.00 AVI
13 0.00 AVl
14 0.00 AVl
15 0.00 AVI
16 0.00 AVI
17 0.00 AVI
18 0.00 AVI
19 0.00 AVI
20 0.00 AVI
21 0.00 AVI

Average

Time Summary
Drive 23 seconds

FMX
kips

36.83
38.33
37.12
38.04
37.24
36.77
37.60
37.76
37.79
36.47
37.60
36.97
37.47
37.79
37.95
38.06
37.45
38.35
37.66
37.54

VMX
f/s

11.39
11.47
11.35
11.42
11.66
11.53
11.36
11.39
11.42
11.67
11.73
11.89
11.89
11.71
11.55
11.23
11.44
11. 63
11.63

11.55

EFV

0.299
0.303
0.303
0.306
0.308
0.306
0.304
0.305
0.307
0.304
0.306
0.303
0.310
0.303
0.304
0.303
0.299
0.307
0.304
0.304

ETR BPM
(%) **

85.4 55.5
86.6 55.3
86.5 55.4
87.5 55.4
87.9 55.4
87.4 55.5
87.0 55.4
87.1 55.5
87.6 55.4
86.8 55.4
87.5 55.4
86.6 55.5
88.5 55.2
86.7 55.4
86.8 55.5
86.6 55.3
85.5 55.1
87.6 55.2
87.0 55.2

87.0 55.4

EMX
k-ft

0.299
0.303
0.303
0.306
0.308
0.306
0.304
0.305
0.307
0.304
0.306
0.303
0.310
0.303
0.304
0.303
0.299
0.307
0.304
0.304

EF2
k-ft

0.328
0.332
0.326
0.329
0.327
0.329
0.325
0.327
0.329
0.324
0.334
0.324
0.331
0.324
0.327
0.326
0.320
0.329
0.322
0.327

DFN
in

1.11

1.30
1.13
1.03
1.04
1.07
0.96
0.86
0.79
0.64
0.55
0.55
0.56
0.49
0.50
0.52
0.41
0.41
0.44
0.76

FVP
[H

1.26
1.19
1.20
1.15
1.17
1.22
1.28
1.29
1. 17
1.21
1.21
1.21
1.20
1.25
1.28
1.19
1.27
1.28
1.26
1.23

Total number of blows analyzed: 19

9:44:43 AM - 9:45:06 AM (6/23/2006) BN 1 - 21



GRL Engineers, Inc. - Case Method Results
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006 Test date: 23-Jun-2006

SPT, Calvert Cliffs - B404-105
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B404-105
OP: KB

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006

AR: 1.45 in^2
LE: 110.5 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

BL# depth TYPE FMX
end ft kips

1 0.00 AVI 35.96
2 0.00 AVI 36.56
3 0.00 AVI 37.09
4 0.00 AVI 36.40
5 0.00 AVI 37.79
6 0.00 AVI 37.45
7 0.00 AVI 38.31
8 0.00 AVI 38.26
9 0.00 AVI 38.36

10 0.00 AV1 38.23
11 0.00 AVI 39.06
12 0.00 AVI 38.69
13 0.00 AV1 38.78
14 0.00 AVI 38.87
15 0.00 AVI 38.44
16 0.00 AV1 38.82
17 0.00 AVI 38.62
18 0.00 AVI 38.89
19 0.00 AVl 38.14
20 0.00 AVl 38.38
21 0.00 AVI 38.87
22 0.00 AVI 38.90
23 0.00 AVI 37.92
24 0.00 AVI 38.81
25 0.00 AVl 38.93
26 0.00 AVI 39.19
27 0.00 AVl 39.19
28 0.00 AVl 38.55
29 0.00 AVI 38.69
30 0.00 AVI 38.90
31 0.00 AVI 38.54
32 0.00 AVl 39.00
33 0.00 AVI 39.46
34 0.00 AVI 39.68

Average 38.40

NWJ
Test date: 23-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

Max Transferred Energy
Energy of F^2
Final Displacement
Force/Velocity proportionality

EMX:
EF2:
DFN:
FVP:

VMX
f/s

12.66
12.02
12.31
12.24
12.11
12.22
12.18
12.24
11.89
12.02
11.89
11.49
12.15
11.89
11.32
12.04
11.72
11.99
11.91
12.26
12.10
12.60
12.26
11.74
11.70
11.88
11.78
11.76
11.85
12.11
11.77
11.95
11.79
11.91
11.99

EFV

0,298
0.300
0.305
0.296
0.303
0.303
0.307
0.304
0.300
0.303
0.303
0.300
0.305
0.308
0.300
0.299
0.305
0.305
0.305
0.307
0.309
0.312
0.301
0.315
0.315
0.312
0.313
0.314
0.315
0.314
0.318
0.313
0.316
0.321
0.307

ETR

85.2
85.6
87.2
84.7
86.5
86.6
87.7
86.7
85.8
86.4
86.5
85.7
87.1
88.0
85.8
85.4
87.1
87.1
87.2
87.6
88.2
89.1
86.1
90.1
90.1
89.1
89.5
89.9
90.1
89.8
90.8
89.5
90.4
91.8
87.8

BPM

55.6
55.7
55.7
55.7
55.7

55.9
55.6
55.8
55.9
55.8
55.7
55.8
55.9
55.7
55.9
55.8
55.7
55.8
55.7
55.8
55.8
55.6
55.9
55.7
55.7
55.7
55.8
55.6
55.9
55.6
55.8
55.6
55.7

EMX
k-ft

0.298
0.300
0.305
0.296
0.303
0.303
0. 307
0.304
0.300
0.303
0.303
0.300
0.305
0.308
0.300
0.299
0.305
0.305
0.305
0.307
0.309
0.312
0.301
0.315
0.315
0.312
0.313
0.314
0.315
0.314
0.318
0.313
0.316
0.321
0.307

EF2
k-ft

0.318
0.322
0.328
0.321
0.327
0.327
0.329
0.328
0.329
0.326
0.336
0.330
0.334
0.335
0.327
0.333
0.332
0.334
0.330
0.333
0.337
0.340
0.328
0.334
0.332
0.338
0.331
0.332
0.327
0.337
0.335
0.336
0.335
0.340
0.331

DFN
in

1.31
1.15
0.87
0.86
0.60
0.87
0.88
0.89
0.91
0.84
0.60
0.70
0.79
0.87
0.82
0.43
0.77
0.68
0.83
0.66
0.52
0.53
0.47
0.81
1.01
0.59
0.83
0.78
0.87
0.39
0.89
0.53
0.61
0.73
0 76

FVP
1]

1.07
1.20
1.17
1.17
1.22
1.20
1.23
1.23
1.26
1.25
1.29
1.32
1.25
1.28
1.33
1.26
1.29
1.27
1.26
1.23
1.26
1.21
1.22
1.30
1.20
1.30
1.22
1.23
1.19
1.22
1.28
1.28
1.31
1.31
1.24

Total number of blows analyzed: 34

Time Summary
Drive 35 seconds 10:47:59 AM - 10:48:34 AM (6/23/2006) BN 1 - 34



GRL Engineers, Inc. - Case Method Results
Test date: 23°Jun-2006PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006

FMX (kips)
Maximum Force
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B404-120
OP: KB
AR: 1.45 in^2
LE: 125.5 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

BL# depth TYPE FMX
end ft kips

1 0.00 AVI 36.58
2 0.00 AVI 37.48
3 0.00 AVl 37.28
4 0.00 AVI 37.79
5 0.00 AVI 36.91
6 0.00 AVI 36.90
7 0.00 AVI 37.83
8 0.00 AVI 36.99
9 0.00 AVI 37.21

10 0.00 AVI 38.07
11 0.00 AVI 38.23
12 0.00 AVI 39.00
13 0.00 AVI 38.63
14 0.00 AVl 37.98
15 0.00 AVI 38.36
16 0.00 AVI 38.93
17 0.00 AVl 38.17
18 0.00 AVI 39.70
19 0.00 AVI 37.61
20 0.00 AVI 39.19
21 0.00 AVI 38.92
22 0.00 AVl 39.36
23 0.00 AVI 38.82

Average 38.08

Time Summary

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006

NWJ
Test date: 23-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

VMX
f/s

12.25
11.61
11.55
11.61
11.70
11.79
11.37
11.65
11. 71
11. 48
11.59
11.77
11.56
11. 60
11.75
11.71
11.56
11.75
11.66
11.71
11.67
11.85
11. 65
11. 68

EFV

0.300
0.305
0.306
0.309
0.306
0.308
0.305
0.301
0.307
0.303
0.304
0.307
0.306
0.305
0.309
0.309
0.303
0.309
0.308
0.311
0.308
0.312
0.307
0.306

ETR
(%)

85.7
87.2
87.3
88.4
87.4
87.9
87.1
86.1
87.7
86.6
87.0
87.8
87.5
87.2
88.4
88.2
86.5
88.2
87.9
89.0
87.9
89.2
87.8
87.6

BPM

54.7
55.1
55.1
55.2
55.2
55.4
55.1
55.2
55.3
55.0
55.2
55.2
55.3
54. 9
55.3
55.2
55.1
55.4
55.1
55.1
55.0
55.4
55.2

EMX
k-ft

0.300
0.305
0.306
0.309
0.306
0.308
0.305
0.301
0.307
0.303
0.304
0.307
0.306
0.305
0.309
0.309
0.303
0.309
0.308
0.311
0.308
0.312
0.307
0.306

EF2
k-ft

0.315
0.325
0.324
0.328
0.318
0.316
0.324
0.315
0.324
0.322
0.326
0.329
0.327
0.317
0.332
0.328
0.323
0.332
0.324
0.331
0.333
0.331
0.331
0.325

DFN
in

1.44
1.36
1.30
1.31
1.39
1.24
1.35
0.94
1.05
1.16
1.03
0.96
1.05
1.39
0.94
0.95
1.14
1.17
1.18
1.13
0.94
1.33
0.93
1.16

FVP
[1

1.08
1.27
1.27
1.27
1.24
1.23
1.22
1.16
1.25
1.21
1.30
1.30
1.31
1.20
1.28
1.31
1.24
1.19
1.24
1.23
1.22
1.17
1.18
1.23

Total number of blows analyzed: 23

Drive 24 seconds 12:09:13 PM - 12:09:37 PM (6/23/2006) BN 1 - 23



GRL Engineers, Inc. - Case Method Results
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006 Test date: 26-Jun-2006

SPT, Calvert Cliffs - B404-135

FMX (kips)
Maximum Force
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B404-135
OP: KB
AR: 1.45 in^2
LE: 140.5 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006

NWJ
Test date: 26-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

BL#
end

3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

depth
ft

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TYPE

AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVl
AV1
AV1
AVl
AV1
AVl
AVI
AVI
AVI
AVI
AVI
AVI

Average

FMX
kips

36.10
36.32
36.13
36.05
36.77
36.96
36.86
37.15
36.70
37.55
36.00
37.72
36.83
37.63
36.58
36.83
36.77
37.85
37.07
36.88
38.06
37.87
37.26
36.95

VMX
f/s

11.84
11.65
11.53
11.57
11.49
11.42
11.66
11.49
11.26
11.57
11.61
11.59
11.26
11.74
11.60
11.82
11.43
11.47
11.72
11.48
11.61
11.46
11.61

11.56

EFV

0.301
0.297
0,298
0.302
0.302
0.301
0.302
0.299
0.301
0,305
0.301
0.304
0.301
0.305
0.302
0.302
0.302
0.303
0.302
0.304
0.306
0.305
0.305
0.302

ETR
(%)

85.9
84.9
85.1
86.2
86.3
86.0
86.3
85.5
86.0
87.2
86.0
87.0
85.9
87.2
86.4
86.4
86.2
86.6
86.3
86.9
87.3
87.1
87.2

86.3

BPM

52.0
51.8
51.4
51.4
51.6
51.3
51.5
51.5
51.3
51.4
51.5
51.4
51.5
51.5
51.5
51.5
51.4
51.5
51.4
51.5
51.4
51.4
51.4
51.5

EMX
k-ft

0.301
0.297
0.298
0.302
0.302
0.301
0.302
0.299
0.301
0.305
0.301
0.304
0.301
0.305
0.302
0.302
0.302
0.303
0.302
0.304
0.306
0.305
0.305

0.302

EF2
k-ft

0.315
0.313
0.316
0.318
0.316
0.318
0.319
0.317
0.316
0.321
0.311
0.320
0.315
0.322
0.315
0.318
0.317
0.323
0.314
0.317
0,324
0.320
0.316
0.317

DFN
in

0.90
0.96
0. 97
1.00
1.19
1.22
1.29
0. 92
0.99
1.00
0.92
0.96
0.88
0.93
1.00
1.08
0.86
1.00
1.19
1.02
0.89
0.95
0.95
1.00

FVP

[1
1.17
1.23
1.23
1.23
1.26
1.27
1.24
1.27
1.20
1.27
1.22
1.28
1.28
1.26
1.24
1.22
1.27
1.30
1.24
i.26
1.29
1.30
1.26
1.25

Total number of blows analyzed: 23

Time Summary
Drive 29 seconds 10:42:55 AM - 10:43:24 AM (6/26/2006) BN 1 - 25



GRL Engineers, Inc. - Case Method Results
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006 Test date: 26-Jun-2006

SPT, Calvert Cliffs - B404-150
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B404-150
OP: KB
AR: 1.45 in^2
LE: 155.5 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows perMinute_

Page 1 -of 1
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006

NWJ
Test date: 26-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

BL# depth
end ft

1 0.00
2 0.00
3 0.00
4 0.00
5 0.00
6 0.00
7 0.00
8 0.00
9 0.00

10 0.00
11 0.00
12 0.00
13 0.00
14 0.00
15 0.00
16 0.00
17 0.00
18 0.00
19 0.00
20 0.00
21 0.00
22 0.00
23 0.00
24 0.00
25 0.00
26 0.00

TYPE FMX
kips

AVI 32.39
AVl 36.90
AVl 36.45
AVl 37.40
AVI 37.79
AVl 36.77
AVl 37.53
AVl 36.94
AVl 37.36
AVl 36.75
AVI 37.42
AVl 36.64
AVI 37.28
AVI 37.66
AVl 36.88
AVI 37.21
AVI 37.88
AVI 37.64
AVl 37.80
AVI 38.04
AVl 37.05
AVI 36.91
AVl 38.30
AVI 37.40
AVI 38.12
AVI 37.79

Average 37.17

VMX
f/s

10.82
12.03
11.69
11.79
11.56
11.79
11.73
11.78
11.49
11.41
11.98
11.64
11.85
11.65
11.90
11.79
11.84
11.68
11.81
11.59
12.22
11.77
11.94
12.11
11.88
11.74
11.75

F. FV

0.257
0.311
0.305
0.307
0.310
0.307
0.307
0.310
0.311
0.305
0.308
0.307
0.308
0.308
0.303
0.306
0.312
0.310
0.307
0.306
0.312
0.309
0.317
0.311
0.311
0.309
0.307

ETR
(%)

73.5
88.7
87.1
87.6
88.6
87.7
87.8
88.6
88.8
87.1
88.1
87.7
88.1
87.9
86.6
87.3
89.0
88.6
87.7
87.4
89.2
88.2
90.6
88.8
88.8
88.2
87.6

BPM

47.1
55.8
55.7
55.7
55.8
55.7
55.7
55.8
55.7
55.6
55.7
55.7
55.5
55.7
55.7
55.8
55.6
55.5
55.6
55.4
55.7
55.7
55.7
55.6
55.5
55.3

EMX
k-ft

0.257
0.311
0.305
0.307
0.310
0.307
0.307
0.310
0.311
0.305
0.308
0.307
0.308
0.308
0.303
0.306
0.312
0.310
0.307
0.306
0.312
0.309
0.317
0.311
0.311
0.309
0.307

EF2
k-ft

0.273
0.327
0.321
0.325
0.330
0.324
0.324
0.329
0.329
0.319
0.328
0.323
0.324
0.321
0.323
0.326
0.327
0.328
0.323
0.323
0.324
0.319
0.334
0.325
0.324
0.323
0.323

DFN
in

0.55
0.83
0.74
0.77
1.08
0.77
0.90
0.99
1.03
1.05
0.93
0.93
0.96
0.98
0.85
0.74
0.89
0.98
0.98
0.92
1.26
0.97
1.04
0.88
0.98
0.97
0.92

FVP
[1

1.14
1.21
1.20
1.24
1.28
1.22
1.26
1.23
1.27
1.26
1.22
1.24
1.24
1.27
1.20
1.23
1.25
1.26
1.26
1.29
1.19
1.23
1.26
1.21
1.26
1.26
1.24

Total number of blows analyzed: 26

Time Summary
Drive 27 seconds 11:56:28 AM - 11:56:55 AM (6/26/2006) BN 1 - 26



PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B404-165
OP: KB
AR: 1.45 in^2
LE: 169.5 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

BL# depth TYPE FMX
end ft kips

1 0.00 AVI 36.32
2 0.00 AVI 36.96
3 0.00 AVl 36.27
4 0.00 AVI 37.17
5 0.00 AVI 36.88
6 0.00 AVI 36.53
7 0.00 AVl 36.64
8 0.00 AVI 37.40
9 0.00 AVI 36-77

10 0.00 AVI 36.74
11 0.00 AVl 37.26
12 0.00 AVI 36.69
13 0.00 AVI 36..40
14 0.00 AVl 37.52
15 0.00 AVI 36.64
16 0.00 AVI 36.91
17 0.00 AVI 37.74

Average 36.87

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006

NWJ
Test date: 26-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

VMX
f/s

11.50
11.36
11.04
11.27
11.14
11.24
11.06
11.39
11.38
11.45
11.31
11.72
11.80
11.17
11.58
11.41
11.39
11.36

EFV

0.295
0.293
0.288
0.295
0.290
0.296
0.287
0.298
0.294
0.297
0.294
0.303
0.296
0.294
0.297
0.296
0.297
0.295

ETR
(%)

84 .2
83.8
82.4
84.4
82.7
84.5
82.1
85.0
84.0
84.8
84.0
86.6
84.5
84 .0
84.9
84.6
84.9
84.2

BPM

49.6
48.7
48.4
48.3
48.2
48.2
48.0
48.2
48.1
48.1
47.9
48.1
48.0
47.9
48.0
47.9
47.9
48.2

EMX
k-ft

0.295
0.293
0.288
0.295
0.290
0.296
0.287
0.298
0.294
0.297
0.294
0.303
0.296
0.294
0.297
0.296
0.297
0.295

EF2
k-ft

0.316
0.311
0.308
0.307
0.310
0.312
0.307
0.316
0.311
0.315
0.311
0.314
0.310
0.310
0.308
0.314
0.313
0.311

DFN
in

0.93
1. 11
0.85
1.09
0.86
0.88
0.96
0.93
0.94
1.00
0.86
1.02
0.97
0.96
1.06
0.93
0.93
0.96

FVP
1]

1.24
1.28
1.29
1.30
1.23
1.21
1.31
1.29
1.27
1.26
1.29
1.24
1.21
1.21
1.24
1.27
1.20
1.26

Total number of blows analyzed: 17

Time Summary
Drive 20 seconds 1:34:17 PM - 1:34:37 PM (6/26/2006) BN 1 - 17
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs B404-180
OP: KB

AR: 1.45 in^2
LE: 185.5 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

BL# depth TYPE FMX

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006

NWJ

Test date: 26-Jun-2006
SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

end ft
1 0.00
2 0.00
3 0.00
4 0.00
5 0.00
6 0.00
7 0.00
8 0.00
9 0.00

10 0.00
11 0.00
12 0.00
13 0.00
14 0.00
15 0.00
16 0.00
17 0.00
18 0.00
19 0.00
20 0.00
21 0.00
22 0.00
23 0.00
24 0.00
25 0.00
26 0.00
27 0.00
28 0.00
29 0.00
30 0.00
31 0.00
32 0.00
33 0.00
34 0.00
35 0.00
36 0.00
37 0.00
38 0.00
39 0.00
40 0.00

AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AV1
AVI
AVI
AV1
AVI
AVI
AVl
AVI
AVl
AVI
AVI
AVl
AV1
AVl
AVI
AVl
AVI
AVI
AVl
AVI
AVI
AV1
AVl
AVI
AVl
AVl
AVI
AVl
AVl
AVI

Average

kips
36.58
35 68
36.07
36.59
35.94
37.20
36.97
36.11
36.29
36.38
36.85
37.28
37.40
37.53
37.40
37.44
37.96
36.83
37.53
37.55
37.28
37.34
37.34
37.74
38.60
38.38
37.98
37.28
37.93
37.66
37.29
36.90
37.34
37.34
37.02
37.95
37.21
36.32
36.86
37.85
37.18

VMX
f/s

11.94
11.34
11.26
11.51
11.38
11.79
11.76
11.39
11.87
11.95
11.63
11.57
12.19
11.93
11.94
12.01
11.92
12.06
12.04
12.11
12.10
12.12
12.08
12.34
12.10
12.25
11.99
12.35
12.14
12.06
11.80
12.15
11.94
12.04
12.20
11.90
11.98
11.87
12.00

EFV

0.294
0.300
0.299
0.299
0.300
0.303
0.301
0.300
0.310
0.304
0.305
0.302
0.308
0.307
0.304
0.307
0.308
0.307
0.309
0.305
0.312
0.309
0.308
0.311
0.310
0.312
0.312
0.310
0.311
0.309
0.308
0.309
0.308
0.306
0.306
0.307
0.303
0.287
0.305

ETR
(%)

83.9
85.7
85.5
85.3
85.7
86.5
86.0
85. 6
88.5
86.8
87.0
86.3
88.1
87.6
87.0
87.7
88.1
87.8
88.2
87.2
89.2
88.3
88.0
88.8
88.6
89.1
89.0
88.6
89.0
88.2
87.9
88.2
87.9
87.4
87.5
87.7
86.7
81.9
87.1
88.3
87.3

BPM

52.6
53.0
53.5
53.8
53.7
53.4
53.9
53.7
53.8
53.9
53.7
53.9
53.8
53.8
53.9
53.8
54.0
53.8
53. 9
53.9
53.9
53.8
53.8
53.9
53.9
54.0
53.8
54.0
54.0
54.0
53.9
53.9
53.8
53.8
53.8
53.9
53.9
53.9
53.8
53.8

EMX
k-ft

0.294
0.300
0.299
0.299
0.300
0.303
0.301
0.300
0.310
0.304
0.305
0.302
0.308
0.307
0.304
0.307
0.308
0.307
0.309
0.305
0.312
0.309
0.308
0.311
0.310
0.312
0.312
0.310
0.311
0.309
0.308
0.309
0.308
0.306
0.306
0.307
0.303
0.287
0.305

EF2
k-ft

0.315
0.315
0.320
0.313
0.315
0.318
0.316
0.316
0.319
0.321
0.320
0.316
0.321
0.318
0.316
0.321
0. 322
0. 320
0.324
0.319
0.326
0.320
0.322
0.322
0.328
0.320
0.319
0.321
0.318
0.318
0.320
0.319
0.315
0.320
0.319
0.319
0.313
0.311
0.313

DFN FVP
in 1]

0.88 1.15
0.98 1.24
0.87 1.25
0.99 1.25
1.06 1.24
0.99 1.23
1.08 1.23
0.88 1.24
1.02 1.20
0.92 1.19
0.79 1.24
0.85 1 .26
0.85 1.21
0.87 1.24
0.80 1.23
0.89 1.22
0.72 1.25
0.83 1.20
0.73 1.22
0.66 1.22
0.76 1.19
0.66 1.18
0.69 1.19
0.69 1.20
0.57 1.25
0.68 1.23
0.74 1.25
0.53 1.18
0.64 1.23
0.61 1.23
0.60 1.20
0.69 1.18
0.60 1.23
0.47 1.21
0.55 1.18
0.44 1.06
0.49 1.06
0.31 1.16
0.49 1.21
0.60 1.16
0.74 1.21

12.46 0.309
11.94 0.306

Total number

0.309 0.317
0.306 0.319

of blows analyzed: 40

Time Summary
Drive 44 seconds 3:09:27 PM - 3:10:11 PM (6/26/2006) BN 1 - 40



GRL Engineers, Inc. - Case Method Results
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B404-195
OP: KB
AR: 1.45 in^2
LE: 210.5 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

BL# depth TYPE FMX VMX
end ft kips f/s

1 0.00 AVI 29.01 9.78
2 0.00 AVI 35.43 10.77
3 0.00 AVI 37.20 11.10
4 0.00 AVI 36.58 11.32
5 0.00 AVI 36.70 11.06
6 0.00 AVi 37.98 11.32
7 0.00 AVI 37.79 11.30
8 0.00 AVI 37.79 11.41
9 0.00 AVi 37.60 11.41

10 0.00 AVI 38.22 11.35
11 0.00 AVI 38.04 11.59
12 0.00 AVI 37.40 11.40
13 0.00 AVI 38.81 11.46
14 0.00 AVI 37.40 11.54
15 0.00 AVl 38.47 11.64
16 0.00 AVI 36.80 11.34
17 0.00 AVI 38.49 11.69
18 0.00 AVI 38.46 12.07
19 0.00 AVl 37.37 11.84
20 0.00 AVI 38.82 11.94
21 0.00 AVI 37.26 11.91
22 0.00 AVI 38.50 12.08
23 0.00 AVI 37.85 11.91
24 0.00 AVI 37.66 12.17
25 0.00 AVI 36.45 12.38
26 0.00 AVI 39.16 12.07

Average 37.36 11.53
To

Time Summary

Drive 26 seconds

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006

NWJ
Test date: 27-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

EFV

0.266
0.292
0.300
0.298
0.303
0.305
0.306
0.306
0.309
0.310
0.312
0.306
0.310
0.307
0.317
0.305
0.314
0.318
0.312
0.319
0.313
0.321
0.311
0.316
0.311
0.322
0.308

tal number

ETR BPM EMX
(%) M * k-ft

75.9 '* 0.266
83.6 56.3 0.292
85.7 56.4 0.300
85.2 56.2 0.298
86.6 56.2 0.303
87.3 56.3 0.305
87.3 56.2 0.306
87.3 56.3 0.306
88.2 56.3 0.309
88.6 56.2 0.310
89.1 56.1 0.312
87.4 56.3 0.306
88.7 56.2 0.310
87.7 56.2 0.307
90.6 56.4 0.317
87.1 56.2 0.305
89.8 56.2 0.314
91.0 56.3 0.318
89.2 56.3 0.312
91.2 56.4 0.319
89.3 56.3 0.313
91.7 56.3 0.321
89.0 56.3 0.311
90.2 56.2 0.316
88.9 56.2 0.311
92.0 56.4 0.322
88.0 56.3 0.308

of blows analyzed: 26

EF2
k-ft

0.275
0.314
0.324
0.319
0.333
0.332
0.334
0.331
0.332
0.333
0.335
0.324
0.336
0.328
0.337
0.320
0.331
0.339
0.324
0.339
0.329
0.335
0.330
0.335
0.322
0.337
0.328

DFN
in

0.11
0.30
0.34
0.42
0.56
0.56
0.74
0.64
0.69
0.86
0.88
0.82
0.71
0.78
0.87
0.85
1.05
0.80
0.84
0.80
0.64
0.73
0. 65
0.64
0. 60
0.83
0.68

FVP
[]

1.17
1.29
1.32
1.16
1.30
1.25
1.27
1.30
1.27
1.24
1.29
1.25
1.33
1.27
1.30
1.27
1.29
1.25
1.24
1.28
1.22
1.25
1.24
1.22
1.16
1.27
1.26

9:32:06 AM - 9:32:32 AM (6/27/2006) BN 1 - 26



GRL Engineers, Inc. - Case Method Results
Test date: 22-Jun-2006
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006

B409-15
OP: KB

AR: 1.19 in^2
LE: 19.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

BL# depth TYPE FMX
end ft kips

AW rod
Test date: 22-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

Max Transferred Energy
Energy of F^2
Final Displacement
Force/Velocity proportionality

EMX:
EF2:
DFN:
FVP:

1 0.00 AVI
2 0.00 AVl
3 0.00 AVI
4 0.00 AVI
5 0.00 AVI
6 0.00 AVI
7 0.00 AVI
8 0.00 AVl
9 0.00 AVI

10 0.00 AVI
Average

Time Summary
Drive 9 seconds

25.74
27.35
27.56
27.65
27.52
27 .67
27.22
27.78
27.80
28.09
27.44

VMX
f/s

14.60
15.34
15.43
16.32
15.62
15.53
15. 65
15.71
15.69
15. 90
15-58

EFV ETR
(%)

0.254 72.5
0.259 74.0
0.253 72.2
0.316 90.3
0.255 72.9
0.280 80.0
0.260 74.3
0.278 79.4
0.324 92.6
0.298 85.2
0.278 79.4

BPM

53.3
55.4
56.6
56.4
56.7
56.7
56.8
56.7
56.8
56.2

EMX
k-ft

0.254
0.259
0.253
0.316
0.255
0.280
0.260
0.278
0.324
0.298
0.278

EF2
k-ft

0.256
0.263
0.264
0.273
0.268
0.267
0.267
0.267
0.269
0.272
0.267

DFN FVP
in 1]

1.43 0.80
-0.08 0.81
0.95 0.85
1.13 0.80

-0.92 0.80
0.61 0.80
0.14 0.80

-0.10 0.80
1.79 0.86

-0.25 0.79
0.47 0.81

Total number of blows analyzed: 10

7:24:47 AM - 7:24:56 AM (6/22/2006) BN 1 - 10



GRL Engineers, Inc. - Case Method Results
PDIPLOT Ver, 2005.2 - Printed: 18-Jul-2006 Test date: 22-Jun-2006

FMX (kips)
Maximum Force
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B409-30
OP: KB

AR: 1.19 in^2
LE: 34.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

BL# depth TYPE FMX
end ft kips

1 0.00 AVI 27.05
2 0.00 AVl 27.92
3 0.00 AVI 28.05
4 0.00 AVl 28.26
5 0.00 AVl 27.90
6 0.00 AVI 27.97
7 0.00 AVI 27.84
8 0.00 AVI 27.18
9 0.00 AVl 27.52

10 0.00 AVI 28.19
11 0.00 AVI 28.08
12 0.00 AVI 27.65
13 0.00 AVI 28.42
14 0.00 AVl 28.27
15 0.00 AVi 28.60
16 0.00 AVI 28.07
17 0.00 AVI 28.48
18 0.00 AVI 28.35
19 0.00 AVI 28.35
20 0.00 AVI 28.20
21 0.00 AVl 28.41
22 0.00 AVI 28.27
23 0.00 AVI 27.95
24 0.00 AVI 28.51
25 0.00 AVI 28.24
26 0.00 AVI 28.33
27 0.00 AVl 28.36
28 0.00 AVI 28.37
29 0.00 AVi 28.35
30 0.00 AVI 28.41
31 0.00 AVl 28.20
32 0.00 AVl 28.25
33 0.00 AVl 28.12
34 0.00 AVl 28.12
35 0.00 AVI 28.48

Average 28.13

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006

AW rod
Test date: 22-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

VMX
f/s

15.38
15.93
15.82
15.74
15.84
16.17
15. 94
15.77
15.79
16.20
15.95
16.37
16.48
16.00
16.30
15.67
16.07
15.97
16.16
15.77
16.23
16.37
16.36
16.42
16.16
16.36
16.40
16.42
16.21
16.37
16.41
16.02
16.52
15.88
16.11
16.10

EFV

0.275
0.313
0.318
0.304
0.264
0.288
0.250
0.271
0.300
0.293
0.293
0.278
0.303
0.242
0.347
0.238
0.339
0.246
0.282
0.262
0.288
0.311
0.340
0.344
0.298
0.304
0.261
0.335
0.293
0.296
0.256
0.243
0.312
0.252
0.278
0.289

ETR BPM EMX
(%) M * k-ft

78.7 * 0.275
89.3 55.1 0.313
90.9 56.0 0.318
86.7 55.6 0.304
75.4 56.8 0.264
82.3 56.3 0.288
71.4 55.9 0.250
77.3 56.5 0.271
85.7 56.5 0.300
83.7 55.9 0.293
83.7 55.9 0.293
79.3 56.2 0.278
86.4 56.2 0.303
69.1 56.1 0.242
99.2 56.2 0.347
68.1 56.1 0.238
96.9 56.0 0.339
70.3 56.1 0.246
80.5 56.0 0.282
74.9 56.1 0.262
82.2 56.1 0.288
88.8 56.1 0.311
97.1 56.2 0.340
98.3 56.0 0.344
85.3 56.1 0.298
87.0 56.1 0.304
74.6 56.0 0.261
95.6 56.2 0.335
83.8 56.1 0.293
84.5 28.0 0.296
73.1 56.0 0.256
69.3 56.2 0.243
89.0 56.1 0.312
72.0 56.1 0.252
79.5 56.3 0.278
82.6 55.3 0.289

EF2
k-ft

0.298
0.302
0.301
0.310
0.301
0.303
0.299
0.298
0.296
0.306
0.306
0.298
0.309
0.304
0.305
0.304
0.308
0.304
0.301
0.305
0.305
0.306
0.303
0.308
0.303
0.306
0.305
0.307
0.305
0.304
0.302
0.302
0.303
0.301
0.306
0.304

DFN
in

-1.71
-1.25
-1.05
-2.39
-2.70
-1.77
-2.51
-2.78
-1.75
-2.17
-2.57
-3.40
-3.38
-3.19
-2.25
-3.14
-1.29
-2.85
-2.87
-2.73
-2.14
-2.10
-1.88
-1.55
-2.71
-2.17
-2.46
-2.48
-2.30
-2.28
-3.42
-3.50
-2.86
-3.74
-3.28
-2.47

FVP
[1

0.84
0.75
0.76
0.76
0.84
0.76
0.76
0.82
0.75
0.76
0.75
0.75
0.78
0.75
0.75
0.85
0.75
0.76
0.76
0.74
0.76
0.77
0.79
0.77
0.76
0.76
0.77
0.78
0.75
0.75
0.75
0.75
0.77
0.75
0.75
0.77

Total number of blows analyzed: 35

Time Summary
Drive I minute 9 seconds 8:38:28 AM - 8:39:37 AM (6/22/2006) BN 1 - 35
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B409-49
OP: KB
AR: 1.19 in^2
LE: 53.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: -Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows •_e Minute ''. ..._

BL# depth TYPE FMX
end ft kips

1 0.00 AVI 26.94
2 0.00 AVI 28.22 ]
3 0.00 AVI 27.90
4 0.00 AVI 27.53
5 0.00 AVI 27.79
6 0.00 AVI 28.01
7 0.00 AVI 27.78 1
8 0.00 AVI 28.04 1
9 0.00 AVI 28.33 1

10 0.00 AVI 27.90 1
11 0.00 AVI 27.90 1
12 0.00 AV1 28.39 1
13 0.00 AVI 28.33 1
14 0.00 AVI 28.50 1
15 0.00 AVl 34.09 1

Average 28.38 1

Page 1 of I
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006

AW rod
Test date: 22-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

f
17.
16.
16.
16.
16.
16.
17.
16.
L7.
17.
.6.

.6.

.7.
16.
.6.

iMX EFV ETR BPM EMX
/s ** (%) ** k-ft
16 0.260 74.2 ** 0.260
70 0.263 75.2 54.6 0.263
28 0.245 70.1 54.8 0.245
70 0.209 59.8 54.9 0.209
99 0.234 66.7 54.9 0.234
57 0.224 64.0 55.4 0.224
29 0.228 65.2 55.5 0.228
97 0.251 71.7 55.8 0.251
15 0.252 71.9 55.5 0.252
28 0.256 73.2 55.8 0.256
89 0.236 67.4 55.8 0.236
22 0.241 69.0 55.9 0.241
92 0.232 66.4 56.3 0.232
02 0.239 68.4 56.1 0.239
86 0.272 77.9 56.1 0.272
93 0.243 69.4 55.5 0.243
Total number of blows analyzed: 15

EF2
k-ft

0. 312
0.311
0.312
0.306
0.310
0.309
0.312
0.307
0.305
0.310
0.307
0.306
0.311
0.316
0.452
0.319

DFN FVP
in 1]

-3.23 0.75
-0.31 0.74
-5.43 0.72
-9.22 0.74
-3.12 0.73
-2.33 0.73
-3.26 0.73
-5.95 0.75
-3.62 0.71
-3.00 0.75
-4.17 0.76
-4.26 0.72
-3.43 0.74
-2.59 0.74
-4.12 0.91
-3.87 0.75

Time Summary

Drive 16 seconds 10:55:15 AM - 10:55:31 AM (6/22/2006) BN 1 - 15
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GRL Engineers, Inc. - Case Method Results

Test date: 22-Jun-2006
SPT, Calvert Cliffs - B409-60
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B409-60
OP: KB

AR: 1.19 in^2
LE: 65.5 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

BL# depth TYPE FMX
end ft kips

1 0.00 AVI 26.05 15
2 0.00 AVl 26.68 16
3 0.00 AVl 26.97 16
4 0.00 AVI 25.87 16

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006

AWJ
Test date: 22-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

VMX
fUs
.41
.71
.88
.68
.42

EFV

0.290
0.297
0.299
0.299
0.296

ETR
(%)

82.9
84.9
85.5
85.5
84.7

BPM EMX
** k-ft
** 0.290

27.3 0.297
** 0.299

28.1 0.299
27.7 0.296

EF2
k-ft

0.288
0.288
0.291
0.286
0.288

DFN
in

2.71
2.83
2.08
1.77
2.35

FVP
[1

0.47
0.38
0.38
0.41
0.41Average 26.39 16

Total number of blows analyzed: 4

Time Summary

Drive 8 seconds 12:42:32 PM - 12:42:40 PM (6/22/2006) BN 1 - 4



GRL Engineers, Inc. - Case Method Results
PDIPLOT Ver. 2005,2 - Printed: 18-Jul-2006
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B409-75
OP: KB
AR: 1.19 in^2
LE: 80.5 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute ___

BL# depth TYPE FMX
end ft kips

1 0.00 AVI 25.73
2 0.00 AVI 25.95
3 0.00 AVI 26.02
4 0.00 AVI 25.93
5 0.00 AVI 26.34
6 0.00 AVI 25.90
7 0.00 AVI 25.72
8 0.00 AVI 25.91
9 0.00 AVI 26.00

10 0.00 AVI 26.36
11 0.00 AVI 25.91
12 0.00 AVI 26.41
13 0.00 AVl 25.66
14 0.00 AVI 26.34
15 0.00 AVI 25.28
16 0.00 AVI 26.31
17 0.00 AVI 26.08
18 0.00 AVI 26.31
19 0.00 AVI 25.68
20 0.00 AVi 25.37
21 0.00 AVI 26.14
22 0.00 AVI 25.23
23 0.00 AVI 25.87
24 0.00 AVI 25.53
25 0.00 AVI 26.06

Average' 25.92

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006

AWJ
Test date: 22-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

VMX
f/s

15.22
15.15
15.07
15.73
15.36
15.62
15.71
16.00
15.52
15.72
16.01
15.75
15.86
15.80
15.95
15.67
15.79
15.66
16.31
15.81
16.22
15.94
15.88
15.68

EFV

0.285
0.289
0.291
0.292
0.296
0.294
0.296
0.296
0.294
0.298
0.300
0.300
0.297
0.301
0.298
0.302
0.304
0.303
0.306
0.296
0.301
0.295
0.299
0.292
0.302
0.297

ETR
M%)

81.5
82.6
83.1
83.3
84.5
84.0
84.7
84.7
84.0
85.1
85.7
85.6
84.9
86.0
85.2
86.2
86.9
86.4
87.5
84.5
86.1
84.4
85.5
83.5
86.4
84.9

BPM

55.9
55.7
55.7
56.3
56.3
56.5
56.4
56.7
56.8
56.3
56.7
56.7
56.6
56.8
56.9
56.3
56.9
56.3
57.0
56.4
56.7
56.7
56.8
56.2
56.5

EMX
k-ft

0.285
0.289
0.291
0.292
0.296
0.294
0.296
0.296
0.294
0.298
0.300
0.300
0.297
0.301
0.298
0.302
0.304
0.303
0.306
0.296
0.301
0.295
0.299
0.292
0.302
0.297

EF2
k-ft

0.264
0.272
0.272
0.271
0.279
0.275
0.278
0.272
0.274
0.276
0.274
0.279
0.276
0.278
0.271
0.276
0.273
0.275
0.277
0.273
0.277
0.271
0.274
0.267
0.274
0.274

DFN FVP
in [1

1.33 0.70
1.10 0.71
1.31 0.72
1.14 0.65
0.97 0.72
0.92 0.64
0.93 0.62
0.85 0.64
0.85 0.65
0.91 0.68
0.82 0.65
0.86 0.69
0.62 0.62
0.69 0.70
1.02 0.60
0.89 0.70
0.83 0.69
0.66 0.68
0.43 0.62
0.34 0.61
0.49 0.64
0.38 0.61
0.33 0.71
0.51 0.64
0.63 0.69
0.79 0.66

16.14
15.74

Total number of blows analyzed: 25

Time Summary
Drive 25 seconds 2:43:57 PM - 2:44:22 PM (6/22/2006) BN 1 - 25



GRL Engineers, Inc. - Case Method Results
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006 Test date: 23-Jun-2006

SPT, Calvert Cliffs - B409-90
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B409-90
OP: KB
AR:
LE:
WS:
FMX:
VMX:
EFV
ETR
BPM

BL#
end

4

7

1

2

2

1:

12

2

13

15

23

20

2:22

23

24

1.19 in^2
95.5 ft

16,807.9 f/s
Maximum Force
Maximum Velocity
Energy of FV
Energy Transfer Ratio
Blows per Minute

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006

AWJ
Test date: 23-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

5

2

6

0
1

6

depth
ft

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Ave

TYPE FMX
kips

AVI 26.95
AVI 28.20
AVI 27.17
AVl 27.08
AVI 26.60
AVI 27.21
AVI 26.50
AVI 27.05
AVI 27.54
AVi 27.22
AVI 28.52
AVI 27.95
AVI 28,57
AVI 27.16
AVI 28.42
AVi 26.74
AVl 27.79
AVI 28.24
AVI 27.31
AVi 26.99
AVl 27.77
AVl 27.90
AVI 27.46
AVi 26.82
AVl 27.98

erage 27.48

VMX
f/s

14.82
14.21
14.40
14.34
14 .32
14 .66
14.41
14.49
14.76
14.81
14.28
14.84
14.51
14.80
14 .47
14.81
14.81
14.38
15.03
14.72
14.94
14.72
14.85
15.10
15.02
14.66

EFV

0.297
0.281
0.289
0.294
0.289
0.289
0.292
0.287
0.292
0.296
0.284
0.289
0.287
0.288
0.285
0.285
0.289
0.282
0.291
0.291
0.288
0.290
0.288
0.293
0.298
0.289

ETR
M%)

84. 9
80.2
82.5
84 .0
82.5
82.5
83.6
82.0
83.4
84.6
81.3
82.5
81. 9
82.2
81.3
81.5
82.7
80.7
83.2
83.0
82.2
82.9
82.4
83.7
85.1
82.7

BPM

52. 4
52.4
53.6
54 .1
53.8
54.2
54.1
54.2
53.9
54 .2
54.0
54.0
54 .3
54.0
54 .2
54.0
54 .2
53. 9
54 .2
54.1
54.1
54.2
54.0
54.2
53.9

EMX
k-ft

0.297
0.281
0.289
0.294
0.289
0.289
0.292
0.287
0.292
0.296
0.284
0.289
0.287
0.288
0.285
0.285
0.289
0.282
0.291
0.291
0.288
0.290
0.288
0.293
0.298
0.289

EF2
k-ft

0.311
0.311
0.309
0,312
0.310
0.310
0.312
0. 306
0.312
0.312
0.313
0.313
0.317
0.310
0.316
0.304
0.313
0.314
0.310
0.312
0.310
0.314
0.311
0.311
0.312
0.311

DFN
in

2.05
1.35
0.85
0.89
0.75
0.72
0.70
0.79
0.59
0.90
0.71
0.80
0.90
0.90
0.97
0.95
0.88
0.79
0.83
0.94
0.86
1.05
0.85
0.80
0.96
0.91

FVP
1]

0.57
0.66
0.58
0.72
0.60
0.66
0.61
0.69
0. 67
0.70
0.68
0.69
0.73
0.66
0.68
0.64
0.65
0.72
0.67
0.69
0.65
0.74
0.65
0.69
0.71
0.67

Total number of blows analyzed: 25

Time Summary

Drive 27 seconds 8:25:11 AM - 8:25:38 AM (6/23/2006) BN 4 - 28
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B409-105
OP: KB
AR:
LE:
WS:

1.19 in^2
110.5 ft

16,807.9 f/s

Page 1 of I
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006

AWJ
Test date: 23-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

BL# depth TYPE FMX VMX
end ft kips f/s

1 0.00 AVI 26.44 15.80
2 0.00 AVI 26.58 15.97
3 0.00 AVI 27.38 15.79
4 0.00 AVI 27.46 16.23
5 0.00 AVI 27.72 16.30
6 0.00 AVI 28.01 16.44
7 0.00 AVI 27.93 16.34
8 0.00 AVI 27.68 16.20
9 0.00 AVI 28.07 16.35

10 0.00 AVi 27.93 16.30
11 0.00 AVI 27.97 16.37
12 0.00 AVI 27.99 16.48
13 0.00 AVI 27.91 16.41
14 0.00 AVl 27.59 16.56
15 0.00 AVl 28.42 16.63
16 0.00 AVI 28.34 16.33

Average 27.71 16.28

EFV

0.314
0.316
0.314
0.311
0.317
0.318
0.314
0.313
0.313
0.312
0.318
0.315
0.314
0.318
0.314
0.311
0.315

ETR
(%)

89.6
90.4
89.7
88.9
90.7
90.9
89.8
89.5
89.5
89.1
90.8
89.9
89.7
90.7
89.7
89.0

89.9

BPM

54.0
54.3
54.5
54.6
54.9
55.1
55.2
55.0
55.1
55.1
55.1
55.1
54.9
55.4
54.9
55.5
54.9

EMX
k-ft

0.314
0.316
0.314
0.311
0.317
0.318
0.314
0.313
0.313
0.312
0.318
0.315
0.314
0.318
0.314
0.311
0.315

EF2
k-ft

0.285
0.282
0.287
0.284
0.291
0.290
0.289
0.290
0.292
0.291
0.292
0.290
0.292
0.294
0.292
0.291
0.289

DFN FVP
in []

2.10 0.64
2.14 0.65
2.10 0.64
1.67 0.60
1.59 0.62
1.44 0.59
1.31 0.58
1.17 0.64
1.09 0.60
0.96 0.58
1.04 0.60
0.78 0.59
0.70 0.64
0.72 0.67
0.71 0.58
0.93 0.58
1.28 0.61

Total number of blows analyzed: 16

Time Summary
Drive 16 seconds 10:17:01 AM - 10:17:17 AM (6/23/2006) BN 1 - 16



GRL Engineers, Inc. - Case Method Results
Test date: 26-Jun-2006PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B409-120
OP: KB
AR: 1.19 in^2
LE: 124.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

BL# depth TYPE FMX VMX
end ft kips f/s

1 0.00 AVI 27.59 15.32
2 0.00 AVI 27.65 15.78
3 0.00 AVI 27.34 15.66
4 0.00 AVI 27.78 15.48
5 0.00 AVI 27.92 15.70
6 0.00 AVI 27.73 15.63
7 0.00 AVI 27.56 15.84
8 0.00 AV1 27.84 15.49
9 0.00 AVI 27.95 15.65

10 0.00 AVI 27.60 15.62
11 0.00 AVI 27.95 15.64
12 0.00 AVl 27.93 15.59
13 0.00 AV1 27.95 15.47
14 0.00 AVI 27.75 15.67

Average 27.75 15.61

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006

AWJ
Test date: 26-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

EFV

0.308
0.316
0.304
0.303
0.300
0.304
0.305
0.299
0.305
0.305
0.305
0.306
0.287
0.306
0.304

ETR
(%)

88.0
90.2
86.7
86.6
85.8
87.0
87.2
85.6
87.1
87.1
87.0
87.3
81.9
87.3
86.8

BPM EMX EF2
** k-ft k-ft

53.2 0.308 0.287
53.6 0.316 0.295
54.5 0.304 0.289
54.7 0.303 0.291
54.1 0.300 0.290
54.9 0.304 0.294
54.3 0.305 0.295
54.7 0.299 0.287
54.3 0.305 0.290
54.6 0.305 0.292
54.7 0.305 0.290
54.5 0.306 0.292
54.7 0.287 0.289
54.4 0.306 0.290
54.4 0.304 0.291

DFN FVP
in [1

0.79 0.52
0.80 0.53
0.87 0.54
0.88 0.52
0.83 0.64
0.87 0.53
0. 94 0.54
1.16 0.62
0.96 0.66
1 .11 0.55
1. 11 0.66
1.04 0.65
0.88 0.59
1.22 0.54
0.96 0.58

Total number of blows analyzed: 14

Time Summary
Drive 15 seconds 12:27:42 PM - 12:27:57 PM (6/26/2006) BN 1 - 14



GRL Engineers, Inc. - Case Method Results
Test date: 27-Jun-2006

SPT, Calvert Cliffs - B409-135
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GRL Engineers, Inc.
Case Method Results

SP
OP

AR
LE
WS

FM
VM

EF
ET
BP

B

en

'T, Calvert Cliffs - B409-
P: KB

1.19 in^2
140.5 ft

16,807.9 f/s

IX: Maximum Force
IX: Maximum Velocity
'V: Energy of FV
R: Energy Transfer Ratio
'M: Blows per Minute
IL# depth TYPE FMX
d ft kips

1 0.00 AVI 26.71
2 0.00 AVI 26.40
3 0.00 AVI 25.89
4 0.00 AVI 25.59
5 0.00 AVI 25.32
6 0.00 AVI 26.28
7 0.00 AVI 25.71
8 0.00 AVI 25.62
9 0.00 AVI 25.88
10 0.00 AVI 25.97
11 0.00 AVI 25.79
12 0.00 AVI 26.31
13 0.00 AVI 25.87
14 0.00 AVI 25.33
15 0.00 AVl 26.38
16 0.00 AVI 25.97
17 0.00 AVi 25.51
18 0.00 AVI 26.17
19 0.00 AVI 26.31

Average 25.95

-135

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006

AWJ
Test date: 27-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX:
EF2:
DFN:
FVP:

Max Transferred Energy
Energy of F^2
Final Displacement
Force/Velocity proportionality

VMX
f/s

15.12
15.25
15.18
15.21
15.10
15.31
15.30
14.97
15.50
15.18
15.49
15.29
15.22
15.33
15.10
15.11
15.19
15.43
15.20
15.24

EFV

0.309
0.308
0.306
0.303
0.303
0.310
0.304
0.306
0.307
0.308
0.313
0.307
0.307
0.306
0.307
0.308
0.306
0.309
0.305
0.307

ETR BPM EMX
(%) ** k-ft

88.3 54.7 0.309
88.0 54.7 0.308
87.4 54.8 0.306
86.5 55.0 0.303
86.7 54.9 0.303
88.6 54.9 0.310
86.8 55.2 0.304
87 .4 54 .7 0.306
87.8 55.1 0.307
87.9 54.8 0.308
89.3 55.1 0.313
87.7 55.1 0.307
87.7 54.9 0.307
87.6 55.2 0.306
87.6 54.8 0.307
87.9 55.3 0.308
87 3 54.9 0.306
88.2 55.2 0.309
87.2 54.9 0.305
87.7 55.0 0.307

EF2 DFN FVP
k-ft in []

0.301 1.31 0.62
0.297 1.25 0.62
0.293 1.25 0.59
0.289 1.37 0.59
0.290 1.22 0.58
0.293 1.22 0.63
0.286 0.97 0.60
0.293 1.18 0.59
0.292 1.12 0.61
0.292 0.81 0.60
0.292 1.10 0.59
0.293 0.51 0.60
0.289 1.03 0.60
0.286 0.94 0.59
0.298 0.65 0.60
0.293 0.87 0.60
0.289 0.77 0.59
0.291 0.80 0.62
0.290 1.00 0.60
0.292 1.02 0.60

Total number of blows analyzed: 19

Time Summary
Drive 19 seconds 8:02:44 AM - 8:03:03 AM (6/27/2006) BN 1 - 19



GRL Engineers, Inc. - Case Method Results
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GRL Engineers, Inc.
Case Method Results

SPT, Calvert Cliffs - B409-150
OP: KB
AR: 1.19 in^2
LE: 154.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

BL# depth TYPE FMX
end ft kips

1 0.00 AVI 25.46 1
2 0.00 AVI 24.62 1
3 0.00 AVI 24.50 1
4 0.00 AVI 24.44 1
5 0.00 AVI 24.63 1
6 0.00 AVI 24.53 1
7 0.00 AVI 24.63 1
8 0.00 AVI 24.55 1
9 0.00 AVl 24.38 1

10 0.00 AVI 24.59 1
11 0.00 AVl 24.65 1
12 0.00 AVI 24.44 1
13 0.00 AVI 24.44 1
14 0.00 AV1 24.19 1'
15 0.00 AVI 24.35 1
16 0.00 AVl 24.14 1
17 0.00 AVI 24.48 1
18 0.00 AVl 24.26 1
19 0.00 AVI 24.02 1
20 0.00 AV1 24.23 1
21 0.00 AVI 24.14 1
22 0.00 AVI 24.17 1
23 0.00 AVI 23.89 1
24 0.00 AVI 24.04 1
25 0.00 AVI 24.18 1

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006

AWJ
Test date: 27-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.00

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: Force/Velocity proportionality

VMX
f/s

8.48
6.78
7.59
7.46
7.22
7.11
7.25
7,70
7.38
7.51
7.27
7.29
7.35
7.93
7.46
7.50
7.43
7.42
7.40
8.14
7.49
8.02
7.63
7.75
7.67
7.53

EFV

0.311
0.289
0.296
0.290
0.294
0.287
0.290
0.297
0.295
0.300
0.296
0.298
0.299
0.297
0.299
0.301
0.301
0.303
0.296
0.303
0.300
0.308
0.303
0.306
0.305
0.299

ETR BPM EMX
(M) * k-ft

88.9 ** 0.311
82.6 55..0 0.289
84.6 55.8 0.296
83.0 55.6 0.290
83.9 56.5 0.294
82.0 56.3 0.287
82.8 56.1 0.290
84.8 56.2 0.297
84.2 56.5 0.295
85.8 56.3 0.300
84.7 55.8 0.296
85.1 56.8 0.298
85.4 56.0 0.299
84.8 56.4 0.297
85.6 56.1 0.299
86.0 56.2 0.301
86.0 56.0 0.301
86.7 56.4 0.303
84.6 56.1 0.296
86.7 56.3 0.303
85.6 56.0 0.300
88.0 56,3 0.308
86.5 56.4 0.303
87.5 56.0 0.306
87.2 56.4 0.305
85.3 56.2 0.299

of blows analyzed: 25

EF2
k-ft

0.287
0.276
0.266
0.263
0.264
0.262
0.263
0.266
0.265
0.268
0.267
0.266
0.267
0.266
0.268
0.265
0.271
0.268
0.268
0.269
0.264
0.271
0.268
0.267
0.268
0.268

DFN
in

0.78
0 43
0.71
0.68
0.76
0.82
0. 81
0.98
0.80
0. 85
0.71
0.71
0.71
0. 67
0.67
0.74
0.66
0.68
0. 67
0.75
0.76
0.83
0.85
0.86
0.91
0.75

FVP
[1

0.42
0.44
0.37
0.37
0.36
0.37
0.36
0.41
0.37
0.36
0.43
0.44
0.37
0.40
0.43
0.37
0.37
0.43
0.37
0.39
0.38
0.41
0.40
0.38
0.44
0.39Average 24.40 1

Total number

Time Summary
Drive 26 seconds 10:29:48 AM - 10:30:14 AM (6/27/2006) BN 1 - 25



GRL Engineers, Inc. - Case Method Results
PDJPLOT Ver. 2005.2 - Printed: 18-Jul-2006 Test date: 20-Jun-2006
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GRL Engineers, Inc.
Case Method Results

Calvert Cliffs - B-744-15
OP: SDW

AR: 1.19 in^2
LE: 19.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006

SPT
Test date: 20-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.70

Max Transferred Energy
Energy of F^2
Final Displacement
Force/Velocity proportionality

EMX:
EF2:
DFN:
FVP:

BL#
end

1
2
3
4
5
6
7
8

depth
ft

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TYPE FMX
kips

AVI 24.05
AVI 24 .92
AVI 24 .01
AVI 24 .97
AVI 24.61
AVI 24 .70
AVI 24 .51
AVI 25.02

VMX
f/s

16.92
16.76
16.60
16.57
16.74
16.73
16.68
16.65
16.24
16.65

EFV

0.243
0.248
0.265
0.253
0.266
0.250
0.253
0.259
0.260
0.255

ETR BPM EMX EF2
(%) ** k-ft k-ft

69.3 ** 0.243 0.223
70.7 51.1 0.248 0.228
75.8 51.2 0.265 0.226
72.4 51.1 0.253 0.226
75.9 51.2 0.266 0.227
71.5 51.2 0.250 0.223
72.2 51.1 0.253 0.228
74.0 51.1 0.259 0.227
74.2 51.2 0.260 0.226
72.9 51.1 0.255 0.226
of blows analyzed: 9

DFN
in

1.89
0.75
2.13
2.03
2.29
1.98
1.67
1.66
2.15
1.84

FVP
[I

0.88
0.85
0.89
0.89
0.82
0.83
0.86
0.82
0.82
0.85

9 0.00 AVI 25.08
Average 24.65

Total number

Time Summary
Drive 10 seconds 12:53:23 PM - 12:53:33 PM (6/20/2006) BN I - 9



GRL Engineers, Inc. - Case Method Results
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006 Test date: 20-Jun-2006
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GRL Engineers, Inc.
Case Method Results

Calvert Cliffs - B-744-30
OP: SDW

AR: 1.19 in^2
LE: 34.0 ft
WS: 16,807.9 f/s

FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM Blowssper Minute
BL# depth TYPE FMX
end ft kips

1 0.00 AVI 25.25
2 0.00 AVI 24.73
3 0.00 AVl 24.29
4 0.00 AVI 23.73
5 0.00 AVI 23.92
6 0.00 AVi 23.02

Average 24.16

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006

SPT
Test date: 20-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.70

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: -Force/Velocity proportionality

VMX EFV ETR BPM EMX
f/s (%) ** k-ft

14.20 0.278 79.4 ** 0.278
14.16 0.284 81.2 51.7 0.284
13.61 0.276 78.8 50.9 0.276
14.00 0.273 78.1 51.2 0.273
14.02 0.284 81.2 50.2 0.284
13.41 0.274 78.3 24.3 0.274
13.90 0.278 79.5 45.7 0.278

Total number of blows analyzed: 6

EF2
k-ft

0.263
0.263
0.261
0.259
0.268
0.261
0.263

DFN
in

2 .07
3. 18
2.22
1. 90
1.94
1.88

2.20

FVP
[1

0.84
0. 81
0.78
0.80
0.76
0.77
0.79

Time Summary

Drive 7 seconds 2:04:06 PM - 2:04:13 PM (6/20/2006) BN 1 - 6
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GRL Engineers, Inc. - Case Method Results

Test date: 20-Jun-524-06
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GRL Engineers, Inc.
Case Method Results

Calvert Cliffs - B-744-45
OP: SDW

AR: 1.19 in^2
LE: 49.0 ft
WS: 16,807.9 f/s

Page l' of 1
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006

SPT
Test date: 20-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.70

Max Transferred Energy
Energy of F^2
Final Displacement
Force/Velocity proportionality

FMX:
VMX:
EFV:
ETR:
BPM:

BL#
end

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

Maximum Force
Maximum Velocity
Energy of FV
Energy Transfer Ratio
Blows per Minute
depth TYPE FMX

ft kips
0.00 AVI 21.99
0.00 AVI 21.71
0.00 AVI 21.91
0.00 AVI 22.17
0.00 AVI 21.60
0.00 AVI 21.88
0.00 AVI 21.67
0.00 AVI 21.81
0.00 AVI 21.76
0.00 AVI 20.49
0.00 AVI 20.36
0.00 AVI 21.09
0.00 AVI 21.23
0.00 AVI 20.72
0.00 AVI 20.55
0.00 AVl 22.11
0.00 AVi 20.08
0.00 AVI 21.38
0.00 AVI 20.24
0.00 AVI 20.94
0.00 AVI 20.76

Average 21.26

EMX:
EF2:
DFN:
FVP:

VMX
f/s

15.25
15.43
15.38
15.19
15.17
14.95
14.89
14.83
14.89
13.85
14.18
14.85
15.02
14.29
14.60
15.25
14.13
14.95
14.50
14.67
14.70
14.81

EFV

0.291
0.295
0.299
0.299
0.296
0.295
0.294
0.295
0.296
0.286
0.292
0.293
0.289
0.285
0.289
0.297
0.283
0.294
0.286
0.295
0.293
0.292

ETR BPM EMX
(%) ** k-ft

83.0 ** 0.291
84.3 50.9 0.295
85.4 50.9 0.299
85.5 51.1 0.299
84.6 51.1 0.296
84.3 51.0 0.295
84.0 51.1 0.294
84.2 51.1 0.295
84.7 51.0 0.296
81.8 51.1 0.286
83.4 51.1 0.292
83.8 51.0 0.293
82.6 51.2 0.289
81.4 51.0 0.285
82.6 51.1 0.289
84.7 50.9 0.297
81.0 51.0 0.283
84.0 51.1 0.294
81.7 50.9 0.286
84.2 51.0 0.295
83.8 26.0 0.293
83.6 49.8 0.292

of blows analyzed: 21

EF2
k-ft

0.253
0.256
0.258
0.257
0.255
0.257
0.253
0.252
0.243
0.239
0.238
0.247
0.251
0.244
0.247
0.249
0.240
0.247
0.240
0.246
0.245
0.248

DFN
in

1.30
1 .07
1.22
1.20
0. 99
0.82
0.89
0.86
0.88
0.74
0.70
0.43
0.41
0.78
0. 67
0.95
0. 60
0.78
0.48
0.49
0.52
0.80

FVP
1]

0.59
0.58
0.58
0.67
0.59
0.67
0.65
0.61
0.60
0.70
0.61
0.58
0.65
0.68
0..66
0.63
0.67
0.59
0.66
0.67
0.60
0.63

Total number

Time Summary
Drive 25 seconds 3:05:48 PM - 3:06:13 PM (6/20/2006) BN 1 - 21



GRL Engineers, Inc. - Case Method Results
PDWPLOT Ver. 2005.2 - Printed: 18-Jul-2006 Test date: 20-Jun-2006
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GRL Engineers, Inc.
Case Method Results

Calvert Cliffs - B-744-60
OP: SDW
AR: 1.19 in^2
LE: 64.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum V.elocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006

SPT
Test date: 20-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.70

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: 'Force/Velocity proportionality

BL# depth
end ft

1 0.00
2 0.00
3 0.00
4 0.00
5 0.00
6 0.00
7 0.00
8 0.00
9 0.00
10 0.00
11 0.00
12 0.00
13 0.00
14 0.00
15 0.00
16 0.00
17 0.00

Ave

TYPE FMX
kips

AVI 24.98
AVI 24.51
AV1 24.99
AVI 24.44
AVI 24.64
AVI 24.17
AVI 24.75
AVI 24.69
AVI 24.62
AVI 24.77
AVI 24 .72
AVI 25.36
AV1 24.76
AVl 24.33
AVI 24.45
AVI 24.70
AVl 24.80

erage 24.69

VMX
f/s

14.32
14.70
14.26
13.78
13.58
13.48
13.68
14.23
14.40
14.36
14.60
14.01
14.37
14.72
14.11
14.03
14.44
14.18

EFV

0.299
0.308
0.291
0.294
0.285
0.277
0.283
0.289
0.293
0.297
0.294
0.297
0.298
0.300
0.297
0.295
0.301
0.294

ET

85.
87.
83.
83.
81.
79.
80.
82.
83.
85.
84.
84.
85.
85.
84.
84.
85.
84.

R BPM
) **

3 **

9 50.9
1 50.8
9 50.9
4 51.0
3 50.9
8 51.0
4 50.9
6 51.0
0 50.9
1 51.0
9 50.9
1 51.0
7 51.0
8 50.9
4 51.0
9 50.9
0 50.9

EMX
k-ft

0.299
0.308
0.291
0.294
0.285
0.277
0.283
0.289
0.293
0.297
0.294
0.297
0.298
0.300
0.297
0.295
0.301
0.294

EF2
k-ft

0.265
0.268
0.265
0.259
0.260
0.261
0.266
0.265
0.264
0.262
0.262
0.265
0.265
0.264
0.267
0.265
0.265
0.264

DFN
in

1.72
1.19
0.51
1.16
0.78
0.25
0.57
0.65
0.72
0.89
0.59
0.65
0.57
0.62
0.42
0.39
0.44
0.71

FVP
[]

0.82
0.79
0.82
0.78
0.81
0.85
0.80
0.82
0.80
0.81
0.80
0.85
0.81
0.78
0. 81
0.83
0.81
0.81Ave

Total number of blows analyzed: 17

Time Summary
Drive 19 seconds 4:06:16 PM - 4:06:35 PM (6/20/2006) BN 1 - 17



GRL Engineers, Inc. - Case Method Results
Test date: 21-Jun-2006PDIPLOT Ver. 2005.2 - Printed: 18-Jul-2006
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GRL Engineers, Inc.
Case Method Results

Calvert Cliffs - B-744-75
OP: SDW
AR: 1.19 in^2
LE: 79.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows __per Minutete_

BL# depth TYPE FMX
end ft kips

1 0.00 AVI 22.81
2 0.00 AVI 24.26
3 0.00 AVI 24.42
4 0.00 AVI 24.68
5 0.00 AVI 24.02
6 0.00 AVI 24.87
7 0.00 AVI 24.85
8 0.00 AVI 23.36
9 0.00 AVI 24.11

10 0.00 AVI 24.48
11 0.00 AVI 24.37
12 0.00 AVl 24.07
13 0.00 AVI 24.06
14 0.00 AVI 23.94
15 0.00 AVI 24.71
16 0.00 AVI 24.14
17 0.00 AVI 24.77
18 0.00 AVI 24.66
19 0.00 AV1 24.20
20 0.00 AVi 24.76
21 0.00 AV1 24.53
22 0.00 AVI 24.19
23 0.00 AVI 24.36
24 0.00 AV1 24.23
25 0.00 AVI 24,44
26 0.00 AVI 24.42
27 0.00 AVI 24.59
28 0.00 AVl 24.39
29 0.00 AVI 24.72
30 0.00 AV1 24.07
31 0.00 AVI 24.51
32 0.00 AVi 24.60
33 0.00 AV1 24.63
34 0.00 AVI 25.00
35 0.00 AVI 24.41
36 0.00 AVI 24.30
37 0.00 AVI 23.91
38 0.00 AVI 24.00
39 0.00 AVI 23.93
40 0.00 AVI 24.27
41 0.00 AV1 24.52
42 0.00 AVI 24.32
43 0.00 AV1 24.00
44 0.00 AVI 24.16
45 0.00 AVI 24.47
46 0.00 AVI 24.51
47 0.00 AVI 24.16
48 0.00 AVI 24.51
49 0.00 AVI 24.85
50 0.00 AVI 24.37
51 0.00 AVI 24.65
52 0.00 AVI 24 .75
53 0.00 AVI 24.60
54 0.00 AVI 24.72

Average 24.36

Time Summary
Drive 1 minute 1 second
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VMX
f/s

13.11
14.69
14.80
14.50
14.52
14.80
14.75
13.67
13.71
13.97
13.83
13.67
13.61
13.61
14.07
13.70
14.07
13.81
13.68
14.48
14.42
14.38
14.41
14.35
14.28
14.23
14.39
14.56
14.40
14.07
14.22
14.56
14.53
14.76
14.40
14.73
14.36
14.53
14.60
14.89
14.86
14.86
14.66
14.55
14.87
14 .66
14 .59
14.76
14.85
14.72
14.76
14.69
14.48
14.81
14.38

EFV

0.306
0.336
0.318
0.300
0.296
0.298
0.312
0.313
0.317
0.311
0.301
0.291
0.298
0.300
0.300
0.300
0.319
0.291
0.301
0.303
0.305
0.295
0.301
0.298
0.287
0.287
0.284
0.298
0.290
0.291
0.284
0.300
0.285
0.290
0.289
0.296
0.286
0.290
0.292
0.292
0.290
0.291
0.287
0.291
0.292
0.283
0.289
0.285
0.293
0.288
0.296
0.292
0.282
0.297
0.296

ETR

87.3
95.9
90.8
85.6
84.7
85.0
89.1
89.3
90.7
88.7
86.1
83.3
85.2
85.6
85.8
85.7
91.0
83.0
85.9
86.6
87.0
84.2
85.9
85.3
82.0
82.1
81.3
85.1
82.7
83.2
81.0
85.7
81.3
83.0
82.6
84.6
81.8
82.8
83.3
83.4
82.9
83.2
82. 1
83.1
83.4
80. 9
82.7
81. 4
83.8
82.2
84 .7
83.5
80.7
84.9
84.7

EMX: Max Tran
EF2: Energy o
DFN: Final Di
FVP: Force/Ve

BPM EMX
** k-ft
** 0.306

51.5 0.336
51.7 0.318
51.7 0.300
51.7 0.296
51.6 0.298
51.8 0.312
51.8 0.313
51.7 0.317
51.7 0.311
51.7 0.301
51.8 0.291
51.5 0.298
51.9 0.300
51.5 0.300
51.8 0.300
51.8 0.319
51.6 0.291
51.7 0.301
51.8 0.303
51.7 0.305
51.5 0.295
51.9 0.301
51.5 0.298
51.7 0.287
51.7 0.287
51.6 0.284
51.7 0.298
51.5 0.290
51.5 0.291
51.5 0.284
51.5 0.300
51.5 0.285
51.5 0.290
51.5 0.289
51.7 0.296
51.5 0.286
51.6 0.290
51.6 0.292
51.5 0.292
51.6 0.290
51.8 0.291
51.4 0.287
51.6 0.291
51.6 0.292
51.4 0.283
51.6 0.289
51.5 0.285
51.6 0.293
51.7 0.288
51.5 0.296
51.6 0.292
51.5 0.282
51.7 0.297
51.6 0.296

SPT
Test date: 21-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.70

sferred Energy
f F^2
splacement
locity proportionality

EF2
k-ft

0.266
0.275
0.275
0.272
0.272
0.275
0.272
0.274
0.269
0.271
0.275
0.266
0.270
0,267
0.275
0,270
0.275
0.268
0.271
0.274
0.275
0.272
0.272
0.273
0.267
0.262
0.264
0.271
0.266
0.264
0.264
0.271
0.270
0.270
0.268
0.271
0.267
0.269
0.269
0.271
0.272
0.270
0.268
0.267
0.268
0.265
0.267
0.266
0.272
0.270
0.270
0.268
0.264
0.272
0.270

DFN
in

2.14
2.33
1.84
1.35
0.65
0.47
1.00
1.13
1.14
0.89
0.27
0.21
0.34
0.57
0.23
0.43
0.84

-0.32
0.43
0.40
0.33
0.05
0.32
0.21

-0.03
0.25
0.00
0.12
0.03
0.30

-0.30
0.12

-0.46
-0.38
-0.37
-0.18
-0.44
-0.25
-0.19
-0.31
-0.30
-0. 17
-0.27
-0.08
-0.05
-0.24
-0.17
-0.12
-0.06
-0.28
-0.09
0.02

-0.47
-0.19
0.24

FVP

[I
0.82
0.74
0.73
0.75
0.78
0.75
0.75
0.80
0.76
0.77
0.76
0.78
0.76
0.77
0.76
0.76
0.76
0.79
0.77
0.74
0.73
0.72
0.73
0.73
0.74
0.75
0.74
0.72
0.74
0.74
0.75
0.72
0.73
0.74
0.72
0.71
0.72
0.72
0.71
0.72
0.73
0.72
0.70
0.71
0.72
0.74
0.71
0.72
0.73
0.72
0.75
0.75
0.75
0.72
0.74

Total number of blows analyzed: 54

8:05:33 AM - 8:06:34 AM (6/21/2006) BN 1 - 54
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Calvert Cliffs - B-744-90
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GRL Engineers, Inc.
Case Method Results

Calvert Cliffs - B-744-90
OP: SDW-
AR: 1.19 in^2
LE: 94.0 ft
WS: 16,807.9 f/s
FMX: Maximum Force
VMX: Maximum Velocity
EFV: Energy of FV
ETR: Energy Transfer Ratio
BPM: Blows per Minute___
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.SPT
Test date: 21-Jun-2006

SP: 0.492 k/ft3
EM: 30,000 ksi
JC: 0.70

EMX: Max Transferred Energy
EF2: Energy of F^2
DFN: Final Displacement
FVP: 1Force/Velocity proportionality

BL#
end

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

depth
ft

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TYPE

AVI
AVI
AVl
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AV1
AVI
AVI
AV1
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI
AVI

Average

k
24
22
22
23
22
23
23
23
24
23
23
23
23
23
23
23
23
24
24
23
23
23
23
23
23

FMX VMX
ips f/s
.69 13.89
.60 13.09
.02 12.89
.80 13.80
.76 13.64
.35 13.84
.74 14.07
.64 14.36
.02 14.43
.72 14,21
.69 14.13
.45 14.05
.98 14.41
.73 14.46
.76 14.43
.87 14.41
.93 14.54
.11 14.36
.19 14.27
.97 14.31
.80 14.00
.46 13.71
.62 13.80
.91 14.30
.66 14.06

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

EFV ETR BPM
** (%) *M

.286 81.8

.280 80.0 51.4

.275 78.5 51.5

.286 81.6 51.4

.283 81.0 51.5

.279 79.8 51.5

.280 80.1 51.5

.283 80.9 51.6

.283 80.9 51.5

.285 81.3 51.6

.280 80.0 51.4

.277 79.0 51.6

.291 83.2 51.5

.284 81.1 51.5

.283 81.0 51.5

.282 80.6 51.5

.288 82.3 51.5

.278 79.3 51.4

.281 80.4 51.5

.270 77.0 51.4

.274 78.2 51.5

.261 74.6 51.4

.273 78.1 51.5

.277 79.2 51.5

.280 80.0 51.5

EMX
k-ft

0.286
0.280
0.275
0.286
0.283
0.279
0.280
0.283
0.283
0.285
0.280
0.277
0.291
0.284
0.283
0.282
0.288
0.278
0.281
0.270
0.274
0.261
0.273
0.277
0.280

EF2
k-ft

0.281
0.271
0.268
0.267
0.275
0.277
0.282
0.282
0.281
0.278
0.280
0.275
0.278
0.275
0.277
0.279
0.277
0.274
0.276
0.276
0.273
0.265
0.273
0.275
0.276

DFN
in

0.39
0. 62
0.31
0. 90
0.72
0.56
0.30
0.22
0.40
0.36
0.32
0.28
0.78
0.46
0.41
0.12
0.71

-0.03
0.25

-0.54
-0.29
-0.28
-0.23
-0.38

0.26

FVP[1
0.80
0.77
0.76
0.77
0.75
0.73
0.74
0.73
0.74
0.75
0.75
0.72
0.74
0.72
0.72
0.73
0.72
0.76
0.75
0.72
0.75
.0.78
0.75
0.73
0.75

Total number of blows analyzed: 24

Time Summary
Drive 27 seconds 9:11:55 AM - 9:12:22 AM (6/21/2006) BN 1 - 24




