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INTRODUCTION 
 

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

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

was performed between July 29 and November 13, 2008 by Charles Carter of GEOVision.  The 

work was performed under subcontract with Schnabel Engineering, LLC (Schnabel) with Brian 

Banks serving as the point of contact for Schnabel. 

 

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 July 29 

and November 13, 2008, in three 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. 

 

 

BORING 

 

DATES 

 

ELEVATION 

COORDINATES -  FEET 

MARYLAND STATE PLANE (NAD 1927) 

DESIGNATION LOGGED NGVD 29 NORTH   EAST 

B-773 7/29/08 7.90 219241.30 961045.90 
B-786B 11/10/08 54.20 217914.60 960460.70 
B-821A 11/13/08 25.40 218571.30 960962.80 

 

Table 1  Boring locations and logging dates 
 

The OYO/Robertson suspension logging system was 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 using the suspension logging system, 

manufactured by OYO Corporation and their subsidiary, Robertson Geologging, Ltd.  This 

system 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 103 
 
OYO/Robertson Suspension telemetry unit Model 3403  S/N 160024 
 
OYO PS Logger Borehole Probe, includes: 
  Isolation tube, 1m   Model 3387B S/N 28068, 300083 
  Weight   Model 3302W  S/N 12007 
  OYO PS 170 Source Model 3304  S/N 19043 
  Receiver/Sensor  Model 3385, S/N 20042, 30086   
  Driver  Model 3386A  S/N 27073 

 

Table 2  Suspension logging Equipment 
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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 SH-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 6.3 foot separation of source and receiver 1 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 sampling 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 

number 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.  Caliper measurements were collected concurrent with measurement of natural gamma 

emission from the boring walls.  The probe is 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 

� Strata correlation between borings 

 

 

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

Robertson Micrologger II, 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 / 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 II, 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: 

 

� 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 also collected during the caliper data run. 

 

 

Boring Deviation Instrumentation 
 
Boring deviation data were collected using a High Resolution Acoustic Televiewer probe 

(HiRAT), serial number 5174, 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 II, 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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MEASUREMENT PROCEDURES 

Suspension Measurement Procedures 
 

All three borings were logged uncased, filled with bentonite or polymer based drilling mud.  

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

Logging, revision 1.31, as presented in Appendix E.  These procedures were supplied and 

approved in advance of the work.  Prior to use on site, the suspension system was validated using 

a client supplied NIST traceable frequency source and frequency counter to repeat the Geovision 

calibration procedure on site.   

 

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 checked and recorded on disk 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. 
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Caliper / Natural Gamma Measurement Procedures 
 

All three borings were logged uncased, filled with bentonite or polymer based drilling mud.  

Measurements followed the ASTM D6167 “Conducting Borehole Geophysical Logging – 

Mechanical Caliper”. 

 

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 

inches.  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, were recorded on the 

field log sheet, as well as in the digital record, and compared with the calibration jig dimensions.  

The digital records are provided in LAS 2.0 format files in the boring specific directories of 

report 8299-04 (CD-R) that accompanies this report.  These test values were additionally 

validated using a client supplied NIST traceable 4 inch PVC coupling used as a test ring.  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 
 

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”.  Natural 

gamma response is validated by comparison of natural gamma data collected with the ELOG 

probe. 

 

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. 
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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 4. 

 

 

Resistivity / Spontaneous Potential Measurement Procedures 
 

All three borings were logged uncased, 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. 

 

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”.  Prior 

to each logging run, the resistivity and SP functions were verified, using the manufacturer’s 

supplied ELOG test fixture, which connects fixed resistance values across the probe electrodes to 

mimic soil resistivities of 10, 100, 1000 and 10000 ohm-meters, and an SP of 100 millivolts.  

These test values were additionally validated using a client supplied NIST traceable multimeter.  

The measured dimensions, as displayed on the recording computer screen, were recorded on the 

field log sheet, as well as a digital record, and compared with the test box values.  The digital 

records are provided in LAS 2.0 format files in the boring specific directories of report 8299-04 

(CD-R) that accompanies this report.   

 

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”.  Natural 

 GEOVision Report 8299-05 CCNPP COLA Boring Geophysics rev A February 13, 2009                      Page 18 of 133



gamma response is validated by comparison of natural gamma data collected with the Caliper 

probe. 

 

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 3. 

 

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 4. 
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Boring Deviation Measurement Procedures 
 

All three borings were logged uncased, 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.  These test 

values were additionally validated using an additional client supplied 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.  The probe was then returned to the surface at 9.8 feet/sec, 

collecting data continuously, as summarized in Table 3. 

 

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 4. 

 

 GEOVision Report 8299-05 CCNPP COLA Boring Geophysics rev A February 13, 2009                      Page 20 of 133



 

BORING 
NUMBER 

TOOL AND RUN 
NUMBER 

DEPTH 
RANGE 
(FEET) 

OPEN 
HOLE 
(FEET)

DEPTH TO 
 BOTTOM OF 

CASING 
(FEET) 

SAMPLE 
INTERVAL 

(FEET) 

DATE 
LOGGED

B-773 SUSPENSION 1 6.6 – 150.9 - 9.5 1.6 7/29/08 

B-773 DEVIATION 1 165.3 –3.2 - 9.5 .040 7/29/08 
B-773 ELOG/GAMMA 1 166.8 – 36.3 166.8 9.5 0.05 7/29/08 
B-773 CALIPER 1 165.1 – 4.3 - 9.5 0.05 7/29/08 

B-786B ELOG/GAMMA 1 114.8 – 23.8 114.8 NONE 0.05 11/10/08 

B-786B SUSPENSION 1 1.6 – 100.1 - NONE 1.6 11/10/08 

B-786B DEVIATION 1 101.2 - 0 - NONE 0.40 11/10/08 

B-786B CALIPER 1 103.2 – 0.3 - NONE 0.05 11/10/08 

B-821A ELOG/GAMMA 1 115.1 – 24.4 115.1 NONE 0.05 11/13/08 

B-821A SUSPENSION 1 1.6 – 100.1 - NONE 1.6 11/13/08 

B-821A DEVIATION 1 102.3 – 0 - NONE 0.40 11/13/08 

B-821A CALIPER 1 105.3 – 0.1 - NONE 0.05 11/13/08 

- PROBE DID NOT TOUCH BOTTOM OF BORING 

Table 3.  Logging dates and depth ranges  
 

 

BORING 
NUMBER 

TOOL AND RUN 
NUMBER 

TOOL HIT BOTTOM
DEPTH (FEET) 

DRILLER DEPTH 
(FEET) 

STARTING 
DEPTH 
REF. 

(FEET) 

ENDING 
DEPTH 

REF. 
 (FEET) 

ASDE 
 

(FEET)

B-773 SUSPENSION 1 - 165 6.6 6.6 0 

B-773 DEVIATION 1 - 165 3.1 3.1 0 

B-773 ELOG/GAMMA 1 166.8 165 39.4 39.3 0.1 

B-773 CALIPER 1 - 165 5.2 5.1 0.1 

B-786B ELOG/GAMMA 1 114.8 115 39.5 39.7 0.2 

B-786B SUSPENSION 1 - 115 6.7 6.7 0 

B-786B DEVIATION 1 - 115 3.2 3.2 0 

B-786B CALIPER 1 - 115 5.3 5.4 0.1 

B-821A ELOG/GAMMA 1 115.1 115 39.9 39.9 0 

B-821A SUSPENSION 1 - 115 7.1 7.1 0 

B-821A DEVIATION 1 - 115 3.6 3.6 0 

B-821A CALIPER 1 - 115 5.7 5.7 0 

- PROBE DID NOT TOUCH BOTTOM OF BORING 

 

Table 4.  Boring Bottom Depths and After Survey Depth Error (ASDE) 
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DATA ANALYSIS 
 

Suspension Analysis 
 

Using the proprietary OYO program PSLOG.EXE version 1.0, included in report 8299-04 (CD-

R) that accompanies 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 1 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 of report 8299-04 (CD-R) that accompanies 

this report. 

 

The P-wave velocity over the 6.3 foot interval from source to receiver 1 (S-R1) 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 increased by 4.8 feet to correspond to the mid-point of the 6.3 foot S-R1 interval, as 

illustrated in Figure 2.  Travel times were obtained by picking the first break of the P-wave 

signal at receiver 1 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 

 GEOVision Report 8299-05 CCNPP COLA Boring Geophysics rev A February 13, 2009                      Page 22 of 133



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 R1-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. 

 

As with the P-wave data, SH-wave velocity calculated from the travel time over the 6.3 foot 

interval from source to receiver 1 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 4.8 foot to correspond to the mid-point of the 6.3 foot S-R1 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 as a component of GEOVision’s in-house 

QA-QC program. 

 

Figure 3 shows an example of R1 - R2 measurements on a sample filtered suspension record.  In 

Figure 3, 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 4 displays the same record 

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

 

 

Resistivity / 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. 

 

 

Boring Deviation Analysis 
 
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. 
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RESULTS 

Suspension Results 
 

Suspension R1-R2 P- and SH-wave velocities are plotted in Figures 5, 8 and 11.  The suspension 

velocity data presented in these figures are presented in Tables 6 through 8.  The PSLOG and 

EXCEL analysis files for each boring are included in the boring specific directories in report 

8299-04 (CD-R) that accompanies 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-R1 data 

are plotted together in Figures A-1 through A-3 to 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-R1 data is 

an average over 6.3 feet, creating a significant smoothing relative to the R1-R2 plots.  S-R1 data 

are presented in Tables A-1 through A-3, and included in the EXCEL analysis files for each 

boring in report 8299-04 (CD-R) that accompanies this report. 

 

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. 
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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, 9 and 12, 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 of report 8299-04 (CD-R) that accompanies this report. 

 

 

Resistivity / 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, 9 and 12, 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 of report 8299-04 (CD-R) that accompanies this report. 

 

 

Boring Deviation Results 
 

Boring deviation data is presented graphically in Figures 7, 10 and 13, and summarized in Table 

5.  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 of report 8299-04 (CD-R) that accompanies 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 these borings were well suited for collection of 

Suspension PS velocity data, with minor exceptions due to some wash-outs of the borings, 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 (R1 – R2) and source to receiver (S – R1) 

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-773: These data show excellent correlation between R1 – R2 and S – R1 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 is an excellent 

velocity data set. 

 

B-786B: These data show good correlation between R1 – R2 and S – R1 data, as well as good 

correlation between P-wave and SH-wave velocities.  P-wave and SH-wave onsets are 

generally clear, and later oscillations are well damped.  This is a good velocity data set. 
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B-821A. These data show good correlation between R1 – R2 and S – R1 data, as well as good 

correlation between P-wave and SH-wave velocities.  P-wave and SH-wave onsets are 

generally clear, and later oscillations are well damped.  This is a good velocity data set. 

 

 

Discussion of Caliper / Natural Gamma Results 
 

B-773: Caliper data shows a very even gauge in this boring, with minor erosion out to a 

maximum of 6 inches, from the surface to 16 feet.  A small step in diameter is seen at 111 

feet, which corresponds with a change in the resistivity and natural gamma logs as well.  

Natural gamma shows several different transitions in this boring, most notable a peak at 

96.5 feet. 

 

B-786B: 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. 

 

B-821A: 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. 
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Discussion of Resistivity / Spontaneous Potential Results 
 

B-773: These data show good correlation between the different logs below 49 feet.  The 

electrical data is degraded above this depth, as the upper yoke electrode moves into the 

surface casing at this depth.  The remainder of the boring shows only one significant 

transition, at 111 feet. 

 

B-786B: 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. 

 

B-821A: 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 remainder of the boring shows a transition at 74 feet. 

 

 

Discussion of Boring Deviation Results 
 

All three 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. 

 

BORING 
NUMBER 

MEAN DEVIATION 
AND AZIMUTH 

(DEGREES)  

SURVEY 
DEPTH 
(FEET) 

VERTICAL 
DEPTH 
(FEET) 

DEPTH 
ERROR 
(FEET) 

HORIZONTAL
OFFSET 
(FEET) 

B-773 0.6 - N162.6 165.3 165.3.0 0.0 1.7 

B-786B 0.9 – N244.4 100.0 100.0 0.0 1.6 

B-821A 0.8 – N72.3 100.1 100.1 0.0 1.4 

 

Table 5.  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 geophysicist. 

 

 

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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Figure 3:  Example of filtered (1400 Hz lowpass) record 
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Figure 4.  Example of unfiltered record 
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CCNPP COLA Borehole B-773 velocity data
Receiver to Receiver Vs and Vp Analysis
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Figure 5:  Boring B-773, Suspension R1-R2 P- and SH-wave velocities
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Depth Vs Vp Depth Vs Vp 
(feet) (feet/sec) (feet/sec) (feet) (feet/sec) (feet/sec) 
6.6 - - 88.6 1160 5090 
8.2 780 1610 90.2 1200 4900 
9.8 930 2390 91.9 1270 4980 

11.5 1190 2990 93.8 1390 5510 
13.1 1490 5900 95.1 1340 5380 
14.8 1860 6060 97.1 1300 5050 
16.4 1640 5650 98.4 1300 5290 
18.0 1250 5210 100.4 1230 4980 
19.7 1110 5170 102.0 1250 5210 
21.3 1290 5090 103.7 1280 5050 
23.0 1300 5800 105.0 1180 4830 
24.6 1120 5650 106.6 1120 4730 
26.3 1240 5510 108.3 1200 4730 
27.9 1230 5750 109.9 1260 5090 
29.5 820 5460 111.6 1040 5380 
31.2 820 5170 113.2 1030 5170 
32.8 940 5250 114.8 1150 5250 
34.5 1050 5050 116.8 960 5290 
36.1 1220 5130 118.1 910 5050 
37.7 1280 5130 119.8 950 4940 
39.4 1170 5250 121.4 990 5130 
41.0 1080 5250 123.0 1080 5210 
42.7 1190 5290 124.7 1070 5170 
44.3 1130 5420 126.3 1090 5170 
45.9 930 5420 128.0 1160 5250 
47.6 1100 5700 129.6 1160 5250 
49.2 1210 5700 131.2 1130 5210 
50.9 1100 5170 133.2 1180 5250 
52.5 1140 5130 134.8 1170 5250 
54.1 1230 5330 136.2 1130 5170 
55.8 1250 5330 137.8 1170 5250 
57.4 1200 5510 139.4 1240 5290 
59.4 1230 5250 141.1 1280 5290 
61.0 1110 5050 142.7 1300 5290 
62.3 1000 5210 144.4 1370 5330 
64.0 1070 5210 146.3 1300 5290 
65.6 1110 5210 147.6 1270 5290 
67.3 1110 5210 149.3 1210 5170 
68.9 1130 5380 150.9 1200 5210 
70.5 1090 5210    
72.2 1080 5210  
73.8 1150 5050     
75.5 1120 5010     
77.1 1110 5050     
78.7 1150 5010     
80.4 1180 4800     
82.0 1180 4940     
84.0 1130 5050     
85.3 1090 4900     
86.9 1090 4900     

 
Table 6.  Boring B-773, Suspension R1-R2 depths and P- and SH-wave velocities 
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Figure 6.  Boring B-773, Caliper, Natural gamma, Resistivity and SP logs 
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Figure 7.  Boring B-773, Deviation Projection (dimensions in feet) 
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CCNPP COLA Borehole B-786B velocity data
Receiver to Receiver Vs and Vp Analysis
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Figure 8:  Boring B-786B, Suspension R1-R2 P- and SH-wave velocities
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Depth Vs Vp Depth Vs Vp 
(feet) (feet/sec) (feet/sec) (feet) (feet/sec) (feet/sec) 
1.6 780 2080 83.7 1150 5210 
3.3 770 1750 85.3 1250 5380 
4.9 1030 1670 86.9 1390 5130 
6.6 1010 2150 88.6 1370 4900 
8.2 1550 2470 90.2 1290 5050 
9.8 1250 2310 91.9 1290 5050 

11.5 1120 2150 93.5 1340 5050 
13.1 960 1900 95.1 1300 5050 
14.8 1160 2470 96.8 1330 5210 
16.4 1800 4250 98.4 1560 5560 
18.0 2070 5050 100.1 1420 5650 
19.7 2230 5750    
21.3 1240 5210  
23.0 1020 4760     
24.6 1110 5050     
26.3 1210 5050     
27.9 1020 5010     
29.5 1210 4900     
31.2 1260 5600     
32.8 1380 5700     
34.5 2270 5650     
36.1 1790 5850     
37.7 1770 5600     
39.4 1250 5170     
41.0 1020 4730     
42.7 980 4830     
44.3 1260 5290     
45.9 1200 5420     
47.6 920 5090     
49.2 870 5130     
50.9 880 5090     
52.5 850 4900     
54.1 910 5090     
55.8 870 5050     
57.4 930 4980     
59.1 1060 5250     
60.7 1750 6060     
62.3 2450 6540     
64.0 2530 6670     
65.6 1880 6170     
67.3 1620 6170     
68.9 1300 5750     
70.5 960 5130     
72.2 990 5290     
73.8 1170 5250     
75.5 1440 5090     
77.1 1440 5380     
78.7 1230 5380     
80.4 1080 5090     
82.0 1100 5050     

 
Table 7.  Boring B-786B, Suspension R1-R2 depths and P- and SH-wave velocities 
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Figure 9.  Boring B-786B, Caliper, Natural gamma, Resistivity and SP logs 
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Figure 10.  Boring B-786B, Deviation Projection (dimensions in feet) 
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CCNPP COLA Borehole B-821A velocity data
Receiver to Receiver Vs and Vp Analysis
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Figure 11:  Boring B-821A, Suspension R1-R2 P- and SH-wave velocities
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Depth Vs Vp Depth Vs Vp 
(feet) (feet/sec) (feet/sec) (feet) (feet/sec) (feet/sec) 
1.6 630 1370 83.7 1280 5250 
3.3 790 1570 85.3 1160 5250 
4.9 800 1920 86.9 1170 5090 
6.6 770 1900 88.6 1220 5250 
8.2 1010 2400 90.2 1250 5130 
9.8 1100 2510 91.9 1250 5290 

11.5 820 1840 93.5 1210 5250 
13.1 970 2030 95.1 1190 5210 
14.8 960 2420 96.8 1210 4940 
16.4 830 4570 98.4 1200 4760 
18.0 970 5210 100.1 1200 4900 
19.7 1000 5250    
21.3 760 5090  
23.0 740 5170     
24.6 750 5210     
26.3 760 5130     
27.9 820 4980     
29.5 880 5290     
31.2 920 5420     
32.8 1090 5700     
34.5 1540 6230     
36.1 2490 6600     
37.7 2010 6120     
39.4 1780 5950     
41.0 1280 5460     
42.7 1360 5170     
44.3 1310 5330     
45.9 1240 5290     
47.6 1360 5460     
49.2 1510 5850     
50.9 1820 6060     
52.5 1350 5510     
54.1 980 5250     
55.8 1000 5130     
57.4 1080 5170     
59.1 1230 4980     
60.7 1380 5170     
62.3 1310 5330     
64.0 1200 5170     
65.6 1280 5210     
67.3 1340 5210     
68.9 1110 5130     
70.5 1150 5170     
72.2 1370 5460     
73.8 1290 5330     
75.5 1270 5170     
77.1 1310 5090     
78.7 1360 5170     
80.4 1320 5250     
82.0 1320 5130     

 
Table 8.  Boring B-821A, Suspension R1-R2 depths and P- and SH-wave velocities 
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Figure 12.  Boring B-821A, Caliper, Natural gamma, Resistivity and SP logs 
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Figure 13.  Boring B-821A, 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-773 velocity data
Source to Receiver and Receiver to Receiver Analysis
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Figure A-1.  Boring B-773, R1 - R2 high resolution analysis 

and S - R1 quality assurance analysis P- and SH-wave data
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Depth Vs Vp Depth Vs Vp 
(feet) (feet/sec) (feet/sec) (feet) (feet/sec) (feet/sec) 
11.4 1090 2710 93.4 1290 5060 
13.0 1200 4370 95.1 1320 5150 
14.7 1350 5430 96.7 1290 5130 
16.3 1330 5480 98.7 1270 5130 
18.0 1330 5460 100.0 1250 5080 
19.6 1310 5250 101.9 1230 5170 
21.2 1170 5390 103.3 1200 5000 
22.9 1180 5360 105.2 1190 5060 
24.5 1210 5390 106.9 1170 5040 
26.2 1080 5300 108.5 1130 5020 
27.8 940 5210 109.8 1070 5230 
29.4 900 5130 111.5 1080 5250 
31.1 890 5060 113.1 1030 5170 
32.7 920 5130 114.7 980 5250 
34.4 1090 5040 116.4 950 5150 
36.0 1180 4960 118.0 920 5230 
37.6 1210 5060 119.7 940 5280 
39.3 1210 5130 121.6 970 5100 
40.9 1150 5080 122.9 1000 5210 
42.6 1070 5170 124.6 1040 5250 
44.2 1050 5150 126.2 1070 5320 
45.8 1070 5300 127.9 1080 5390 
47.5 1050 5320 129.5 1110 5430 
49.1 1070 5340 131.1 1120 5390 
50.8 1150 5360 132.8 1070 5340 
52.4 1170 5170 134.4 1090 5340 
54.0 1180 5130 136.1 1120 5480 
55.7 1200 5190 138.0 1140 5480 
57.3 1190 5150 139.7 1190 5340 
59.0 1130 5230 141.0 1250 5530 
60.6 1090 5210 142.6 1260 5390 
62.2 1060 5150 144.3 1260 5430 
64.2 1050 5190 145.9 1250 5430 
65.9 1060 5210 147.6 1250 5300 
67.2 1090 5210 149.2 1240 5320 
68.8 1090 5170 151.2 1240 5390 
70.5 1090 5170 152.5 1230 5360 
72.1 1100 5080 154.1 1230 5300 
73.7 1110 5040 155.8 1240 5360 
75.4 1130 5020    
77.0 1130 5020  
78.7 1150 4960     
80.3 1160 4890     
81.9 1170 4950     
83.6 1140 5040     
85.2 1120 5040     
86.9 1120 5020     
88.8 1180 4960     
90.1 1230 5020     
91.8 1290 5100     

 
Table A-1.  Boring B-773, S - R1 quality assurance analysis P- and SH-wave data 
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CCNPP COLA Borehole B-786B velocity data
Source to Receiver and Receiver to Receiver Analysis
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Figure A-2.  Boring B-786B, R1 - R2 high resolution analysis 

and S - R1 quality assurance analysis P- and SH-wave data
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Depth Vs Vp Depth Vs Vp 
(feet) (feet/sec) (feet/sec) (feet) (feet/sec) (feet/sec) 
6.5 1100 1970 88.5 1270 5100 
8.1 1090 2180 90.1 1280 5190 
9.8 1060 2330 91.8 1250 5100 

11.4 1080 2670 93.4 1270 5130 
13.0 1150 3250 95.1 1310 5340 
14.7 1280 3260 96.7 1350 5390 
16.3 1720 4340 98.3 1340 5360 
18.0 2110 5060 100.0 1310 5250 
19.6 2040 5150 101.6 1280 5210 
21.2 1850 5100 103.3 1270 5210 
22.9 1310 4850 104.9 1270 5080 
24.5 1030 4870    
26.2 990 4800  
27.8 990 4870     
29.4 1070 5040     
31.1 1130 5340     
32.7 1410 5460     
34.4 1860 5500     
36.0 1910 5340     
37.6 1720 5150     
39.3 1500 5000     
40.9 1250 5000     
42.6 1070 5060     
44.2 1020 5100     
45.8 980 5000     
47.5 920 4950     
49.1 850 4850     
50.8 810 4980     
52.4 820 4950     
54.0 850 5040     
55.7 900 5230     
57.3 980 5210     
59.0 1160 5500     
60.6 1520 5700     
62.2 2000 6120     
63.9 1970 6240     
65.5 1720 6090     
67.2 1610 6060     
68.8 1210 5550     
70.5 1060 5340     
72.1 1100 5390     
73.7 1200 5280     
75.4 1250 5390     
77.0 1230 5280     
78.7 1200 5320     
80.3 1130 5190     
81.9 1120 5190     
83.6 1180 5190     
85.2 1210 5190     
86.9 1240 5190     

 
Table A-2.  Boring B-786B, S - R1 quality assurance analysis P- and SH-wave data 
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CCNPP COLA Borehole B-821A velocity data
Source to Receiver and Receiver to Receiver Analysis
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Figure A-3.  Boring B-821A, R1 - R2 high resolution analysis 

and S - R1 quality assurance analysis P- and SH-wave data
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Depth Vs Vp Depth Vs Vp 
(feet) (feet/sec) (feet/sec) (feet) (feet/sec) (feet/sec) 
6.5 820 1800 88.5 1170 5320 
8.1 800 1720 90.1 1180 5360 
9.8 770 1590 91.8 1180 5300 

11.4 690 1680 93.4 1180 5250 
13.0 690 1950 95.1 1180 5230 
14.7 790 2230 96.7 1180 5130 
16.3 830 3230 98.3 1180 5130 
18.0 900 4950 100.0 1190 5040 
19.6 910 4950 101.6 1210 4960 
21.2 840 4950 103.3 1210 5000 
22.9 720 4830 104.9 1200 4930 
24.5 730 4800    
26.2 750 4960  
27.8 780 5040     
29.4 850 5000     
31.1 960 5250     
32.7 1090 5360     
34.4 1580 5550     
36.0 2340 5920     
37.6 2500 6060     
39.3 1920 5390     
40.9 1710 5320     
42.6 1390 5340     
44.2 1340 5300     
45.8 1430 5480     
47.5 1500 5650     
49.1 1810 5730     
50.8 1360 5480     
52.4 1190 5340     
54.0 1090 5230     
55.7 1050 5150     
57.3 1110 5230     
59.0 1170 5080     
60.6 1200 5040     
62.2 1200 5300     
63.9 1200 5320     
65.5 1120 5300     
67.2 1120 5300     
68.8 1110 5340     
70.5 1110 5340     
72.1 1150 5300     
73.7 1230 5430     
75.4 1250 5410     
77.0 1250 5300     
78.7 1250 5300     
80.3 1250 5230     
81.9 1200 5190     
83.6 1160 5190     
85.2 1160 5230     
86.9 1150 5320     

 
Table A-3.  Boring B-821A, S - R1 quality assurance analysis P- and SH-wave data 
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APPENDIX B 
 

CALIPER, NATURAL GAMMA, RESISTIVITY,  
AND SPONTANEOUS POTENTIAL LOGS 

GEOVision Report 8299-05 CCNPP COLA Boring Geophysics rev A February 13, 2009                      Page 53 of 133



SPR  Ohm
10.00 1000.00

LON  Ohm M.
10.00 1000.00

SHN  Ohm M.
10.00 1000.00

NGAM  API Cs.
0.00 200.00

CALP  Inch
2.00 12.00

EGAM  API Cs.
0.00 200.00

SP  Millivolt
-600.00 -100.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

CCNPP COLA Boring B-773 ELOG, Caliper and Natural Gamma rev 1.1 Sheet 1 of 3

GEOVision Report 8299-05 CCNPP COLA Boring Geophysics rev A February 13, 2009                      Page 54 of 133



80.00

90.00

100.00

110.00

120.00

130.00

140.00

150.00

160.00

CCNPP COLA Boring B-773 ELOG, Caliper and Natural Gamma rev 1.1 Sheet 2 of 3

GEOVision Report 8299-05 CCNPP COLA Boring Geophysics rev A February 13, 2009                      Page 55 of 133



SPR  Ohm
10.00 1000.00

LON  Ohm M.
10.00 1000.00

SHN  Ohm M.
10.00 1000.00

NGAM  API Cs.
0.00 200.00

CALP  Inch
2.00 12.00

EGAM  API Cs.
0.00 200.00

SP  Millivolt
-600.00 -100.00

CCNPP COLA Boring B-773 ELOG, Caliper and Natural Gamma rev 1.1 Sheet 3 of 3

GEOVision Report 8299-05 CCNPP COLA Boring Geophysics rev A February 13, 2009                      Page 56 of 133



SPR  Ohm
10.00 1000.00

LON  Ohm M.
10.00 1000.00

SHN  Ohm M.
10.00 1000.00

NGAM  API Cs.
0.00 200.00

CALP  Inch
2.00 12.00

EGAM  API Cs.
0.00 200.00

SP  Millivolt
-500.00 500.00

0.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

CCNPP COLA Boring B-786B ELOG, Caliper and Natural Gamma rev 1  Sheet 1 of 2

GEOVision Report 8299-05 CCNPP COLA Boring Geophysics rev A February 13, 2009                      Page 57 of 133



80.00

90.00

SPR  Ohm
10.00 1000.00

LON  Ohm M.
10.00 1000.00

SHN  Ohm M.
10.00 1000.00

NGAM  API Cs.
0.00 200.00

CALP  Inch
2.00 12.00

EGAM  API Cs.
0.00 200.00

SP  Millivolt
-500.00 500.00

CCNPP COLA Boring B-786B ELOG, Caliper and Natural Gamma rev 1  Sheet 2 of 2

GEOVision Report 8299-05 CCNPP COLA Boring Geophysics rev A February 13, 2009                      Page 58 of 133



SPR  Ohm
10.00 1000.00

LON  Ohm M.
10.00 1000.00

SHN  Ohm M.
10.00 1000.00

NGAM  API Cs.
0.00 200.00

CALP  Inch
2.00 12.00

EGAM  API Cs.
0.00 200.00

SP  Millivolt
-500.00 500.00

0.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

CCNPP COLA Boring B-821A ELOG, Caliper and Natural Gamma rev 1  Sheet 1 of 2

GEOVision Report 8299-05 CCNPP COLA Boring Geophysics rev A February 13, 2009                      Page 59 of 133



80.00

90.00

SPR  Ohm
10.00 1000.00

LON  Ohm M.
10.00 1000.00

SHN  Ohm M.
10.00 1000.00

NGAM  API Cs.
0.00 200.00

CALP  Inch
2.00 12.00

EGAM  API Cs.
0.00 200.00

SP  Millivolt
-500.00 500.00

CCNPP COLA Boring B-821A ELOG, Caliper and Natural Gamma rev 1  Sheet 2 of 2

GEOVision Report 8299-05 CCNPP COLA Boring Geophysics rev A February 13, 2009                      Page 60 of 133



 
 
 
 
 
 

APPENDIX C 
 

BORING GEOPHYSICAL LOGGING 
SYSTEMS - NIST TRACEABLE CALIBRATION 
PROCEDURES AND CALIBRATION RECORDS 
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Seismic Recorder/Logger Calibration Procedure  
Revision 1.30           Page 1GE

CALIBRATION PROCEDURE FOR 

GEOVision SEISMIC RECORDER/LOGGER 

Reviewed 4/6/06 

Objective

The timing/sampling accuracy of seismic recorders or data loggers is required for 
several GEOVision field procedures including Seismic Refraction, Downhole Seismic 
Velocity Logging, and P-S Suspension Logging.  This procedure describes the method 
for measuring the timing accuracy of a seismic data logger, such as the OYO Model 
170, OYO/Robertson Model 3403, Geometrics Strataview or Geometrics Geode.  The 
objective of this procedure is to verify that the timing accuracy of the recorder is 
accurate to within 1%. 

Frequency of Calibration 
The calibration of each GEOVision seismic data logger is twelve (12) months.  In the 
case of rented seismic data loggers, calibration must be performed prior to use. 

Test Equipment Required 
The following equipment is required.  Item #2 must have current NIST traceable 
calibration.

1. Function generator, Krohn Hite 5400B or equivalent 

2. Frequency counter, HP 5315A or equivalent 

3. Test cables, from item 1 to item 2, and from item 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. 
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4. Setup generatortoproducea 100.0Hz,0.25volt(amplitudeisapproximate,modify
as necessarytoyieldlessthanfullscalewaveformson loggerdisplay)peaksquare
wave orsinewave. Verifyfrequencyusingthecounterand initialspaceon thedata
sheet.

5. Initializedataloggerand recorda datarecordofatleast0.1 secondusinga 100
microsecondorlesssampleperiod.

6. Measuretherecordedsquarewave frequencyby measuringthedurationof9 cycles
ofdata.Thismeasurementcan be made usingthedataloggerdisplaydevice,orby
printingouta papertape.Ifa papertapecan be printed,theresultingprintoutmust
be attachedtothisprocedure.Recordthedatainthespaceprovided.

7. Repeatsteps5 and 6 threemore timesusingseparatefiles.

Criteria

The durationfor9 cyclesin any filemust be 90.0 millisecondsplusor minus 0.9
milliseconds,correspondingtoan averagefrequencyfortheninecyclesof100.0Hz
plusorminus1 Hz (obtainedbydividing9 cyclesbythedurationinmilliseconds).

Iftheresultsareoutsidethisrange,thedataloggermustbe markedwitha GEOVision
REJECT taguntilitcan be repairedand retested.

Ifresultsareacceptableaffixlabelindicatingtheinitialsofthepersonperformingthe
calibration,thedateofcalibration,and thedue dateforthenextcalibration(12months).

ProcedureApproval

Approvedby:

JohnG. Diehl

ClientApproval(ifrequired):

Name

Signature

GE~USton

President

Title

April6,2006

Date

Title

Date

SeismicRecorder/LoggerCalibrationProcedure
Revision1.30 Page 2
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4. Set up generator to produce a 100.0 Hz, 0.25 volt (amplitude is approximate, modify 
as necessary to yield less than full scale waveforms on logger display) peak square 
wave or sine wave. Verify frequency using the counter and initial space on the data 
sheet. 

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

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

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

Criteria 

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

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

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

Procedure Approval 

Approved by: 

John G. Diehl 

:::~-------
Client Approval (if required): 

Name 

Signature 

GE~USton 

GEOVision Report 8299-05 CCNPP COLA Boring Geophysics rev A 

President 

Title 

April 6, 2006 

Date 

Title 

Date 
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Revision 1.30 Page 2 
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This report may not be reproduced, except in full , without written permission of this laboratory. This report may nol 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 unils via national standards maintained by NIST. This calibration is in compliance with 

NVLAP laboratory accreditation criteria established by NIST/NVLAP under the specific scope of accreditation for lab code 105014-0. 
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GE~Ms.lon
geophysicalservices

SEISMOGRAPH CALIBRATION OAT A SHEET REV 416106

5335A

3403

3325A
1019/2007

6/2812008
12128/2007

01125/2009
01125/2008

4/9/2008

o

20KHZ
10

100 MILLISEC

NA
1.6

01125/2008,12:20PM

INSTRUMENT DATA
SYSTEM MFR: OYO MODEL NO.:
SERIAL NO.: ;:;'1-=-60~0""'2""'4------- CALIBRATION DATE:

BY: ROBERT STELLER DUE DATE:

COUNTER MFR: HEWLETT PACKARD MODEL NO.:

SERIAL NO.: -:2,.,,62""6,.;.,A.;,:0,;;.98;;.,:8""'1=:--CALIBRATION DATE:
BY: SCE #S1-01252 DUE DATE:

FCTN GEN MFR: HEWLETT PACKARD MODEL NO.:
SERIAL NO.: 2652A25647 CALIBRATION DATE:
BY: SCE #S1-01347 DUE DATE:

SYSTEM SETTINGS:
GAIN:
FILTER:
RANGE:
DELAY:
STACK: 1 (STD)
PULSE:
DISPLAY:
SYSTEM: DATE =CORRECT DATE & TIME

PROCEDURE:
SET FREQUENCY TO 100.0HZSQUAREWAVE WITH AMPLITUDE APPROXIMATELY
0.25VOLT PEAK. RECORD BOTH ON DISK AND PAPER TAPE, IFAVAILABLE. ANALYZE
AND PRINT WAVEFORMS FROM ANALYSIS UTILITY.ATTACH PAPER COPIES OF PRINTOUT
AND PAPER TAPES, IFAVAILABLE,TO THIS FORM. AVERAGE FREQUENCY MUST BE
BETWEEN 99.0AND 101.0HZ.

AS FOUND 100.0 AS LEFT ....;1..;;,00;;,,;...;;,0 _

WAVEFORM FILENO FREQUENCY TIME FOR TIME FOR TIME FOR9 AVERAGE
9 CYCLES 9 CYCLES CYCLES FREQ.

Hn Hr 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
SINE 403 100.0 90.0 90.0 90.0 100.0
SINE 404 100.0 90.1 90.0 90.0 100.0

CALIBRATED BY: ROBERT STELLER 1/25/2008 ~ 2t~
NAME DATE SIGNATURE

SeismicrecorderlLoggerCalibrationDataSheet Rev 1.30 4-6-06
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SEISMOGRAPH CALIBRATION DATA SHEET REV 4/6/06 

INSTRUMENT DATA 
SYSTEM MFR: OYO MODEL NO.: 3403 
SERIAL NO.: ;:;1-:.6.;;00""'2:-:4------- CALIBRATION DATE: ..:0:..:.1.::::/2::..5/""2..,.0.,..08,...-------

BY: ROBERT STELLER DUE DATE: ..::0;..:.;1/:.:2:::::5/:;.2;:.:00::.::9~ ____ _ 

COUNTER MFR: HEWLETT PACKARD MODEL NO.: 5335A 
SERIAL NO.: 2626A09881 CALIBRATION DATE: ..::1:.::.2/:;::2:;.8/;,.2"'"'00=7,....------
BY: SCE #S1-01252 DUE DATE: ..::6::..:/2:.::;8;.:12:;::.00;:.:8::....-_____ _ 

FCTN GEN MFR: HEWLETT PACKARD MODEL NO.: 3325A 
SERIAL NO.: 2652A25647 CALIBRATION DATE: ..:1:.::.01;;,9:;,/2""0.".07=-------
BY: SCE #S1-01347 DUE DATE: ...;4.:..:/9::.;:/2:.:0-=.08=--_____ _ 

SYSTEM SETTINGS: 
GAIN: 
FILTER: 
RANGE: 
DELAY: 
STACK: 1 (STD) 
PULSE: 
DISPLAY: 
SYSTEM: DATE = CORRECT DATE & TIME 

PROCEDURE: 

10 
20 KHZ 
100 MILLISEC 
o 

1.6 
NA 
01/25/2008, 12:20PM 

SET FREQUENCY TO 1 OO.OHZ 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 ASLEFT ~1-=.OO;:.:.-=.O _______ _ 

WAVEFORM FILE NO FREQUENCY TIME FOR TIME FOR TIME FOR9 AVERAGE 
9 CYCLES 9 CYCLES CYCLES FREQ. 

Hn Hr 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 
SINE 403 100.0 90.0 90.0 90.0 100.0 
SINE 404 100.0 90.1 90.0 90.0 100.0 

CALIBRATED BY: ROBERT STELLER 1/25/2008 ~ 2t~ 
NAME DATE SIGNATURE 

Seismic recorder/Logger Calibration Data Sheet Rev 1.30 4-6-06 
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GEOVision SUSPENSION PS SEISMIC LOGGER/RECORDER 

CALIBRATION PROCEDURE 

Reviewed 7/21/08 

Objective 

The timing/sampling accuracy of seismic recorders or data loggers is required for 
several GEOVision field procedures including Seismic Refraction, Downhole P-S 
Seismic Velocity Logging, and Suspension P-S Seismic Velocity Logging.  This 
procedure describes the method for measuring the timing accuracy of a seismic data 
logger, such as the OYO Model 170 or OYO/Robertson Model 3403.  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 logger/recorders, 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 Suspension P-S 
Seismic Logger/Recorder Calibration Data Form 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. 

4. Set signal generator to target frequency specified on data form, 0.25 volt (amplitude 
is approximate, modify as necessary to yield less than full scale waveforms on 

Suspension PS Seismic Logger/Recorder Calibration Procedure  
Revision 2.0           Page 1 GE
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logger display) peak sine wave.  Verify frequency using the counter and note actual 
frequency on the data form. 

5. Set data logger to file length specified on data form and record a data file to disk.  
Note file name on data form. 

6. Measure the duration of 9 complete sine wave cycles on the data file.  This 
measurement must be made using the analysis program PSLOG.EXE version 1.00, 
and saved as a .sps pick file.  Note the duration in milliseconds in the spaces 
provided on the data form.  Calculate average recorded sine wave frequency for 
each channel pair (Hn, Hr, V) by dividing the duration by 9.  Note the average 
frequency of each channel pair on the data form. 

7. Repeat steps 4 through 6 until all target frequencies have been recorded, producing 
6 separate data and pick files. 

 
Criteria 
The average frequency for the nine cycles (obtained by dividing 9 cycles by the duration 
in seconds) must be within plus or minus 1% of the actual frequency for each of the 6 
records. 

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_____________  _____President__________________ 
Name       Title 

_____________________________  ____July 21, 2008_____________ 
Signature      Date 

Calibration Laboratory Approval (if required): 

_____________________________  _______________________________ 
Name       Title 

_____________________________  _______________________________ 
Signature      Date 

Suspension PS Seismic Logger/Recorder Calibration Procedure  
Revision 2.0           Page 2 GE
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Metmlogy
7300FenwickL~nc
Westminster,CA 92G83
Phone:866-723-2257

CalibrationReport
NVLAP Accredited

Calibration
GEOVisionGeophysicalServices

1124OlympicDrive
Corona,CA 92881-3390

1IIIIIIIIIIIilllIlulil~I",/11111111II
558549

~W~£~
Lab Code:105014-o

Manufacturer:
ModelNumber:

Description:
AssetNumber:

SerialNumber:

PO Number:

Oyo
3403
Unit,SuspensionTelemetry,

160024

160024
8200·080122-01

ConditionAs Found:

ConditionAs Left:
CalibrationDate:

CalibntionDue Date:

CalibrationInterval:

InTolerance

InTolerance

08/01/2008

08/01/2009
12 Months

Remarks:

Thisunitwascalibratedwiththecustomer'soldprocedureandspecificationswhichhavebeenreviewedbyMetrologyEngineeringand
documentedinSCE DocumentMO 13684.Thedatacanbefoundonpage2ofthisreportwiththeoriginalobservationdataonpage3.Theunit
wasthencalibratedwiththecustomer'snewprocedureandspecification'swhichhavebeenreviewedbyMetrologyEngineeringanddocumented
inSCE DocumentMO 139R7.Thedatacanbefoundonpages4 and5 ofthisrepOltwiththeoriginalobservationdataonpage6 ofthisreport.
CorrectedCopy:Thisrecordcreatedtoaddmissingmaximumerrorcalculationsonpage6 of6. CAB 8·5·08

StandardsUtilized

~r-01252 .-
j He\\ilettPackard I 5335AOPT 010,203040ICounler,Universal, 07l17120_~ 01/17/2009I

_~1:0'J347 _ HewlettPackard I3325A IGenerator,Function:~ynthesizer ...__. 04/24/2008 10/24/2008I
51-03686 IFluke I910 Standard,Frequency,Controlled,Gps 01/22/2008 01/2212009I

Procedure: Customer
Temperature:23°C
Humidity: 52% RH
TestNo.: 558549 -=B.:.:ra::.::n=-so::.;n2,-=C=-ra::.:i-".g..:.A~\ .....·).l--f1__.:.:M.:.:e:.::tro.10gist

Name Title

714-895-0714
Phone Dale

Thisreportmay notbe reproduced,exceptinfull,withoutwrillenpermissionofthislaboratory.Thisreportmustnotbe usedby theclient
toclaimproductcertification,approval,orendorsementby NVLAP, NIST,oranyagencyoftheFederalGovernment.The resultsstatedin
thisreportrelateonlytotheitemstestedorcalibrated.MeasurementsreportedhereinaretraceabletoSf unitsvianationalstandards
maintainedby NIST. ThiscalibrationisincompliancewithNVLAP laboratoryaccreditationcriteriaestablishedby NIST/NVLAP underthe
specificscopeofaccreditationforlabcode105014-0.

www.edisonmudcats.com www.edisonmetrology.cor

Page 1016
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",;::',r:JI·· EDISON ESI '" 
1IIIIIIIIIIIIIIIIIulil~I",/11111111II 

558549 
Calibration Report 

'\ .')Ol/fI·/r/m C;\LIFOJ~N'A RnJSON'" ('OfllP:lllY 

Metl"Ology 
7300 Fenwick Lane 
Westminster, CA 92G83 
Pholle: 866-723-2257 

Manufacturer: 
Model Number: 
Description: 
Asset Number: 

Oyo 
3403 
Unit, Suspension Telemetry, 
160024 

Serial Number: 160024 
PO Number: 8200-080122-01 

Remarks: 

NVLAP Accredited 
Calibration 

GEOVision Geophysical Services 
1124 Olympic Drive 

Corona, CA 92881-3390 ~'\§~£~ 
Lab Code:105014-0 

Condition As Found: In Tolerance 
Condition As Left: In Tolerance 
Calibration Date: 08/01/2008 
Calibration Due Date: 08/01/2009 
Calibration Interval: 12 Months 

This unit was calibrated with the customer's old procedure and specifications which have been reviewed by Metrology Engineering and 
documented in SCE Document M013684. The data can be found on page 2 of this report with the original observation data on page 3. The uni t 
was then calibrated with the customer's ncw procedure and specification's which have been reviewed by Metrology Engineering and dueumented 
in SCE Document MO 13987. The data can be found on pages 4 and 5 of this repOit with the original observation data on page 6 uf this report. 
Corrected Copy: This record created to add missing maximum error calculations on page 6 of 6. CAB 8-5-08 

Standards Utilized 
'i'" ) )'0 

..§.1.:01252 . i He\lilett Packard I 5335A OPT 010 203040 I Counter, Universal, I 07l17120_~ 01/17/2009 
S1-01347 , He_\IIlett Packard I 3325A ! Generator, Function, ?ynthesizer .. __ . I 04/24/2008 10/24/2008 
-~-.----. 

S1-03686 I Fluke I 910 Standard, Frequency, Controlled, Gps I 01/22/2008 01/2212009 

Procedure: Customer 
Temperature: 23° C 
Humidity: 52% RH 
Test No.: 558549 714-895-0714 --===='2:c::=-==-:~~,---__ -"M-"e:.::t~. ologist 

Name Title Pllone 

This report may not be reproduced, except in full , without written pennission of this laboratory. This report must not be used by the client 
to claim product certification, approval, or endorsement by NVLAP, NIST, or any agency of the Federal Government. The results stated in 
th is report relate only to the items tested or calibrated. Measurements reported herein are traceable to SI units via national standards 
maintained by NIST. This calibration is in compliance with NVLAP laboratory accreditation criteria established by NIST/NVLAP under the 
specific scope of accreditation for lab code 105014-0. 
www.edisonmudcats.com 
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TestNo.558549
AssetNo.160024

CustomSpecificationReport
Oyo 3403Unit,SuspensionTelemetry, Page2 01"6

STEP FUNCTION NOMINAL Out CALIBRATION
AS FOUND AS LEFT of

NUM TESTED VALUE '1'01 TOI.ERAi,,"CE

CHHN 99.0to101.0Hz
Frequency 100.0Hz 100.0 Same [EMU 0.000500Hz]
SquareWave

;

99.0to10l.0Hz
I 100.0Hz 100.0 Same [EMU 0.000500Hz)

--

99.0to101.0Hz
SineWave 100.0Hz 100.0 Same [EMU 0.000500Hz]

99.0to101.0Hz
I 100.0Hz 100.0 Same [EMU 0.000500Hz]

--

CIIIIR 99.0to101.0Hz
Frequency 100.0Hz 100.0 Same [EMU 0.000500Hz]
SquareWave

-- -

99.0to101.0Hz
I 100.0Hz 100.0 Same [EMU 0.000500Hz]

I 99.0to101.0Hz
SineWave 100.0Hz 100.0 Same IEMU 0.000500Hz[

99.0to10l.0Hz
I 100.0Hz 100.0 Same [EMU 0.000500Hz]

--

CHV , 99.0to101.0Hz
Frequency 100.0Hz 100.0 Same [EMU 0.000500Hz!
SquareWave

99.0to101.0Hz
I 100.0Hz 100.0 Same [EMU 0.000500Hz],

99.0to101.0Hz
SineWave 100.OHz 100.0 Same (EMU 0.000500Hz)

1---

99.0to101.0Hz
I 100.0Hz 100.0 Same [EMU 0.000500Hz]

i --

:-

!

Remarks:

--

MlIilCatJCPU: Version2.1.](PruJe:Jsj{}//OI)

Srr.nUl:{4A70366A-J64D-<lE13-JF79-34E3FDFFA198}(e)

DocDUJ: (19JAJAOO-JJJ36·43AO-AJE5-945!33CD-ICF?)(0)

ATTACHMENT 1
PageIofl

Customer

GEOVisionReport8299-05CCNPP COLA BoringGeophysicsrevA February13,2009 Page 69 of133

Test No. 558549 
Asset No. 160024 

STEP FUNCTION 
NUM TESTED 

CHHN 
Frcquency 

Square Wave 

I 

Sine Wave 

I 
--

eli JlR 
Frequency 

Square Wave 
- -

I 
--

Sine Wave 

I 

Custom Specification Report 
Oyo 3403 Unit, Suspension Telemetry, 

NOMINAL 
AS FOUND AS LEFT 

VALUE 

100.0 Hz 100.0 Same 
---

100.0 Hz 100.0 Same 
_. --

100.0 Hz 100.0 Same 

100.0 Hz 100.0 Same 

100.0 Hz 100.0 Same 

100.0 Hz 100.0 Same 
--

j 

100.0 Hz 100.0 Same 

100.0 Hz 100.0 Same 
. --

CHV 
Frequency 

Square Wave 

I 

Sine Wave 

1---

I 

i --

Remarks: 

MudCatJ CPM: Version 2.1.1 (PruJ~siVlral) 
.'\'rr. DUIo' {4A70366A-1MD-4EJJ-JF79-J4E3FDFFA198} (c) 

Doc DU/: {29JAJA(){)-J)536·43AO-AIE5-945133CTJ4CF7} (0) 

100.0 Hz 

100.0 Hz 

100.0 Hz 

100.0 Hz 

100.0 

100.0 

100.0 

100.0 

ATTACHMENTl 
Page I ofl 

, 
Same 

Same 

Same 

Same 

, 
! 

~.- .. --

Page 2 01"6 

Out CALIBRATION of 
'1'01 TOl,ERAt,,"CE 

99.0 to 101.0 Hz 
[EMli 0.000500 Hz[ 

99.0 to 101.0 Hz 
[EMU 0.000500 Hz[ 

99.0 to 101.0 Hz 
[EMU 0.000500 Hz] 

99.0 to 101.0 Hz 
[EMU 0.000500 Hz] 

99.0 to 101.0 Hz 
[EMU 0.000500 Hz] 

99.0 to 101.0 Hz 
[EMU 0.000500 Hz] 

99.0 to ]01.0 Hz 
IEMU 0.000500 Hzl 

99.0 to 101.0 Hz 
[EMU 0.000500 Hz] 

99.0 to 101.0 Hz 
[EMU 0.000500 Hz] 

--

99.0 to 101.0 Hz 
[EMU 0.000500 Hz] 

....... 

99.0 to 101.0 Hz 
IEMU 0.000500 Hz) 

99.0 to 101.0 Hz 
[EMU 0.000500 lIz] 

Customer 
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SEISMOGRAPH CALIBRATION DATA SHEET REV 4/6/06

INSTRUMENT DATA

SYSTEM MFR: OYO MODEL NO.:
SERIAL NO.: .::.1-=-60,::,00724..,...-------CALIBRATION DATE:

BY: CRAIG BRANSON DUE DATE:

COUNTER MFR: HEWLETI PACKARD MODEL NO.:

SERIAL NO.: 2626A09881 CALIBRATION DATE:

BY: SCE #S1·01252 DUE DATE:

FCTN GEN MFR: HEWLETI PACKARD MODEL NO.:

SERIAL NO.: 2652A25647 CALIBRATION DATE:

BY: SCE#S1-01347 DUE DATE:

3403

8/1/2008
8/1/2009

5335A

7/17/2008
1/17/2009

3325A

4/24/2008
10/24/2008

]IS
I I

2
10 KHZ

100 MILLISEC

o

NA

1.6

SYSTEM SETIINGS:

GAIN:

FILTER:

RANGE:

DELAY:

STACK: 1 (STD)

PULSE:

DISPLAY:

SYSTEM: DATE = CORRECT DATE & TIME

PROCEDURE:

SET FREQUENCY TO 100.0HZSQUAREWAVE WITH AMPLITUDE APPROXIMATELY

0.25VOLT PEAK. RECORD BOTH ON DISK AND PAPER TAPE. IFAVAILABLE: ANALYZE

AND PRINT WAVEFORMS FROM ANALYSIS UTILITY.ATTACH PAPER COPIES OF PRINTOUT

AND PAPER TAPES. IFAVAILABLE,TO THIS FORM. AVERAGE FREQUENCY MUST BE

BETWEEN 99.0AND 101.0HZ.

AS FOUND 100.0/12. AS LEFT /00,0Hz..

WAVEFORM FILENO FREQUENCY TIME FOR TIME FOR TIME FOR 9 AVERAGE
9 CYCLES 9 CYCLES CYCLES FREQ.

Hn Hr V

SQUARE 501 .100.0."10..00 N\~ qv 00""., crD.~ M' IDDJ> It"

SQUARE 502 100.0 qll'.oo.-,.S<:to.co,.,'$ q4).~oA'\' /'00."'.-12
SINE 503 100.0 9tJ.eo.....~ "tl?.DI',.,, q".c>o~'7 tOD,r>WI
SINE 504 100.0 '1b.()qM, 90 ()(J/>\~ (j~ DO ,.,,1 lop'~ #2.

CALIBRATED BY: CRAIG BRANSON

NAME

Seismicrecorder/LoggerCalibrationDataSheet Rev 1.30 4-6-06
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SEISMOGRAPH CALIBRATION DATA SHEET REV 4/6/06 

INSTRUMENT DATA 
SYSTEM MFR: OYO MODEL NO.: 3403 
SERIAL NO.: =1-=-60::,0c::-24.,-------- CALIBRATION DATE: -::8-:':/1::,:/2':-::0-::"08:::--------

BY: CRAIG BRANSON DUE DATE: _8_/1_/2_0_09 ______ _ 

COUNTER MFR: HEWLETT PACKARD MODEL NO.: 5335A 
SERIAL NO.: 2626A09881 CALIBRATION DATE: -::71-:-:1-::71-:=2-::-00::-:8:-----~--

BY: SCE#S1-01252 DUE DATE: 1/17/2009 
~~~~------

FCTN GEN MFR: HEWLETT PACKARD MODEL NO.: 3325A 
SERIAL NO.: 2652A25647 CALIBRATION DATE: --:4-:-:/2'""'4/""'2-=-00::-:8:--------
BY: SCE #S1-01347 DUE DATE: 10/24/2008 

~~~~------

SYSTEM SETTINGS: 
GAIN: 
FILTER: 
RANGE: 
DELAY: 
STACK: 1 (STD) 
PULSE: 
DISPLAY: 
SYSTEM: DATE = CORRECT DATE & TIME 

PROCEDURE: 

2 
10 KHZ 
100 MILLISEC 
o 

1.6 
NA I J 

lIS 

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 

WAVEFORM FILE NO 

SQUARE 501 
SQUARE 502 
SINE 503 
SINE 504 

CALIBRATED BY: 

/00.0 /12-

FREQUENCY 

100.0 _ 
100.0 
100.0 
100.0 

CRAIG BRANSON 
NAME 

TIME FOR 
9 CYCLES 

Hn 

'10.00 N\S 
q e>.t>O~~ 
9f).l9o .... ,~ 
'te. DCM, 

AS LEFT 100.0 iAZ. 

TIME FOR TIME FOR 9 AVERAGE 
9 CYCLES CYCLES FREQ. 

Hr V 
qv QQ.h'? "tfJ.De M~ IlJ~.e> 1~2 

c::to.co,.,S q4).~OM' too." I--l .~ 

"t l? .DI> 11\' <t",~o "M~ (OD,t> WI. 
90 OP"'~ 9' p() -'\1 lop' I) J.lZ, 

Seismic recorder/Logger Calibration Data Sheet Rev 1.30 4-6-06 
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TestNo.558549
AssetNo.160024

CustomSpecificationReport
Oyo 3403LoggerJRecorder,Seismic,PS Suspension Page4of6

I
--,-,"'-"'.-

"STEP ,FUNCTION NOMINAL Out CALffiRATION
AS FOUND AS LEFT of

NUM TESTED VALUE Tol TOLERANCE

CHHN , 49.50to50.50Hz
Frequency 50.00Hz 50.00 Same
SineWave [EMU 0.000250]

- _.

I 100.0Hz 100.0 Same
99.0to101.0Hz

i [EMU 0.000500]

I 200.0Hz 200.0 Same
198.0to202.0Hz

! [EMU 0.001000J
.._._-

I 500.0Hz 500.0 Same
495.0to505.0Hz
[EMU 0.002500)

---

I 1000Hz 1000 Same
990to1010Hz
[EMU 0.005000J

I 2000Hz 2000 Same
1980to2020Hz
[EMU 0.010000]

i
-- ----

i CHHR ,
49.50to50.50HzFrequency 50.00Hz 49.95 Same

SineWave [EMU 0.000250J
f---

I 100.0Hz 100.0 , Same
99.0to101.0Hz
[EMU 0.000500J

-- . _._- -,..

I 200.0Hz 200.2 Same
; 198.0to202.0Hz

[EMU 0.001000J
---

I 500.0Hz 500.0 Same
495.0to505.0Hz

--
[EMU 0,002500J

I 1000Hz 1001 Same
990to1010Hz
[EMU 0.005000]

-- - -

I
:

2000Hz
1980to2020Hz

2000 Same
1-----

[EMU 0.010000)
---

CHV 49.50to50.50HzFrequency 50.00Hz 50.00 Same
SineWave

,
(EMU 0.000250]

I 100.0Hz 100.0 Same
99.0to101.0Hz

i
[EMU 0.000500J

-_.-

I 200.0Hz 199.8 Same
198.0to202.0Hz

i [EMU 0.001000J

I 500.0Hz 500.0 Same
495.0to505.0Hz

---
[EMU 0.002500]

Remarks:

I

I --
MudCna CPU: Vemolll.2.1(Professional)

SrcDU/:(Y548AF3D-C74D.4C9F'.AP.F.F-21EF560BC451)(c)

Doc DUI:{AAAE87JJ-399D-47BC-98B7-627J8C81JOBE}(0)

ATTACHMENT 2
Page1of2

Customer
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Custom Specification Report 
Test No. 558549 
Asset No. 160024 Oyo 3403 LoggeriRecorder, Seismic, PS Suspension 

J, 

STEP _FUNCTION , NOMINAL 
NUM TESTED VALUE 

CHHN 
Frequency 50.00 Hz 
Sine Wave 

- --

I 100.0 Hz 

I 200.0 Hz 
.... _-

I 

I 

I 
--

! 

i CHHR , 
Frequency 
Sine Wave 

r-

I 
--

I 
-

I 
- -

I 
--

I 
: 

I--
I, CH V 

Frequency 
Sine Wave 

I 

I 

I 
--

Remarks: 

I ---
Mru/C.IIfS CPA!: VersiOIl 2.2.1 (Pro/eulollal) 

Src DU/: {Y548AF3D-C74D.4CrJF'.A RP.F-'JJEF560BC451j (e) 
Doc DU/: {AA AE8731-399D.47BC-98B7-627J8C8250HEj (0) 

500.0 Hz 

1000 Hz 

2000Hz 

50.00 Hz 

100.0 Hz 
. -,--

200.0 Hz 

500.0 Hz 

1000Hz 

2000 Hz 

50.00 Hz 

100.0 Hz 

200.0 Hz 

500.0 Hz 

I 

AS FOUND AS LEFT 

50.00 

100.0 i 

200.0 

500.0 

1000 

2000 

49.95 

100.0 , 

200.2 

500.0 

1001 

2000 

50.00 

100.0 
i 

199.8 

500.0 

ATTACHMENT 2 
Page 1 of2 

Same 

Same 

Same 

Same 

Same 

Same 

Same 

Same 

Same 

Same 

Same 

Same 

Same 

Same 

Same 

Same 

.. ,_ .•.. _ .•.. -
Out 
of 

Tal 

, 

--

! 

- -_ . . 

; 

- -

, 

-

I 

-.,,-

Page 4 of6 

CALffiRATION 
TOLERANCE 

49.50 to 50.50 Hz 
[EMU 0.0002501 

99.0 to 101.0 Hz 
[EMU 0.000500] 

198.0 to 202.0 Hz 
[EMU 0.001000] 

495.0 to 505.0 Hz 
[EMU 0.002500] 

990 to 1010 Hz 
[EMU 0.005000] 

1980 to 2020 Hz 
[EMU 0.010000] 

... _ .... -- -

49.50 to 50.50 Hz 
[EMU 0.000250] 

99.0 to 101.0 Hz 
[EMU 0.000500] 

- --

198.0 to 202.0 Hz 
[EMU 0.001000] 

495.0 to 505.0 Hz 
[EMU 0,002500] 

990 to 10to Hz 
[EMU 0.005000] 

- -

1980 to 2020 Hz 
[EMU 0.010000] 

49.50 to 50.50 Hz 
[EMU 0.0002501 

99.0 to 101.0 Hz 
[EMU 0.000500] 

198.0 to 202.0 Hz 
[EMU 0.0010001 

495.0 to 505.0 Hz 
[EMU 0.002500] 

Customer 
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Page5 of6

CustomSpecificationReport
Oyo 3403Logger/Recorder,Seismic,PS Suspension

TestNo.558549
AssetNo.160024
~- - , -

STEP "'UNCTION NOMINAL
! Out CALffiRATION

NUM TESTED VALUE
AS FOUND ASLEFr of

'1'01 TOLERANCE

CHV 990to1010HzFrequency 1000Hz 1000 Same
SincWave [EMU 0.0050001

I-- --'----

I 2000Hz 1998 Same
1980to2020Hz

L-
[EMU 0.010000]

1

I--- -----

- -- - -

i

i

---

-

c-

-

:

_..._-

;

,

--- ...-

J

Remarks:

--
MmlC..:lllsCPA-/.-Version1.l.2(Profesnomzi)

SrcDUI:(9548AF3D-C74D-4C9F'-AREF-2JEF560BC4Sl)(c)

fJacDUl..{AAAE87JJ-J99D-47BC-98B7-617J8C82JOBE}(0)

ATTACHMENT 2
Page2of2

Customer
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Custom Specification Report Test No. 558549 
Asset No. 160024 Oyo 3403 Logger/Recorder, Seismic, PS Suspension 

---,. 

STEP _FUNCTION 
NUM TESTED 

CHV 
Frequency 
Sinc Wave 

J 

L 

, 
, 

I---

J 
--

i 

-

, 

, 

--
Remarks: 

MmIC..:llls CPA/.- JlersiOJl 2.1.2 (PI'Ojeuiomzi) 

SrcDUl: ( 9548AFJD-C14LJ-"C9F'-AREF-21EF560BC4SJj (e) 

Doc DUl: {AAAE871J-199D.47BC-98B7-61728C8250BE} (0) 

--
NOMINAL 

VALUE 

1000 Hz 

2000 Hz 

I 
AS FOUND AS LEFT 

1000 
---

1998 

-.. _- -.-

-

---

I 

ATTACHMENT 2 
Page 2 of2 

Same 

Same 

Out 
of 

'101 

--

--

.. _--

Page 5 of6 

CALmRATION 
TOLERANCE 

990 to 1010 Hz 
[EMU 0.0050001 

---

1980 to 2020 Hz 
[EMU 0.010000] 

- -

-_ ... _-

.... 

Customer 
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SUSPENSION PS SEISMIC LOGGER/RECORDER CALIBRATION DATA FORM

Dyo Modelno.:
-=16-!-.0::,0=-=2""'"4--------Calibrationdate:

_C_ra'-ig"'-.:-B'-'ra_n'-s_on Due date:

Hewlett-Packard Modelno.:
-=-2"'-62""'6,....,A"""0-=-9-:-88-=-1,....------Calibrationdate:

SCE #S1-01252 Due date:...::..::..::...:.;..::...;.....:....;.::.:.::..-._---

Hewlett-Packard Modelno.:
-::2~65::::2:-'.:A2-:::-=5-:::647.:7::'-'--'------Caljbration date:

SCE #S1-01347 Due date:----------

INSTRUMENT DATA
Systemmfg.:

Serialno.:
By:

Countermfg.:

Serialno.:

By:

Signalgeneratormfg.:

Serialno.:

By:

SYSTEM SETTINGS;

Gain:
Filter

Range:

Delay:

Stack(1 std)

Systemdate=correctdateand time

2
10KHz
See sampleperiodintablebelow

o
1 .

3403

8/1/2008
8/1/2009

5335A

7/17/2008

1/17/2009

3325A

4/24/2008

10/24/2008

PROCEDURE:

Setsinewave frequencytotargetfrequencywithamplitudeofapproximately0.25voltpeak

Noteactualfrequencyon dataform.
Setsampleperiodand recorddatafiletodisk.Notefilename on dataform.

Pickdurationof9 cyclesusingPSLOG.EXE program,notedurationon dataform,and saveas

.spsfile.Calculateaveragefrequencyforeachchannelpairand noteon dataform.

Averagefrequencymustbe within+/-1% ofactualfrequencyatalldatapoints.

Maximum error(AVG-ACT)/ACT*100)% As found As left 0./0,%

Target Actual Sample File Timefor Average Timefor Average Timefor Average

Frequency Frequency Period Name 9 cycles Frequency g cycles Frequency 9 cycles Frequency
(Hz) (Hz) (microS) Hn (msec) Hn (Hz) Hr (msec) Hr(HZ) V (msec) V (Hz)
50.00 50.00 200 505 I,'lO0 50 ()0 1&0,'2... t;q.tt'5(h,o (C>.DO
100.0 100.0 100 506 "10,00 j(1).O 0(000 (()".D qo.oo IOf)()

·····200.0.. 200.0 _...50. .50? .I"j.~ •.oo..·Z,c....·o-.':i'"i.~ ,-. .2.."'~.'Z-_ t,{-5'•.o-S 1"1"1£
500.0 500.0 20 508 1".(70 :;'OD.D IS!Of) 5'..0 <:> I~ 00 ,>po.o
1000 1000 10 509 Q.puo (000 1> .'1'0 /ru,(... <i .DOe> , Po 0

2000 2000 5 510 ;;.1)002.0°" 'i,'ipO "Z..c:>oC> ".tj'e>5l"f"l~

Calibratedby: CraigBranson

Name
?kt<?~

Signature

Witnessedby: RobertSteller 51,t~
Name Date

SuspensionPS SeismicRecorder/LoggerCalibrationDataForm Rev 2.0 July21,2008
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SUSPENSION PS SEISMIC LOGGER/RECORDER CALIBRATION DATA FORM 

INSTRUMENT DATA 
System mfg .: 
Serial no.: 
By: 

Counter mfg. : 
Serial no.: 
By: 

Signal generator mfg.: 
Serial no.: 
By: 

SYSTEM SETTINGS: 
Gain: 
Filter 
Range: 
Delay: 
Stack (1 std) 

Oyo 
160024 
Craig Branson 

Hewlett -Packard 
2626A09881 
SCE #S1-01252 

Hewlett-Packard 
2652A25647 
seE #S1-01347 

System date = correct date and time 

PROCEDURE: 

Model no. : 3403 
Calibration date: 8/1/2008 
Due date: 8/1/2009 

Model no.: 5335A 
Calibration date: 7/17/2008 
Due date: 1/17/2009 

Model no.: 3325A 
Calibration date: 4/24/2008 
Due date: 10/24/2008 

2 
10KHz 
See sample period in table below 
o 
1 . 

Set sine wave frequency to target frequency with amplitude of approximately 0.25 volt peak 
Note actual frequency on data form . 
Set sample period and record data file to disk. Note file name on data form. 
Pick duration of 9 cycles using PSLOG.EXE program, note duration on data form, and save as 
.sps file. Calculate average frequency for each channel pair and note on data form . 

Average frequency must be within +1- 1 % of actual frequency at all data pOints. 

Maximum error ((AVG-ACT)/ACT*1 00)% As found As left 

Target Actual Sample File Time for Average Time for Average Time for 
Frequency Frequency Period Name 9 cycles Frequency 9 cycles Frequency 9 cycles 

(Hz) (Hz) (microS) Hn (msec) Hn (Hz) Hr (msec) Hr (Hz) V (msec) 
50.00 50.00 200 505 I~O 0 50 () 0 /80, '2.... liq.tt5 (h .o 
100.0 100.0 100 506 "10.00 10fJ.0 0(000 (()t7.D qo,Ot? 

····· 200.0 . - 200,0 _. - .50 - 507_ _!"j.~,.oC) - - z..c·~,o- ':i'"i.~ S- __ z._ l;'~.'2..._ "i -5'.-o S 
500.0 500.0 20 508 (1. «,co i\OD.D (~ 00 5"00.0 ('if 00 

1000 1000 10 509 q . pf7t:) ( 000 $ .'1'0 Ir,.~( .. "l.oo"", 

2000 2000 5 510 " . 1)00 2. co t>" 'i. 'i pO z.oC:>C> '-L'i"'5 

Average 
Frequency 

V (Hz) 

C:o. DO 
tOD [) 

I "I"1.~ 
'>00.0 
I Po 0 

/"1'7 ~ 

Calibrated by: ~'1~ 
Signature 

Craig Branson 
~ 'Date Name 

Witnessed by: Robert Steller 51, I~ 
Name Date 

Suspension PS Seismic Recorder/Logger Calibration Data Form Rev 2 .0 July 21 . 2008 
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GEOVision Borehole Geophysics depth wheel verification 
 

Performed by Robert Steller  
 

 Depth reading in #1 Depth reading out Depth reading in #2 
Depth wheel  
S/N 101 
500 pulse/revolution 
(gear 1:5, encoder 100 ppr) 
Circumference = 983mm 
(3225.07 millifeet) 

100.1 feet 
(30.51 m) 
September 23, 2006 
 

99.95 feet 
(30.46 m) 
September 23, 2006 

100.05 feet 
(30.50 m) 
September 23, 2006 

Depth wheel  
S/N 102 
500 pulse/revolution 
(gear 1:5, encoder 100 ppr) 
Circumference = 994mm 
(3261.15 millifeet) 

100.00 feet 
(30.48) m 
September 23, 2006 

100.05 feet 
(30.50 m) 
September 23, 2006 

100.00 feet 
(30.48) m 
September 23, 2006 

Aries winch  
200 pulse/revolution 
(gear 1:1, encoder 200 ppr) 
Circumference = 305.9mm 
(1003.51 millifeet) 

100.05 feet 
(30.50 m) 
September 23, 2006 

100.05 feet 
(30.50 m) 
September 23, 2006 

100.00 feet 
(30.48 m) 
September 23, 2006 

Robertson Depth wheel  
For MiniWinch 
1000 pulse/revolution 
(gear 1:1, encoder 1000 ppr) 
Circumference = 400mm 
(1312 millifeet) 

99.92 feet 
(30.46 m) 
Re-verified 
June 7, 2007 

100.10 feet 
(30.51 m) 
Re-verified 
June 7, 2007 

99.90 feet 
(30.45 m) 
Re-verified 
June 7, 2007 

Robertson Smartwinch 200 
S/N 5802 
5000 pulse/revolution 
(gear 1:4, encoder 1250 ppr) 
Circumference = 404mm 
(1326 millifeet) 

99.99 feet 
(30.48 m) 
June 6, 2007 

99.97 feet 
(30.47 m) 
June 6, 2007 

100.00 feet 
(30.48 m) 
June 6, 2007 

Comprobe winch 
500 pulse/revolution 
(gear 1:1, encoder 500 ppr) 
Circumference = 1000mm 
(3.281 feet) 

100.1 feet 
(30.5 m) 
Re-verified 
June 7, 2007 

100.1 feet 
(30.5 m) 
Re-verified 
June 7, 2007 

100.1 feet 
(30.5 m) 
Re-verified 
June 7, 2007 

 
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 1/8ths of inches.  Enough cable was 
spooled off of the winch to allow the cable and tape measures to be laid flat on the parking lot surface side-
by-side.  A 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 R1 

center hanging  
dry 

R2 center to R1 
 center hanging 
 submerged 

R1 bottom to source  
center hanging  
submerged with 1m 
isolation tube S/N 
280068 

R1 center to source  
center hanging  
submerged with 1m 
isolation tube S/N 
280068 

Receiver S/N 
30086 

40.2in 
1.02m 

40.0in 
1.02m 

76.0in 
1.93m 

83.5in 
2.12m 

     
Receiver S/N 
20042 

39.8in 
1.01m 

39.6in 
1.01m 

75.7in 
1.92m 

83.2in 
2.11m 

     
Receiver S/N 
12008  

40.2in 
1.02m 

40.0in 
1.02m 

76.0in 
1.93m 

83.5in 
2.12m 

     
 
All measurements taken with a Lufkin 3.7m flexible steel tape model number HV1034DM, marked in mm 
and 100th 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 
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BORING SUMMARY LOG REV 1.1a.pdf

geophysicalservices

BORING GEOPHYSICS FIELD LOG SUMMARY-------

8299

Borehole*

SITE*:

CLlENT*:

AUTHOR*:

CONTACT:

CalvertCliffs

SchnabelEngineering,_L_LC _

C. Carter

DATE*: 7/"2-~ /IJ8
JOB*:.,.....---------

PAGE*: OF ----=-__

PHONE:---------

BOREHOLE CONSTRUCTION: CASED UNCASED X
DIAMETERS AND DEPTH RANGES: '~I 0 TO ,.SO "".., ;_S_'_J_,--.J.'t-.S"--:'~-TO--/~~5:--~~----

BOREHOLE TOTAL DEPTH AS DRILLED*: 16S.#----::----'---:----------
SURFACE CASING?: YES3..-.DEPTH TO BOTTOM OF CASING 'tl)'.f+;NO__--:o

DEPTH TO BEDROCK: ----.;;;kJ;......A _

BOREHOLE FLUID:WATER __;FRESH WATER MUD~;SALT WATER MUD __;

C. r ~ur-'
LOGGING CREW: LOri'•

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

LOG TYPE* FILENAME* DEPTH RANGE* DATE* TIMES*

~/.~ ~1i3e~L."TE5TOl ihAlog i ~ss -8':S1 (11"'-

C ,', Pvt-.~~~·T'OI--~
It':/._:~ 'PvcMf-ESTbl -,l?-fI~'i '1;2..8--q !2-Cf~

C~ll-~ ·PVc..~1l:iT()"l.,.;. 'l1-V:;/"8t:f:l~ - 9:)~~

GLoG )l'71JEL.4'6~~O' ..,12A1/:)( f:So - 9:J"2....~

eLo~ 15773.El.d61"~r76"L. 7/-z.-1/'K'(1:$5-,,;r(~
eLOe:, 8 t13€Lob£l,of "6.15-~~.3..f.i "1/z.qltd z.:trb- 2 t/~ toV\l\.

75 V~Io~..J.lt "&17JS&JSp ~tJol h.S"-1"0..,1..-f-+ '7/"'ZJiI/)8 2.:<f'-(...l:1'1&>~
'(~tl~ ~'11CAL.~O'l.,... 11"2--£il1g 4:/)'1.-o/:ltpwo.-

~l~~ 'i5."3C,.4(...u(>0 l. /6S.6S.-·'f.3~..j .7M/,,-g 'f:'Z.& - 'I(4)/}v'-

(r~ I,..;'A" ~113c~L1CS"TO) i/2,.QIbE 'I~S(-'/:rl..~""'--
j)e-\ll~+l-~ l.f,)AVUPO\ I~S.'t- 1.'2...t+ 7/1-fiIlJl ,~ "2..:~ - S'<)4p~

ITEMS WITH *MUST BE COMPLETED. OTHER INFORMA TION ISOPTIONAL

GEOVisionGeophysicalServices 1124OlympicDriveCorona,CA 92881 Ph (951)549-1234Fx(951)549-1236

BORING SUMMARY LOG REV 1.1a.pdf 

geophysical services 

Borehole* 

SITE*: Calvert Cliffs DA TE*: 7/'2-~ //J B 
CLlENT*: JOB*: 

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

Schnabel Engineeringl_L_LC _____ _ 8299 

AUTHOR*: C. Carter PAGE*: _~ __ OF __ '--__ _ 

CONTACT: PHONE: -----------
BOREHOLE CONSTRUCTION: CASED UNCASED .....;X-J..-~ __ ----,-~ ____ _ 
DIAMETERS AND DEPTH RANGES: '~j 0 TO ,. S" ..f..f ; _S '_' _I Cf.S" TO 1~5.(.-f 

BOREHOLE TOTAL DEPTH AS DRILLED*: '6 S .f+ 
----~~~--------

SURFACE CASING?: YES~ DEPTH TO BOTTOM OF CASING 'tIS" .i+; NO __ _ 

DEPTH TO BEDROCK: ---.,;..;:;kJ;.....A _______ _ 

BOREHOLE FLUID: WATER __ ; FRESH WATER MUD~; SALT WATER MUD __ ; 

LOGGING CREW: C . ~V-

LOG TYPE* FILE NAME* DEPTH RANGE* DATE* TIMES* 

~/.~ 11iJCJ.L.'TE5To l ihAlog R ~ s s - 8': S 1 (It'''-. 

C~ Pvt-~t 

ICL.-·~~ pvcM (ESTbl -, 1"l.A: I~'i '1 ;2..8-- q ,2-' ~ 
C~l,-~ ·Pvc.. ~1Ii T£)"'L. "'11-z..qID8 t:f:l~- 9:)~~ 

GLoG )371J EL46~~OI ..,12Alb( '1:$0 - 9:J"2.....~ 

eLo~ ~ 773. E~d61"~r70L 7/~1/1JK ' (I: S'S -II ;r(~ 

E-L.Ot::, 8"71 l€Lob",ol 1'6.1S-J~·3..f.i "1/z.q ltd 2.. :trC> - 2 ;1"l1P~ 

75 V.tlo~~~ 117JS&lS P~t..JDl h. S" -ll'o.11..-f+ '7/"2J=t I/)8 2. : <f'-l .;.. l : j' Cf a> ~ 

'(~11~ ~''''lCAL.~O~ 1/"2--£ IJlg 4:iJCf.- O/:IIpW\-

~l~~ 15 ."3 C,A L..U f> 0 l . /6 $.6 S.-·'f,3,4-+ .7MI"t '(."2.. & - <t (4'J /)""-

('-A/, h.~A" 13.113c~L 1CS"TO) l!"q Ibg 'I ~ S t - 'I: 5' l... p"",--

1) .r + ~ 
e-vl4- )..""'" ~"3A&lU"O\ I~S.\ - 1. "2...{.'+ 7/1-Ci /IJ/. ,~ "Z..s - S' <)4p~ 

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMA TION IS OPTIONAL 
GEOVision Geophysical Services 1124 Olympic Drive Corona, CA 92881 Ph (951) 549-1234 Fx (951) 549-1236 
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TIME SINCE LAST CIRCULATION: I'Z.-1fY'=:

CAUSE: _

ELOG FIELD LOG REV 1.1a

GE~Uszo/Z
f!eoph.ysicalservices

Borehole'"

SITE*:CalvertCliffs-------------CLlENT*:SchnabelEngineering,LLC
AUTHOR*:C. Carter-------------
CONTACT: PHONE: OffCell----------------------
CONTACT: PHONE: OffCell----------------------
CONTACT: PHONE: OffCell----------------------
CONTACT: PHONE: OffCell----------------------COMPANY: _

GENERAL SITECONDITIONS/LOCATION:_- _

COUNTY: RANGE: TOWNSHIP: SECTION:__

BOREHOLE CONSTRUCTION: CASED UNCASED .,.
DIAMETERS AND DEPTH RANGES: ~ 0 TQ ~.,$"fr;~, 't..S'J TO 165 .f-l-

BOREHOLE TOTAL DEPTH AS DRILLED*:__J_~5_..ft _

SURFACE CASING?: YES..K-DEPTH TO BOTTOM OF CASING 'l.S.{i.NO
DEPTH TO BEDROCK: vA DEPTH TO WATER TABLE:-::s:!+
BOREHOLE-FLUID: WATER ;FRESH WATER MUD~; SALT WATER MUD __;

OTHER: ~'----------------_--
DEPTH TO BOREHOLE FLUID: ¢$'
LOGGINGCREW:~.Carter ~ ~

VEHICLE(S)USED AND MILEAGE: -;--:.-

MOBILIZED FROM: Le~l-~./rr,... tA£k..... DEPARTURE TIME:-.--;...S"_~\..::...S;;.....:c)J'A--~ _

ARRIVED ON SITE: C ~10~
STANDBY TIME: -----

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMA TION ISOPTIONAL

GEOVisionGeophysicalServices 1124OlympicDrive,Corona,CA 92881 Ph (951)549-1234Fx(951)549-1236

I!eop h.ysical services 

£ 0111) ELOG FIELD LOG 
--....;:~------

Borehole"" 

SITE*:Calvert Cliffs -------------------------CLlENT*:Schnabel Engineering, LLC 
DATE*: {1'1-y,/~ · 

JOB*:8299 

ELOG FIELD LOG REV 1.1 a 

---------AUTHOR*: C. Carter PAGE: 1 OF 2 -------------------------
CONTACT: PHONE: Off Cell ------------------------- ----------
CONTACT: PHONE: Off Cell ------------------------- ----------
CONTACT: PHONE: Off Cell ------------------------- ----------
CONTACT: PHONE: Off Cell 

--------------------~--- ----------COMPANY: ___________ _ 

GENERAL SITE CONDITIONS/LOCATION:_. _______________ _ 

COUNTY: RANGE: TOWNSHIP: ______ SECTION: __ 
BOREHOLE CONSTRUCTION: CASED UNCASED ..,. 
DIAMETERS AND DEPTH RANGES: ~ 0 TO 'f" S' ~~, 't (S' J TO 16 S .f-l-

BOREHOLE TOTAL DEPTH AS DRILLED*: ___ J_~5 __ ~ ____ _ 

SURFACE CASING?: YES~ DEPTH TO BOTTOM OF CASING 'lIS .ti . NO 
DEPTH TO BEDROCK: vA DEPTH TO WATER TABLE: -::-s: !+ 
BOREHOLE'FLUID: WATER_. _; FRESH WATER MUD~; SALT WATER MUD __ ; 

OTHER: ______________ ~~-------------------------------------
DEPTH TO BOREHOLE FLUID: ¢$' TIME SINCE LAST CIRCULATION: 1'Z-~ 

LOGGINGCREW:~.Cart~ ______________________ ~ ______________________ ~ 

VEHICLE(S) USED AND MILEAGE: -------------r--::-
MOBILIZED FROM: t...e~l-~~ t~ DEPARTURE TIME:_f_~\..;...S;......;t:)J'A--~ ____ _ 
ARRIVED ON SITE: C ! ~o ~ 
STANDBY TIME: ______ ----- CAUSE: _____________ _ 

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMA TION IS OPTIONAL 

GEOVision Geophysical Services 1124 Olympic Drive, Corona, CA 92881 Ph (951) 549-1234 Fx (951) 549-1236 
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.~.

GE~Uszo/Z
-{!eoph.ysicalservices· Borehole*

ELOG FIELD LOG REV 1.1a

SITE*:CalvertCliffs DATE*: 1 /'L~/48
CLlENT*:Sc-h-na-b-e-1E-n-g-in-e-e~rin-g-, ~LL~C~---- JOB*:8299---:;.--------

AUTHOR*:C. Carter PAGE: PAGE 2 OF 2

WINCH: COMPROBE SILVER~OYO RG OTHER _

MICROLOGGER* 5310i-5772 ~ OTH~
ELOG PROBE* 5490)( OTHER ---------
SHEAVE* COMPROBE OYO 1010 10-r-'"T'"1-0...,..X-.,...-----R-G-r--r---

PROBE LENGTH
PLUS YOKE 10.0M'3~,:8 FT)*
MINUS CASING STI~X-UP*
DEPTH REF. OFR~J;'TAT START*
DEPTH REF. OFFSE:t'ATEND*
AFTER SURVEY DEPTH ERROR*

2.50M(8.20FT)
"l'2,..~..../.58} ;'':'
~C( ,4"l-. EF TO. G.ROUND SURFACE
i'.~~ ,J

'"I'.f1 \ .

START START END END
LOG NAME* DEPTH* TIME DEPTH* TIME

B113EU6Te~TDl qtJo~ q~ S2..Q,~

'&'11'3ELO~1'ES'7o'L ,,~sS'AJ-- 1i\S"~

s1,'}el.-DbLlf"ot ,(,.1S ~-t., < iii"L~ lJ"t> 3'·")~~ "2 ~/4
'{ ~r:

.~'~ ri.t
}'

~
"

;~~t

Lv/6V +~~+ Ir>D)t

(.VI R.(j,~~-+ b~J

MAINTENANCE PERFbRMED ON SITE*:
"~~~O>,.' ""?
~'

EQUIPMENT PROBLEMS OR FAILURES*:

SUGGESTIONS, ADDITIONS,CHANGES:

V/A (NtAifnone)

(NtA ifnone)

ITEMS WITH *MUST BE COMPLETED. OTHER INFORMA TION ISOPTIONAL

GEOVisionGeophysicalServices 1124OlympicDrive,Corona,CA 92881 Ph (951)549-1234Fx(951)549-1236

'~ ' 

ELOG FIELD· LOG REV 1.1a 

lS,111 ELOG FIELD LOG -------. ~eoph.ysical services · Borehole* 

SITE*:Calvert Cliffs DATE*: . 11i-ft 148 
CLlENT*:Sc-h-na-. b-e-I E-n-g-in-e-e~rin-g-, -LL-C-----JOB*:8299 -----------

AUTHOR*:C. Carter PAGE: PAGE 2 OF 2 

WINCH: COMPROBE SILVER--.-:l- OYO RG ____ OTHER _________ _ 
MICROLOGGER* 5310i-5772 ~ OTH~ 
ELOG PROBE* 5490)( OTHER ---------
SHEAVE* COMPROBE OYO 1010 1 0~G----1-0tiJ-r-X-------R-G-rO--"'--

PROBE LENGTH 
PLUS YOKE 10.0M'3~,: 8 FT)* 
MINUS CASING STI~X-UP* 
DEPTH REF. OFP~~~TAT START* 
DEPTH REF. OFFSE:tAT END* 
AFTER SURVEY DEPTH ERROR* 

START 
LOG NAME* DEPTH* 

B11jEU6"'E~Tbl 

'& '113ELO~1"ES7ol-

2.50M(8.20 FT) 
"} 1... , 

;~ ~~~ }EF TO .. ~. RO~ND SURFACE 
i'·'2-~ 
, ...... ; . f 1 \ . 

START END END 
TIME DEPTH* TIME 

qt1o~~ 'I: S2..a,,,, 
,,~sS'AI-- II t S16.M..... 

S1'3El,.Db (.If" 0 t 'l(,·1 S k-f .· < Iii, "L t lJ7'> 3,·j ~~ "2 ~/4 
"t :~~: 

.~'~ r,\;" 
l;~C 

~ \::. 

\~f 

Lv /6 V +~ .. + Ir>D)t 

(AJ I RG. t~.S+ b~J 

MAINTENANCE PE~FbRMED ON SITE*: &."? 
I.J I). (NtA if none) 

EQUIPMENT PROBLEMS OR FAILURES*: (Nt A if none) 

SUGGESTIONS, ADDITIONS, CHANGES: 

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMA TION IS OPTIONAL 

GEOVision Geophysical Services 1124 Olympic Drive, Corona, CA 92881 Ph (951) 549-1234 Fx (951) 549-1236 
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p"sFIELDLOG REVV1;31a

GE~~s,(on
geophysicalservi~".:}"C:i(~;>'.~

\~" ~~~." .•,;-..,':-.f..\:

B~113 P-S SUSPENSION VELOCITY FIELD LOG REV 1.31a
Borehole

SITE*: {A/vv+Ulfk5 AJfP DATE*: 7/~t/ot
CLIENT·: k~~1 ~h-5'(1I!JY?"s JOB·: _ .....~"-2tt_' _

AUTHOR*: C.WW IJ PAGE 1 OF * S

CONTACT:

CONTACT:

CONTACT:

DIRECTIONS TO SITE:

GENERAL SitECONDITIONS/LOCATION:

""-:../

PHONE: Off Cell---------
PHONE: Off Cell---------
PHONE: Off Cell

PHONE: Off Cell---------

COUNTY:" RANGE: TOWNSHIP: SECTION:-----
BOREHOLE CONSTRUCTION*: CASED UNCASED )(,

, "1/ ----

DIAMETERS AND'DEPTH RANGES*: ( 0 TO ,.-~ , ; 5'/ , '7,~ TO 16<;.ri
BOREHOLE TO+A~'1~PTH AS DRILLED*: 16 S ~+

SURFACE CASING;?:.,;'F X DEPTH TO -BO.....T--T-O-M-O-F-C-AS-I-N-G-q~S.pt,NO
DEPTH TO BEDROCK:";:') A.AA DEPTH TO WATER TABLE: ---\-,-~t---

BOREHOLE FLUID:WATER __;FRESH WATER MUD----K.-;SALT WATER MUD;"'""'-----
OTHER:---------.,..-----------------DEPTH TO BOREHOLE FLUID*: TIME SINCE LAST CIRCULATION: t2.Q1M.,,

ITEMS WITH *MUST BE COMPLETED. OTHER INFORMA TION ISOPTIONAL

GEOVisionGeophysicalServices 1124OlympicDrive,Corona,CA 92881 Ph (951)549-1234Fx (951)549-1236

P,;;S FIELD LOG REVV1;31a 

GE~Uszon 
geoplaysical servi~:'~:;:'J'(~;<' ':. 

\~" ,~ti·'· " ';-:'':-J.\ 

&.-;113 P-S SUSPENSION VELOCITY FIELD LOG REV 1.31 a 
Borehole 

SITE*: ....,;W .... a._Iv---!¢_+---...W_I-+sof£:. ....... 5 __ AJ_f_P _____ DATE*: 7/~tlot 
CLIENP: ~~5~G_~_. ~_~;~~~1~~~~~~5~'N~~~~/~~'~~~-JO~: ~~f~~~1~~~~~_ 
AUTHOR*: C .wW- I) PAGE 1 OF * S 

CONTACT: PHONE: Off Cell 
~~~~~~~~~~- --~~--~~~~-

CONTACT: PHONE: Off Cell 
--~~~~~~---

CONTACT: PHONE: Off Cell 
--~~~~~~~~~- -----------------

CONTACT: PHONE: Off Cell 
~~~~~~~~~~-

DIRECTIONS TO SITE: ----------------------------------------------

GENERAL SfTE CONDITIONS/LOCATION: 

, ' " '\l~ " . 

>}~i.~~~~ 

COUNTY: ' RANGE: TOWNSHIP: SECTION: 
~~~- -~~~ ---------

BOREHOLE CONSTRUCTION*: CASED UNCASED )( 
. .' II ~~---

DIAMETERSAND 'DEPTH RANGES*: ( OTO ,;~ , ; 5" ,'.~ TO /6<; .ri 
BOREHOLE TO+AE~':-EJEPTH AS DRILLED*: 16 S ~+ 
SURFACE CASINGi?~ " reF X DEPTH TO -B ...... O--TT-O-M~O-F -C-AS-I-N-G-q ~ S +1; NO ______ _ 

DEPTH TO BEDROCK:\ :·)t ~ DEPTH TO WATER TABLE: - \ · ~t 
BOREHOLE FLUID: WATER __ ; FRESH WATER MUD-----K-; SALT WATER MUD; 

~------
OTHER: 

----------------~-----------------------------------DEPTH TO BOREHOLE FLUID*: TIME SINCE LAST CIRCULATION: tkQ1M.., , 
ITEMS WITH * MUST BE COMPLETED. OTHER INFORMA TION IS OPTIONAL 

GEOVision Geophysical Services 1124 Olympic Drive, Corona, CA 92881 Ph (951) 549-1234 Fx (951) 549-1236 
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GE~J7slOn
geophysicalservices

p-sFIELDLOG REV V1.31a

DEPARTURE TIME: r:'t~~---------

.....,;BI.liiii1:..-_7_13__;P-S SUSPENS"ION VELOCITY FIELD LOG REV 1.31a
Borehole*

SITE*:Calvert.Cliffs DATE*: 7!J,lilo8----------------~--=--------
CLlENT*:SchnabelEngineering,LLC JOB*:8299 _
AUTHOR*:C. Carter PAGE 2 OF_*--...;;;$~_

LOGGINGCRE~*: C.Carter__~ ~

MOBILIZED FROM~ Lu',"1,~~ ~&.-
ARRIVED ON SITE: 6 ~1D~

STANDBY TIME:_" --,. CAUSE:_'_' _

LOGGING STARTED: 2.tLfC.f~ LOGGING COMPLETED: "3 :~4( p~

BATTERIES CHANGED BEFORE LOGGING: YES)! ;NO ;STORED ~ITH NEW

WINCH COMPROBE 0 GREY[i] OYO 0 RGO OTH-

INSTRUMENT* OYO 120040 150140 190290 RG 1600230 1600240

RECEIVERS/N* 120080 200420 260660 11001 0 23053 0 30086 0

ISOLATION TUBE S/N*3000830 240530 28068~ 28072 0 2M ----:::=-__

SHEAVE* COMPROBE 0 OYO 101010U10~ RG 0

MICROLOGGER* 5310 0 5772 ~ NOT APPLICABLE (OYO) 0
PROBE OFFSET* OYO 2.0M 0 RG 2.5M ~
MINUS CASING STICK-UP* .4i }
DEPTH REF. OFFSET AT START* '2..0"1- ." REF TO GROUND SURFACE

',:DEPTH REF. OFFSET AT END* '2..0-°
AFTER SURVEY DEPTH ERROR* .0"1-

START START END END
LOG NAME* DEPTH* TIME DEPTH * TIME

B1"'31I1SP~()1 ,.s6 t+ 2..:~'-fp"-- ,~o.q'2...~+ lt1ql)~

MAINTENANCE PERFORMED ON SITE*:

EQUIPMENT PROBLEMS OR FAILURES*:

AIIA (NtA ifnone)

(N/Aifnone)

SUGGESTIONS, ADDITIONS,CHANGES:
COMMENTS:

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

ITEMS WITH *MUST BE COMPLETED. OTHER INFORMATION ISOPTIONAL

GEOVisionGeophysicalServices 1124OlympicDrive,Corona,CA 92881 Ph (951)549-1234Fx (951)549-1236

GE~Uswn 
p-s FIELD LOG REV V1.31 a 

geophysical services 

13 -713 ; P-S SUSPENS'ION VELOCITY FIELD LOG REV 1.31 a --------
Borehole* 

SITE*:Calvert.Cliffs OATE*: 1/J,.If/o8 ----------------------------- -~--~----------CLlENT*:Schnabel Engineering, LLC JOB*:8299 _______________ _ 
AUTHOR*:C. Carter PAGE 2 OF * $ -----
LOGGINGCRE~~ C.Carter ___ ~ __________________________ ~ 

MOBILIZED FROM~ Lu',~~uv-:- ~h- DEPARTURE TIME: r: 't~ ~ 
----~~--------

ARRIVED ON SITE: '~1D ~ 

STANDBY TIME:_' _______ ---,.. _____ CAUSE: __ ' _' ______________ _ 

LOGGING STARTED: 2. t'tC.f~ LOGGING COMPLETED: "3 :~~ p~ 

BATTERIES CHANGED BEFORE LOGGING: YES_)(_; NO __ ; STORED ~ITH NEW __ 

WINCH COMPROBE 0 GREY~ OYO 0 RGO OTH __ 

INSTRUMENT* OYO 120040 150140 190290 RG 1600230 1600240 

RECEIVER S/N* 120080 200420 260660 11001 0 23053 0 30086 0 

ISOLATION TUBE S/N* 3000830 240530 28068 ~ 28072 0 2M -----,,=-__ 

SHEAVE* COMPROBE 0 OYO 101010U10~ RG 0 

MICROLOGGER* 5310 0 5772 ~ NOT APPLICABLE (OYO) D 
PROBE OFFSET* OYO 2.0M 0 RG 2.5M ~ 
MINUS CASING STICK-UP* .4 i } 

, DEPTH REF. OFFSET AT START* '2. .0"1.- . ' REF TO GROUND SURFACE 

',: DEPTH REF. OFFSET AT END* '2. .0- 0 

AFTER SURVEY DEPTH ERROR* . 0"1-

START START END END 
LOG NAME* DEPTH* TIME DEPTH * TIME 

B1;3 r IISP~()l ,. s6 t+ 2..: ~'-IP"-- '~O.qL~~ lt1qn~ 

MAINTENANCE PERFORMED ON SITE*: AI /A (N/A if none) 

EQUIPMENT PROBLEMS OR FAILURES*: (N/A if none) 

SUGGESTIONS, ADDITIONS, CHANGES: 
COMMENTS: ---------------------------------------------------

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMA TION IS OPTIONAL 

GEOVision Geophysical Services 1124 Olympic Drive, Corona, CA 92881 Ph (951) 549-1234 Fx (951) 549-1236 
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P-S FIELDLOG REVV1.31a

~"'ii) GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE*:_CalvertCliffs DATE*:_~i-L..M---=..;...~--=)8~ _
CLlENT*:SchnabelEngineering,LLC JOB*; 8299 _

AUTHOR*:C. Carter .PAG~ J OF S
~---

.ITEMS WITH *·..·MUST BE COMPLETED OTHER INFORM A TION ISOPTIONAL

I,DEPTH IDEPTH IUNFfl!tE!ED FILTERED ICOMMENTS IMETERS FEET' FILENO.· FILENO*. (ifany) CASING, WATER, ROCK, ETC

0.5 .1.64 -,'.,,"

1.0 3\28,\:.:'.,
1.5 .4~92,;~·:.··~;' '''.:

2.0 6"~~6':· ..,•..~ 2-'''It.t
2.5 8.20;'·'".•"P:"<e.
3.0 ·9.84;. .,
3.5 11;48 "4.0 13.12 5
4.5 '14.76 ,
5.0 16.40 ts1f(

5.5 18.04 ~

6.0 19.69 ;
6.5 21.33 II>

7.0 22.97 (I

7.5 24.61 1'1.

8.0 26.25 I)

8.5 27.89 11./
9.0 29.53 t,
9.5 31.17 (6

10.0 32.81 t,
10.5 34.45 l~

11.0 36.09 IGJ
11.5 37.73 "]..,0

12.0 39.37 '2.'
12.5 41.01 "2.""L

13.0 42.65 "L~

13.5 44.29 2Li
14.0 45.93 L'S

14.5 47.57 U

15.0 49.21 "2-,
15.5 50.85 '-8
16.0 52.49 1..-'
16.5 54.13 ")0

17.0 55.77 11
17.5 57.41 ,oz..
18.0 59.06 '1.3
18.5 60.70 "1l.f
19.0 62.34 ~.s

19.5 63.98 'T-6
20.0 65.62 ~r

20.5 67.26 sf"

p-s FIELD LOG REVV1.31a 

8.-111) GEOVISION SUSPENSION LOGGING FIELD NOTES 
SITE*:_Calvert Cliffs DATE*:_--=-'1...c;...m---:....;...~--")8~ ____ _ 

CLlENT*:Schnabel Engineering, LLC JOB*: 8299 _______ _ 
AUTHOR*:C. Carter . PAGE* ) OF S 

0.5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 
5.5 
6.0 
6.5 
7.0 
7.5 
8.0 
8.5 
9.0 
9.5 
10.0 
10.5 
11.0 
11.5 
12.0 
12.5 
13.0 
13.5 
14.0 
14.5 
15.0 
15.5 
16.0 
16.5 
17.0 
17.5 
18.0 
18.5 
19.0 
19.5 
20.0 
20.5 

----
. ITEMS WITH *;··~MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL 

1.64 

UNF"fLTERED 
FILE NQ.~. , ' 

'. 

.. " 

3,28 ,~: ; ; I ' 

.4:92 ;~· :>r' ." 

6,~pJ:) ;:. . .... ~ . ~ 

~L20 ··' · .• " ; ' ~ ~ : ~2:,. 

9.84;;, ., 
11~48 4 
13.12 5 
'14.76 , 
16.40 tstr( 

18.04 ~ 

19.69 ; 
21.33 II> 

22.97 (I 

24.61 1'1.. 

26.25 I) 

27.89 11-/ 
29.53 t , 
31.17 (t, 

32.81 t, 
34.45 l~ 

36.09 IGJ 
37.73 "7,."b 

39.37 '2.1 

41.01 'l.~ 

42.65 "1..~ 

44.29 2~ 

45.93 L'S 
47.57 U 
49.21 "2-, 
50.85 '-8 
52.49 "7..-, 
54.13 ,0 
55.77 11 
57.41 ,'Z.. 
59.06 1.3 
60.70 "1l.f 
62.34 ~.s 

63.98 'T.6 
65.62 'lr 
67.26 sf" 

FILTERED COMMENTS 
FILE NO*. (if any) CASING, WATER, ROCK, ETC 

)"';"It.t 
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p-sFIELDLOG REVV1.31a

13~113 GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE*:_CalvertCliffs DATE*:._'--.;I,--'2r_Cf_'o_g _

CLlENT*:SchnabelEngineering,LLC JOB*: 8299 _

AUTHOR*:C. Carter PAGE: i OF---::::::;.5:......-_
ITEMS WITH *.MUST BE COMPLETED. OTHER INFORMA TION ISOPTIONAL

DEPTH UNFILTERED FILTERED COMMENTS
FEET FILENO*. FILENO*. ifan CASING, WATER, ROCK, ETC

21.0. 68.90 '34:i
21.5 70.54 4"

22.0 72.18 '-II
22.5 73.82 Lt~

23.0 75.46 t.41
23.5 77.10 4t-1
24.0 78.74 .ttS'
24.5 80.38 4'
25.0 82.02 '1'1
25.5 83.66 41
26.0 85.30 4'
26.5 86.94 ~D
l')"7n ee.68--'" .V ~

27.5 90.22 ~1...

28.0 91.86 S'J
28.5 93.50 54
29.0 95.14 55
29.5 96.78 f'
30.0 98.43 5'7
30.5 100.07 S'R
31.0 101.71 ~cr
31.5 103.35 (.fJ

32.0 104.99 6/
32.5 106.63 bL.
33.0 108.27 "1
33.5 109.91 C.4
34.0 111.55 (.,5
34.5 113.19 1:.(,

35.0 114.83 ~'7

35.5 116.47 6~

36.0 118.11 6'
36.5 119.75 7D
37.0 121.39 ,I
37.5 123.03 1"1..
38.0 124.67 13
38.5 126.31 ,'1
39.0 127.95 IS
39.5 129.59 1-' Gc.7/v:,'uIl.

40.0 131.23 ~ ,7
40.5 132.87 1i"
41.0 134.51 .,

p-s FJELD LOG REVV1.31a 

13 ~113 GEOVISION SUSPENSION LOGGING FIELD NOTES 
SITE*:_Calvert Cliffs _____ _________ DATE*: ,lz,Y log 
CLlENT*:Schnabel Engineering, LLC JOB*: 8299 _______ _ 
AUTHOR*:C. Carter PAGE: i OF--::;..> __ 

ITEMS WITH * . MUST BE COMPLETED. OTHER INFORMA TION IS OPTIONAL 

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

21.0 . 68.90 '3~ 

21.5 70.54 4" 
22.0 72.18 '-II 
22.5 73.82 Lt~ 

23.0 75.46 ~1 

23.5 77.10 4'-'1 
24.0 78.74 . 4S' 
24.5 80.38 4' 
25.0 82.02 '1'1 
25.5 83.66 4~ 

26.0 85.30 4' 
26.5 86.94 ~I> 
")7 n 88.68- -..... v ~, 

27.5 90.22 ~1... 

28.0 91.86 S'J 
28.5 93.50 54 
29.0 95.14 5S 
29.5 96.78 f' 
30.0 98.43 5'7 
30.5 100.07 S'R 
31.0 101.71 ~cr 

31.5 103.35 'fJ 32.0 104.99 6/ 
32.5 106.63 bL. 
33.0 108.27 ~1 

33.5 109.91 C.4 
34.0 111.55 (,5 

34.5 113.19 e,(, 
35.0 114.83 ~1 

35.5 116.47 6~ 

36.0 118.11 6, 
36.5 119.75 lD 
37.0 121.39 " 37.5 123.03 17.. 
38.0 124.67 13 
38.5 126.31 '1'1 
39.0 127.95 IS 
39.5 129.59 1-' Co (. 7 Iv::, lull. 
40.0 131.23 ~ (7 
40.5 132.87 1tr 
41.0 134.51 ., 
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-,-:(~;~;{~:,_ t - P-SFIELDLOG REVV1.31a

E-(13G:EOVISI()'r~rSUSPENSION LOGGING FIELD NOTES
SITE*:_CalvertCliffs ' DATE*:_~ i (__Z.,t........b~~....................................................................

,gl:J~_~J*:~9t"!t1_§!I;>~Il;Q_g~neeri_r1g, LLg_ JOB*:_8299 _

AUTHOR*:C. Carter PAGE* S OF----'5~__
ITEMS WITH * MUST ~~_COMPLETED. OTHER INFORMATION ISOPTIONAL

~IDEPTH IDEPTH IUNFILTERED FILTERED ICOMMENTS
METERS FEET FILENO*. FILENO*-. (ifany) CASING, WATER, RqC}<,ETC,

41.5 136.15 ~

42.0 -137.80 <ij-I

42.5 139.44 ~"]...

43.0 141.08 i3
43.5 142.72- ~

44.0 144.36 ~

44.5 146.00 i"
45.0 147.64 ~7

45.5 149.28 ~

46.0 150.92 8' ')~3~

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
54.0 177.17
54.5 178.81
55.0 180.45
55.5 182.09
56.0 183.73
56.5 185.37
57.0 187.01
57.5 188.65
58.0 190.29
58.5 -191.93
59.0 193.57
59.5 195.21
60.0 196.85
60.5 198.49
61.0 200.13
61.5 201.77

- ' - '-;j\~i1 ,.,:_ _ t P-S FIELD LOG REVV1.31a 

E-[lJ G:EOVISION SUSPENSION LOGGING FIELD NOTES 
SITE*:_Calvert Cliffs DATE*:~ ___ i ___ (7.. __ ' ___ t ...... b~ ......................................................................... ......... 

-gI:JJ~J ... ~J*:~90XI_~I:>~II;D_gineering, LLg _ J08*:_8299 _______ _ 
AUTHOR*:C. Carter PAGE* S OF-----::5:.....-_ 

ITEMS WITH * MUS.T ~~_ COMPLETED. OTHER !NPORMATION IS OPTIONAL 

41.5 136.15 - ~ 

42.0 -137.80 <ij-I 

42.5 139.44 ~"l,.. 

43.0 141.08 i3 
43.5 142.72 - i'lf 
44.0 144.36 cp 
44.5 146.00 i" 
45.0 147.64 ~7 

45.5 149.28 ~ 

46.0 150.92 8' ') ~3' 
46.5 152.56 
47.0 154.20 
47.5 155.84 -.. u 
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 
54.0 177.17 
54.5 178.81 
55.0 180.45 
55.5 182.09 
56.0 183.73 
56.5 185.37 
57.0 187.01 
57.5 188.65 
58.0 190.29 
58.5 - 191.93 
59.0 193.57 
59.5 195.21 
60.0 196.85 
60.5 198.49 
61.0 200.13 
61.5 201.77 
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, !
~~~-~'-~~-~--~~·_-!._~----~----~·····_~-----eALJPER--FIEI.;;-[)~l;GG'REV-4--;4·a~PDF

GE~USt072
gp.Qphysicalservices

B-11)

Borehole*

SITE*:CalvertCliffs-------------
CLlENT*:SchnabelEngineering,LLC
AUTHOR*:C.-Carter--------::----------

DATE*: 7 /7-qJIJt
JOB*:8299 _

PAGE: 1 OF 2

CAUSE: _

CONTACT: PHONE: OffCell------------------------
CONTACT: PHONE: OffCell-------------------------
CONTACT: . PHONE: OffCell------------------------
DRILLER PHONE: OffCell------------------------COMPANY: --

GENERAL SITECONDITIONS/LOCATION:-----------------

COUNTY: RANGE: TOWNSHIP: SECTION:__

BOREHOLE CONSTRUCTION: CASED UNCASED----lL- J

DIAMETERS AND DEPTH RANGES: ~ 0 TO Cit!S'PI ;_S_J_, 'l~~ TO, /6S.+-1:

BOREHOLE TOTAL DEPTH AS DRILLED*: Itsof-f

SURFACE CASING?: YESL DEPTH TO BOTTOM OF CASING Cl..S~-J.; NO __

DEPTH TO BEDROCK: VA DEPTH TO WATER TABLE: A ')~+

BOREHOLE FLUID:WATER __;FRESH WATER MUD~; SALTWATER MUD __;
OTHER: --..,- =-__

DEPTH TO BOREHOLE FLUID: i? TIME SINCE LAST CIRCULATION: IL.~

LOGGING CREW:_C. Carter _

VEHICLE(S)USED AND MILEAGE: ___=_

MOBILIZED FROM: LeK,~b-- Y~k- DEPARTURE TIME: r;l.lS~

ARRIVED ON SITE: - 't)tJ~

STANDBY TIME: ----

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMA TION ISOPTI0N.~L

GEOVisionGeophysicalServices.- 1124OlympicDriveCorona,CA 92881 Ph (951)549-1234Fx(951)549-1236

, I 
-------- --- ------------- -------- -- -- -- - ---£Al::JPER-FJEtD-teG--REV-1-;4a~Pf)F_------ - ----- -----

GE fA-T /:" , ...... . .. ·VrZSZO/z 
gp.ophysical services 

8 .. 1'1) CALIPER FIELD LOG 
--~--~--------

Borehole* 

SITE*:Calvert Cliffs DATE*: 7/2.-qJbi -------------------------CLlENT*:Schnabel Engineering, LLC JOB*:B299 _________________ _ 
AUTHOR*:C. · Carter PAGE: 1 OF 2 

------~F-----------------

CONTACT: PHONE: Off Cell ------------------------- -------------------
CONTACT: PHONE: Off Cell ------------------------- ---------------------
CONTACT: PHONE: Off Cell ------------------------- --------------------
DRILLER PHONE: Off Cell 
COMPANY:------------------------- ---------------------

GENERAL SITE CONDITIONS/LOCATION: _______________ __ 

COUNTY: RANGE: TOWNSHIP: SECTION: __ 
BOREHOLE CONSTRUCTION: CASED UNCASED~, 

DIAMETERS AND DEPTH RANGES: ~ 0 TO 9" S' PI ; _S_I_, ~~~ TO,· 16S .+-1: 

BOREHOLE TOTAL DEPTH AS DRILLED*: Its .c-f 

SURFACE CASING?: YESL DEPTH TO BOTTOM OF CASING ct .. S ~-J.; NO_ 
DEPTH TO BEDROCK: VA DEPTH TO WATER TABLE: .A.. ') .\+ 
BOREHOLE FLUID: WATER __ ; FRESH WATER MUD~; SALTWATER MUD __ ; 

OTHER: ________________ --------------------------------~=_---
DEPTH TO BOREHOLE FLUID: i' TIME SINCE LAST CIRCULATION: I L. ~ 

LOGGING CREW:_C. Carter ________________________________________________ _ 
VEHICLE(S) USED AND MILEAGE: ____________ __ 
MOBILIZED FROM: Lexl'1-ir- 'P~k.. DEPARTURE TIME: r ;4.S~ 
ARRIVED ON SITE: - 't)lJ~ 

STANDBY TIME: ___________ ------- CAUSE: ________________________ _ 

ITEMS WITH *. MUST BE COMPLETED. OTHER INFORMA TION IS OPTI0N.~L 

GEOVision Geophysical Services-. 1124 Olympic Drive Corona, CA 92881 Ph (951) 549-1234 Fx(951) 549-1236 
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CALIPER FIELDLOG REV 1.1a.PDF

B-111 CALIPER FIELD LOG
Bnrehnle*

!!eoph.ysicalservices

SITE*:CalvertCliffs DATE~:"1 )?-,//)8
CLIENT*:Sc;";"h;;"'na;;;";'b;';"';'e";;;"lE-n-g-in-e-er-in-g-,.-LL-C--

I
----JoB*:8299 _

A~Trt0R*:C. Ca~~L PAGE: PAGE 2 OF 2

':'.'.1.I.c..,N.~•...~..:.~...•..:.•...p..H..,~:.(t.:"p.....•.....~.,.G.:.ER,~OM.p..R~~~~. ;i~~ER--rj- g~~ER RG__'t-;.--OTHER
CAElQERPROBE*' 5368. OTHER

SH~"E* OOMPROBE· OYO 100100100 RGU

PROBE OFFSET
. .MINUS~CASING STICK-UP*
DEPTH REF.·OFFSETAT START*

DEPTH REF. OFFSET AT END*
AFTER SURVEY DEPTH ERROR*

2.08M(6.82FT)

LSi }
$ .1-L{ .
~.lO .

••4

121N MAX

REF TO GROUND SURFACE

START START END END
LOG NAME* DEPTH* TIME* DEPTH* TIME*

~i 7".5CAt--;En-O) B~ fSA. g ~ s..,.
'k..,11U....'1~'1'»'2- 'I:1>'OM- . ¥ :"~JA--..

R1"1JiAc....IIPb1 I'S.os.cot 4 ~ 't,,~PIIV-- 4.) .,fl- 'V;4,~

R"1'1'!A(...-r\:;-<;'1'u~ 4·.~' 4:~1..~

pv'-115'S'TIJ1 q :'2..f"t\.-.. ~ ~ Ltt4-",,",-

pvt:.r€1"t"'O")... qt33~ q:3~A--

CALIBRATION PLATE SIN 201 AS BUILT PVC FITTING
1.968IN 3.937IN 8.000IN 4&1Q:1N

FILENAME (50MM) (100MM) (203.2MM) (114.3RWI)
AS MEAS.* 'it""l11CAL..,.~-rb , /.q'b }.'(o) '.o't- >\~

AS MEAS.* i111C..AL-r~,)"Tb"'2-. I.c:rltll ).10 1 8'·"1 .~..

AS MEAS. 13,1'3C.AL'l'C'STP 3 I,Q6t.j ~ ~q., q f.(J""2.-
ASMEAS.
AS MEAS. ?"c.",c~T6 t 4.','t
AS MEAS.' 'PV '-'re~,.D""1- '-I.S'D

1124OlympicDriveCorona,CA 92881

MAINTENANCE PERFORMED ON SITE*:

EQUIPMENT PROBLEMS OR FAILURES*:

(~hl;~:v- pidi.S/,v7A i

GEOVis;onGeophysicalServices

.;:-

(N/Aifnone)

(NIA ifnone)

CALIPER FIELD LOG REV 1.1 a.PDF 

GE~Us.lon B -113 CALIPER FIELD LOG 
Bnrehole* 

geoph.ysical services 

SITE*:Calvert Cliffs DATEk:"1 )'1-'1/ bi 
CLIENT*:Sc-h-na-b-e-1 E-n-g-in-e-er-in-g-, ·-LL-C--

I
----JOB*:8299 ___ ~-------

A~r~OR*:C. Ca~~L PAGE: PAGE 2 OF 2 

WINCH: . . COMPRGBE SILVER--r--4-__ 0YO . RG ____ OTHER~ ___ _ 

·M .. I .~ ..... : .. ~ ••.. , .. ;. c.~ ... ; .. ,: .•. p., .. , .. :.:; .. ~ ..• l ..•. ~, •. ·.:.().; ... , .... ,~.,. G ..• ER ... _ ~ ..... _ .' 53 .. 10~. 5772 liJ · OTH~ '~;' CALIQERPROBE* 5368 . OTHER _____ ....----------p __ ---
SHEAvii* . OOMPROBE · OYO 100100100. RGU 

PROBE OFFSET 
. .MINU8:CASING STICK-UP* 

DEPTH REF. 'OFFSET AT START* 
DEPTH REF. OFFSET AT END* 
AFTER SURVEY DEPTH ERROR* 

START 
LOG NAME* DEPTH* 

~ i 1".5CA t-"'fEW;j J 
'k.,'71(A ..... '1~'1'»'1,.. 

B1"1JC.Ac-IIPo 1 /, S ,oS .(:-t 

R i'"t 'l..4(..."A;",,<;'Tu ~ 

f-V '-115 'S T·1 

pvc...Te1T'O').... 

CALIBRATION PLATE SIN 201 
1.968 IN 

FILE NAME (50 MM) 
AS MEAS.* ~(11 CcL.i~·1b' /.ql,b 
AS MEAS.* i'111C..AL -r~~-rb"Z..-. I.cr ... ~ 
AS MEAS. 13,1"3 C-4 L'l'C'STP 3 I.Q6t.j 
ASMEAS. 
AS MEAS. ?"C..,.g~T& t 
AS MEAS. · 'P V '-- re ~,. 0""1-

MAINTENANCE PERFORMED ON SITE*: 

EQUIPMENT PROBLEMS OR FAILURES*: 
(-:;',,1 ;~;,... pt4. S/,u 7A j 

2.08M(S.82 FT) 121N MAX 

LSi } 
$ .1-L( . 
5. l0 . 

•• 4 

REF TO GROUND SURFACE 

START END END 
TIME* DEPTH* TIME* 
B~fSA. g·s1' 
'I: 1>, OM- . ¥ :"~",--
4 ~ "L~PIIV-- 4. ") .,fl- ' V;4,~ 

4·.~\ 4~Sl..~ 

q:'2..f"t\.~ q ~ 2-tta..",",,-

qt33~ q:3't~ 

AS BUILT PVC FITTING 
3.937 IN 8.000 IN 4:..5.1Q;:-1 M 
(100MM) (203.2 MM) (114.3 ~ W) 
}.'(o) r.o't..- '~ 

'3.1 0 1 8'·"1 -:..." .. 
~ .. q., q f. {J""2.-

4." 't 
'-I. SD 

(N/A if none) 

(NI A if none) 

GEOVision Geophysical Services 1124 Olympic Drive Corona, CA 92881 .;:-



GEOVision Report 8299-05 CCNPP COLA Boring Geophysics rev A February 13, 2009                      Page 87 of 133

CAUSE: _

ACOUSTIC TELEVIEWER LOG COVER 1.0a.pdf

geoph.ysicalservices

Q-1'13
Borehole*

SITE*:_CalvertCliffs,_........... DATE*: -tl?-.,,~_~
CLlENT*:SchnabelEngineering,LLC JOB*:_8299 _

AUTHOR*:_C. Carter PAGE 1 OF 2

CONTACT: PHONE: OffCell-------------------------
CONTACT: PHONE: OffCell-------------------------
CONTACT: PHONE: OffCell------...,..-------------------
DRILLER PHONE: OffCell-------:--------------------COMPANY: _

GENE~LSITECONDITIONS/LO~ION: ~

COUNTY: ~NGE: TOWNSHIP: SECTION:__
BOREHOLE CONSTRUCTION: CASED UNCASED ~

DIAMETERSANDDEPTH~NGES: ~OTOt('.~~~, '.$TO 165.$+

BOREHOLE TOTAL DEPTH AS DRILLED*:__J_I,..:;.,S_k_:t__

SURFACE CASING?: 'YES >( DEPTH TO BOTTOM OF CASING q~S.(-+; NO
DEPTH TO BEDROCK: IJ~ . DEPTH TO WATER TABLE: --:::s,...,
BOREHOLE FLUID:WATER __;FRESH WATER MUD....L-;SALT WATER MUD __;

OTHER:__-----------r--------------------
DEPTH TO BOREHOLE FLUID: 'f TIME SINCE LAST CIRCULATION: 11-f1"=

LOGGINGCREW:~C.Carter ~

VEHICLE(S)USED AND MILEAGE: ~

MOBILIZED FROM: DEPARTURE TIME:__5f_.lV-:;,S_AA-- _
ARRIVED ON SITE: ,:)oev--
STANDBY TIME: _

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMA TION ISOPTIONA!-

GEOVisionGeophysicalServices 1124OlympicDrive,Corona,CA 92881 Ph (951)549-1234Fx(951)549-1236

ACOUSTIC TELEVIEWER LOG COVER 1.0a.pdf 

geoph.ysical services 

_B_-1......,;:13:-_ACOUSTIC TELEVIEWER FIELD LOG Rev 1 .. 0a 
Borehole* 

SITE*:_Calvert C�iffs._ ........... ___________ DATE*: 7~' !~~ . 
CLlENT*:Schnabel Engineering, LLC JOB*:_B299 _______ _ 
AUTHOR*:_C. Carter PAGE 1 OF 2 

CONTACT: PHONE: Off Cell --------------- -------------
CONTACT: PHONE: Off Cell --------------- -------------
CONTACT: PHONE: Off Cell --------------- -------------
DRILLER PHONE: Off Cell 

------~----- --------------COMPANY: __________ _ 

GENE~LSITECONDITIONS/LO~ION: ________________ ~ 

COUNTY: ~NGE: TOWNSHIP: SECTION: __ 
BOREHOLE CONSTRUCTION: CASED UNCASED ~ 
DIAMETERS AND DEPTH RANGES: ~OTOt('.~~~, '.$ TO 165.# 

BOREHOLE TOTAL DEPTH AS DRILLED*: __ J_I,..:;..~_.k_:t ____ ____ 

SURFACE CASING?: ·YES)( DEPTH TO BOTTOM OF CASING q~ S .(-+ ; NO 
DEPTH TO BEDROCK: IJ~ . DEPTH TO WATER TABLE: -::-:s ,.4, 
BOREHOLE FLUID: WATER __ ; FRESH WATER MUD~; SALT WATER MUD __ ; 

OTHER: __ ---~-~---------------~----
DEPTH TO BOREHOLE FLUID: rf TIME SINCE LAST CIRCULATION: '"Z....r"-=-

LOGGING CREW:_C. Carter ____________________ -------~ 
VEHICLE(S) USED AND MILEAGE: _____________ _ 
MOBILIZED FROM: DEPARTURE TIME: __ 5 f_·4;-:;.S_iV'--____ _ 

ARRIVED ON SITE: '~)oev--

STANDBY TIME: ________ _ CAUSE: ____________ _ 

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMA TION IS OPTIONAL 

GEOVision Geophysical Services 1124 Olympic Drive, Corona, CA 92881 Ph (951) 549-1234 Fx (951j 549-1236 
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ACOUSTIC TELEVIEWER LOG COVER 1.0a.pdf

geophysicalservices

~&1_1_)__ACOUSTIC TELEVIEWER FIELD LOG Rev1.0a
Borehole*

SITE*:_CalvertCliffs DATE*: 7/1.·-"f,g
CLlENT*:SchnabelEngineering,LLC JOB*:_8299 _
AUTHOR*:_C. Carter PAGE 2 OF 2

WINCH: COMPROBE SILVER_~_ OYO __OTHER:....- _
MICROLOGGER*· 5310 5772----:)(:.....-.._
TELEVIEWER* ACOUSTIC #5174....lL-OTHER """",---

SHEAVE* COMPROBE__ OYO 101 102__ 103.lL- RG _

AFTERLOG* ~

, PROBE TILTTEST* ifI.L/(,
1..PROBE TILTTEST* 2-/.0$

.)PROBE TILTTEST* /0.b ,

, PROBE AZIMUTH TEST* "3S".z...
~ PROBE AZIMUTH TEST* iLSI't...

J PROBE AZIMUTH TEST* 1"l..II>
I

BRUNTON TILT* _q_, _
BRUNTON TILT* _"L_O _

BRUNTON TILT* 10 AFTER L.OG* !fA
BRUNTON AZIMUTH*_-S~1=--_ ~
BRUNTON AZIMUTH* ,'L'l.

BRUNTON AZIMUTH* -''-/

PROBE OFFSET*
MINUS CASING STICK-UP*
DEPTH.REF. OFFSET AT START*
DEPTH REF. OFFSET AT END*
AFTER SURVEY DEPTH ERROR*

1.4i.~~. 72F}T)

3.tY REF TO GROUND SURFACE

) k \"

START START END END
LOG NAME* DEPTH* TIME DEPTH * TIME

'3113AvvP6, I'~' ) "'~ S'~.1..) ~w- 3.'t-~+ S"t')4kY"'--

MAINTENANCE PERFORMED ON SITE*:

EQUIPMENT PROBLEMS OR FAILURES*:

SUGGESTIONS, ADDITIONS,CHANGES:

(N/Aifnone)

(N/Aifnone)

ITEMS WITH *MUST BE COMPLETED. OTHER INFORMA TIQN ISOPTIONAL

GEOVisionGeophysicalServices 1124OlympicDrive,Corona,CA 92881 Ph (}51)549-1234Fx(951)549-1236

ACOUSTIC TELEVIEWER LOG COVER 1.0a.pdf 

geophysical services 

~&1_1_) __ ACOUSTIC TELEVIEWER FIELD LOG Rev1.0a 
Borehole* 

SITE*:_Calvert Cliffs _____________ DATE*: 1/1...'1 I'f 
CLlENT*:Schnabel Engineering, LLC ________ JOB*:_B299 ________ _ 
AUTHOR*:_C. Carter ____ ----_____ .......,... PAGE 2 OF 2 

WINCH: COMPROBE SILVER_~_ OYO __ OTHER. ______ _ 
MICROLOGGER*· 5310 5772----.;)(:.....-.. __ _ 
TELEVIEWER* ACOUSTIC #5174~ OTHER:.....-.. __ ""","""--
SHEAVE* COMPROBE__ OYO 101 102 __ 103~ RG ___ _ 

, PROBE TILT TEST* if I. L/ (, BRUNTON TIL T* _q_, __ _ 
1.. PROBE TILT TEST* 2-/.0$ BRUNTON TIL T* _"L_O __ _ 

.) PROBE TILT TEST* 10. b , 

, PROBE AZIMUTH TEST* 3 r. z.. . 
~ PROBE AZIMUTH TEST* i LSI 't... 

J PROBE AZIMUTH TEST* -, "1.. • II> 
I 

BRUNTON TIL T* 1 0 AFTER LOG* tf8 
BRUNTON AZIMUTH*_-S_1~_ 
BRUNTON AZIMUTH* ,'L'l. 

BRUNTON AZIMUTH* "-7'1 

PROBE OFFSET* 
MINUS CASING STICK-UP* 
DEPTH.REF. OFFSET AT START* 
DEPTH REF. OFFSET AT END* 
AFTER SURVEY DEPTH ERROR* 

START 
LOG NAME* DEPTH* 

3'113 Av(JP6 , I'~' 1 .(.~ 

MAINTENANCE PERFORMED ON SITE*: 

EQUIPMENT PROBLEMS OR FAILURES*: 

SUGGESTIONS, ADDITIONS, CHANGES: 

START 
TIME 

S' ~.'l..) pw-

AFTERLOG* ~ 

END END 
DEPTH * TIME 
3. '2.. ~+ S"t )4~",--

(N/A jf none) 

(N/A jf none) 

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMA TIQN IS OPTIONAL 

GEOVision Geophysical Services 1124 Olympic Drive, Corona, CA 92881 Ph (}51) 549-1234 Fx (951) 549-1236 
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BORING SUMMARY LOG REV 1.1a.pdf

geophysicalservices

8299

'15-lt6Jj
Borehole*

SITE*:

CLlENT*:

AUTHOR*:

CONTACT:

CalvertCliffs

SchnabelEngineering,_L_LC _

C. Carter

DATE*: 11110/66

JOB*:---------
PAGE*: OF _-1-__

PHONE:--------

BOREHOLE CONSTRUCTION: CASED UNCASED'7<...L._~ _

DIAMET~RS AND DEPTH RANGES: 6 N 0 TO II)'# . TO _

BOREHOLE TOTAL DEPTH AS DRILLED*: IiS·.+f '-.-'
SURFACE CASING?: YES__ DEPTj;TO BOTTOM OF -CA-S-I-N-G-=--=--=--=--=--;-N-O--""'-j(-r.-----

DEPTH TO BEDROCK: IV;4
BOREHOLE FLUID:WATER __;F-R-E-S-H-W-A-T-E-R-M-U-D-'C ;SALT WATER MUD __;

LOGGING CREW:
--~-.;.;;...;....--------

LOGTYPE* FILENAME* DEPTH RANGE* DATE* TIMES*

eLb6 B1$6'B€LOb ~()' {lholoK (/:4.'--.I{:'tS~
GLb6 B1rt:yt;LtbuPDi llLf.<6--2-~.15~+ IIttolog ,:z..:~ -/2'i'31p~

P~5 ileCc.c,t,fl.lt31i6.fS5uSf'CbWIJO•. ~- c; Il/;Dlb8 (~(l{ --I~ S~pJ\r'--..0.5'--itJ• m

J)eV/4"-l4'1-1 Bi8"bB.dUVP0 I lot,2..~D UI/bID~ ~:SG -3~{)4pifV'-

GJ.lt-~ ~1t6.BC~l-1e5-rbl II6l>Itg "3 ~ 1,;L{"3:'z...6~
C£v(l--~ 'B"1g"6t3c4L-Uf'£)(tb".1.-- O,3~ "llbI6B· 3:42-~ "5~» t11':Ar-

G-lL.~ '?>1~6 ~vA,-lE'5762 II/if>log if~lb.-Lf~1L.pV'V'-

----

ITEMS WITH *MUST BE COMPLETED.- OTHER INFORMA TION ISOPTIONAL
GEOVisionGeophysicalServices 1124OlympicDriveCorona,CA 92881 Ph (951)549-1234Fx(951)549-1236

BORING SUMMARY LOG REV 1.1a.pdf 

geophysical services 

'T5-~r~655 BORING GEOPHYSICS FIELD LOG SUMMARY 
--=--~~--

Borehole* 

SITE*: Calvert Cliffs DATE*: 11/10/66 
CLlENT*: JOB*: ---------Schnabel Engineering,_L_LC _____ _ 8299 
AUTHOR*: C. Carter PAGE*: _"---__ OF _-+--__ 

CONTACT: PHONE: ----------
BOREHOLE CONSTRUCTION: CASED UNCASED'7< ...... _~ _______ _ 

DIAMET~RS AND DEPTH RANGES: 6 N 0 TO II)' #- . TO 
BOREHOLE TOTAL DEPTH AS DRILLED*: Ii S·..ti ,-. -' ---
SURFACE CASING?: YES __ DEPT,H TO BOTTOM OF CASING ___ ; NO_)(,--, __ 

DEPTH TO BEDROCK: IV /J 
BOREHOLE FLUID: WATER __ ; F-R-E-S-H-W-A-T;"'-E-R-M-U-D- 'C ; SALT WATER MUD __ ; 

LOGGING CREW: C" C~( 
--~~~--------

LOGTYPE* FILE NAME* DEPTH RANGE* DATE* TIMES* 
cL.b6 B 1$6'B€ LOb ~()I {(/;o{oK (1:4.2- -- I{: 'tS~ 
GLb6 B1 rt:yt;LCbuPD i llLf. <6-- 2-~.15 ~+ II {totog ,~:~ -/2 '1'31p~ 

p~5 ileCc.c"t,f1l (31i6.fS5uSf'Q51,VIJO 0.5' --1P 'c)m II iJD io8 (~(l{ -- I ~ S~ vJ\r'--.. 
])e V /4"-l4'1- I Bi8"&B.dUVP 0 I lot,2.,-D UI/bID~ ~:SG -3~{)4pW'-

C"lt-ivtff ~ 1t6Bc~,-1e5-rbl II /}l> It g "3 ~ ~q ,. 3 :'z...6~ 

CpJ(t,~ 'B"1K'6 t3C4L-UP {.)i {o'.2- - O,3~ "lib/DB· 3 :42- ~ "'5 ~ »tr~N-
G-lt.;.vv '?> 1~6 ~vA,-lE5762 II/iDlb& if ~ lb.- Lf ! 12-pv'\/'-

----

ITEMS WITH * MUST BE COMPLETED.· OTHER INFORMA TION IS OPTIONAL 
GEOVision Geophysical Services 1124 Olympic Drive Corona, CA 92881 Ph (951) 549-1234 Fx (951) 549-1236 



GEOVision Report 8299-05 CCNPP COLA Boring Geophysics rev A February 13, 2009                      Page 90 of 133

ELOG FIELDLOG REV 1.1a

~eoph.ysical services

Borehole*

SITE*:CalvertCliffs
---------~---CLlENT*:SchnabelEngineering,LLC

AUTHOR*:C. Carter-------------

DATE*: (,ltdto6'
JOB*:8299---------

PAGE: 1 OF 2

CAUSE: _

CONTACT: PHONE: OffCell----------------------
CONTACT: PHONE: OffCell----------------------
CONTACT: PHONE: OffCell

--------~---- ----------.;..-
CONTACT: PHONE: OffCell----------------------CO MPANY: _

GENERAL SITECONDITIONS/LOCATION: _

COUNTY: RANGE: TOWNSHIP: SECTION:__

BOREHOLE CONSTRUCTION: CASED UNCASED '"
DIAMETERS AND DEPTH RANGES: ~OTO IIS·~__, TO _

BOREHOLE TOTAL DEPTH AS DRILLED*: I'S'.f-t

SURFACE CASING?: YES_ DEPTH TO BOTTOM OF CASING ;NOL D.l

DEPTH TO BEDROCK: UA DEPTH TO WATER TABLE: """'-/7_'1'

BOREHOLE FLUID:WATER __;FRESH WATER MUD..::L.-;SALT WATER MUD __;
OTHER: f

DEPTH TO BOREHOLE FLUID: ¢ TIME SINCE LAST CIRCULATION: /IC/AIV'-

LOGGINGCREW:~.Carter ~

VEHICLE(S)USED AND MILGAGE;"_~ ~ ~:--:-

MOBILIZED FROM: '-'uc""'!Afrrt\..f'C~tc DEPARTURE TIME:__I_tJ._~__, ~_
ARRIVED ON SITE: to:'(:'6,t)..N-
STANDBY TIME: _

ITEMS WITH *MUST BE COMPLETED. OTHER INFORMA TION ISOPTIONAL

GEOVisionGeophysicalServices 1124OlympicDrive,Corona,CA 92881 Ph (951)549-1234Fx(951)549-1236

ELOG FIELD LOG REV 1.1 a 

~eoph.ysical services 

~<g~-_7_?-6_~., !S ___ ELOG FIELD LOG 
Borehole* 

SITE*:Calvert Cliffs DATE*: (I ltd t~~ ------------------------CLlENT*:Schnabel Engineering, LLC JOB*:8299 -----------------AUTHOR*:C. Carter PAGE: 1 OF 2 ------------------------
CONTACT: PHONE: Off Cell ------------------------ -----------------
CONTACT: PHONE: Off Cell ------------------------ -----------------
CONTACT: PHONE: Off Cell 

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

CONTACT: PHONE: Off Cell 
CO MPANY:----------------------- -----------------

GENE~LSITECONDITIONS/LO~ION: ________________________________ ~ 

COUNTY: RANGE: TOWNSHIP: SECTION: __ _ 
BOREHOLE CONSTRUCTION: CASED UNCASED "I-
DIAMETERS AND DEPTH RANGES: ~ 0 TO /1 S'k+; ____ , TO __ _ 

BOREHOLE TOTAL DEPTH AS DRILLED*: II S' .f-f 
SURFACE CASING?: YES_ DEPTH TO BOTTOM OF CASING ; NOL aJ 
DEPTH TO BEDROCK: UA DEPTH TO WATER TABLE: """\--/7_1'

BOREHOLE FLUID: WATER __ ; FRESH WATER MUD..::::L.-; SALT WATER MUD __ ; 
OTHER: f 

DEPTH TO BOREHOLE FLUID: ¢ TIME SINCE LAST CIRCULATION: {ICIAN'-

LOGGINGCREW:~.Carter ____________________________________________ _ 

VEHICLE(S) USED AND MILE;AGE;.. __ ~ _____ ~ ____ ~:--::-
MOBILIZED FROM: Lue"",*frrt\ ""c~K DEPARTURE TIME: ___ I{)_. ,_~ __ . ___ ~_ 
ARRIVED ON SITE: 10 : '(:'6. C)..N-

STANDBY TIME: _________ _ CAUSE: _______________________ _ 

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMA TION IS OPTIONAL 

GEOVision Geophysical Se",ices 1124 Olympic Drive, Corona, CA 92881 Ph (951) 549-1234 Fx (951) 549-1236 
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{!eophysicalservices Borehole*

ELOG FIELD LOG REV 1.1a

SITE*:CalvertCliffs DATE*: 11/'D {06---------
CLlENT*:SchnabelEngineering,LLC JOB*:8299 _
AUTHOR*:C. Carter PAGE: PAGE 2 OF 2

,~Yto/~

WINCH: COMPROBE SILVER K OYO~ RG OTHER
MIGROLOGGER* 53101r5772,~OTHER ------
ELOG PROBE* 5490' OTHER
SHEAVE* COMPROBE . OYO 101010 10-X RG

PROBE LENGTH
PLUS YOKE 10:0M(32.8FT)*
MINUS CASING STICK-UP*
DEPTH REF. OFFSET AT START*
DEPTH REF. OFFSET AT END*
AFTER SURVEY DEPTH ERROR*

2.50M(8.20FT)
32-·"f
Iii)0, } . ~.:,,,
"3q..5 EF TO GROUND SURFACE

>9~ 7
,'L--

START START END END
LOG NAME* DEPTH* TIME DEPTH* TIME

'~1r~Y3fiLO~<)~O ., " :'fl-CW-. Il:4Sd..y.
R1~6R G;LD6Vf.:il 11'-1i~' .J(~ 11-;'k¥PI./\-2..3,1)+-+{"L:37,9'1-

MAINTENANCE PERFORMED ON SITE*:

EQUIPMENT PROBLEMS OR FAILURES*:

SUGGESTIONS, ADDITIONS,CHANGES:

IJM.

(N/Aifnone)

(N/Aifnone)

ITEMS WITH *MUST BE COMPLETED. OTHER INFORMA TION ISOPTIONAL

GEOVisionGeophysicalServices 1124OlympicDrive,Corona,CA 92881 Ph (951)549-1234Fx(951)549-1236

ELOG FIELD LOG REV 1.1 a 

ELOG FIELD LOG -------{!eophysical services Boreho/e* 

SITE*:Calvert Cliffs DATE*: -------------CLlENT*:Schnabel Engineering, LLC JOB*:8299 ________ _ 
AUTHOR*:C. Carter PAGE: PAGE 2 OF 2 

. ~Yto/~ 
WINCH: COMPROBE SILVER K OYO~ RG OTHER 
MIGROLOGGER* 5310~ 5772 . ~ OTHER" :.....----
ELOG PROBE* 5490' OTHER 
SHEAVE* COMPROBE . OYO 1010 100 100 RGO 

PROBE LENGTH 
PLUS YOKE 10:0M (32.S FT)* 
MINUS CASING STICK-UP* 
DEPTH REF. OFFSET AT START* 
DEPTH REF. OFFSET AT END* 
AFTER SURVEY DEPTH ERROR* 

START 
LOG NAME* DEPTH* 

. ~ 1X~Y3Il.LD&Cb~'f() " 
R1?6f,5 ~LD6 Vf .::1\ II'-Ll' J(~ 

MAINTENANCE PERFORMED ON SITE*: 

EQUIPMENT PROBLEMS OR FAILURES*: 

SUGGESTIONS, ADDITIONS, CHANGES: 

2.50M(S.20 FT) 
32-"f 

I AI) () . } . ~ . : 
'3 q .;; EF TO GROUND SURFACE 

>9~ 7 
,2..-

START END END 
TIME DEPTH* TIME 

" .' '1 Z-cw- . Il:4Sd~ ... 
/1- ; ""k¥p£A- 2..3.1)+-+ {"L : 3 7 1P'1-

(N/A if none) 

IJf4. (N/A if none) 

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMA TION IS OPTIONAL 

GEOVision Geophysical Services 1124 Olympic Drive, Corona, CA 92881 Ph (951) 549-1234 Fx (951) 549-1236 
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p-sFIELDLOG REV V1.31a

geophysicalservices

~6-1 g6.!3P-S SUSPE SIO
BorehoH:!

SITE*: CoJv~,;i CII~~.s IVPf'
CLIENT': 5c!'ll'\.6_Q 61\-~ j'"W,"'1!
AUTHOR*: ~ ..G)/1~:e;:(

VELOCITY FIELD lOG R V 1.3a

DATE*: /lll%S
----~~-----

JOB*: ?Z~J11_...-..-_--------
PAGE 1 OF_*_'i..,.'_'__

CONTACT:-----------
CONTACT:

CONTACT:-----------
CONTACT:

DIRECTIONS TO SITE:

GENERAL SITECONDITIONS/LOCATION:

PHONE: Off Cell

PHONE: Off Cell---------

PHONE: Off Cell---------

COUNTY: RANGE: TOWNSHIP: SECTION:-----
BOREHOLE CONSTRUCTION*: CASED UNCASED r
DIAMETERS AND DEPTH RANGES*: b" 0 TO IIS =ft.; ------.TO

BOREHOLE TOTAL DEPTH AS DRILLED*: (IS ~-f -----
SURFACE CASING?: DEPTH TO BOTTOM OF CASING ;NO_)S......._~_

DEPTH TO BEDROCK: IVA DEPTH TO WATER TABLE:, "'"L../7_f-I
BOREHOLE FLUID:WATER __;FRESH WATER MUD1-;SALT WATER MUD;......._---

OTHER:
DEPTH TO -B-O-R-EH-O-L-E-F-L-U-ID-*-: ~....,...f--T-IM-E-S-I-N-C-E-LA-S-T-C-IR-C-~-LA-T-I-O-N-: -,"'I'-/aM---,-,--

ITEMS WITH *MUST BE COMPLETED. OTHER INFORMA TION ISOPTIONAL

GEOVisionGeophysicalServices 1124OlympicDrive,Corona,CA 92881 Ph (95·1)549~1234 Fx (951)549-1236

p-s FIELD LOG REV V1.31 a 

G 
geophysical services 

~6-1 &,6.13 p-s SUSPENSION VELOCITY FIELD LOG REV 1.31a 

DATE*: lI//O/OO 
JOB*: ?2-<t'1 
PAGE 1 OF * 'I 

CONTACT: PHONE: Off Cell 

CONTACT: PHONE: Off Cell ----------------------
CONTACT: PHONE: Off Cell 

CONTACT: PHONE: Off Cell ----------------------
DIRECTIONS TO SITE: 

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

GENERAL SITE CONDITIONS/LOCATION: 

COUNTY: RANGE: TOWNSHIP: SECTION: ------- -~------BOREHOLE CONSTRUCTION*: CASED UNCASED r 
DIAMETERS AND DEPTH RANGES*: 6 'I 0 TO II S ~"; ----. TO 

BOREHOLE TOTAL DEPTH AS DRILLED*: (I S' ,Q-f- -----
SURFACE CASING?: DEPTH TO BOTTOM OF CASING ; NO )S, 
DEPTH TO BEDROCK: tJA DEPTH TO WATER TABLE: -"""1.-----'--7_--H...--
BOREHOLE FLUID: WATER __ ; FRESH WATER MUD~; SALT WATER MUD; ----------

OTHER: 
DEPTH TO -B-O-R-EH-O-L-E-F-L-U-ID-*-: ----~?P""'f--T-I-M-E-S-IN-C-E-LA--S-T-C-IR-C-U-.. LA-T-IO-N-: -''''''aAA--. - . ---

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMA TION IS OPTIONAL 

GEOVision Geophysical Services 1124 Olympic Drive, Corona, CA 92881 Ph (951)' 549~1234 Fx (951) 549-1236 
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Borehole*

SiT~*:Calvert Cliffs DATE*: 1//;tla.~-----------------:~:..--_-----
CLIENT*:SchnabelEngineering,LLC JOB*:8299
AUTHOR*:C. Carter PAGE 2 OF-*-T-A-r,-------

LOGGING CREW*: C. Carter
MOB~~EDFROM~ ~KI>1-1~~-~-~-~-'~~~----D-E-P-A-R-T-UR-E-T-IM-E-:~~_1-t_J-·a_.-~~~~·~~~~~~~~~

ARRIVED ON SITE: 10:-i()o~
STANDBY TIME: CAUSE: _

LOGGING STARTED: ',~ letrvV'-- LOGGING COMPLETED: I:5~\QiI'V'-

I

BAtTERIESCHANGED BEFORE LOGGING: YES__;NO~; STORED WITH NEW __

WINCH COMPROBE 0 GREY~ OYO 0 RGO OTH __

INSTRUMENT* OYO 120040 150140 190290 RG 1600230 160024K'J

RECEIVER S/N*;;~,/~:::'~,},.. 120080 200420260660 11001 0 23053 0 30086 Eil
ISOLATION TUB~E'·tS1N* 300083(KJ240530 280680 28072 0 2M --,,==--__

SHEAVE* COMPROBE 0 OYO 10010010~ RG 0

MICROLOGGER* 5310 0 5772 [gJ NOT APPLICABLE (OYO) D
PROBE OFFSET* OYO 2.0M 0 ' \1 RG 2.5M ~ '
MINUS CASING STICK-UP* ~'{.t ~ }
DEPTH REF. OFFSET AT START*'-Z-i-t>L{d' "REF TO GROUND SURFACE

DEPTH REF. OFFSET AT END* .'1-..5q .
AFTER SURVEY DEPTH ERROR* I DO

'~ START START END END
LOG NAME* "\"i"/DEPTH* TIME DEPTH * TIME

~-'8"6~5 U)'PPfj1"J'rJ0/ ~CJ/)~ !:,q(N\-3o·S~ I~ $~(fA1'-

~ttlJt)t~
, ,.

MAINTENANCE PERFORMED ON SITE*:

EQUIPMENT PROBLEMS OR FAILURES*:

lJ/A (N/Aifnone)

(N/Aifnone)

SUGGESTIONS,ADDITIONS, CHANGES::
COMMENTS: .---------------------------

lTEMS WITH *MUST BE COMPLETED. OTHER INFORM ATION ISOPTIONAL

GEOVisionGeophysicalServices 1124OlympicDrive,Corona,CA 92881 Ph {951}549-1234Fx (951)549-1236

Borehole* 

SiT~*:Calvert Cliffs DATE*: II /;tlCt~ ----------------------------- ~~--------------cLfENT*:Schnabel Engineering, LLC JOB*:8299 
AUTHOR*:C. Carter PAGE 2 OF-*-+q...-· ------------

LOGGING CREW*: C. Carter 
MOB~~EDFROM~ ~n.~-l~~-~-~-~-·~-~-----D-E-P-A-R-TU-R-E--T-IM-E-:~~_I-Z_J-a_.-~~~~~~~~~~~~~ 

ARRIVED ON SITE: /0: t-tbO,iV""-
STANDBY TIME: _________ CAUSE: ___________ _ 

LOGGING STARTED: ./: ,q r vV'-- LOGGING COMPLETED: I: 5<6' o ' iI'Y'-, 
BATTERIES CHANGED BEFORE LOGGING: YES __ ; NO~; STORED WITH NEW __ 

WINCH COMPROBE 0 GREY~ OYO 0 RGD OTH ___ 

. ~:;:,~~:~;~* . '( ~~~ ~~~:B ~~~::B~:~~:B 11001 0 ~:~~~3B ;~~~~4~ 
ISOLATION TUBi~'iS)N~ 300083[K] 240530 280680 28072 0 2M ---==-__ 

SHEAVE* COMPROBE 0 OYO 100100rO~ RG 0 . 

MICROLOGGER* 5310 0 5772 .~p{. NOT APPLICABLE (OYO) D 
PROBE OFFSET* OYO 2.0M 0 \.~( RG 2.5M ~ 
MINUS CASING STICK-UP* ;q,t t· } 
DEPTH REF. OFFSET AT START* · '"Z-~t>4 d .' REF TO GROUND SURFACE 
DEPTH REF. OFFSET AT END* .'1-. ~bq . 
AFTER SURVEY DEPTH ERROR* • DO 

START START END END 
LOG NAME* ' -; !,~/ DEPTH* TIME DEPTH * TIME 

~-'a-6~5 (/)'PP61"J'rJ 01 ~CJ/)t'" I:(q~ 30. S V\A.. I ~ S~@\I'-
<...& tthottf{, 

.. 

MAINTENANCE PERFORMED ON SITE*: lJiA (N/A if none) 

EQUIPMENT PROBLEMS OR FAILURES*: (N/A if none) 

SUGGESTIONS, ADDITIONS, CHANGES:' 
COMMENTS: . 

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

;ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL 

GEOVision Geophysical Services 1124 Olympic Drive, Corona, CA 92881 Ph (951) 549-1234 Fx (951) 549-1236 
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p-sFIELDLOG REVV1.31a

6;11)6BGEOVISION SUSPENSION LOGGING FIELD NOTES
SITE*:_CalvertCliffs . DATE*:_tl~(I_D{~If6 _

CLlENT*:SchnabelEngineering,LLC JOB*: 8299 ---::"'.........-__

AUTHOR*:C. Carter PAGE: :> OF_Lf-'--__
.ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION ISOPTIONAL

DEPTH UNFILTERED FILTERED COMMENTS

FEET FILENO*. FILENO*. (ifany) CASING, WATER, ROCK, ETC

0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5
8.0
8.5
9.0
9.5·
10.0
10.5
11.0
11.5
12.0
12.5
13.0
13.5
14.0
14.5
15.0
15.5
16.0
16.5
17.0
17.5
18.0
18.5
19.0·
19.5
20.0
20.5

1.64 c~\
3.28 ~~t

4.92 ~

6.56 Cf

8.20 ')
·9.84 (.

11.48 7
13.12 <"l
14.76 9
16.40 j:J

18.04 iI

19.69 l"L

21.33 t3
22.97 tLf
24.61 ts
26.25 ,,'
27.89 (OJ'

29.53 ·1«;
31.17 1<1
32.81 '21)

34.45 zA

36.09 '2-:z...

37.73 z.-'5
39.37 2-'-f
41.01 J-s
42.65 7-6.
44.29 ""2-7
45.93 -z..Y'
47.57 "7-9
49.21 ....?iJ
50.85 " (
52.49 '~7-

54.13 ""33

55.77·'e..t
57.41 35
59.06 3b
60.70 )"1
62.34'3g

63.98 39
65.62 ~u

67.26 4

p-s FJELD LOG REV V1.31 a 

~;11)'6B GEOVISION SUSPENSION LOGGING FIELD NOTES 
SITE*:_Calvert Cliffs DATE*:_ll_{'_D_lbO ______ _ 
CLlENT*:Schnabel Engineering, LLC JOB*: 8299 ____ ---=--:0--__ 

AUTHOR*:C. Carter PAGE: :2 OF_Lf-!...-__ 
ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL 

DEPTH UNFILTERED FILTERED COMMENTS 
FILE NO*. FILE NO*. (if any) CASING, WATER, ROCK, ETC 

0.5 1.64 c~\ ( ~ (( lf1"'-
1.0 3.28 ~~t 

1.5 4.92 -) 
2.0 6.56 <f 
2.5 8.20 <J 
3.0 '9.84 {. 

3.5 11.48 7 
4.0 13.12 «( 
4.5 14.76 9 
5.0 16.40 iii 

5.5 18.04 II 
6.0 19.69 l"L 

~-

6.5 21.33 t) 
7.0 22.97 ,!.f 
7.5 24.61 ts 
8.0 26.25 

'" 8.5 27.89 \ ~l 
9.0 29.53 1<6 
9.5 . 31.17 14 
10.0 32.81 U> 

10.5 34.45 z....( 

11.0 36.09 '2-'Z... 

11.5 37.73 z... ·3 
12.0 39.37 'L~ 

12.5 41.01 1-s 

13.0 42.65 7-6' 
13.5 44.29 ='2-7 
14.0 45.93 -z.y-
14.5 47.57 ~2-9 

15.0 49.21 .... 7ft) 

15.5 50.85 ., ( 
16.0 52.49 '~2-

16.5 54.13 ~3 

17.0 55.77 . '<-f 17.5 57.41 5$ 
18.0 59.06 3G 
18.5 60.70 )'1 
19.0 · 62.34 '3g 
19.5 63.98 3'1 
20.0 65.62 '-(.u 

20.5 67.26 4 
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, P~S FIELDLOG REVV1.31a

'eu'~<c4~ GE.OVISION SUSPENSION LOGGING FIELD NOTES
SITE*:_CalvertCliffs DATE*: 'I(,()(b& '
CLlENT*:SchnabelEngineering,LLC J08*:8299~_---t":"'r-' _

AUTHOR*:C.CarterPAGE~.o=~ c.~ Ilholt'&OF_tti-'__
ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION ISOPTIONAL

UNFILTERED FILTERED COMMENTS
FILENO*. FILENO*. (ifany) CASING, WATER, ROCK, ETC

21.0 68.90 lfi:.-

21.5 70.54 '-./3
,22'.0 72.18 \..fL{

22.5 73.82 4,,)

23.0 75.46 ~&

23.5 77.10' ({1

24.0 78.74 tt<6
24.5 80.38 49
25.0 82.02 ;j't;
25.5 83.66 '5(

26.0 85.30 5'2...
26.5 86.94 )']

27.0 88.58 "5'1
27.5 90.22 55
28.0 91.86 56
28.5 93.50 Yt
29.0 95.14 5l<'
29.5 96.78 ~q

30.0 9'8.43 60
30.5 100.07 Gl I'.S<G~r--
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
36.0 118.11
36.5 119.75
37.0 121.39
37.5 123.03
38.0 124.67
38.5 126.31
39.0 127.95
39.5 129.59
40.0 131.23
40.5 132.87
41.0 134.51

, P-S FIELD LOG REVV1.31a 

'0~'~<c4~ 'GEOVISION SUSPENSION LOGGING FIELD NOTES 
SITE*:_ Calvert Cliffs ' DATE*: __ i~1 {:...;..I b_{ b-=.6....o--____ _ 

CLlENT*:Schnabel Engineering, LLC JOB*: 8299 __ ---r,-....... ___ _ 

AUTHOR*:C. Carter PAGE-:.a=t1 c.~ Ilhol&&OF_er-+-' ' __ _ 
ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL 

DEPTH UNFILTERED FILTERED COMMENTS 
FILE NO*. FILE NO*. (if any) CASING, WATER, ROCK, ETC 

21.0 68.90 lf7_ 

21.5 70.54 c.J3 
, 22'.0 72.18 ~y 

22.5 73.82 4,,5' 
23.0 75.46 '1,& 
23.5 77.10 ' ({ .... , 
24.0 78.74 <.t. <6 
24.5 80.38 4/1 
25.0 82.02 5'v 
25.5 83.66 ')( 

26.0 85.30 5'2... 
26.5 86.94 )] 

27.0 88.58 ">'f 
27.5 90.22 55 
28.0 91.86 56 
28.5 93.50 ">6 
29.0 95.14 5~ 

29.5 96.78 Sq 
30.0 9'8.43 60 
30.5 100.07 Gl , I, S ~ tt'r--

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 
36.0 118.11 
36.5 119.75 
37.0 121.39 
37.5 123.03 
38.0 124.67 
38.5 126.31 
39.0 127.95 
39.5 129.59 
40.0 131.23 
40.5 132.87 
41.0 134.51 
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CAUSE: _

ACOUSTIC TELEVIEWER LOG COVER 1.0a.pdf

~eoph.ysical services

'g-'7~'6B ACOUSTIC TELEVIEWER FIELD LOG Rev 1.0a
Borehole*

SITE*:_CalvertCliffs DATE*: IIlID//)8
CLlENT*:SchnabelEngineering,LLC JOB*:_8299 _
AUTHOR*:_C. Carter PAGE 1 OF 2

CONTACT: PHONE: OffCell
------~----- ------------

CONTACT: PHONE: OffCell-------------------------
CONTACT: PHONE: OffCell-------------------------
DRILLER PHONE: OffCell
COMPANY:-------------------------

GENERAL SITECONDITIONS/LOCATION: _

COUNTY: RANGE: TOWNSHIP: SECTION:__
BOREHOLE CONSTRUCTION: CASED UNCASED 'f.
DIAMETERS AND DEPTH RANGES: 6~ 0 TO IIS~__, TO _

BOREHOLE TOTAL DEPTH AS DRILLED*: ,I5 .+-1

SURFACE CASING?: YES DEPTH TO BOTTOM OF CASING ; NO~
DEPTH TO BEDROCK: JJ:':- DEPTH TO WATER TABLE: ~~-f
BOREHOLE FLUID:WATER ;FRESH WATER MUD2-;SALT WATER MUD __;

OTHER: '

DEPTH TO BOREHOLE FLUID: rt TIME SINCE LAST CIRCULATION: II~

LOGGING CREW:_C. Carter ~-------------------

VEHICLE(S)USED AND MILEACPE:-:::---:or-----------
MOBILIZED FROM: cexH/1ff~Y\. Pb./4i DEPARTURE TIME:_.;..,;;I()~~~-=- _
ARRIVED ON SITE: 10 ;~DCuv---

STANDBY TIME: ~--_

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION ISOPTIONAL

GEOVisionGeophysicalServices 1124OlympicDrive,Corona,CA 92881. Ph (951)549-1234Fx(951)549-1236

ACOUSTIC TELEVIEWER LOG COVER 1.0a.pdf 

f!eoph.ysical services 

ACOUSTIC TELEVIEWER FIELD LOG Rev 1.0a 
Borehole* 

SITE*:_Calvert Cliffs, _________ -.,;... ___ DATE*: 111/{)/b8 
CLlENT*:Schnabel Engineering, LLC ________ JOB*:_B299 _____ _ 
AUTHOR*:_C. Carter PAGE 1 OF 2 

CONTACT: PHONE: Off Cell 
------~------ --------------

CONTACT: PHONE: Off Cell ----------------- -----------------
CONTACT: PHONE: Off Cell ------------------ ---------------
DRILLER PHONE: Off Cell ---------------- ------------------
COMPANY:~---------_ 

GENERAL SITE CONDITIONS/LOCATION: ___________________ _ 

COUNTY: RANGE: TOWNSHIP: SECTION: __ 
BOREHOLE CONSTRUCTION: CASED UNCASED f. 
DIAMETERS AND DEPTH RANGES: 6~OTO IIS~ __ , TO __ _ 

BOREHOLE TOTAL DEPTH AS DRILLED*: , I 5 .+-1 

SURFACE CASING?: YES DEPTH TO BOTTOM OF CASING ; NO "j: 
DEPTH TO BEDROCK: U:;:- DEPTH TO WATER TABLE: ~~-f 
BOREHOLE FLUID: WATER __ . ; FRESH WATER MUD2-; SALT WATER MUD __ ; 

OTHER: _____________ ~~---------------------------~~----
DEPTH TO BOREHOLE FLUID: rI TIME SINCE LAST CIRCULATION: II cvw--

LOGGINGCREW:~.Cart~ ____ ~ __________________ ~ ____________ _ 
VEHICLE(S) USED AND MILEACPE: -:::--~~ _________ _ 
MOBILIZED FROM: L"eX~~f~'V\. Pt'./~ DEPARTURE TIME:_~/{)~~~~ ____ _ 
ARRIVED ON SITE: IP;~DCuv-

STANDBY TIME: ___________ ~_--- CAUSE: ______________________ _ 

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL 

GEOVision Geophysical Services 1124 Olympic Drive, Corona, CA 92881 ' Ph (951) 549-1234 Fx (951) 549-1236 
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ACOUSTIC TELEVIEWER LOG COVER 1.0a.pdf

GE~Uszon
geophysicalservices

6-r7{5l~ ACOUSTIC TELEVIEWER FIELD LOG Rev 1.0a
Borehole*

SITE*:_CalvertCliffs DATE*: 111/(;(&0
CLlENT*:SchnabelEngineering,LLC JOB*:_8299 _
AUTHOR*:_C. Carter PAGE 2 OF 2

WINCH: COMPROBE SILVER_~_'_ OYO __OTHER ----,- _
MICROLOGGER* 5310_ 5772._x- _
TELEVIEWER* ACOUSTIC #5174 ~ OTHER _
SHEAVE* COMPROBE__ OYO 101_'_102__ 103.K- RG _

PROBE TILTTEST* :(6:'2-1
PROBE TILTTEST* 2.:g~ r33

PROBE TILTTEST* 3qiI
PROBE AZIMUTH TEST* "3lOyG
PROBE AZIMUTH TEST* sq i1
PROBE AZIMUTH TEST* "1/>J'i

BRUNTON TILT* ?,b--::::.._---
BRUNTON TILT*_2--1,1 _
BRUNTON TILT* '39 AFTER LOG* lib
BRUNTON AZIMUTH* "3Z>5 u
BRUNTON AZIMUTH*_4_5__

BRUNTON AzIMUTH* ')17- AFTER LOG* ~1

PROBE OFFSET*
MINUS CASING STICK-UP*
DEPTH REF. OFFSET AT START*
DEPTH REF. OFFSET AT END*
AFTER SURVEY DEPTH ERROR*

1.44M(4.72FT)

(..5 } ,
"3i"'}//-REF TO GROUND SURFACE

'.l1
,<..'75

START START END END
LOG NAME* DEPTH* TIME DEPTH * TIME

13'7E6e4.l)VPO·", {oL-z-. 2-~ 5"(;f7V1-.... 0 "3 ~ 0'fIP'A-..-

MAINTENANCE PERFORMED ON SITE*:

EQUIPMENT PROBLEMS OR FAILURES*:

SUGGESTIONS, ADDITIONS,CHANGES:

(N/Aifnone)

(N/Aifnone)

ITEMS WITH *MUST BE COMPLETED. OTHER INFORMA TION ISOPTIONAL

GEOVisionGeophysicalServices 1124OlympicDrive,Corona,CA 92881 Ph (951)549-1234Fx(951)549~1236

ACOUSTIC TELEVIEWER LOG COVER 1.0a.pdf 

GErnUszo7Z 
geophysical services 

6-E7T5l~ ACOUSTIC TELEVIEWER FIELD LOG Rev 1.0a 
Borehole* 

SITE*:_Calvert Cliffs. _____________ DATE*: 11//(;[60 
CLlENT*:Schnabel Engineering, LLC JOB*:_8299 _____ _ 
AUTHOR*:_C. Carter PAGE 2 OF 2 

WINCH: COMPROBE SILVER_k_' _ OYO __ OTHER _____ ----
MICROLOGGER* 5310_ 5772._x-___ _ 
TELEVIEWER* ACOUSTIC #5174 ~ OTHER. ___ _ 
SHEAVE* COMPROBE__ OYO 101 102 __ 103~ RG ___ _ 

PROBE TILT TEST* 66: '2-1 
PROBE TILT TEST* 2.. J?~ w3:3 
PROBE TILT TEST* 3q j I 
PROBE AZIMUTH TEST* "3 IO~ G 
PROBE AZIMUTH TEST* s q i 1 
PROBE AZIMUTH TEST* "1/>J'i 

PROBE OFFSET* 

BRUNTON TIL T* ?,6 --::;..----
BRUNTON TILT* _'2-...1,1 _____ _ 
BRUNTON TIL T* '39 AFTER LOG* (fk 
BRUNTON AZIMUTH* "3 z> 5 u 

BRUNTON AZIMUTH*_4~5~_ 
BRUNTON AzIMUTH* ') /7- AFTER LOG* ~1 

1.44M(4.72FT) 
MINUS CASING STICK-UP* 
DEPTH REF. OFFSET AT START* 
DEPTH REF. OFFSET AT END* 
AFTER SURVEY DEPTH ERROR* 

~'. ;,- } REF TO GROUND SURFACE 
'3,l1 

,0.5 

START START END END 
LOG NAME* DEPTH* TIME DEPTH * TIME 

13 -7 K6 B4.l)VPcY l" JoL -L..- '2-: .5' b f'7V'--. 0 J~o'{~~ 

MAINTENANCE PERFORMED ON SITE*: (N/A if none) 

EQUIPMENT PROBLEMS OR FAILURES*: (N/A if none) 

SUGGESTIONS, ADDITIONS, CHANGES: 

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMA TION IS OPTIONAL 

GEOVision Geophysical Services 1124 Olympic Drive, Corona, CA 92881 Ph (951) 549-1234 Fx (951) 549~1236 
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CALIPER FIELDLOG REV1.1a.PDF

geophysicalservices

Borehole*

SITE*:CalvertCliffs-------------
CLlENT*:SchhabelEngineering,LLC
AUTHOR*:C. Carter-------------

DA TE*: fI!loft/it
JOB*:8299-----------

PAGE: 1 OF 2

CONTACT: PHONE: OffCell------------------------

CONTACT: PHONE: OffCell------------------------

CONTACT: PHONE: OffCell-----'----------------------

PHONE: OffCell
------~------ -----------DRILLER

COMPANY: _

GENERAL SITECONDITIONS/LOCATION: ---------

COUNTY: RANGE: TOWNSHIP: SECTION:__
BOREHOLE CONSTRUCTION: CASED __ UNCASED J\
DIAMETERS AND DEPTH RANGES:' Gtl 0 TO If5~__l TO _

BOREHOLE TOTAL DEPTH AS DRILLED*: f(5'-tf

SURFACE CASING?: YES .DEPTHTO BOTTOM OF CASING ;NoL
DEPTH TO BEDROCK: U--;:- DEPTH TO WATER TABLE: ""-[7_~+
BOREHOLE FLUID:WATER_'_;FRESH WATER MUD~; SALT WATER MUD _,_;

OTHER: --I- ----:~--

DEPTH TO BOREHOLE FLUID: ¥ TIME SINCE LAST CIRCULATION: Ilc.1AAc=~

DEPARTURE TIME:---'-/.;;;;...o...;;;..tyIA--__· _

CAUSE: _

LOGGING CREW:_C. Carter -:-- _

VEHICLE(S)USED AND MILEAGE: ....,...- _

MOBILIZED FROM: LeK1r-a1-(rt\p(.'V<'f:...
ARRIVED ON SITE: {()~ ~o ()IN-

STANDBY TIME: _

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION ISOPTIONAL

GEOVisionGeophysicalServices 1124OlympicDriveCorona,CA 92881 Ph (951)549-1234Fx(951)549-1236

CALIPER FIELD LOG REV1.1a.PDF 

geophysical services 

'b~1<?b~ CALIPER FIELD LOG ----------------
Borehole* 

SITE*:Calvert Cliffs DA TE*: fI !loft/it -------------------------CLlENT*:Schhabel Engineering, LLC JOB*:8299 ---------------------AUTHOR*:C. Carter PAGE: 1 OF 2 -------------------------
CONTACT: PHONE: Off Cell ------------------------ ---------------------
CONTACT: PHONE: Off Cell ------------------------- ---------------------
CONTACT: PHONE: Off Cell 

------~----------------- ---------------------
DRILLER PHONE: Off Cell 

------------~----------- ---------------------COMPANY: __________ _ 

GENE~LSITECONDITIONS/LO~ION: _________ --------~ 

COUNTY: ~NGE: TOWNSHIP: SECTION: __ 
BOREHOLE CONSTRUCTION: CASED __ UNCASED J\ 
DIAMETERS AND DEPTH ~NGES:· Gtl 0 TO II 5 ~ ____ , TO ____ _ 

BOREHOLE TOTAL DEPTH AS DRILLED*: f ( 5' -tf 

SURFACE CASING?: YES . DEPTHTO BOTTOM OF CASING ; NoL 
DEPTH TO BEDROCK: tJ-;:- DEPTH TO WATER TABLE: ""-[7_~+ 
BOREHOLE FLUID: WATER_· _; FRESH WATER MUD~; SALT WATER MUD _._; 

OTHER: ______________ ~--------------------------------~~---
DEPTH TO BOREHOLE FLUID: ¥ TIME SINCE LAST CIRCULATION: IlC1At\c=~ 

LOGGING CREW:_ C. Carter ________________________ ---:--________________ _ 
VEHICLE(S) USED AND MILEAGE: .....,-___________ _ 
MOBILIZED FROM: LeKIV'1(ftsnPcV<'f:... 
ARRIVED ON SITE: { () ~ ~o ()IN--

DEPARTURE TIME:---'-I.;;,...o..;;,..lY""-__ · ____ _ 

STANDBY TIME: __________ _ CAUSE: ____________ _ 

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL 

GEOVision Geophysical Services 1124 Olympic Drive Corona, CA 92881 Ph (951) 549-1234 Fx (951) 549-1236 
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CALIPI;RFIELDLOG REV1.1a.PDF

1/1~'b~

Borehole*

DATE*: (tIl()(Dg
JOB*:8299-----------
PAGE: PAGE 2 OF2

('::;~;fi~::;:~~:.·:':···, ,:.\"
WINCH: . COMPROBE '\?'Sil\1ER..\\)< OYO RG OTHER

MICROLOGGER* . 5310:W"57i2.·..~.••.·....~.::.Y--..· OTHrn- ------
CALIPER PROBE* 5368 v< OTHER',f\' ..
SHEAVE* COMPROBE . OYO\\1"o'ltJ10l]10M RGU

PROBE OFFSET
MINUS CASING STICK-UP*
DEPTH REF. OFFSET AT START*
DEPTH REF. OFFSET AT END*
AFTER SURVEY DEPTH ERROR*

2.08M(6.82FT) ,. 12 INMAX

'i> }$'."37__ REF TO GROUND SURFACE

C;,9~ j

.Dt

START START END END
LOG NAME* DEPTH* TIME* DEPTH* TIME*

iT>I~£CAL-1'e.s"fl>I 55Z-4.dJ?A. 1 ~ 26IJ:/1A-
e~7<g'6BC,ALVp~1 11/·3·'2....~-\ J Jl.{Z-d:1'f'-Ot} ~t 7·\S5
13"'l~~CAz.-.1C~DL If.110 ~c~ /I"b/oo Lt~n-

CALIBRATION PLATE SIN 201 AS BUILT PVC FITTING
1.968IN 3.937IN 8.000IN 4.510IN

FILENAME (50MM) (100MM)' (203.2MM) (114.3MM)
AS MEAS.* f.:l8'b'BG6L:[£,SfolI~.q~g "),Cf5 ~,61 4,$lf
AS MEAS.* '81'\(6~v~L4c:;tfcL 1.....,;60 ~ Cf4 ~ ..61 IIIS'j
AS MEAS.
AS MEAS.
AS MEAS.
ASMEAS.

MAINTENANCE PERFORMED ON SITE*:

EQUIPMENT PROBLEMS OR FAILURES*:

SUGGESTIONS, ADDITIONS,CHANGES:

AlIA

(N/Aifnone)

(NIAifnone)

ITEMS WITH *MUST BE COMPLETED. OTHER INFORMA TION ISOPTIONAL

GEOVisionGeophysicalServices 1124OlympicDriveCorona,CA 92881 Ph (951)549-1234Fx(951)549-1236

CALIPER FIELD LOG REV1.1a.PDF 

GE~~$4{z72 

s~:::~~:: :~:~~~~.~\~i\ .. 
-,-"1,--",,,_1_~'_b 13_' _--,---CALI PERF I ELD LOG 

Borehole* 

DATE*: r{'&() (Dg 
CLlENT*:Schnabel Engineering,' LUG,',,:' :\'. . JOB*:B299 ---------------------AUTHOR*:C. Carter :;;'.'. ,>:, "., .. ... PAGE: PAGE 2 OF2 

, ,,' . .. :. ' . ' . \ .. ::\\ 

WINCH: . COMPROBE . '~' > :S'iLV~R'\\ i OYO RG ____ OTHER. __ _ 

MICROLOGGER* 5310:W' 5772. '.\.,i,.· ........ '··.\ .'.'.·.::.liJ .... ' OTH~ 
CALIPER PROBE* 5368 t/.' OTHEFf,\\ ' 
SHEAVE* COMPROBE . OYO ;'!1"d1t] 10....,..O-,--1-0W,...i~-----R-G-D--.-----

PROBE OFFSET 
MINUS CASING STICK-UP* 
DEPTH REF. OFFSET AT START* 
DEPTH REF. OFFSET AT END* 
AFTER SURVEY DEPTH ERROR* 

START 
LOG NAME* DEPTH* 

1>1rg(,~CAL-1'es1" 01 
e ~7~0BC,ALUPI,) <I IP~.'2- ~~ 

.13t g:&~CAL,..ft;""'1fbL 

CALIBRATION PLATE SIN 201 
1.968 IN 

FILE NAME (50 MM) 
AS MEAS.* i518b'BG6 L.;fes tD l l~q~g 

AS MEAS.* 'S 1 '\(6 ~vA L'1C$'1DL 1....;0-0 

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

MAINTENANCE PERFORMED ON SITE*: 

EQUIPMENT PROBLEMS OR FAILURES*: 

SUGGESTIONS, ADDITIONS, CHANGES: 

2.0BM(6.82 FT) 12 IN MAX 

I,> } 
$' • '37 __ · REF TO GROUND SURFACE 
C;,9l~ 1 

f DZ 

START END END 
TIME* DEPTH* TIME* 

55Z-4.11!A. J ~ 26fPv\-
J j' t.iZ-ttrf'- Oy} ~t 7', S5 

f.(! to 1 ~c~ IIth/08 U~n-

AS BUILT PVC FITTING 
3.937 IN 8.000 IN 4.510 IN 
(100 MM) ' (203.2 MM) (114.3 MM) 
1. C{) ~,61 4·$1 
~ Cf4 ~ .. ~ ll,S9 

IJ /.,/1 (NI A if none) 

A ItA (N/A if none) 

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMA TION IS OPTIONAL 

GEOVision Geophysical Services 1124 Olympic Drive Corona, CA 9288] , Ph (951) 549-1234 Fx (951) 549-1236 
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GE(fjUszo/z
geophysicalservices

Borehole*

SITE*:

CLlENT*:

AUTHOR*:

CONTACT:

·,•.....
BORING SUMMARY LOG REV 1.1a.pdf

BOREHOLE CONSTRUCTION: CASED UNCASED X:
DIAMETERS AND DEPTH RANGES: 67) 0TO /1J~1· ---T-O----------,--'-------BOREHOLE TOTAL DEPTH AS DRILLED*: ,I5·pt

---------------:~-----SURFACE CASING?: YES DEPTH TO BOTTOM OF CASING ; N0-l'f.:--,-_
DEPTH TO BEDROCK: - -.a11l.£-/_'P _
BOREHOLE FLUID:WATER_"_; FRESH WATER MuoL;SALT WATER MUD __;

LOGGING CREW: C.cwAif

,41.0
") LOGTYPE* FILENAME* DEPTH RANGE* DATE* TIMES'*,Si=t;JA Epl
,e'U"b B%1.,../AE/..6'61C'S1l>J JJIJ)/b~ 7:5"Cf.-g-~l>7~
ei-bb ~ 8'7~JA~}-()~lJ'DI ,,~ .1 - 2.1-I}~ ~+ 'l/r~/i)~ rr:'1'-1-q~,SS a,~

~.p-5 VlJkCl1V 6 i7,..IA5lJ5fDj5WM 1 ~o,S - 0\S.,"'" Jj/I,ll;~ Ib:',-t- IIJ:f~" C'L-~~_ ',:
De\,;ttt~~6-y... -J B ~ 2-}A.~UVPD) /02 .3 - 0# nil*fIb?; II.~ ,'17_--11..·'ifj~~>,
CPl;pvf" Jjf'~/4(11-1ES"bt IJI/l/b8J2:Z.l-/Z.:2J1t>~' ",

G'liD« .B3~/.4CJt.-4.iP(rf 105.'3-o.,.t..J.' 1/1/3/01I"Z.:t...(D...;,Z.:t;.)p~ ,

Ot.flW B g?~/:AC.J.Llf$"'a i_ II/iJ/D3 I:/)I - I~l» p~',

:,
J

"~ i

" I

ITEMS WITH *MUST BE COMPLETED. OTHER INFORMA TION ISOPTIONAL
GEOVi,S;lJnGeoph~~!~#$erV;ces , 1124OlympicDriveCorona,CA 92881 Ph (951)549-1234Fx(951)549-1236.'.:.I":~~~:/!r:.,.-:;;:;, .

',.':<l·}i,.~., _.~ .~f·" :

·, 1 . -, , ' 

BORING SUMMARY lOG REV 1.1a.pdf 

GE~Uszojz 
geophysical services 

....:;.,··g_··_8_1-_IA __ BORING GEOPHYSICS FIELD LOG SUMMARY 
Borehole* 

DATE*: /111310 K SITE*: Calvert Cliffs 

JOB*: (1 
8299 

PAGE*: ./ 
OF 1 

CLlENT*: 

AUTHOR*: 

Schnabel Engif1eering,_L"--L.C _____ _ 
C. Carter 

CONTACT: PHONE: 
.. ------------~- -

BOREHOLE CONSTRUCTION: CASED UNCASED J< 
OTO IIJ~1 

DIAMETERS AND DEPTH RANGES:---:6""'j'TT'"/ -----
'--' TO 

BOREHOLE TOTAL DEPTH AS DRILLED*: II 5·P+ 
SURFACE CASING?: YES __ DEPTH TO BOTTOM OF CASING ; NO.,'f,.~- '---_ 
DEPTH TO BEDROCK: IjP . 
BOREHOLE FLUID: WATER_'_; FRESH WATER Muo1; SALT WATER MUD __ ; 

LOGGING CREW: C. cwA M 

.\ 
~., 

,~ Ito 
.J LOG TYPE* FILE NAME* DEPTH RANGE* DATE* TIMES'* 

,S~i~~ 

."cV'b "13'& 2.IA E/.Ji6m1b J II IJ)/{)~ ,: 5'Cj_g-~l>7~ 
,;:, tfi..Ab ~ 8"'7_JA~l .. o<>t}l'D' If ~ ,J - 1.1-I"~ ~+ ,.11;/(/[' tr:Y'-I - q~,SS A.~ <~~h 

?-5 v!JkcI{v i} i7 ... tA5L15fD~wM' ~o. S - 0, 5 Y'Y\ II It) /b & 10 :'1- t - II) :fi-l &1-k~. ':. ~ .. D e ~i t~1'''6"", .J 

B f2-JA . .4iJtlPDl /01..·3- 0 .f+ IIllr /bK I/.! ,'(7_ -- 1/ i-" 'itt d'W'-A. , ~~: (p.!;Pvr '1Jr-LI4al-7fS~1 nllj lila )Z.:~~-/2:V1p~ ~ 

C;.. ·Ii~ . B8~/.4~t-()p(rl 10 5.3 - 0.1++ ' //.1/3/01 1'2.;.: ,-/D ~'2.: ~)p "v--

Co..{,w B 8"7.",,/:A C.J.L rt~'1'iJ i_ 1//1'311>3 I : /) I -/!L» p~ ." , 

: , 
J 

~:/, .J i 

" I 

. ', 

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMA TION IS OPTIONAL 
GEOVi.siIJn Geop~~~i£#$erVices 

, ,. · ,~:h:/ij ~.- . -:;;"; , , 
1124 Olympic Drive Corona, CA 92881 Ph (951) 549-1234 Fx (951) 549-1236 

', ~' :< ,.};,. ~, ,- , '~.~I> '. 
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:~.

ELOG FIELDLOG REV1.1a

~eoph.ysical services

Borehole*

SITE*:CalvertCliffs°

-----~-~-----Q,L1I;NT*:SchnabelEngineerinOg,LLC

AU"THOR*:C.Carter
---~---------

DATE*: 11/;'116fi
JOB*:8299---------PAGE: 1 OF 2

DEPARTURE TIME:° >~;} 0~o

CAUSE: -

t~NTACT: PHONE: OffCell----------------------
CONTACT: PHONE: OffCell----------------------
CONTACT: ° PHONE: OffCell

----~-----'------ ---------
CONTACT: PHONE: OffCell----------.-----------'----COMPANY: _

GENE~LSITECONDITIONS/LO~ION:~~~~~~~~~~~~~~~~

COUNTY: RANGE: TOWNSHIP: SECTION:__

BOREHOLE CONSTRUCTION: CASED UNCASED'!.
DIAMETERS AND DEPTH RANGES: 6---Z;--OTOtl>#;_o__, TO_~~

BOREHOLE TOTAL DEPTH AS DRILLED*: 1/5-f:f

SURFACE CASING?: YES~_o DEPTH TO BOTTOM OF CASING ; NO-z<
DEPTH TO BEDROCK: AlA DEPTH TO WATER TABLE:A:;;
BOREHOLE FLUID:WATER __;FRESH WATER MUD-=L.-;SALT WATER MUD __;

OTHER: --r ~---

DEPTH TO BOREHOLE FLUID:{b TIME SINCE LAST CIRCULATION:r~,

LOGGINGCREW~C.Carter -----------------~
VEHICLE(S)USED AND MILEAGE:----t~~~~~~~~~~~
MOBILIZED FROM: Lekv~, p~L
ARRIVED ON SITE: 6:to~.
STANDBY TIME: _

ITEMS WITH *MUST BE COMPLETED. OTHER INFORMA TION ISOPTIONAL

GEOVisionGeophysicalServices 1124OlympicDrive,Corona,CA 92881 Ph (951)54~-1234 Fx(951)549-1236

:~.

ELOG FIELDLOG REV1.1a

~eoph.ysical services

Borehole*

SITE*:CalvertCliffs°

-----~-~-----Q,L1I;NT*:SchnabelEngineerinOg,LLC

AU"THOR*:C.Carter
---~---------

DATE*: 11/;'116fi
JOB*:8299---------PAGE: 1 OF 2

DEPARTURE TIME:° >~;} 0~o

CAUSE: -

t~NTACT: PHONE: OffCell----------------------
CONTACT: PHONE: OffCell----------------------
CONTACT: ° PHONE: OffCell

----~-----'------ ---------
CONTACT: PHONE: OffCell----------.-----------'----COMPANY: _

GENE~LSITECONDITIONS/LO~ION:~~~~~~~~~~~~~~~~

COUNTY: RANGE: TOWNSHIP: SECTION:__

BOREHOLE CONSTRUCTION: CASED UNCASED'!.
DIAMETERS AND DEPTH RANGES: 6---Z;--OTOtl>#;_o__, TO_~~

BOREHOLE TOTAL DEPTH AS DRILLED*: 1/5-f:f

SURFACE CASING?: YES~_o DEPTH TO BOTTOM OF CASING ; NO-z<
DEPTH TO BEDROCK: AlA DEPTH TO WATER TABLE:A:;;
BOREHOLE FLUID:WATER __;FRESH WATER MUD-=L.-;SALT WATER MUD __;

OTHER: --r ~---

DEPTH TO BOREHOLE FLUID:{b TIME SINCE LAST CIRCULATION:r~,

LOGGINGCREW~C.Carter -----------------~
VEHICLE(S)USED AND MILEAGE:----t~~~~~~~~~~~
MOBILIZED FROM: Lekv~, p~L
ARRIVED ON SITE: 6:to~.
STANDBY TIME: _

ITEMS WITH *MUST BE COMPLETED. OTHER INFORMA TION ISOPTIONAL

GEOVisionGeophysicalServices 1124OlympicDrive,Corona,CA 92881 Ph (951)54~-1234 Fx(951)549-1236

j!eoph.ysical services 

........ 6 __ -_<62-_f_A ___ ELOG FIELD LOG 
Borehole'" 

SITE*:CalvertCliffs' 
----------~~~---------

DATE*: II !;.,tlJ fi 
JOB*:8299 

ELOG FIELD LOG REV1.1 a 

Q,LlI;NT*:Schnabel Engineering, LLC 
, A;lJTHOR*:C. Carter ------------PAGE: 1 OF 2 

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

CONTACT: PHONE: Off Cell ------------------------- -------------
CONTACT: PHONE: Off Cell ------------------------- ------------
CONTACT: ' PHONE: Off Cell 

--------~----~--------- ----------
CONTACT: PHONE: Off Cell ------------------------- --------~---COMPANY: ____________ _ 

GENE~LSITECONDITIONS/LO~ION:_~~~~~~~~~~~~~~~ 

COUNTY: ~NGE: TOWNSHIP: SECTION: ___ 
BOREHOLE CONSTRUCTION: CASED UNCASED--I 
DIAMETERSANDDEPTH~NGES: 6-;;--OTO 1/>"'W;_' __ , TO ___ ~ 

BOREHOLE TOTAL DEPTH AS DRILLED*: II S· .f:f 

SURFACE CASING?: YES~_' DEPTH TO BOTTOM OF CASING ; NOt.< 
DEPTH TO BEDROCK: IJA DEPTH TO WATER TABLE: 4cA 

BOREHOLE FLUID: WATER __ ; FRESH WATER MUD~; SALT WATER MUD __ ; 
OTHER: ______________ -r ________________________________ ~-----

DEPTH TO BOREHOLE FLUID:¢? TIME SINCE LAST CIRCULATION: f~ 
i 

LOGGINGCREW~C.Carter ______________________________________________ ~ 

VEHICLE(S) USED AND MILEAGE: ---tr~~~~~~~~~----
MOBILIZED FROM: Lek~~, P~fL DEPARTURE TIME: ' > ~) () ~, 
ARRIVED ON SITE: 6: to ~, 

STANDBY TIME: ______________ _ CAUSE: _________________ ---,-_ 

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMA TION IS OPTIONAL 

GEOVision Geophysical Services 1124 Olympic Drive, Corona, CA 92881 Ph (951) 549-1234 Fx (951) 549-1236 
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Reoph.ysicalservices
~-~lA
Borehole*

ELOG FIELDLOG REV 1.1a

SITE*:CalvertCliffs DATE*: 11/'3'/6g'"
----~--~-_--:...._-

CL,IENT*:SchnabelEngineering,LLC JOB*:8299 --.- --...;_
,"AUTHOR*:C.Carter PAGE: ' PAGE 2 OF 2

-WINCH: COMPROBE - SILVER ~ OYO RG, OTHER

~.L,I..~~.O...'...,p..L.,..,.•.R.O,....g~..E",:~* . ;~~~l;r ~~~ER~OTH~ ~---
SHEAVS1t"':·{·,COMPROBE ',·tJOYO 10010 10 J( RG

C>~t~1: .'i~~'~~S:~~~6~M (32.8Fn* 2iO~~~20FT)
_, ,·t~INUS CASING STICK-UP*, 1.01} , '

DEPTH REF. OFFSET AT START* '31~', ~ .EF TO GROUND SURFACE

DEPTH REF. OFFSET AT END* , 3 1.((5
AFTER SURVEY DEPTH ERROR* '.0.3

START START ,END END
LOG NAME* DEPTH* TIME DEPTH* TIME

E~2.fAcl.c.1c;l'~""-O' 7tSqOJ\M.. g-t.QVl?.N-
~ "Xl-IA El-.c·&Vf'i,.?l /($.(~~ 9.'Lf4~ ... -z-4.'4Jj-l-.f('!~>

MAINTENANCE PERFORMED ON SITE*:

EQUIPMENT PROBLEMS OR FAILURES*:

SUGGESTIONS, ADDITIONS,CHANGES:

ITEMS WITH *MUST BE COMPLETED. OTHER INFORMA TION ISOPTIONAL

(N!Aifnone)

(N!A ifnone)

..:

G§pVisionGeophysicalServices 1124OlympicDrive,Corona,CA 92881 Ph (951)549-1234Fx(951)549-1236

ELOG FIELD LOG REV 1.1 a 

, GE~Uszon 
l1eoph.ysical services 

'&- ~lA ELOG FIELD LO-G 
--=~-----

Borehole* 

SITE*:Calvert Cliffs DATE*: II /1)"/6 g'" 
------~~--~--------

CLrIENT*:Schnabel Engineering, LLC JOB*:B299 ____ __._---------.;-
AUTHOR*:C. Carter PAGE: " PAGE 2 OF 2 

-WINCH: COMPROBE - SILVER ~ OYO RG- OTHER 
MICROLOGGE~* 5310~5772 ~ OTH~ -----
ELOG PROBE* 5490)( OTHER 
SHEAV~*···(.,COMPROBE OYO 10010{]100 RGU 

~ '~;-i?f 4~~:!."--'''-..... ' _~, ~ ... ~: ___________________ ---------. 
: .. ~ ;' , . PROBJti i.!t=NGTH 2.50M(B.20 FT) 

R~US YO-KE 10.0M (32.B FT)* ? 'l.. • g 
-_ " ,~ T\itINUS CASING STICK-UP* " /.01} " 

DEPTH REF. OFFSET AT START* "3'( .,~ "EF TO GROUND SURFACE 

DEPTH REF. OFFSET AT END* 31 . l'(S 
AFTER SURVEY DEPTH ERROR* -. 0.3 

START START END END 
LOG NAME* DEPTH* TIME DEPTH* TIME 

IE ¥:z.fAcU1C;1"'~--rO' it5qo~ g-L()V l?.N-

_~'X'l-I A El-.c·&Of'i..?l It$.( ~~ i?'Lf4~ ." 'Z-4 . 4 Jj-l- f('!~> 

MAINTENANCE PERFORMED ON SITE*: (NtA if none) 

EQUIPMENT PROBLEMS OR FAILURES*: (Nt A if none) 

SUGGESTIONS, ADDITIONS, CHANGES: 

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMA TION IS OPTIONAL 

~. 

G{OVision Geophysical Services 1124 Olympic Drive, Corona, CA 92881 Ph (951) 549-1234 Fx (951) 549-1236 
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,~-:

p-sFJELD LOG REV V1.31a

J ~', .

p~s· SUSPENSION VELOCITY FIELD LOG REV 1.31a
Borehole

';:"'....

~~~~~'~:: ..-'-~------------
AUTHOR*:-----------------

CONTACT:

CONTACT:-----------
CONTACT:

DIRECTIONS TO SITE:

GENERAL SITECONDITIONS/LOCATION:

_____TO
-----

COUNTY: RANGE: .' TOWNSHIP: SECTION:

...',jKffiEHOLECONSTRUCTION*: CASED UNCASED k --------
::";~'DIAM'ETERSANDDEPTH RANGES*: .(11 oro 1/5'
".- BOREHOLEtOTAL DEPTH AS DRILLED*: II.5"~~-------

SURFACE CASING?: DEPTH TO BOTTOM OF CASING ; NO 't--------DEPTH TO BEDROCK: IJ). DEPTH Tf)WATER TABLE: llA
BOREHOLE FLUID:WATER __;FRESH WATER MUD~; SALT WATER MUD;

OTHER: ~~ ------------~--~ .,',/...
DEPTH TO BOREHOLE FLUID*: TIME SINCE LAST CIRCULATION: '.':;:<';:?:?

~------ -~"---~'"

ITEMS WITH * MUST BE COMPLETED. OTHER INFORM A TION ISOPTIONAL
~. ;/'.

GEOVisionGeophys.icalServices 1124OlympicDrive,Corona,CA 92881 Ph (951)549-1234Fx (951)549-1236

p-s FIELD LOG REV V1.31 a 

p~s · SUSPENSION VELOCITY FIELD LOG REV 1.31 a 
Borehole 

DATE*: /llr3/b8' 
JOB*: 

';:) .... . 

SITE*~ ~i . 

CLiENTl':;::., i. 

PAGE 1 OF* if -----------------------------
AUTHOR*: 

,r: 

CONTACT: PHONE: Off Cell 

CONTACT: PHONE: Off C~II ----------------------
CONTACT: PHONE: Off Cell 

. c, •• :;j~. ; ".'.;. PHONE: Off Cell CONTACT: 
~------~------------

DIRECTIONS TO SITE: 

GENERAL SITE CONDITIONS/LOCATION: 

COUNTY: RANGE: .' TOWNSHIP: SECTION: 
... . ~ ................. '-',,-, ... EHOLE CONSTRUCTION*: CASED UNCASED k --------

~~\ : .. >.~ ·;:i;>" <"'DIA~.I,.ETERS_.AND DEPTH RANGES*: .(11 
OTO II 5' TO -----------

BOREHOLETOTAL DEPTH AS DRILLED*: /1. 5"~-1 -------------
SURFACE CASING?: DEPTH TO BOTTOM OF CASING ; NO 't ------------DEPTH TO BEDROCK: tv). DEPTH T9 WATER TABLE: lIlt , 1" 

BOREHOLE FLUID: WATER __ ; FRESH WATER MUD~; SALT WATER MUD .... ;---------, ·.'::~i~~t· 
OTHER: )" 

----------------~~--------------------------~----~ 
~------TIME SINCE LAST CIRCULATION: --~--......,;;,,;,,; ........ )'~~i DEPTH TO BOREHOLE FLUID*: 

ITEM$WITH * MUST BE COMPLETED. OTHER INFORM A TION IS OPTIONAL 

GEOVision Geophysical Services 1124 Olympic Drive, Corona, CA 92881 Ph (951) 549-1234 Fx (951) 549-1236 
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P-SFIE~D LOG REV V1.31a

<.,:r(i(jE~UStO/2
.:·.·;:$~physkal services. ..

",j,,1;-trz-tA P-S SUSPENSION VELOCITY FIELD LOG REV 1.31a
<~t'$orehole* >/:"

SITE*:CalvertCliffs DATE*: U /I}/Df,---------------
CLlENT*:SchnabelEngineering,LLC JOB*:8299_-1-+ _

AUTHOR*:C. Carter PAGE 2 OF_*_LJI--_

LOGGING CREW*:_C. Carter .,.--- --=--_~_

MOBILIZED FROM: DEPARTURE TIME: _

ARRIVED ON SITE:
--~------

STANDBY TIME: CAUSE:__--:--_-'-'-- _

LOGGING STARTED: LOGGING COMPLETED: _

BATTERIES CHANGED BEFORE LOGGING: YES_ ........:,";NO~; STORED WITH NEW_,_

WINCH I·. COMPROBE D GREVgJOYO ·D··-RG[J OTH ----..-~
INSTRO"MENT* ".lOYD120040 150140 19029B "' _ RG 160023[Jolc,J60024Ef}

RECEIVER SZN*'. .' 1~008 0 200420 26066 11001 0 23053D /~0086 ~
ISOLATION TU~ S/N*3000830 240530 28068D 28072 D 2M ' ~~t
SHEAVE* Cq;fpROBE D OYO 10010a10~ RG -C]-'-
MICROLOGGE~* ?~10 fJ5772 ~ NOT APPLICABLE (OYO) D
PROBE OFFSET* .OYO 2.0M'D :;: ..RG~2.5M ~ .
MINUS CASING STICK~UP*. "3f...} ."
DEPTHREF.OFFSETATSTART* 2-.~ 'REFT.OGROUNDSURFACE ,:,~,.,'
DEPTH REF. OFFSET AT END* .1-~ l7 . .
AFTER SURVEY DEPTH·ERROR* /6
r ,START ,START END END

)1~ ';;:0;.';LOG NAME* 'DEPTH* TIME 'DEPTH * TIME
.\/.~< "B~2..'A5"usPD~JJ'Of ..,~( YV'- tb~'Z..t~ \30.·)rv--v It)~ $'tOJA---"

~

·:~L.

~~~/~,,-<:~
>,.~

'~

\

MAINtENANCE PERFORM:ED ON SITE*:

EQUIPMENT PROBLEMS OR FAILURES*:

SUGGESTIONS, AQDITI0~$:/CttANGES:
COMMENTS: ",'~~~ '" .

"OJ

:,~'

(N/Aifnone)

,'(N/Aifnone)

ITEMS WITH *MUST BE COMPLETED. OTHER INFORM ATION ISOPTIONAL
, ·0

GEOVisionGeophysicarServices 1124OlympicDrive,C~rona;' CA 92,881PttZ951)549-1234FX,(951)549-1236'"
Ii

P-SFIE~D LOG REV V1 .31 a 

, \~ ,. , ,(, ,<(jE~HSton 
, : ·,' :'!i\fJlioPhysical services 

... ' .1;-~z-tA P-S SUSPENSION VELOCITY FIELD LOG REV 1.31a 
<:1;. 'B.orehole* '""~ 

SITE*:Calvert Cliffs DATE*: U ",/D~ -----------------------------CLlENT*:Schnabel Engineering, LLC JOB*:8299 _--;-+ ____________ _ 

AUTHOR*:C. Carter PAGE 2 OF * Lj 
LOGGING CREW*:_C. Carter __________ .....--_____ --'-__ -

MOBILIZED FROM: ____________ DEPARTURE TIME: ________ _ 

ARRIVED ON SirE: 
~---------

STANDBY TIME: _________ CAUSE: __ ~ _ _'_"__ ______ __ 

LOGGING STARTED: LOGGING COMPLETED: _______ _ 

BATTERIES CHANGED BEFORE LOGGING: YES_, "",",-.:,"; NO~; STORED WITH NEW_' _ 

WINCH COMP~bBE 0 GREVg] OYO ·D ··-RG[] .OTH --- ._-

INSTREfMENT* ,/'OYO 120040 150140 19029B "' _ RG 160023[J91~J 60024EfJ 
RECEIVER S~N*'_ .' 1 ~008 0, 200420 26066 11001 0 23053 0 .I?0086 ~ 
ISOLATION TUl-~- S/N* 3000830 240530 280680 28072 0 2M . ~. 
SHEAVE* Cq '~PROBE 0 OYO 10010a10~ RG -D ''. 
MICROLOGGE~ * ?~10 1EJ 5772 ~ NOT APPLICABLE (OYO) 0 
PROBE OFFSET* . OYO 2.0M ' 0 , ;: ,' . RG2;5M ~ . 

, MINUS CASING STICK-UP*. ~ f "', } ." 
DEPTH REF. OFFSET AT START* 2-. ~ " , , REF TO GROUND SURFACE 
DEPTH REF. OFFSET AT END* . 2- ~ t 7 . 
AFTER SURVEY DEPTHERROR* i15 

r ,START . START END END 

.:/t~ <';;'\ '~ LOG NAME* ,DEPTH* TIME 'DEPTH * TIME 
"'t~< ~ 1f1...IA )USPD~JJ'O f "~~ r"'- to ~'Z-t~ ;\ 30. ·S~ I t) ~$ '1OA--.' 

'-' 
'i~~. 

',.,1"'" 'c,.\ 
.,~ 

\ 

MAINtENANCE PERFOHrvH:D ON SITE*: LIlA 
EQUIPMENT PROBLEMS OR FAILURES*: : (N/A ifnone) 

SUGGESTIONS, AQDITf0lf$:/CtiANGES: 
COMMENTS: ','~~ '" . 

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMA TION IS OPTIONAL 

. , ' ,)\ . '" " : '~!}~?f;':C " . ~ , ' 

GEOVision GeophysicarServices 1124 Olympic Drive, Corona,CA 92,881 ph '(951) 549-1234 FX,(951) 549-1236 1; 

!i 



GEOVision Report 8299-05 CCNPP COLA Boring Geophysics rev A February 13, 2009                      Page 105 of 133

. . . P,"SFIELDLOG REVV1.31a

J;,{v<AGEOVISION S·USPENSION LOGGING FIELD NOTES
SITE*:~CalvertCliffs DATE*:_._·--...;;...;;./(~t_,>_'_0« _
CLlENT*:SchnabelEngineering,LLC JOB*:_8299
AUTHOR*:C. Carter PAGE*: 3-.------'---O-F-~Lf~'-_...-

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMA TION ISOPTIONAL

DEPTH UNFILTERED FILTERED COMMENT~;

FEET FILENO*. FILENO*..(ifany) CASING,:WATER, ROCK, ETC

0~5 1.64 0°1 If)··:~·.·~

1.0 3.28 ."2.,

1.5 4.92 .j
..2.0 6.56 'T
2.5 8.20 j'

3.0 9~84 b
3.5 11.48 '1
4:0 13.12 i'
4.5 14.76 q
'5.0 16.40 tD
5.5 18.04 It
6.0 '19.69 I"'L..

6.5 21.33 I)

7.0.. 22.97 14
7.5 24.61 ,S'

8.0 26.25 /6
8.5 27.89 1-,

~:ir';'
-~·'9.·O 29.53 Ire-

,,:;,1',:9~5 31.17 19·
..ilO.O . 32.81 W

::~ ~"~1'.O~q"'-\. i',f. 34.45 1-\
,it ·1f.~O .:," 36.09 7.,;.1-

11.5 37.73 "l-1
12.0 39.37 ?-!-f "-F

12.5 41.01 '2-5 ''"~Y'~,~

13.0 42.65 ~,

13.5 44.29 '2-1 ';il~
~-:'\"

i

14.0 45.93 7-~
14.5 47.57 Vi
·15.0 49.21 '30 (

15.5 SO.85 1( ~,'j;i.':~f~l:~.';. ./i~/:!:; ',:'.

16.0 52.49 3L. .•.,.;,...•.(.'".:;

16.5 54.13 3-'3 i.

17.0 55.77 14
17.5 57.41 .15
18.0 .59.06 3-t

"

18.5 60.70 11
19.0 62.34 '3~
19.5 63.98 3<f
20.0 65.62 LtV
20.5 67.26 41

. . . .' p""S FIELD LOG REVV1.31a 

'j?"f.v<A GEOVISION S·USPENSION LOGGING FIELD NOTES 
SITE*:~ Calvert Cliffs DATE*:",,"--, _·---=-:./(~t_1 >_'_0« ____ _ 
CLlENT*:Schnabel Engineering, LL. C JOB*:_8299_----"'-___ ~-..--
AUTHOR*:C. Carter PAGE* : 3 OF Lf ~ 

ITEMS WITH * MUST BE COMPLETED. OTHER INFORM A TION IS OPTIONAL 

DEPTH UNFILTERED FILTERED COMMENT~; 

FILE NO*. FILE NO*. (if any) CASING,WATER, ROCK, ETC 

0.5 1.64 001 1f) ·· :1d ·.·~ 

1.0 3.28 . "2., 

1.5 4.92 . j 
2.0 6.56 'T 
2.5 8.20 j' 
3.0 9~84 b 
3.5 11.48 '1 
4:0 13.12 i' 
4.5 14.76 q 

' 5.0 16.40 iD 
5.5 18.04 I( 
6.0 ' 19.69 I"L.. 

6.5 21.33 I) 

7.0 .. 22.97 14 
7.5 24.61 , S· 
8.0 26.25 16 
8.5 27.89 

" 
~'ir.' 

-~··9.·O 29.53 It( 
·Y.I,' 9~5 31.17 19 · 

..ilO.O . 32.81 W 
: :~ ~~!1 .otq~--\.lF 34.45 ~\ 

,$' · 1f.~O .:i-' 36.09 ?,;.1-
11.5 37.73 "l-"} 
12.0 39.37 ~ 

" £: 

12.5 41.01 '2-5 ; 1"~<I'~'r 

13.0 42.65 2-' '.\ 
... 

13.5 44.29 "1-.1 f\ ' 
i . . 

14.0 45.93 '2-~~ 

14.5 47.57 ~~ 

·15.0 49.21 JC ( 

15.5 SO.85 1( .~~f;;.;:n§: ~:~~,. ..<i.:!;) 

16.0 52.49 31., · .• ·;;r.;;.~ :; ;.,' 

16.5 54.13 3 -'3 
17.0 55.77 14 
17.5 57.41 . ;5 

" 

18.0 . 59.06 3;(; 
18.5 60.70 11 
19.0 62.34 '3~ 
19.5 63.98 3<f 
20.0 65.62 4V 
20.5 67.26 4( 



GEOVision Report 8299-05 CCNPP COLA Boring Geophysics rev A February 13, 2009                      Page 106 of 133

p-sFIELDLOG REV V1.31a

~ ~,~(A GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE*:~CalvertCliffs DATE*:_f_lh_'J_(I>_~ ~__
CLIENT*:SchnabelEngineering,LLC JOB*: 8299-::-'--------1---
AUTHOR*:C. Carter PAGE: j OF_if-+--,_-

~ ITEMS WITH * MUST BE COMPLETED. OTH1iR INFORMA TION ISOPTIONAL

DEPTH 'UNFILTERED FILTERED ':~~}1~ COMMENTS,
FEET FILENO*. FILENQ*.(ifahY) CASING, WATER, ROC.K, ETq

21.0 68.90 47- (,

21.5 70.54 ~J

22.0 72.18 't~

22.5 73.82 45
,23.0 75.46 46
23.5 '77,.10 ~7
24.0 78.74 'is
24.5 80.38 <.f9
25.0 82.02 50
25~5 83.66 51
26.0 85;30 .r~

26.5 86.94 53
27.0 88.58 s<+
27.5 '90.22 55
28.0 91.86 5(

28.5 93.50 57
29.0 95.14 )~

29.5 96.78 59
30.0 98.43 ',Co
30.5 100.07 bf 11):S't~
,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 :,~l~~·
35.5 116.47 ,ii"

:"~' '.

36.0 118.11"
36.5' 119.75
37.0 121.39
37.5 123.03
38.0 124.67
38.5 126.31 .,'

39.0 127.95
39.5 129.59
40.0 131.23 .4

40.5 132.87 ., -
'.:'

,41.0 134.51

p-s FIELD LOG REVV1.31a 

~~~(A GEOVISION SUSPENSION LOGGING FIELD NOTES 
SITE*:~Calvert Cliffs DATE*: flit) (b'l 

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

CLIENT*:Schnabel Engin'eering, LLC JOB*:_8299-,-' _________ ----

AUTHOR*:C. Carter PAGE* <f of_if-{-. '..___-
~ ITEMS WITH * MUST BE COMPLETED. OTH1iR INFORMA TION IS OPTIONAL 

DEPTH 'UNFILTERED FILTERED ::Yit% COMMENTS 

FILE NO*. FILE NO*. (if arlV) . ~21"~~ , W~I§£3~~~t.~, ETC. 

21.0 68.90 47- , .. :i., 

21.5 70.54 ~) 

22.0 72.18 <t'-f 
22.5 73.82 45 

, 23.0 75.46 46 
23.5 ' 77,.10 ~7 
24.0 78.74 'lfi 
24.5 80.38 <.f9 
25.0 82.02 50 
25.~5 83.66 51 
26.0 85;30 .f~ 

26.5 86.94 53 
27.0 88.58 S<{ 
27.5 ' 90.22 55 
28.0 91.86 5( 
28.5 93.50 57 
29.0 95.14 )~ 

29.5 96.78 59 
30.0 98.43 '·C}) 
30.5 100.07 61 l/):S't~ 

, 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 .,~t~f' 
35.5 116.47 ' .;'1 , " 

36.0 118.1 t 
36.5 ' 119.75 
37'.0 121.39 
37.5 123.03 
38.0 124.67 
38.5 126.31 c,..' 

39.0 127.95 
39.5 129.59 
40.0 131.23 :.; 

40.5 132.87 ., -
,,": 

,41.0 134.51 " 



GEOVision Report 8299-05 CCNPP COLA Boring Geophysics rev A February 13, 2009                      Page 107 of 133

" ACOUSTIC TELEVIEWER LOG COVER 1.0a.pdf

Ifeoph.ysicalservices

'F;,"<6~t~A
Borehole*

SITE*:_CalvertCliffs DATE*: I)/13/)g
CLlENT*:SchnabelEngineering,LLC JOB*:_8299 _
.AUTHOR*:_C.Carter. PAGE 10F2

CONTACT: .PHONE: OffCell--------------------------.,.--
CONTACT:" PHONE: OffCell-----------------------------
·,.CONTACT:__-.;... -.:-- PHONE: Off_C_e_II _

DRILLER PHONE: OffCell--------------------------COMPANY:_------..:::-..:::----=.=---....:;::--·-----'----·

--------------------------------.~::(:

WOOI~C~W ~C~~~~----~~~<-~-------------~
V~H'ICLE(S)USED AND MILEAGE(' ~~- ~
MOBILIZED FROM: . ':I-~'~~._ ':~.,,~;;;:~ ·DEPARTURE TIME:

ARRIVE.DON SITE~:.:_· '~.:: .If". .. ---------
I ~: ..~.? . -rI,

STANDBy TIME: ~

ITEMS WITH *MUST BE COMPLETe OTHER INFORMA TION ISOPTIONAL

COUNTY: .' RANGE: TOWNSHIP:---.,.- SECTION:__'
BOREHOLE CONSTRUCTION: CASED UNCASED .( ;~ (
DIAMETERS AND DEPTH RANGES: ~ 0TOII5'~__, TO ,:1-
/'

BOHEHOLE TOTAL:.DEPTH AS DRILLED*: ," i5..0

.SURFACE CASING?: YES__'DEPTH TO BOTTOM OF CASING" NO '6
DEPTH TO BEDROCK: ~-A ._. DEPTH TO WATER TABLE:~
BOREHOLE FLUID:WATER_._; FRESH WATER MUDi-;SALTWATER MUD __;

OTHER . ~ .

DEPTH TO BOREHOLE FLUID: TIM~- ~INCE LAST CIRCU
;~.;. "

1124OlympicDrive,Corona,CA 92881 Ph (951)549-1234Fx(951)549-1236"

" ACOUSTIC TELEVIEWER LOG COVER 1.0a.pdf 

Ifeoph.ysical services 

Borehole* 

SITE*:_Calvert Cliffs,~ ________________ DATE*: I) /)3/) g 
CLlENT*:Schnabel Engineering, LLc ________ JOB*:_B299 _____ _ 
AUTHOR*:_C. Carter ' PAGE 10F 2 

CONTACT: PHONE: Off Cell ---------------- -----------~-

CONTACT:" PHONE: Off Cell 
-------~--------------- ------------------

, CONTACT: __ ~ ____ ~----_PHONE: Off_C_e_II __ ~ ________ __ 

DRILLER PHONE: Off Cell 
COMPANY:----------------..;..---- ---.----------------

GENE~LSITECONDITIONS~O~ION: ____________ ~ _______________ ~,'~ 
:;J 

-----------------------------------------------------------~,' :,(" 

COUNTY: . ' ~NGE: TOWNSHIP: ______ SECTION: , 
BOREHOLE CONSTRUCTION: CASED UNCASED , ( ---.. - r 
DIAMETERS AND DEPTH RANGES: ~ 0 TO II ~-:r-r; __ , TO ,Ji(ft :f 

/ ' 

BOHEHOLE TOTA~ DEPTH AS DRILLED*: ," i 5 -0 
, " 

", SURFACE CASING?: YES __ DEPTH TO BOTTOM OF CASING" NO '6 
DEPTH TO BEDROCK: ~-A , " DEPTH TO WATER TABLE: --v;i 
BOREHOLE FLUID: WATER_,_; FRESH WATER MUQ~; SALTWATER fViUD __ ; 

OTHER: ..... 

DEPTH TO BOREHOLE FLUID: TIME'SINCE LAST CIRCU 
;'~'I:'" ~ 

LOGGING CREW: C. Carter;C' 
Ve~CLE~)USEDANDMILE~A-G~~-l\ ----~-------------~~ 

MOBILIZED FROM: , ';/~"<, ::\" .' !;';:~ 'DEPARTURE TIME: 
ARRIVED ON SITE::"':':}! :",' ff -----------------

STANDBY TIME: ' ,",j;t
i
!,;, CAUSE: " , 

. ITEMS WITH * MUST BE COMPL~::J,. OTHER INFORMA TlON IS OPTIONAL 

1124 Olympic Drive, Corona, CA 92881 Ph (951) 549-1234 Fx (951) 549-1236 , 
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ACOUSTIC TELEVIEWER LOG COVER 1.0a.pdf
;.',~~

.,~~/~~,slOJi
:~:"g~op~hysicals,~'rvices

B~~'?-l.AAC6uSTICTELEVIEWER FIELD LOG Rev 1.0a

_ : ~_ 1 <.; .. ~

RG _

START START END END

LOG NAME* DEPTH* TIME DEPTH * ;~IM'E

'13r'1-I-AAlIVf-"Ol 10'2-~ "3-t-t 11~4"L{);44- CJ -f.f 1/('1:9al.4.....

' .

..
--'

MAINTENANCE PERFORMED ON SITE*:

EQUIPMENT P~OBtEMSOR FAILURES*:
:1;

(NIA ifnone)

SUGGt;STION~;::,ADDITIONS,C~.ANGES:

ITEMS WITH·*MUST BE COMPLETED.. OTHERINFORMA TION ISOPTIONAL .

GEOVii.ilmGeophysicalServices 1124OlympicDrive,Corona,CA 92881 Ph (951)549-1234Fx(951)5!9-1236~, "

· '~~~fl:il/)jl ACOUSTIC TEL~EWER LOG COVER 1.0 •. pdf 

~' .gf!O;;hysical s~rvices 

. . ' B-''Q1...!JI ACOUSTIC TELEVIEWER FIELD LOG Rev 1.0a 
Borehole* t 

SIT1E*:_Calvert Clitfs _____________ DATE*: Il/; , ' t'~2 
\'" · , ' }~~~~N~*iSchnabel:Engineering, LLC JOB*:_8299 _____ _ 

':/?:,::~~\~f*:..:..C. Carter' PAGE 2 OF 2 
SILVER X OYO OTHER 
5772 --;;:- -- '------- 'S" 

IC #5174--L OTHER 
OYO 101 102_:-1-0-3iX~·:*'---- RG ___ _ 

BRUNTON TIL T* 4/ 
~~-=- BRUNTON TIL T* -----:q~J---

BRUNTON TIL T* , 8 AFTER LOG* L«J 
;~~g::2"{t;~7:?-:;- BRUNTON AZIMUTH* . "3 (t] -u--
·-:-:-;1~~.r : , ,. ";..o...:.......----o:;.- :~~~~g~ ~:~~~~: 1-; ~ AF4:E~, ~OG*-#-

PROBE QAm~'IET* 
MINUS CA,SfNG STICK-UP* 

: ' ,' • " ~!f~) "' " • 

DEPTH REF. OFFSET AT START* 
DEPTH REF. OFFSET AT END* 
AFTER SURVEY DEPTH ERROR* 

START 
LOG NAME* DEPTH* 

'13 i-"7-IA Ai/V r ' 01 ID1-~ '3 -f-t 

MAINTENANCE PERFORMED ON SITE*: 

,1.44M(4.72FT) /. D~} , 
1.6(1 REF TO GROU~q $URFACE 
~ ~ 5'9 ' ~J" " 

105' " 

START END END 
TIME DEPTH * ".--TIM'E 
II ~4t.{);44- CJ .f+ II ('-Ira;~ 

~: 

,; 
., .... 

EQUIPMENT PROBLEMS OR FAILURES*: 
.:{;. 

JJIA (N/A if none) 

SUGQgSTIONS~;::,ADDITIONS, C~.ANGES: 

ITEMS W/TH * MUST BE COMPLETED; OTHERINFORMA TION /SOPT/ONAL 

, GEOVi$.ion.Geophysical Services 1124 Olympic Drive, Corona, CA 92881 Ph (951) 549-1234 Fx (951) 5!9-1236 ;, 
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CALIPER FIELDLOG REV1.1a.PDF

geophysicalservices

rl[LDLOG
Borehole*

CAUSE: _

4. I j~ _;

SITE*:C2Ive_rt_C_,I_iff_~,__________ DATE*:__!·~__~ r_
CLlENT*:SchnabelEngineering,LLC J08*:8299 _

AUTHOR*:C. Carter PAGE: 1 OF 2

CONTACT: PHONE: OffCell-....,..-----------------------

CONTACT: PHONE: OffCell-------_"--:------------------

CONTACT: PHONE: OffCell-'"""'"------------------------

DRILLER PHONE: OffCell------------------------COMPANY: _

GENE~L SITECONDITIONS/LOCATION:__-:o- _

COUNTY: RANGE: TOWNSHIP: SECTION:__
BOREHOLE CONSTRUCTION: CASED UNCASED X
DIAMETERS AND DEPTH RANGE$: ~0 TO II5.a-:__, TO _

BOREHOLE TOTAL DEPTH AS
i
DRILLED*: -JJS~.f

SURFACE CASING?: YES_ DEPTH TO BOTTOM OF CASING ;NoL
DEPTH TO BEDROCK: VA DEPTH TO WATER TABLE: 1/,,4.__ ..-
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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 digital data files transmitted in Excel, Word or 
ASCII format.   

 

Instrumentation 

1. OYO Model 170 Digital Logging Recorder or equivalent 

2. OYO P-S Suspension Logger probe or equivalent, including two sets 
horizontal and vertical geophones, seismic source, and power supply for the 
source and receivers 

3. Winch and winch controller, with logging cable 

4. Batteries to operate P-S Logger and winch 
 
The Suspension P-S Logger system, manufactured by OYO Corporation, or the 
Robertson Digital P-S Suspension Probe with the Robertson Micrologger2 are currently 
the only commercially available suspension logging systems.  As shown in Figure 1, 
these systems consists of a borehole probe suspended by a cable and a 
recording/control electronics package on the surface. 
 
The suspension system probe consists of a combined reversible polarity solenoid 
horizontal shear-wave generator (SH) and compressional-wave generator (P), joined to 
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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 4 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. 
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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 
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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__9/11/06______ 

 

QA Review____________________________Date__9/11/06______ 

 

References: 

1. “In Situ P and S Wave Velocity Measurement”, Ohya, S. 1986. Proceedings of In-
Situ ’86, Use of In-Situ Tests In Geotechnical Engineering, an ASCE Specialty 
Conference sponsored by the Geotechnical Engineering Division of ASCE and 
co-sponsored by the Civil Engineering Dept of Virginia Tech.  

2. Guidelines for Determining Design Basis Ground Motions, Report TR-102293, 
Electric Power Research Institute, Palo Alto, California, November 1993, 
Sections 7 and 8. 

3. “Standard test Methods for Crosshole Seismic Testing”, ASTM Standard 
D4428/D4428M-91, July 1991, Philadelphia, PA 
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OYO SUSPENSION P-S VELOCITY LOGGING SETUP 

 
 

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 

Procedure for OYO P-S Suspension Seismic Velocity Logging 
Rev 1.31   9/11/06         Page 8 GE

GEOVision Report 8299-05 CCNPP COLA Boring Geophysics rev A February 13, 2009                      Page 119 of 133

': ,·.;awnn;. 
Depth ~~~.B~O~l--~~--~~~~~--~~~r=~--~~--~~~--~~--~~ 

6.6fl 12_2B9 -~. 
8.2ft 12.409 
9.Bft 11."'189 

11.!lrt 11 _:1:'A 
13.1fl 10_BB9 
14.Bft 10.B49 
16. "'1ft 10.259 
11l.Rrt_ !l_fi:'A 
19.?fl 9_?B9 
21.3ft 9.409 
~j.l:tft ~ .::IcUJ 
~4. firt_ !l_7AA 
26.3fl 10_lB9 
27.9ft 10.229 
~!J.~t lU.1J4l:1 
:11 . ~rt 1A_R4A 
32.Bfl 10_549 
31.Sft 11."'189 
::I4.~t ll.liltl:l 
:1fi. 1 rt_ l?_RfiA 
3'i".?fl 13_B69 
.:=s:=l."'ft I~.~RA 

41.l:tft lti.~ltl:l 

12.7ft 16.859 
44.Jft 14.~~B 

4S.!=tfL 1:l_4SA 
"1.7.6ft .12.829 
4!J.::fft 11.~::Il:I 

!lA.nrt 11 _!lqA 
52.5fl 12_949 
51 . .1ft .12.229 
55.8ft 12.259 
S'i" .4fL 17._?:nA 
59 . .1ft .12.649 
lilt. -(f"t 1~.4::1l:1 

fi?.:1rt l?_fifiA 
64.9fl 12_549 
65.6ft .11.919 
li"(.::If"t ll.~ltl:l 

fill. !=Irt_ 11 _fillA 
70.Sft .11.949 
-('.!.. :!ft 1~.::I1U 

?].Oft 12.~EJB 

?5.5fl 13_3B9 
77. 1ft I~ .... RA 
-(::I. -(f"t 1~.14l:1 

BB .4fl 12_949 

1------ ...-. ~...-. - ---. . . . 

--r- L -t __ ~ 

iii i i 
~.~~ 

iii i i 
:--~.- : -.:: !---~ 

iii i 

; i i - -''- ---
- ___ -J.. __ ~ - ~ 
iii 

~---

,.--------......L----........ 

. . . . 

---t-i-+-r-
! ~:--+ 
~~ 
~ ---+-



PROCEDURE FOR USING THE ROBERTSON GEOLOGGING HI-RESOLUTION
ACOUSTIC TELEVIEWER (HiRAT)

Reviewed2/13/06

Background

The acousticteleviewerisa deviceforproducinga qualitativeimageofthewallofa borehole.Becauseit
uses ultrasoundratherthanvisiblelightitisabletowork indirtyoropaque boreholefluids,although
heavydrillingmud willcauseexcessivedispersionoftheacousticbeam. The picturebelowshows the
sonde'slowernylonsection,and one ofthebowspringattachmentswhichareused tocentralizethe
sondeintheborehole.

Pulsesofultrasound(0.5- 1.5MHz)aregeneratedby a piezo-electricresonator.

The pulsesare transmittedthroughtheoilinwhichtheresonatorisimmersed,
throughthewalloftheacoustichousing,thenpropagatethroughtheboreholefluid
and arereflectedfromthewalloftheborehole.The reflectedenergyispickedup

by the same transducer,from which is recordedboth the amplitudeof the
returnedpulseand thetravel-timewhichhaveelapsed.Blankingmustbe applied
topreventthetransducerfromregisteringreflectionsfromtheinsidesurfaceofthe

acoustichousing.The materialof the housingischosen so thatitsacoustic
propertiesare similarto the oilwhichfillsit.The housingisnotdesignedto
withstandboreholefluidpressures,buthas a pistondevicetoallowequalization
betweeninsideand outsidepressure.

The amplitudeofthereturnedpulseisa functionoftheacousticreflectivityofthe
boreholewall.Ifthebeam strikesa hardboreholewallnormallytothesurfacethe
energywillbe returnedtothetransducerand a strongreturnwillbe recorded.Ifthe
formationissofter,thenlessenergywillbe reflected.Also,ifthesurfaceofthe
boreholeisrough,oreffectivelymissingbecauseofthepresenceofa fractureor
otherstructure,thenenergywillbe dispersedand a poorreturnwillbe recorded.

The travel-timeisa simplefunctionofthe diameterofthe boreholeand the

velocityofsound in the boreholefluid(typically1.5Km/sec).An AID converter
monitorstheoutputfromthetransduceroncetheblankingperiodhas expiredand
a comparatorisusedtodetectthepeakamplitudeduringthesamplingwindow.

The coaxially-mountedtransducerhas a planarradiatingsurface,butthevibration
characteristicsaresuchthattheacousticpulseisemittedas a 'pencil'beam. The

emittedbeam isdeflectedby a planarmirrorso thatitleavestheacoustichousing
atrightanglestothesondeaxis.The mirrorisrotatedtoscantheboreholewall.
The ultrasoundpulsesaresynchronizedwithrotationofthemirrorso thatup to
360 pulsesareemittedineveryrevolution.Becauseofthetimewhichmust elapse
forthe two-waytransitofthe boreholefluid,thereisan upperlimitupon the
number ofradialsamplesthatmay be acquiredfroma boreholeofa particular
radius.Inlargerboreholes,therefore,itmay be necessarytoreducethenumberof
radialsamples.The sonde isableto operateat 90, 180 or 360 samplesper
revolution.
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PROCEDURE FOR USING THE ROBERTSON GEOLOGGING HI-RESOLUTION 
ACOUSTIC TELEVIEWER (HiRAT) 

Reviewed 2/13/06 

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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Hi-RAT Field Procedure 
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An image of the borehole wall is produced by moving the sonde along the borehole axis while it is 
scanning radially. By the same logic as shown above, it can be seen that any 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  

 64M System memory  

 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.
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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 HiRA T will give very accurate results 
but this procedure does not cover calibration. 
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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 Win Logger 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. 

• Test mode is used to exercise all sonde functions without creating a log. The image will scroll on 
the screen in the normal fashion, and orientation readouts will be refreshed continuously. 

2.0 Scan Parameters 

The scan parameters control the radial sampling of the borehole. The values will be retained between 
logging sessions, so the sonde will be initialized correctly at power-on. There are three parameters in the 
dialog: 
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• The radial sampling rate can be set to one of 90,120, 180,360 samples per revolution. There is a 
relationship between the logging speed and the radial 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 
necessary to select the measure units in force - select Metric or Imperial from the radio buttons on offer. 
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Hi-RAT Field Procedure 
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The Baud settings can be chosen to match the quality of the communication channel. The channel will be 
effected by cable type and length. 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 100nS steps. The 
default is 25 equivalent to 2.5uS. The range is from 8 to 64. The pulse width can be reduced to 
prevent signal overshoot on short cables. The default value is used in most cases. Note any 
changes only come into effect during a log. (Note setting too large a pulse width when using the 
highest Baud rates will automatically be prevented within the probe and the pulse width reduced.)  

IMPORTANT Please note the effects of changing ‘Baud’ will not appear until the first new log is made. 
The setting for ‘threshold’ may be effected by an increase in the ‘Baud’ rate please recheck ‘threshold’ if 
‘Baud’ is altered using the ‘Scope’ function after making a short test log.  

The parameters which are entered will be applied 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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thesurfacemay be increasedinordertodeliver90 Voltsatthesonde.Simplytypethevalueintothetext

box provided.The voltageshouldbe setat90V forallGEOVisionwinches.Valuesoutsidetheindicated

rangewillbe rejected.

7.0PositionalConfiguration

The probeincludesa 3-axisorientationpackage,and iscapableofproducinga boreholeimagealignedto

geographicNorth.Thisisachievedbydeterminingand applyingtwoimagerotationparameters:

• MagneticDeclinationisusedtocorrectforthedifferencebetweenMagneticNorthand True
North.The valuevariesfromplacetoplace,so thelocalvaluemustbe insertedhereifyouwish
toperformthiscorrectionduringdatacollection.Thiscorrectionmay alsobe made during
processing.Ifthevalueiszero,thelogwillbe referredtoMagneticNorth.

• AligntoNorthisa check-boxusedtoselectimagerotationtostartatMagneticNorth.Ifin
additiona valueissetforMagneticDeclination(seeabove)theimagewillbe rotatedtostartat
TrueNorth.Iftheboxisnotchecked,theimagewillnotbe orientedtogeographicco-ordinates,
butwillusethelocalco-ordinateframeofthesonde(X,Y,Z axisoftheorientationmodule).This
mode may be usedtoinspecttheinsideofmagneticcasing,wherean orientatedimagewouldbe
subjectedtorandomeffectscausedbythemetalwork.

• Set-upmode isselectedbycheckingtheSetupbox,and isusedtodeterminetherequiredimage
rotationoffsettocorrectfortheanglebetweentheaxisoftheorientationpackageand theindex
markoftherotatingtransducersection.Inset-upmode thenormalsondeazimuthdisplayis
modified,and willinsteadshow the'relativebearing'whichismeasuredbetweenthehighsideof
theboreholeand theorientationsensorindex.CheckSetup,thenOK toclosethedialog.The
iconadjacenttothesondeazimuthreadoutatthetopofthescreenismodifiedwiththelegend
CAL when thesystemisinset-upmode.The sondemustnow be placedina standorjigsothatit
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the surface may be increased in order to deliver 90 Volts at the sonde. Simply type the value into the text 
box provided. The voltage should be set at 90V for all GEOVision winches. Values outside the indicated 
range will be rejected. 

7.0 Positional Configuration 

The probe includes a 3-axis orientation package, and is capable of producing a borehole image aligned to 
geographic North. This is achieved by determining and applying two image rotation parameters: 

• Magnetic Declination is used to correct for the difference between Magnetic North and True 
North. The value varies from place to place, so the local value must be inserted here if you wish 
to perform this correction during data collection. This correction may also be made during 
processing. If the value is zero, the log will be referred to Magnetic North. 

• Align to North is a check-box used to select image rotation to start at Magnetic North. If in 
addition a value is set for Magnetic Declination (see above) the image will be rotated to start at 
True North. If the box is not checked, the image will not be oriented to geographic co-ordinates, 
but will use the local co-ordinate frame of the sonde (X, Y, Z axis of the orientation module). This 
mode may be used to inspect the inside of magnetic casing, where an orientated image would be 
subjected to random effects caused by the metalwork. 

• 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 or jig so that it 
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isinclinedatabout20 degreestothevertical,and adjacenttoa targetfixedtothejigso thatitis
directlyabovethetransducerintheverticalplane.Lowerthesondewithitsattachmentintoa
largebucketofwaterso thatthetransducerand targetarefullyimmersed.Starttheradial
amplitudedisplay,when itwillbe possibletoseethestrongsignalreturningfromthetarget.
Rotatethesondeso thattheimageofthetargetmoves tothetopofthedisplay.When thetwo
arecoincident,the'relativebearing'readsouttheimagerotationoffset.Thisvalueisfixedforthe
sondeunlessitisdisassembledand rebuilt,atwhichpointtheprocedureMUST be repeated.
Pleaseseetheadditionaltopicon theRadialAmplitudeDisplayforfurtherdetails.

• The SerialNumber listboxisusedtoselectthesondewhichisinuse.When theappropriate
sondeisselected,theimagerotationoffsetdeterminedbytheaboveprocedureisselected.To
edittheimageoffsetclickthe'Edifand enterthenew offset.Severalserialnumbersand
associatedoffsetscan be storedand selectedas required.

8.0Graphical

The palettecan be changedbetweena coloredand greyscalesetting.The changesaffectthelogscreen
palettedisplayand arealsoappliedwhen replayinga log.SelectingFullrangeinthe'AGe Palette'will
causethesoftwaretospreadthepaletteoverthefull16bitsignal.'Midrange'willspreadthepaletteover
thefirstquarterofthe16bitrangeand 'Lowrange'willspreadthepaletteoverthefirsteighthofthe16 bit
range.Inmostcasesthe'Lowrange'selectionisused.Notethesesettingsdo notaffectthestoredlog
datainany way.The 'FilterWidth'isappliedtotheNaturalGamma tracedataand isa simplyrunning
averagefilter.The rangeofthefilterwidthisfrom1 to50 ( x10 millidepthunitsie.mm ormft).

9.0Sonde Operation

When theoperationsspecifiedabovehave been reviewedand thecorrectsettingshave been selected,
thesystemisreadyforuse.The mainscreenareaisdividedinto3 horizontalelements.Atthe topisthe
depthand orientationreadout,togetherwiththescaleheadingsforthescrollingdisplayofunwrapped
boreholeimage.

On theleftsideofthedepthtrackisthetraveltimedisplay,withtextboxesforsondeinclination,azimuth
and head temperature.

GE(!JUslon
Hi-RATFieldProcedure
Rev 1.02-10-06Page 9

GEOVisionReport8299-05CCNPP COLA BoringGeophysicsrevA February13,2009 Page 128of133

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 'Edif 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 'AGe Palette' will 
cause the software to spread the palette over the full 16bit signal. 'Mid range' will spread the palette over 
the first quarter of the 16bit range and 'Low range' will spread the palette over the first eighth of the 16 bit 
range. In most cases the 'Low range' selection is used. Note these settings do not affect the stored log 
data in any way. The 'Filter Width' is applied to the Natural Gamma trace data and is a simply running 
average filter. The range of the filter width is from 1 to 50 ( x 10 millidepth units ie. mm or mft). 

9.0 Sonde Operation 

When the operations specified above have been reviewed and the correct settings have been selected, 
the system is ready for use. The main screen area is divided into 3 horizontal elements. At the top is the 
depth and orientation readout, together with the scale headings for the scrolling display of unwrapped 
borehole image. 

On the left side of the depth track is the travel time display, with text boxes for sonde inclination, azimuth 
and head temperature. 
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On therightsideisthedisplayofamplitudeand indicationofcurrentoperatingmode. Locatedinthe
centerabovethedepthtrackarethetextboxesfordepthand cablespeed(computedatthesurface).The
rangesforthe'NaturalGamma' channeloverlay(optional)areshown abovetheAmplitude.

The centralareaisutilizedforthescrollingdisplayofunwrappedboreholedata.The displayisorientated
withtheleftedge correspondingto Northpointofthealignedimage data(iforientationisselected)
accordingtotheoutputsofthesonde'sorientationpackage.

The lowerareahas controlsforthewinch(applicabletoRG SmartWinch only),depthinitializationand
sondecontrol.

The winchcontrolareaisonlydisplayedwhen RG SmartWinchoperationisenabled-seesection5 -and
hasfourcontrols.SetTargetSpeed bytypingtherequiredspeedintothewindowand pressingEnter.

Cablemovementisinitiatedbyclickingon eithertheUP orDOWN arrowcontrol.

Cablemovementishaltedbyclickingon thesquareSTOP control.

Depthisinitializedbytypingtherequiredvalueintotheentryboxand pressingEnter.The entryboxisnot
availableattimeswhen thesystemisinloggingmode and thedepthshouldnotbe changedby user
entry.

Sonde powerisappliedby clickingon thegreen-colored1 button.Power isturnedoffby clickingon the
red-colored0 button.Thereisno indicatorforthestateofthepower supplyon thedesktop,so the
externalindicatorsshouldbe observedforthispurpose.

To make a logensurethattheTestMode isdisabled-see section1,Log Mode setting.ClickFilelNew
Log and selecta filename.Oldlogsmay be overwrittenifnecessary-TAKE CARE. The headereditorwill
be startedautomatically.A previoussetofheaderdatamay be loadedby clickingLOAD and choosinga
template.

To startlogging,clickon theredRecord(circle)control.The logdatawillstarttoscrolldown thescreen
aftera briefpause forsynchronization.The messages "DSP2: Detectingdatastream"and "Updating
probesettings"willbe observedatthebottomofthescreenduringthisprocess.Notethatthescreen
scrollingdirectionisnotaffectedbytheactualdirectionofmovementofthesonde.To ceaselogging,click
on theblackSTOP control(square).The datashouldbe immediatelybackedup toa USB drive,CD, or
otherdatastoragepriortobeginninganotherlog.

Ifthedatadisplayfroma probe whichisproperlyconnectedappearstooccupyonlyhalfofthetrackarea,
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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 SmartWinch operation is enabled - see section 5 - and 
has four controls. Set Target Speed by typing the required speed into the window and pressing Enter. 

Cable movement is initiated by clicking on either the UP or DOWN arrow control. 

Cable movement is halted by clicking on the square STOP control. 

Depth is initialized by typing the required value into the entry box and pressing Enter. The entry box is not 
available at 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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withtheremainderfilledwithrandomcolorssuchas greenwhicharenotpartoftheregularpalette,thenit
ismostlikelythatthedownholedatacommunicationisnotfunctioningproperly.Thissymptom isdue to
thefactthattheprobesettingscannotbe communicatedproperly,and itisoperatinginitsdefaultpower
up mode. Ifthisisthe case,the Drivesettingofthe SystemlWinchdialogshouldbe increasedor
decreasedaccordingly.See section5 forfulldetails.

To adjustthesondegainitisnecessarytousetheRadial

Amplitudeplot,whichisenabledby clickingon the circlewith
cross-hairssymbol.When thedialogisactivea new windowwill

open on topoftheunwrappeddatadisplay.Inthisdisplay,the
dataispresentedas a 'polar'plot.Pressthe 'ViewAmplitude'

buttonto displaytheamplitudeplot.Thisplotshows amplitude
increasingtowardsthe outsideof the circleand the compass
directionfollowingthesweep ofthetransducer.The lineindicating
thedataisdrawn intheregularpalette,so thathighamplitudes
aredrawninwhiteand lowamplitudesinblack/brown.The picture
hereshowstheimageoftheinsideofa cylinder.

Ifthedataisconcentratedina smallcircleatthecenter,thegain
istoolowand shouldbe increased.Ifthedataisobviouslyclipped

attheoutsideofthecircle,thenthegainshouldbe reduced.Type
thenew gainvalueintotheentryboxand pressEnter.The ideal

wouldbe toseta gainvaluewhichallowsthepeakvaluestobe displayedwithoutclipping,withthe

majorityofthedataaroundthehalf-waylevel.Itmay alsobe necessarytoadjusttheblankingtoensure
thatinternalreflectionsfromtheacoustichousingarenotdetectedatthenew gainvalue.Thiswillbe
apparentintheunwrappeddatadisplayas pronouncedpatterningunrelatedtothetruetarget.The AGC

optioncausestheprobetosetgainautomaticallythuspreventingsignalsaturationinmostcases.(The
gainisvariedin6dB steps

BlankingPeriodand windowlengthcan be setindependently.Blankingissettoavoidreflectionsfromthe
housingoftheacoustictransducerorrandom reflectionsfroma rugoseborehole,and window lengthis
settoaccommodatetherangeofboreholeradiusthatmightbe expected.An errorwillbe indicatedifthe
sum oftheblankingperiodand window lengthwouldbe greaterthan409 microseconds,whichisthe
maximum rangeofthetimer.The defaultvaluefortheblankingperiodis145 microseconds,whichisthe
minimum requiredforthe two-waytransitfrom the transceiverto the outersurfaceofthe acoustic
housing.Itisnotadvisabletoreducethisvaluebeyondthedefaultsetting,althoughitmay be increased
forlargerboreholesattherateof1.5mm ofone-waytravelpermicrosecond.

Window Length(sampletime)definestheperiodduringwhichthearrivalgateremains opentodetectthe
returnedacousticpulse.The acousticpulsewilltravelinwaterata speed ofapproximately1.5mm per
microsecond.The defaultwindow lengthis150 microseconds,whichisequivalentto225 mm of(two
way)travelintheboreholefluid,orapproximately11Omm ofboreholediameter.Ifthisisadded tothe
defaultblankingperiod,whichisequivalenttotheoutsidediameteroftheacoustichousing,itcan be seen
thatthedefaultset-upwillbe correctforboreholesup to150mm. An errorwillbe indicatedifthesum of

theblankingperiodand windowlengthwouldbe greaterthan409 microseconds,whichisthemaximum
rangeofthetimer.Chooseyourwindowsettingtobestmatchtheboreholediameter.
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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. 

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 black/brown. 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 
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 11 Omm 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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Pressingthe'ViewTraveltime'buttonchangesthedisplaytothatshown below:

The unhatchedring between the two cross hatched zones
representsthesamplewindow.The widthofthisringwillvarywith

windowlengthvalue.The profileofa cylinderisrepresentedhere
appearingas acircleinthesamplewindow.

I;(I Pressingthisbuttondisplaysthefollowingdialogbox:

Thisboxallowsyou toenabletheNatural
Gamma optionbycheckingthe'Enable
Overlay'checkbox.The Overlayappears
as a traceupontheAmplitudeplot.The
tracerangeand colorcanalsobe setby

thisdialog.The leveloffilteringcanalsobe altered(seesection8)(notethatanydisplayedtracedatais
automaticallyalignedwiththeacousticscandatabutonlywhen loggingup.The NaturalGamma sensor
occupiesa higherpositionintheprobesosufficientdatahastobe prebufferedso thattheacousticdata
can depthalignedwithgamma. The prebufferingresultsina delayatthestartofa logbeforecorrect
gamma dataappearsthisisnormal.)

DataAnalysisand Interpretation

RG-DIP,themanufacturer'simageinterpretationpackage,offersmanualand automaticfeature
recognitionoptions.Featureorientations(dip/strikeand azimuth)areautomaticallycalculated.Display
optionsincludestereographicprojectionsofzoneaxes,orientationfrequencyplotsand 'syntheticcores'
forcomparisonwithrealcoredata.The lastoptionisinvaluablefororientatingcoresamples,particularly
inthecaseofincompleterecovery.
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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 pre buffering results in a delay at the start of a log before correct 
gamma data appears this is normal.) 

Data Analysis and Interpretation 

RG-DIP, the manufacturer's image interpretation package, offers manual and automatic feature 
recognition options. Feature orientations (dip/strike and azimuth) are automatically calculated. Display 
options include stereographic projections of zone axes, orientation frequency plots and 'synthetic cores' 
for comparison with real core data. The last option is invaluable for orientating core samples, particularly 
in the case of incomplete recovery. 
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Reporting

The finalreportwillincludetheobjectiveand scopeofthesurvey,locationoftheboreholes,discussionof
instrumentationand proceduresinthefieldand lab.Foreach boreholetherewillbe a plotshowingthe
dip/strikeand azimuthoffeatures.The nextpageshowsan example.

Assumptionsand limitationsoftheresultswillbe discussed.Supportingreferenceswillbe listedas
necessary

RequiredFieldRecords

Fieldlogforeachboreholeshowing

a) Locationand descriptionoftheborehole

b) Dateoftest

c) Fieldpersonnel

d) Instrumentation

e) Any deviationsfromtestplanand actiontakenasa result

Thisprocedurehasbeen reviewedand approvedbytheundersigned:

ProfessionalGeOPhysicist. Q:::..:.."-'----'~=_,v1l-1~~-=~--Date Feb 13.2006

QA Review
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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:::...:..."'"'_--'~=_"""v.t-"l~~-=~--Date Feb 13. 2006 

QA Review ~ ... -#--=-'----"_=--_Date.-----'F--'e""b'--1.!.-'3<..:.. -=2"",0~06",--
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1---+-----.,----,...------1 1) All orientations referenced 10 True North 

I---'----r--l'------'------I 2) Tadpole tails Indicate dip direction with True North as up. 
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July25,2008

Mr.BrianBanks
SchnabelEngineering,Inc.
656 QuinceOrchardRoad,Suite700
Gaithersburg,MD 20879USA

Re: StandardPenetrationTestEnergyMeasurements
CalvertCliffsNuclearPowerPlant2008SubsurfaceInvestigation
SchnabelProjectNumber:06120048
GRL JobNo.089053

DearMr.Banks,

ThisreportpresentsresultsofenergymeasurementsobtainedfromJune23 toJuly15,
2008 duringStandardPenetrationTests(SPT) samplingforthe above referenced
project.A totaloffourautomatichammers mounted on fourdifferentdrillrigswere
tested.The fourdrillrigswereasfollows;CME 75 ATV, CME 550-XATV, DiedrichD-50
ATV, and aCME 75 truckrig.Alldynamictestswereperformedon AWJ drillrods.GRL
Engineers,Inc.obtainedthe dynamic measurementswith an instrumentedAWJ
subsectionand a Model PAK PileDrivingAnalyzer®.Thisreportdescribesthetesting
proceduresand summarizesthetestresults.AppendixA describesourmeasurement
and analysismethods,AppendixB isa summary ofthefielddataand AppendixC shows
the calibrationcertificatesofthe Model PAK and the sensorsemployedin thistest
series,SPT Hammer Energy Measurement Checklists,and SPT Hammer Energy
MeasurementLogs.

PURPOSE AND SCOPE OF WORK

At the requestof Schnabel Engineering,Inc.,GRL has carriedout SPT energy
measurementsattheCalvertCliffssite.GRL performedSPT energymeasurements
accordingto ASTM D4633-05and the projectspecificprocedures.Specifically,we
providedSPT energymeasurementsat intervalsof15 feettotheboringtermination
depthsforfourdrillrigs.The boringterminationdepthsvariedbetween100 and 250
feet.Ifnecessarydue toindicationsofpoorqualitydynamictestdataorchangesinthe
drillingprocedureadditionalenergymeasurementswere obtainedatthenextavailable
sample depth. Thiswas necessaryon at leastthreeoccasionswhere one ofthe
accelerometersprovidedinconsistentdata. Once theaccelerometerin questionwas
identified(accelerometerK-611)itwas no longerused. Therefore,GRL performed
energymeasurementsatintervalsof15 feetsamplingdepthswiththetotalnumber of
testsvaryingbetween7 and 17 dependingupontheboringterminationdepth.
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Mr. Brian Banks 
Schnabel Engineering, Inc. 
656 Quince Orchard Road, Suite 700 
Gaithersburg, MD 20879 USA 

Re: Standard Penetration Test Energy Measurements 

July 25, 2008 

Calvert Cliffs Nuclear Power Plant 2008 Subsurface Investigation 
Schnabel Project Number: 06120048 
GRL Job No. 089053 

Dear Mr. Banks, 

This report presents results of energy measurements obtained from June 23 to July 15, 
2008 during Standard Penetration Tests (SPT) sampling for the above referenced 
project. A total of four automatic hammers mounted on four different drill rigs were 
tested. The four drill rigs were as follows; CME 75 ATV, CME 550-X ATV, Diedrich D-50 
ATV, and aCME 75 truck rig. All dynamic tests were performed on AWJ drill rods. GRL 
Engineers, Inc. obtained the dynamic measurements with an instrumented AWJ 
subsection and a Model PAK Pile Driving Analyzer®. This report describes the testing 
procedures and summarizes the test results. Appendix A describes our measurement 
and analysis methods, Appendix B is a summary of the field data and Appendix C shows 
the calibration certificates of the Model PAK and the sensors employed in this test 
series, SPT Hammer Energy Measurement Checklists, and SPT Hammer Energy 
Measurement Logs. 

PURPOSE AND SCOPE OF WORK 

At the request of Schnabel Engineering, Inc., GRL has carried out SPT energy 
measurements at the Calvert Cliffs site. GRL performed SPT energy measurements 
according to ASTM D4633-05 and the project specific procedures. Specifically, we 
provided SPT energy measurements at intervals of 15 feet to the boring termination 
depths for four drill rigs. The boring termination depths varied between 100 and 250 
feet. If necessary due to indications of poor quality dynamic test data or changes in the 
drilling procedure additional energy measurements were obtained at the next available 
sample depth. This was necessary on at least three occasions where one of the 
accelerometers provided inconsistent data. Once the accelerometer in question was 
identified (accelerometer K-611) it was no longer used. Therefore, GRL performed 
energy measurements at intervals of 15 feet sampling depths with the total number of 
tests varying between 7 and 17 depending upon the boring termination depth. 

California 
661 .259.2977 

4535 Renaissance Parkway • Cleveland, OH 44128 USA • 216.831.6131 • fax 216.831.0916 • www.pile.com 

Colorado 
303.666.6127 

Florida 
407.826.9539 

I 11Inols 
847.670.7720 

North Carolina 
704.593.0992 

Pennsylvania 
610.459.0278 



Schnabel Engineering, Inc.                                                             July 25, 2008 
GRL Job No. 089053 
Page 2 

GRL Engineers, Inc. 

EQUIPMENT

Drilling and SPT Hammer Equipment 

CME 75 ATV (Hammer # 1) 

SPT energy measurements were made on an automatic hammer mounted on a CME 75 
ATV drill rig.   The drilling method used to advance the boring was the rotary mud 
method and it was reported to GRL that all production boring holes used the same 
method at this site. Energy measurements, for the above stated drill rig, were initially 
collected at borehole location B-357, a 250 foot borehole.  However, the drill rig was 
moved due to multiple drilling related problems at this boring location.  Energy 
measurements were then taken at borehole B-348, a 200 foot borehole.  SPT energy 
measurement tests were performed at sampling penetrations of every 15 feet including 
the last sampling increment.  In total, 7 energy measurement events were monitored at 
B-357, and 14 energy measurement events were monitored at B-348 

CME 550-X ATV (Hammer # 2) 

Automatic hammer #2 mounted on a CME 550-X ATV drill rig was also energy tested at 
this project site.  Energy measurements, for the above stated drill rig, were collected at 
borehole location B-354, a 250 foot borehole.  SPT energy measurements were 
performed at sampling penetrations of every 15 feet, including the last sampling 
increment.  In total, 17 energy measurements were monitored at this borehole location. 

Diedrich D-50 ATV (Hammer # 3) 

Automatic hammer #3 mounted on a Diedrich D-50 ATV drill rig was also tested.  Energy 
measurements, for this drill rig, were collected at a 100 foot borehole, location B-791.  
The SPT energy measurement tests were performed at sampling penetrations of 15 feet, 
including the last sampling increment.  In total, 7 energy measurement events were 
monitored at this borehole location. 

CME 75 Truck (Hammer # 4) 

Automatic hammer #4 mounted on a CME 75 Truck drill rig was also energy tested for 
this site.  Energy measurements, for the above stated drill rig, were collected at a 250 
foot borehole, location B-356.  The SPT energy measurement tests were performed at 
sampling penetrations of every 15 feet, including the last sampling increment.  In total, 
17 energy measurement events were monitored at this borehole location. 



Schnabel Engineering, Inc.                                                             July 25, 2008 
GRL Job No. 089053 
Page 3 

GRL Engineers, Inc. 

Instrumentation

A Model PAK Pile Driving Analyzer (PDA) data acquisition system was used to collect 
and process the dynamic measurements of force and velocity.  A two foot long section of 
AWJ rod subsection was instrumented with two full bridge foil resistance strain gages 
and two piezoresistive accelerometers mounted in the midpoint location of the 
instrumented rod. Calibration certificates are included in Appendix C. 
    
Analog signals from the strain gages and accelerometers were conditioned, digitized, 
stored and processed with the PDA.  The sampling frequency used during the SPT 
testing was 10 kHz.  Selected output from the PDA for each recorded impact included 
the maximum calculated rod top force (FMX), maximum rod top velocity (VMX), 
maximum energy transfer (EFV), and the hammer operating rate (BPM). 

MEASUREMENTS AND CALCULATIONS

FV Method (EFV) 

Energy transfer to the PDA gage location, EFV, was computed by the PDA using force, 
F(t), and velocity, v(t), records as follows: 
   

� � � �dttvtFEFV
b

a

�� �

The time "a" corresponds to the start of the record when the energy transfer begins, and 
"b" is the time at which energy transferred to the rod reaches a maximum value.  The FV 
Method is currently recognized in ASTM D4633-05, and is the theoretically correct result; 
therefore, no other energy calculation methods are reported. 

Corrected SPT number (N60)

While the primary purpose of SPT energy testing is to calculate the maximum transfer 
energy (ETR) of each hammer blow, the overall average EMX value can be used to 
calculate the corrected SPT number (N60).  To adjust the SPT N-values for hammer 
performance, the following correction as suggested by Seed for N-value adjustment to 
60% transfer efficiency (e.g. 210 ft-pounds) was used: 

Where:

 N60 = Corrected N-value 

N E Nm
m60 210

� �
�	



��
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 Em = overall average measured energy transfer (EMX) 
 Nm =number of blows for last 12 inches of sampler penetration 

A general introduction to dynamic SPT testing methods is included in this report as 
Appendix A.   

Any cross-sectional area difference between the GRL rod subsection and the drill rods, 
any loose connections or changes in area at section joints, or any cross-sectional area 
differences between the individual drill rod sections will result in stress wave reflections 
that can influence the energy transfer. The EFV transferred energy calculation method, 
utilizing both force and velocity records, is theoretically correct and gives energy transfer 
results that are not adversely affected by cross-sectional area changes or loose 
connectors. The EFV results are included in Appendix B for all records collected and 
accepted after checking them for consistency. 

RESULTS

Upon return to the office, the records collected by the PDA were checked again for 
consistency and accuracy.  For example, records from very weak startup or final impacts 
were not included in average results.  Appendix B contains representative plots of force 
and normalized velocity versus time, as well as plots and tables of PDA results for all 
hammer blows at each dynamically monitored sampling depth.  The PDA results include 
the EFV (transferred energy by the FV method, as recommended by ASTM D4633-05), 
ETR (energy transfer efficiency for the EFV method), BPM (hammer operating rate), 
FMX (maximum rod top force), and VMX (maximum rod top velocity).  The plots show 
each calculated PDA results versus split-spoon penetration and blow number, while the 
tables show statistical summaries for each 6 inch increment and full printouts of every 
blow.  At the end of each table is a statistical evaluation of the results which includes the 
average and standard deviation of the entire measurement sample. 

Tables 1 through 5 summarize the average transferred energy values calculated by the 
EFV method. The records consist of averaged hammer blows from the last 12 inches 
(i.e. N value) at each dynamically monitored sampling depth. The “energy transfer ratio” 
(ETR) is defined as the ratio of maximum transferred energy EFV divided by the 
theoretical hammer potential energy of 350 ft-lbs (i.e., computed per the 140 lb SPT 
hammer and the standard 30 inch drop as specified by ASTM D1586-99).  The average 
hammer operating rate is reported in blows per minute (BPM).  A summary of the 
dynamic measurements of the energy transfer to the drill rods for each drill rig is 
provided in the table below.



Schnabel Engineering, Inc.                                                             July 25, 2008 
GRL Job No. 089053 
Page 5 

GRL Engineers, Inc. 

Borehole and 
Drill Rig 

Avg. EFV 
(ft-lbs)

Avg ETR 
(%) 

Range of EFV 
(ft-lbs)

Range of ETR 
(%) 

CME 75 ATV 
B-357 308 88 273 - 334 78 - 95 

CME 75 ATV 
B-348 320 91 271 - 331 77 - 94 

CME 550-X ATV 
B – 354 292 83 277 - 316 79 - 90 

Diedrich D-50 ATV 
B-791 282 81 260 - 296 74 - 85 

CME 75 TRUCK 
B-356 314 90 302 - 323 86 - 92 

CONCLUSIONS

Based upon the dynamic test data obtained, the following conclusions are presented: 

1. Loose connections and cross sectional area changes in the drill string were 
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 282 to 320 ft-lbs for all four of the drill rigs.  This 
corresponds to a transfer efficiency ranging from 81 to 91% 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: 

      CME 75 ATV (B-357): Average EFV = 308 ft-lbs, Average ETR = 88% 

CME 75 ATV (B-348): Average EFV = 320 ft-lbs, Average ETR = 91% 

 CME 550-X ATV (B-354): Average EFV = 292 ft-lbs, Average ETR = 83% 

Diedrich D-50 ATV (B-791): Average EFV = 282 ft-lbs, Average ETR = 81% 

CME 75 Truck (B-356): Average EFV = 314 ft-lbs, Average ETR = 90% 

Please review both ASTM D4633-05 and ASTM D1586-99 prior to applying these test 
results.  The energy calibrations reported herein are valid for the same hammer/drill rig, 
with the same drill operator, same anvil dimensions, and same drilling methods.    
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We appreciate the opportunity to be of assistance to you on this project.  Please contact 
our office should you have any questions regarding this submittal, require additional 
information, or if we may be of further service. 

Sincerely,

 GRL Engineers, Inc. 

Darrell Fortune, E.I. 

Scott Webster, P.E. 

DF:SW:dms 



 Reported Reported Reported SPT Avg. Energy Energy Blow
Test Sample Rod Blow Field Transferred Transfer per
Date Depth Length Count N Value FV Method Efficiency(1) Minute N60

 (feet) (feet) (blows/6") (ft-lbs) (%) (bpm)

6/24/2008 13.5 - 15.0 18 3-6-9 15 309 88 59 22

6/24/2008 28.5 - 30.0 33 3-1-2 3 273 78 49 4

6/24/2008 43.5 - 45.0 48 3-6-6 12 297 85 52 17

6/25/2008 58.5 - 60.0 64 6-13-22 35 314 90 58 52

6/25/2008 73.5 - 75.0 79 2-4-8 12 313 89 54 18

6/30/2008 91.5 - 92.0 94 8-6-7 13 334 95 56 21

7/1/2008 103.5 - 105 107 3-3-3 6 319 91 58 9
Average(2) 308 88 55

Standard Dev.(2) 19 5 4

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. 
2 - Average and standard deviation are calculated using averaged data from SPT hammer blows 
      from the last two six inch increments (i.e. N value) from all sampling depths tested.

TABLE 1:  Summary of SPT Energy Measurements
CCNP 2008 SUBSURFACE INVESTIGATION

DRILL RIG 75, HAMMER #1, BORING 357



 Reported Reported Reported SPT Avg. Energy Energy Blow
Test Sample Rod Blow Field Transferred Transfer per
Date Depth Length Count N Value FV Method Efficiency1 Minute N60

 (feet) (feet) (blows/6") (ft-lbs) (%) (bpm)

7/9/2008 14.5 - 16.0  19 2-3-5 8 271 77 48 10

7/9/2008 30.0 - 31.5 35 10-19-43 62 305 87 58 90

7/10/2008 45.0 - 46.5 50 13-5-6 11 316 90 58 17

7/10/2008 60.0 - 61.5 65 4-5-9 14 323 92 58 22

7/10/2008 75.0 - 76.5 80 3-2-6 8 320 92 57 12

7/10/2008 90.0- 91.5 95 6-10-13 23 314 90 58 34

7/11/2008 105.0 - 106.5 110 5-4-8 12 325 93 59 19

7/11/2008 120.0 - 121.5 126 4-7-9 16 323 92 59 25

7/14/2008 135.0 - 136.5 137 8-10-15 25 335 96 58 40

7/14/2008 150.0 - 151.5 152 5-6-10 16 332 95 59 25

7/14/2008 165.0 - 166.5 167 4-7-8 15 330 94 57 24

7/15/2008 180.0 - 181.5 181 7-10-14 24 331 94 58 38

7/15/2008 195.0 - 196.5 196 4-6-14 20 327 93 59 31

7/15/2008 198.5 - 200.0 201 4-5-8 13 324 92 59 20
Average(2) 320 91 58

Standard Dev.(2) 16 5 3

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. 
2 - Average and standard deviation are calculated using averaged data from SPT hammer blows 
      from the last two six inch increments (i.e. N value) from all sampling depths tested.

TABLE 2:  Summary of SPT Energy Measurements
CCNP 2008 SUBSURFACE INVESTIGATION

DRILL RIG 75, HAMMER #1, BORING 348



 Reported Reported Reported SPT Avg. Energy Energy Blow
Test Sample Rod Blow Field Transferred Transfer per
Date Depth Length Count N Value FV Method Efficiency1 Minute N60

 (feet) (feet) (blows/6") (ft-lbs) (%) (bpm)

6/23/2008 15.0 - 16.5 18 4-9-11 20 278 80 53 26

6/24/2008 33.5 - 35.0 38 3-5-5 10 298 85 53 14

6/24/2008 45.0 - 46.5 48 6-7-8 15 298 85 52 21

6/24/2008 60.0 - 61.5 63 50/5" 50/5" 298 85 53

6/24/2008 75.0 - 76.5 78 50/5" 50/5" 281 80 52

6/24/2008 90.0 - 91.5 93 6-4-6 10 295 84 53 14

6/25/2008 105.0 - 106.5 108 12-23-22 45 296 85 53 63

6/25/2008 118.5 - 120.0 123 5-6-11 17 292 83 52 24

6/25/2008 143.5 - 145.0 148 8-7-12 19 285 81 53 26

6/25/2008 148.5 - 150.0 153 7-8-11 19 280 80 52 25

6/25/2008 163.5 - 165.0 168 5-7-9 16 282 81 53 21

6/25/2008 178.5 - 180.0 183 8-9-12 21 266 76 52 27

6/26/2008 193.5 - 195.0 198 6-7-10 17 277 79 52 22

6/30/2008 213.5 - 215.0 218 5-8-13 21 297 85 53 30

7/1/2008 223.5 - 225.0 228 5-6-10 16 315 90 53 24

7/2/2008 238.5 - 240.0 243 6-9-15 24 316 90 55 36

7/2/2008 250.0 - 251.5 255 6-11-15 26 307 88 53 38
Average(2) 292 83 53

Standard Dev.(2) 14 4 1

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. 
2 - Average and standard deviation are calculated using averaged data from SPT hammer blows 
      from the last two six inch increments (i.e. N value) from all sampling depths tested.

TABLE 3:  Summary of SPT Energy Measurements
CCNP 2008 SUBSURFACE INVESTIGATION
DRILL RIG 550-X, HAMMER #2, BORING 354



 Reported Reported Reported SPT Avg. Energy Energy Blow
Test Sample Rod Blow Field Transferred Transfer per
Date Depth Length Count N Value FV Method Efficiency1 Minute N60

 (feet) (feet) (blows/6") (ft-lbs) (%) (bpm)

6/23/2008 15.0 - 16.5 18 3-5-4 9 265 76 52 11

6/24/2008 28.5 - 30.0 32 3-4-5 9 260 74 53 11

6/24/2008 43.5 - 45.0 47 5-7-8 15 290 83 53 21

6/24/2008 58.5 - 60.0 62 50/5" 50/5" 292 84 53

6/24/2008 73.5 - 75.0 77 7-5-8 13 292 84 52 18

6/24/2008 88.5 - 90.0 92 5-5-6 11 278 80 53 15

6/25/2008 98.5 - 100.0 101 9-13-14 27 296 85 51 38
Average(2) 282 81 52

Standard Dev.(2) 14 4 1

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. 
2 - Average and standard deviation are calculated using averaged data from SPT hammer blows 
      from the last two six inch increments (i.e. N value) from all sampling depths tested.

TABLE 4:  Summary of SPT Energy Measurements
CCNP 2008 SUBSURFACE INVESTIGATION
DRILL RIG D-50, HAMMER #3, BORING 791



 Reported Reported Reported SPT Avg. Energy Energy Blow
Test Sample Rod Blow Field Transferred Transfer per
Date Depth Length Count N Value FV Method Efficiency1 Minute N60

 (feet) (feet) (blows/6") (ft-lbs) (%) (bpm)

7/8/2008 13.5 - 15.0 19 11-8-16 24 302 86 56 35

7/8/2008 28.5 - 30.0 34 7-8-10 18 313 89 56 27

7/8/2008 43.5 - 45.0 49 2-2-3 5 322 92 55 8

7/8/2008 60.5 - 62.0 66 3-3-5 8 319 91 54 12

7/8/2008 73.5 - 75.0 79 4-5-5 10 322 92 54 15

7/9/2008 88.5 - 90.0 94 50/4" 50/4" 309 88 55

7/9/2008 103.5 - 105.0 109 6-9-11 20 308 88 57 29

7/9/2008 118.5 - 120.0 124 3-3-9 12 311 89 52 18

7/10/2008 133.5 - 135.0 139 5-8-13 21 321 92 57 32

7/10/2008 148.5 - 150.0 154 6-6-8 14 323 92 56 22

7/10/2008 163.5 - 165.0 169 4-5-7 12 316 90 54 18

7/10/2008 178.5 - 180.0 184 3-6-8 14 322 92 55 21

7/11/2008 193.5 - 195.0 199 4-7-8 15 308 88 55 22

7/11/2008 208.5 - 210.0 214 5-6-8 14 306 87 56 20

7/15/2008 225.0 - 226.0 228 5-8-9 17 308 88 53 25

7/15/2008 238.5 - 240.0 243 4-6-9 15 316 90 56 23

7/15/2008 250.0 - 251.5 258 4-5-6 11 318 91 56 17
Average(2) 314 90 55

Standard Dev.(2) 7 2 1

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. 
2 - Average and standard deviation are calculated using averaged data from SPT hammer blows 
      from the last two six inch increments (i.e. N value) from all sampling depths tested.

TABLE 5:  Summary of SPT Energy Measurements
CCNP 2008 SUBSURFACE INVESTIGATION

DRILL RIG TRUCK 75, HAMMER #4, BORING 356



Appendix A 
An Introduction into SPT Energy Measurement. 
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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 lb 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™ 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™ (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 hammer’s ram velocity may be directly
obtained using radar technology in the Hammer
Performance Analyzer™.  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:

E(t) = o�
t F(�)v(�) d� (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

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 kJ) 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) = o�
t F(�)2 / Z d� (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.
Such disturbances include a change in cross
sectional area, an open or loose splice or joint,
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.
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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.

4.2 STRESSES

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

F = v Z (5)

where Z is again the pile impedance, Z = EA/c. This
relationship can also be expressed in terms of stress

� = F/A = v (E/c) (6)

or strain

� = �/E = v / c (7)

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.

© 2003 GRL Engineers, Inc.
App-A-SPT-12-03



Appendix B 
SPT Energy Measurement Results. 
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 13.5-15 HAMMER #1 AWJ B-357
OP: DJF Test date: 24-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 18.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 4 14.00 8 AV4 20.1 20.2 0.281 80 59 17.0 23.9 1.3
STD 0.6 0.5 0.010 3 1 0.2 0.7 0.3
MAX 20.9 21.1 0.292 84 59 17.2 24.9 1.7

 10 14.50 12 AV6 19.2 19.7 0.306 87 59 17.5 22.9 1.1
STD 0.2 0.2 0.006 2 0 0.3 0.2 0.2
MAX 19.5 20.0 0.313 89 59 17.8 23.3 1.3

 19 15.00 18 AV9 18.6 19.0 0.311 89 59 18.1 22.2 0.6
STD 0.5 0.5 0.006 2 0 0.4 0.5 0.2
MAX 19.2 19.6 0.322 92 59 18.6 22.9 1.0

Average 19.1 19.5 0.303 87 59 17.7 22.7 0.9
Std. Dev. 0.7 0.7 0.014 4 0 0.6 0.8 0.4
Maximum 20.9 21.1 0.322 92 59 18.6 24.9 1.7

Total number of blows analyzed:  19

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 13.5-15 HAMMER #1 AWJ B-357
OP: DJF Test date: 24-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 18.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 8 20.9 21.1 0.270 77 0 16.6 24.9 1.7
 2 8 20.0 20.1 0.292 84 57 17.2 23.8 1.3
 3 8 20.0 20.1 0.272 78 59 17.0 23.8 0.9
 4 8 19.3 19.6 0.290 83 59 17.0 23.0 1.3
 5 12 19.5 20.0 0.303 87 59 17.4 23.3 1.3
 6 12 19.4 19.9 0.295 84 59 17.0 23.1 1.3
 7 12 19.3 19.7 0.304 87 59 17.7 22.9 1.2
 8 12 18.9 19.3 0.313 89 59 17.8 22.5 1.1
 9 12 19.2 19.7 0.310 89 59 17.3 22.8 1.1

 10 12 19.1 19.6 0.310 88 59 17.7 22.7 0.8
 11 18 19.0 19.5 0.304 87 59 17.5 22.6 0.6
 12 18 19.2 19.6 0.303 86 59 17.4 22.9 0.5
 13 18 18.6 19.0 0.311 89 59 17.9 22.2 0.5
 14 18 19.2 19.5 0.315 90 59 17.7 22.8 0.7
 15 18 18.9 19.3 0.322 92 59 18.2 22.5 0.7
 16 18 18.1 18.4 0.311 89 59 18.6 21.5 0.6
 17 18 18.1 18.5 0.308 88 59 18.4 21.6 0.6
 18 18 18.3 18.6 0.316 90 59 18.4 21.8 0.7
 19 18 18.1 18.4 0.313 89 59 18.6 21.5 1.0

Average 19.1 19.5 0.303 87 59 17.7 22.7 0.9
Std. Dev. 0.7 0.7 0.014 4 0 0.6 0.8 0.4
Maximum 20.9 21.1 0.322 92 59 18.6 24.9 1.7

Total number of blows analyzed:  19

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 DEPTH 13 5-15

TS: 25.6
TB: 18.7

F (50)
V (23.5)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 DEPTH 13 5-15
DESCR: HAMMER #1 AWJ B-357
OPERATOR: DJF
FILE: DRILL RIG 75 DEPTH 13 5-15
6/24/2008 12:35:30 PM
Blow Number 41/1

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

18.00
1.19

30000
0.492

16807.9
2.1

2.10
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

20.9
21.1

0.270
77.0
0.0

16.6
25

1.70
0.60

Sensors
F3: [171-AWJ-1] 212.1 (1)
F4: [171-AWJ-2] 212.23 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.00
V3/V4: OK 0.94

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 28.5-30 HAMMER #1 AWJ 
OP: DJF Test date: 24-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 33.20 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in
 3 29.00 6 AV3 21.4 21.6 0.274 78 49 16.2 25.5 2.4

STD 0.5 0.5 0.004 1 0 0.4 0.6 0.4
MAX 22.1 22.3 0.278 80 49 16.5 26.3 3.0

 4 29.50 2 AV1 21.8 21.9 0.271 77 48 16.0 25.9 3.8
MAX 21.8 21.9 0.271 77 48 16.0 25.9 3.8

 6 30.00 4 AV2 21.3 21.5 0.275 78 49 16.2 25.3 2.7
STD 0.4 0.2 0.002 1 0 0.1 0.4 0.5
MAX 21.7 21.7 0.277 79 49 16.3 25.8 3.3

Average 21.4 21.6 0.274 78 49 16.2 25.5 2.8
Std. Dev. 0.4 0.4 0.003 1 0 0.3 0.5 0.7
Maximum 22.1 22.3 0.278 80 49 16.5 26.3 3.8

Total number of blows analyzed:  6

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 28.5-30 HAMMER #1 AWJ 
OP: DJF Test date: 24-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 33.20 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 6 22.1 22.3 0.278 80 0 15.7 26.3 2.0
 2 6 21.0 21.1 0.269 77 49 16.3 24.9 2.2
 3 6 21.2 21.4 0.275 78 48 16.5 25.3 3.0
 4 2 21.8 21.9 0.271 77 48 16.0 25.9 3.8
 5 4 21.7 21.7 0.277 79 49 16.3 25.8 3.3
 6 4 20.9 21.3 0.272 78 49 16.1 24.9 2.2

Average 21.4 21.6 0.274 78 49 16.2 25.5 2.8
Std. Dev. 0.4 0.4 0.003 1 0 0.3 0.5 0.7
Maximum 22.1 22.3 0.278 80 49 16.5 26.3 3.8

Total number of blows analyzed:  6

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 DEPTH 28 5-30

TS: 25.6
TB: 18.7

F (50)
V (23.5)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 DEPTH 28 5-30
DESCR: HAMMER # 1 AWJ B-357
OPERATOR: DJF
FILE: DRILL RIG 75 DEPTH 28 5-30
6/24/2008 5:49:53 PM
Blow Number 16/1

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

33.00
1.19

30000
0.492

16807.9
2.1

3.90
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

22.1
22.3

0.291
83.2
0.0

15.7
26

2.06
0.79

Sensors
F3: [171-AWJ-1] 212.1 (1)
F4: [171-AWJ-2] 212.23 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0286] 350 mv/5000g's (1)
CLIP: OK
F3/F4: OK 0.98
V3/V4: OK 0.97

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 43.5-45 HAMMER #1 AWJ B-357
OP: DJF Test date: 24-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 48.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 2 44.00 4 AV2 20.2 20.4 0.287 82 51 16.7 24.0 1.2
STD 0.2 0.1 0.000 0 0 0.1 0.2 0.0
MAX 20.3 20.6 0.288 82 51 16.9 24.2 1.3

 8 44.50 12 AV6 19.7 20.1 0.289 83 49 17.0 23.5 1.3
STD 0.5 0.5 0.002 1 0 0.4 0.6 0.4
MAX 20.5 20.8 0.292 83 50 17.6 24.3 1.7

 14 45.00 12 AV6 20.2 20.6 0.305 87 55 17.8 24.0 1.0
STD 0.4 0.3 0.005 2 2 0.2 0.5 0.2
MAX 20.7 21.0 0.311 89 56 18.0 24.7 1.4

Average 20.0 20.4 0.296 85 52 17.3 23.8 1.1
Std. Dev. 0.5 0.4 0.009 3 3 0.5 0.6 0.4
Maximum 20.7 21.0 0.311 89 56 18.0 24.7 1.7

Total number of blows analyzed:  14

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 43.5-45 HAMMER #1 AWJ B-357
OP: DJF Test date: 24-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 48.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 4 20.0 20.3 0.288 82 0 16.6 23.8 1.3
 2 4 20.3 20.6 0.287 82 51 16.9 24.2 1.2
 3 12 19.1 19.6 0.286 82 50 16.4 22.7 1.4
 4 12 20.5 20.8 0.292 83 49 17.2 24.3 1.7
 5 12 20.1 20.5 0.287 82 49 17.0 24.0 1.4
 6 12 19.4 19.9 0.290 83 49 16.6 23.1 1.3
 7 12 19.9 20.3 0.290 83 49 17.6 23.7 1.5
 8 12 19.2 19.5 0.290 83 49 17.1 22.8 0.3
 9 12 20.2 20.6 0.295 84 51 17.6 24.0 0.8

 10 12 20.0 20.5 0.303 87 55 17.5 23.8 0.8
 11 12 19.5 20.0 0.311 89 55 17.6 23.2 1.4
 12 12 20.5 20.9 0.305 87 55 18.0 24.3 0.8
 13 12 20.1 20.5 0.307 88 55 17.9 23.9 1.0
 14 12 20.7 21.0 0.311 89 56 18.0 24.7 1.0

Average 20.0 20.4 0.296 85 52 17.3 23.8 1.1
Std. Dev. 0.5 0.4 0.009 3 3 0.5 0.6 0.4
Maximum 20.7 21.0 0.311 89 56 18.0 24.7 1.7

Total number of blows analyzed:  14

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 DEPTH 43 5-45

TS: 25.6
TB: 18.7

F (50)
V (23.5)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 DEPTH 43 5-45
DESCR: HAMMER #1 AWJ B-357
OPERATOR: DJF
FILE: DRILL RIG 75 DEPTH 43 5-45
6/24/2008 7:23:29 PM
Blow Number 5/3

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

48.00
1.19

30000
0.492

16807.9
2.1

5.70
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

19.1
19.6

0.286
81.7
49.7
16.4

23
1.39
0.66

Sensors
F3: [171-AWJ-1] 212.1 (1)
F4: [171-AWJ-2] 212.23 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0286] 350 mv/5000g's (1)
CLIP: OK
F3/F4: OK 0.95
V3/V4: OK 0.95

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 58.5-60 HAMMER #1 AWJ B-357
OP: DJF Test date: 25-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 64.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 8 59.00 16 AV8 22.2 22.7 0.310 89 59 15.4 26.4 1.1
STD 0.1 0.1 0.006 2 0 0.2 0.1 0.1
MAX 22.4 23.0 0.318 91 59 15.6 26.7 1.3

 21 59.50 26 AV13 22.4 22.8 0.314 90 59 15.5 26.6 0.6
STD 0.1 0.1 0.004 1 0 0.1 0.1 0.1
MAX 22.6 22.9 0.320 91 59 15.8 26.9 0.8

 43 60.00 44 AV22 22.2 22.8 0.314 90 58 15.6 26.4 0.4
STD 0.2 0.2 0.003 1 0 0.1 0.2 0.1
MAX 22.5 23.2 0.320 91 59 15.9 26.8 0.7

Average 22.2 22.8 0.313 90 58 15.6 26.5 0.6
Std. Dev. 0.2 0.1 0.004 1 0 0.2 0.2 0.3
Maximum 22.6 23.2 0.320 91 59 15.9 26.9 1.3

Total number of blows analyzed:  43

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 58.5-60 HAMMER #1 AWJ B-357
OP: DJF Test date: 25-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 64.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 16 22.1 22.8 0.297 85 0 14.8 26.3 1.3
 2 16 22.4 22.9 0.309 88 59 15.3 26.6 1.3
 3 16 22.4 23.0 0.311 89 58 15.6 26.7 1.1
 4 16 22.0 22.6 0.310 89 59 15.4 26.2 0.9
 5 16 22.3 22.9 0.309 88 58 15.4 26.6 1.0
 6 16 22.2 22.6 0.314 90 59 15.6 26.4 1.0
 7 16 22.1 22.6 0.313 90 58 15.5 26.3 1.0
 8 16 22.2 22.6 0.318 91 58 15.5 26.5 1.0
 9 26 22.3 22.7 0.315 90 58 15.6 26.5 0.7

 10 26 22.4 22.6 0.316 90 59 15.4 26.6 0.8
 11 26 22.4 22.7 0.318 91 58 15.3 26.6 0.6
 12 26 22.3 22.6 0.311 89 59 15.3 26.5 0.5
 13 26 22.5 22.8 0.315 90 58 15.5 26.7 0.5
 14 26 22.6 22.9 0.313 89 58 15.5 26.9 0.5
 15 26 22.5 22.8 0.306 87 59 15.5 26.7 0.5
 16 26 22.5 22.8 0.311 89 58 15.5 26.7 0.6
 17 26 22.4 22.8 0.309 88 58 15.5 26.6 0.6
 18 26 22.4 22.8 0.319 91 59 15.6 26.7 0.7
 19 26 22.4 22.9 0.317 91 58 15.6 26.7 0.5
 20 26 22.2 22.8 0.315 90 59 15.6 26.4 0.6
 21 26 22.3 22.9 0.320 91 59 15.8 26.5 0.8
 22 44 22.3 22.9 0.316 90 59 15.5 26.6 0.7
 23 44 22.2 22.8 0.313 89 58 15.6 26.4 0.4
 24 44 22.4 23.0 0.313 89 59 15.7 26.6 0.4
 25 44 22.3 22.9 0.316 90 58 15.8 26.5 0.5
 26 44 22.1 22.6 0.308 88 59 15.4 26.3 0.3
 27 44 22.1 22.7 0.315 90 59 15.4 26.3 0.3
 28 44 22.1 22.7 0.312 89 58 15.6 26.3 0.4
 29 44 22.0 22.6 0.314 90 59 15.6 26.2 0.4
 30 44 22.3 22.9 0.314 90 59 15.7 26.5 0.4
 31 44 22.5 23.2 0.311 89 58 15.9 26.8 0.2
 32 44 22.1 22.8 0.320 91 59 15.8 26.3 0.4
 33 44 22.0 22.5 0.313 90 59 15.5 26.1 0.3
 34 44 22.0 22.6 0.313 89 58 15.7 26.2 0.2
 35 44 21.8 22.5 0.320 91 58 15.9 25.9 0.4
 36 44 22.1 22.7 0.318 91 59 15.7 26.3 0.4
 37 44 22.1 22.8 0.313 89 58 15.6 26.3 0.3
 38 44 22.3 23.0 0.313 89 58 15.8 26.6 0.4
 39 44 22.4 22.9 0.318 91 58 15.5 26.6 0.3
 40 44 22.3 22.8 0.317 91 58 15.5 26.5 0.4
 41 44 22.3 22.7 0.314 90 58 15.5 26.5 0.3
 42 44 22.3 22.9 0.308 88 58 15.7 26.5 0.1
 43 44 22.3 22.9 0.315 90 58 15.7 26.5 0.3

Average 22.2 22.8 0.313 90 58 15.6 26.5 0.6
Std. Dev. 0.2 0.1 0.004 1 0 0.2 0.2 0.3
Maximum 22.6 23.2 0.320 91 59 15.9 26.9 1.3

Total number of blows analyzed:  43

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 DEPTH 58 5-60

TS: 25.6
TB: 18.7

F (50)
V (23.5)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 DEPTH 58 5-60
DESCR: HAMMER #1 AWJ B-357
OPERATOR: DJF
FILE: DRILL RIG 75 DEPTH 58 5-60
6/25/2008 10:34:50 AM
Blow Number 43/39

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

64.00
1.19

30000
0.492

16807.9
2.1

7.60
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

22.4
22.9

0.318
90.8
58.1
15.5

27
0.34
0.81

Sensors
F3: [171-AWJ-1] 212.1 (1)
F4: [171-AWJ-2] 212.23 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [K0397] 370 mv/5000g's (1)
CLIP: OK
F3/F4: OK 0.95
V3/V4: OK 0.90

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 73.5-75 HAMMER #1 AWJ B-357
OP: DJF Test date: 25-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 79.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 2 74.00 4 AV2 19.5 19.6 0.310 89 51 18.1 23.2 1.7
STD 0.1 0.2 0.009 3 0 0.1 0.2 0.0
MAX 19.6 19.8 0.320 91 51 18.2 23.3 1.8

 6 74.50 8 AV4 19.6 19.8 0.310 89 54 17.1 23.3 1.2
STD 0.1 0.1 0.002 1 1 0.0 0.2 0.2
MAX 19.8 20.0 0.312 89 54 17.2 23.5 1.4

 14 75.00 16 AV8 19.6 19.9 0.315 90 55 17.3 23.4 0.9
STD 0.2 0.1 0.003 1 0 0.3 0.2 0.1
MAX 19.9 20.1 0.318 91 55 17.7 23.6 1.1

Average 19.6 19.8 0.313 89 54 17.4 23.3 1.1
Std. Dev. 0.2 0.2 0.005 1 1 0.4 0.2 0.3
Maximum 19.9 20.1 0.320 91 55 18.2 23.6 1.8

Total number of blows analyzed:  14

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 73.5-75 HAMMER #1 AWJ B-357
OP: DJF Test date: 25-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 79.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 4 19.3 19.4 0.301 86 0 18.0 23.0 1.7
 2 4 19.6 19.8 0.320 91 51 18.2 23.3 1.8
 3 8 19.5 19.6 0.307 88 52 17.2 23.2 1.2
 4 8 19.7 19.9 0.311 89 53 17.1 23.4 1.2
 5 8 19.8 20.0 0.312 89 54 17.1 23.5 1.0
 6 8 19.4 19.8 0.311 89 54 17.1 23.1 1.4
 7 16 19.8 20.0 0.309 88 55 17.0 23.6 0.7
 8 16 19.7 19.8 0.315 90 55 17.4 23.5 1.1
 9 16 19.9 20.1 0.315 90 55 17.2 23.6 0.7

 10 16 19.3 19.8 0.315 90 54 17.6 23.0 1.0
 11 16 19.7 20.0 0.315 90 55 17.0 23.5 0.9
 12 16 19.5 19.9 0.318 91 55 17.6 23.2 0.9
 13 16 19.7 19.9 0.312 89 55 17.1 23.4 1.0
 14 16 19.4 19.9 0.318 91 55 17.7 23.0 1.0

Average 19.6 19.8 0.313 89 54 17.4 23.3 1.1
Std. Dev. 0.2 0.2 0.005 1 1 0.4 0.2 0.3
Maximum 19.9 20.1 0.320 91 55 18.2 23.6 1.8

Total number of blows analyzed:  14

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 DEPTH 73 5-75

TS: 25.6
TB: 18.7

F (50)
V (23.5)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 DEPTH 73 5-75
DESCR: HAMMER #1 AWJ B-357
OPERATOR: DJF
FILE: DRILL RIG 75 DEPTH 73 5-75
6/25/2008 1:27:28 PM
Blow Number 12/11

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

79.00
1.19

30000
0.492

16807.9
2.1

9.40
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

19.7
20.0

0.315
89.9
55.2
16.9

23
0.90
0.65

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [K0397] 370 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.02
V3/V4: OK 1.01

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 91.5 - 92 HAMMER #1 AWJ B-357
OP: SDW Test date: 30-Jun-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 94.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 9 91.00 18 AV9 22.3 22.4 0.329 94 56 17.2 25.9 0.9
STD 0.2 0.2 0.006 2 2 0.3 0.3 0.1
MAX 22.7 22.7 0.337 96 59 17.8 26.3 1.1

 15 91.50 12 AV6 22.6 22.8 0.333 95 59 17.4 26.3 0.8
STD 0.4 0.5 0.008 2 0 0.1 0.5 0.1
MAX 23.2 23.4 0.347 99 59 17.5 26.9 1.0

 22 92.00 14 AV7 22.9 23.0 0.335 96 54 17.1 26.6 0.9
STD 0.2 0.2 0.004 1 10 0.2 0.2 0.1
MAX 23.2 23.3 0.342 98 59 17.3 26.9 1.0

Average 22.6 22.7 0.332 95 56 17.2 26.2 0.9
Std. Dev. 0.4 0.4 0.007 2 6 0.3 0.4 0.1
Maximum 23.2 23.4 0.347 99 59 17.8 26.9 1.1

Total number of blows analyzed:  22

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 91.5 - 92 HAMMER #1 AWJ B-357
OP: SDW Test date: 30-Jun-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 94.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 18 22.4 22.5 0.333 95 0 17.0 26.0 0.9
 2 18 22.2 22.4 0.325 93 55 17.2 25.8 0.8
 3 18 22.4 22.4 0.317 91 53 16.6 25.9 0.6
 4 18 21.9 22.0 0.323 92 53 17.2 25.4 0.8
 5 18 22.5 22.5 0.329 94 54 17.0 26.1 0.9
 6 18 22.6 22.6 0.329 94 57 17.3 26.2 0.8
 7 18 22.7 22.7 0.336 96 58 17.5 26.3 1.0
 8 18 22.2 22.4 0.337 96 58 17.8 25.8 1.1
 9 18 22.1 22.1 0.329 94 59 17.4 25.6 1.0

 10 12 22.3 22.4 0.330 94 58 17.5 25.8 0.8
 11 12 22.4 22.5 0.328 94 59 17.4 26.0 0.7
 12 12 22.0 22.1 0.322 92 58 17.4 25.6 0.7
 13 12 23.2 23.4 0.347 99 59 17.3 26.9 1.0
 14 12 23.1 23.2 0.338 97 58 17.5 26.8 1.0
 15 12 22.9 23.1 0.336 96 59 17.4 26.6 0.8
 16 14 22.8 23.0 0.332 95 29 17.2 26.5 0.8
 17 14 23.2 23.3 0.342 98 58 17.3 26.9 0.9
 18 14 22.6 22.7 0.330 94 59 16.8 26.3 0.7
 19 14 22.9 23.2 0.334 95 58 16.9 26.6 1.0
 20 14 22.9 22.9 0.330 94 58 16.9 26.5 1.0
 21 14 22.7 22.9 0.338 96 58 17.3 26.4 1.0
 22 14 23.2 23.2 0.337 96 59 17.1 26.9 0.7

Average 22.6 22.7 0.332 95 56 17.2 26.2 0.9
Std. Dev. 0.4 0.4 0.007 2 6 0.3 0.4 0.1
Maximum 23.2 23.4 0.347 99 59 17.8 26.9 1.1

Total number of blows analyzed:  22

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 DEPTH 91 5 - 92

TS: 51.2
TB: 17.6

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 DEPTH 91 5 - 92
DESCR: HAMMER #1 AWJ B-357
OPERATOR: SDW
FILE: DRILL RIG 75 DEPTH 91 5 - 92
6/30/2008 5:30:24 PM
Blow Number 18/16

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

94.00
1.16

30000
0.492

16807.9
2.1

11.19
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

22.8
23.0

0.332
94.8
29.3
17.2

26
0.85
0.75

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 0.98
V3/V4: OK 0.91

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 103.5 - 105 HAMMER #1 AWJ B-357
OP: SDW Test date: 1-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 106.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 4 104.00 8 AV4 20.1 20.4 0.314 90 54 16.1 23.3 1.6
STD 0.2 0.2 0.008 2 1 0.4 0.2 0.1
MAX 20.3 20.6 0.326 93 55 16.5 23.5 1.7

 7 104.50 6 AV3 20.2 20.5 0.318 91 58 16.4 23.5 0.5
STD 0.3 0.1 0.001 0 0 0.0 0.3 0.3
MAX 20.6 20.6 0.319 91 58 16.4 23.9 0.8

 10 105.00 6 AV3 20.5 20.6 0.321 92 59 16.5 23.8 0.7
STD 0.1 0.1 0.001 0 0 0.0 0.1 0.1
MAX 20.6 20.7 0.323 92 59 16.5 23.9 0.8

Average 20.3 20.5 0.317 91 57 16.3 23.5 1.0
Std. Dev. 0.3 0.2 0.006 2 2 0.3 0.3 0.5
Maximum 20.6 20.7 0.326 93 59 16.5 23.9 1.7

Total number of blows analyzed:  10

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 103.5 - 105 HAMMER #1 AWJ B-357
OP: SDW Test date: 1-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 106.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 8 20.1 20.6 0.304 87 0 15.5 23.3 1.7
 2 8 19.8 20.1 0.310 89 54 16.2 23.0 1.6
 3 8 20.3 20.5 0.315 90 54 16.3 23.5 1.4
 4 8 20.1 20.2 0.326 93 55 16.5 23.4 1.5
 5 6 19.9 20.5 0.317 90 58 16.3 23.1 0.1
 6 6 20.6 20.6 0.319 91 58 16.4 23.9 0.5
 7 6 20.3 20.3 0.317 90 58 16.4 23.5 0.8
 8 6 20.4 20.4 0.323 92 59 16.5 23.7 0.8
 9 6 20.5 20.6 0.320 92 58 16.4 23.8 0.7

 10 6 20.6 20.7 0.320 92 59 16.5 23.9 0.5
Average 20.3 20.5 0.317 91 57 16.3 23.5 1.0
Std. Dev. 0.3 0.2 0.006 2 2 0.3 0.3 0.5
Maximum 20.6 20.7 0.326 93 59 16.5 23.9 1.7

Total number of blows analyzed:  10

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 DEPTH 103 5 - 105

TS: 51.2
TB: 17.6

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 DEPTH 103 5 - 105
DESCR: HAMMER #1 AWJ B-357
OPERATOR: SDW
FILE: DRILL RIG 75 DEPTH 103 5 - 105
7/1/2008 9:59:46 AM
Blow Number 5/3

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

106.00
1.16

30000
0.492

16807.9
2.1

12.61
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

20.3
20.5

0.315
90.0
53.6
16.3

24
1.45
0.70

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.03
V3/V4: OK 0.97

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 14.5 - 16 HAMMER #1 AWJ B-348
OP: SDW Test date: 9-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 19.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 2 15.00 4 AV2 17.7 17.9 0.261 75 49 15.7 20.6 2.1
STD 0.2 0.2 0.002 1 0 0.3 0.2 0.1
MAX 17.9 18.2 0.263 75 49 16.0 20.8 2.2

 5 15.50 6 AV3 17.5 17.9 0.265 76 48 16.0 20.3 1.9
STD 0.0 0.1 0.005 1 0 0.0 0.1 0.2
MAX 17.5 18.0 0.272 78 48 16.0 20.3 2.1

 10 16.00 10 AV5 17.6 18.0 0.275 79 48 15.8 20.5 1.6
STD 0.1 0.2 0.004 1 0 0.2 0.2 0.1
MAX 17.8 18.2 0.282 80 49 16.2 20.7 1.7

Average 17.6 18.0 0.269 77 48 15.8 20.4 1.8
Std. Dev. 0.2 0.2 0.007 2 0 0.2 0.2 0.3
Maximum 17.9 18.2 0.282 80 49 16.2 20.8 2.2

Total number of blows analyzed:  10

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 14.5 - 16 HAMMER #1 AWJ B-348
OP: SDW Test date: 9-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 19.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# CSX CSI EFV ETR BPM VMX FMX DFN
ksi ksi ** (%) ** f/s kips in

 1 17.9 18.2 0.263 75 0 15.4 20.8 2.0
 2 17.5 17.7 0.258 74 49 16.0 20.3 2.2
 3 17.5 17.8 0.261 74 48 16.0 20.3 2.1
 4 17.5 18.0 0.272 78 48 16.0 20.3 1.9
 5 17.4 17.8 0.261 75 48 16.0 20.2 1.7
 6 17.5 18.0 0.282 80 49 16.2 20.3 1.7
 7 17.8 18.1 0.271 77 48 15.7 20.6 1.5
 8 17.5 17.7 0.276 79 49 15.9 20.3 1.5
 9 17.8 18.2 0.273 78 48 15.6 20.7 1.4

 10 17.6 18.0 0.272 78 48 15.6 20.4 1.7
Average 17.6 18.0 0.269 77 48 15.8 20.4 1.8
Std. Dev. 0.2 0.2 0.007 2 0 0.2 0.2 0.3
Maximum 17.9 18.2 0.282 80 49 16.2 20.8 2.2

Total number of blows analyzed:  10

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 DEPTH 14 5 - 16

TS: 51.2
TB: 17.6

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 DEPTH 14 5 - 16
DESCR: HAMMER #1 AWJ B-348
OPERATOR: SDW
FILE: DRILL RIG 75 DEPTH 14 - 15 5
7/9/2008 3:20:58 PM
Blow Number 2/1

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

19.00
1.16

30000
0.492

16807.9
2.1

2.26
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

17.9
18.2

0.263
75.2
0.0

15.4
21

2.04
0.65

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.03
V3/V4: OK 1.00

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 30 - 31.5 HAMMER #1 AWJ B-348
OP: SDW Test date: 9-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 35.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in
 10 30.50 20 AV10 20.9 21.0 0.307 88 58 15.0 24.3 0.7

STD 0.2 0.2 0.005 1 0 0.1 0.2 0.2
MAX 21.2 21.3 0.312 89 58 15.2 24.6 1.0

 29 31.00 38 AV19 21.0 21.1 0.308 88 58 15.0 24.4 0.4
STD 0.3 0.3 0.003 1 0 0.2 0.4 0.1
MAX 21.6 21.6 0.315 90 58 15.3 25.0 0.6

 72 31.50 86 AV43 20.8 21.0 0.304 87 58 14.9 24.1 0.2
STD 0.3 0.2 0.004 1 0 0.2 0.3 0.1
MAX 21.4 21.4 0.321 92 58 15.5 24.8 0.4

Average 20.9 21.0 0.305 87 58 14.9 24.2 0.3
Std. Dev. 0.3 0.3 0.004 1 0 0.2 0.3 0.2
Maximum 21.6 21.6 0.321 92 58 15.5 25.0 1.0

Total number of blows analyzed:  72

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 30 - 31.5 HAMMER #1 AWJ B-348
OP: SDW Test date: 9-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 35.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 2 20 20.8 20.9 0.304 87 58 14.9 24.1 1.0
 3 20 20.6 20.7 0.307 88 58 15.1 23.9 0.7
 4 20 20.8 20.8 0.309 88 58 14.9 24.1 0.7
 5 20 20.7 20.7 0.309 88 58 15.0 24.0 0.6
 6 20 21.2 21.2 0.312 89 58 15.1 24.6 0.6
 7 20 21.2 21.3 0.310 89 58 14.9 24.5 0.6
 8 20 21.2 21.3 0.306 87 58 15.2 24.6 0.5
 9 20 20.8 20.8 0.306 87 58 14.9 24.1 0.5

 10 20 20.9 21.0 0.310 89 58 14.9 24.2 0.5
 11 38 20.5 20.7 0.309 88 58 14.9 23.8 0.4
 12 38 20.5 20.6 0.307 88 58 15.1 23.8 0.6
 13 38 21.3 21.3 0.306 88 58 15.1 24.7 0.5
 14 38 20.9 20.9 0.309 88 58 14.9 24.2 0.5
 15 38 20.7 20.7 0.315 90 58 14.8 24.0 0.6
 16 38 21.0 21.0 0.306 87 58 14.8 24.4 0.5
 17 38 20.6 20.8 0.306 87 58 14.8 23.9 0.5
 18 38 21.6 21.6 0.315 90 58 15.1 25.0 0.6
 19 38 20.8 21.0 0.310 89 58 14.8 24.2 0.4
 20 38 21.5 21.6 0.306 87 58 15.2 25.0 0.4
 21 38 21.5 21.6 0.306 87 58 15.2 24.9 0.2
 22 38 20.9 21.1 0.307 88 58 14.9 24.2 0.2
 23 38 21.0 21.2 0.307 88 58 14.9 24.3 0.3
 24 38 21.3 21.4 0.303 86 58 15.2 24.7 0.2
 25 38 21.0 21.0 0.308 88 58 15.1 24.3 0.3
 26 38 21.0 21.0 0.308 88 58 14.9 24.3 0.2
 27 38 21.4 21.5 0.306 87 58 15.3 24.8 0.2
 28 38 21.0 21.0 0.305 87 58 15.0 24.3 0.2
 29 38 21.4 21.5 0.306 87 58 15.3 24.8 0.2
 30 86 20.8 21.1 0.306 87 58 14.9 24.2 0.1
 31 86 21.4 21.4 0.321 92 58 15.1 24.8 0.4
 32 86 21.2 21.3 0.301 86 58 15.1 24.6 0.1
 33 86 20.8 20.9 0.314 90 58 15.2 24.1 0.2
 34 86 21.1 21.3 0.306 87 58 14.6 24.5 0.2
 35 86 20.8 20.9 0.303 87 58 15.5 24.1 0.2
 36 86 21.0 21.3 0.301 86 58 14.6 24.4 0.1
 37 86 20.6 20.9 0.303 87 58 14.9 23.9 0.1
 38 86 21.1 21.1 0.304 87 58 15.0 24.4 0.3
 39 86 20.7 20.7 0.304 87 58 15.4 24.0 0.3
 40 86 20.9 21.0 0.304 87 58 15.0 24.2 0.1
 41 86 21.0 21.3 0.303 86 58 14.9 24.4 0.2
 42 86 20.7 20.8 0.303 87 58 15.1 24.0 0.3
 43 86 20.7 21.0 0.304 87 58 14.4 24.0 0.2
 44 86 20.7 21.0 0.296 85 58 14.9 24.1 0.1
 45 86 20.5 20.7 0.304 87 58 15.1 23.7 0.2
 46 86 20.9 21.1 0.304 87 58 14.7 24.2 0.1
 47 86 20.9 21.2 0.302 86 58 14.8 24.3 0.1
 48 86 21.0 21.0 0.304 87 58 15.1 24.3 0.2
 49 86 20.7 21.0 0.303 86 58 14.9 24.1 0.2
 50 86 21.3 21.4 0.306 88 58 15.1 24.7 0.2
 51 86 20.6 20.9 0.300 86 58 15.0 24.0 0.2
 52 86 20.5 20.9 0.299 85 58 14.7 23.8 0.2
 53 86 20.9 21.0 0.300 86 58 14.9 24.2 0.2
 54 86 21.2 21.4 0.307 88 58 15.0 24.6 0.2
 55 86 20.2 20.5 0.305 87 58 14.6 23.4 0.3
 56 86 20.6 20.9 0.301 86 58 14.7 23.8 0.2
 57 86 20.4 20.7 0.310 88 58 14.4 23.7 0.3
 58 86 20.4 20.4 0.310 89 58 14.7 23.6 0.2
 59 86 21.1 21.4 0.306 87 58 14.7 24.5 0.1
 60 86 21.0 21.1 0.306 87 58 15.1 24.4 0.2
 61 86 20.8 21.0 0.305 87 58 14.7 24.1 0.2
 62 86 20.8 20.9 0.298 85 58 15.1 24.2 0.2
 63 86 21.1 21.2 0.305 87 58 15.1 24.5 0.1
 64 86 20.1 20.5 0.306 88 58 14.5 23.3 0.2
 65 86 21.0 21.1 0.307 88 58 15.0 24.3 0.1
 66 86 20.5 20.6 0.304 87 58 14.9 23.8 0.1
 67 86 20.7 21.1 0.301 86 58 14.9 24.1 0.1

Page 1 of 2



GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 30 - 31.5 HAMMER #1 AWJ B-348
OP: SDW Test date: 9-Jul-2008
BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN

bl/ft ksi ksi ** (%) ** f/s kips in
 68 86 20.7 21.0 0.297 85 58 14.9 24.0 0.0
 69 86 21.0 21.3 0.311 89 58 14.7 24.4 0.2
 70 86 20.9 21.0 0.301 86 58 15.0 24.2 0.1
 71 86 21.0 21.2 0.304 87 58 15.2 24.4 0.2

Average 20.9 21.0 0.306 87 58 14.9 24.2 0.3
Std. Dev. 0.3 0.3 0.004 1 0 0.2 0.3 0.2
Maximum 21.6 21.6 0.321 92 58 15.5 25.0 1.0

Total number of blows analyzed:  70

Page 2 of 2



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 DEPTH 30 - 31 5

TS: 25.6
TB: 18.7

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 DEPTH 30 - 31 5
DESCR: HAMMER #1 AWJ B-348
OPERATOR: SDW
FILE: DRILL RIG 75 DEPTH 30 - 31 5
7/9/2008 6:18:19 PM
Blow Number 32/31

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

35.00
1.16

30000
0.492

16807.9
2.1

4.16
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

21.4
21.4

0.321
91.8
57.7
15.1

25
0.37
0.80

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.01
V3/V4: OK 0.99

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 45 - 46.5 HAMMER #1 AWJ B-348
OP: SDW Test date: 10-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 50.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in
 13 45.50 26 AV13 18.7 19.0 0.310 89 58 15.7 21.7 0.6

STD 0.2 0.2 0.006 2 0 0.1 0.3 0.2
MAX 19.1 19.3 0.318 91 59 15.9 22.1 1.0

 18 46.00 10 AV5 18.8 19.0 0.318 91 58 15.8 21.8 1.0
STD 0.1 0.1 0.004 1 0 0.2 0.1 0.0
MAX 19.0 19.2 0.323 92 58 16.0 22.1 1.1

 24 46.50 12 AV6 18.7 18.9 0.314 90 58 15.9 21.6 0.7
STD 0.2 0.2 0.006 2 0 0.1 0.3 0.1
MAX 19.1 19.3 0.326 93 58 16.0 22.2 0.9

Average 18.7 19.0 0.313 89 58 15.8 21.7 0.7
Std. Dev. 0.2 0.2 0.007 2 0 0.2 0.3 0.2
Maximum 19.1 19.3 0.326 93 59 16.0 22.2 1.1

Total number of blows analyzed:  24

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 45 - 46.5 HAMMER #1 AWJ B-348
OP: SDW Test date: 10-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 50.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 26 18.3 18.5 0.293 84 0 15.7 21.3 0.5
 2 26 18.9 19.1 0.310 89 59 15.5 21.9 0.5
 3 26 18.9 19.1 0.314 90 58 15.7 21.9 0.5
 4 26 19.1 19.3 0.309 88 58 15.5 22.1 0.5
 5 26 18.8 19.0 0.304 87 58 15.6 21.8 0.5
 6 26 18.6 18.8 0.309 88 58 15.9 21.6 0.5
 7 26 18.7 19.0 0.318 91 58 15.8 21.7 0.6
 8 26 18.8 19.0 0.310 89 58 15.7 21.8 0.5
 9 26 18.4 18.7 0.313 89 58 15.9 21.4 0.6

 10 26 19.1 19.2 0.314 90 58 15.4 22.1 0.6
 11 26 18.7 19.0 0.307 88 58 15.6 21.7 0.6
 12 26 18.5 18.8 0.309 88 58 15.7 21.4 0.8
 13 26 19.0 19.2 0.316 90 58 15.6 22.1 1.0
 14 10 18.8 19.0 0.322 92 58 15.8 21.8 1.1
 15 10 19.0 19.2 0.314 90 58 15.4 22.1 1.1
 16 10 18.9 19.1 0.313 89 58 15.8 21.9 1.0
 17 10 18.8 19.0 0.316 90 58 16.0 21.8 1.0
 18 10 18.7 18.9 0.323 92 58 16.0 21.7 1.0
 19 12 18.8 19.0 0.315 90 58 15.8 21.8 0.9
 20 12 18.4 18.7 0.312 89 58 16.0 21.3 0.6
 21 12 19.1 19.3 0.326 93 58 15.9 22.2 0.6
 22 12 18.4 18.7 0.310 89 58 16.0 21.3 0.7
 23 12 18.6 18.9 0.316 90 58 15.9 21.6 0.8
 24 12 18.7 19.0 0.308 88 58 15.8 21.7 0.9

Average 18.7 19.0 0.313 89 58 15.8 21.7 0.7
Std. Dev. 0.2 0.2 0.007 2 0 0.2 0.3 0.2
Maximum 19.1 19.3 0.326 93 59 16.0 22.2 1.1

Total number of blows analyzed:  24

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 DEPTH 45 - 46 5

TS: 25.6
TB: 18.7

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 DEPTH 45 - 46 5
DESCR: HAMMER #1 AWJ B-348
OPERATOR: SDW
FILE: DRILL RIG 75 DEPTH 45 - 46 5
7/10/2008 9:36:17 AM
Blow Number 9/7

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

50.00
1.16

30000
0.492

16807.9
2.1

5.95
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

18.7
19.0

0.318
90.7
57.9
15.8

22
0.65
0.65

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.01
V3/V4: OK 1.01

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 60 - 61.5 HAMMER #1 AWJ B-348
OP: SDW Test date: 10-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 65.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 5 60.50 10 AV5 20.7 20.8 0.318 91 58 14.9 24.0 0.7
STD 0.4 0.4 0.005 1 0 0.1 0.4 0.4
MAX 21.4 21.6 0.326 93 58 15.0 24.8 1.2

 10 61.00 10 AV5 20.1 20.3 0.323 92 58 14.8 23.3 0.9
STD 0.1 0.1 0.004 1 0 0.1 0.1 0.3
MAX 20.2 20.4 0.329 94 59 15.0 23.5 1.1

 19 61.50 18 AV9 20.4 20.5 0.323 92 58 14.9 23.7 1.0
STD 0.3 0.3 0.004 1 0 0.2 0.4 0.1
MAX 21.0 21.0 0.328 94 59 15.3 24.3 1.1

Average 20.4 20.6 0.321 92 58 14.9 23.7 0.9
Std. Dev. 0.4 0.3 0.004 1 0 0.2 0.4 0.3
Maximum 21.4 21.6 0.329 94 59 15.3 24.8 1.2

Total number of blows analyzed:  19

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 60 - 61.5 HAMMER #1 AWJ B-348
OP: SDW Test date: 10-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 65.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 10 21.4 21.6 0.326 93 0 14.8 24.8 1.2
 2 10 20.6 20.9 0.318 91 58 14.8 23.9 1.1
 3 10 20.6 20.7 0.313 89 58 15.0 23.9 0.3
 4 10 20.5 20.6 0.317 91 58 15.0 23.8 0.3
 5 10 20.3 20.4 0.314 90 58 14.8 23.6 0.4
 6 10 20.1 20.3 0.320 91 58 14.8 23.3 0.4
 7 10 20.2 20.3 0.325 93 59 15.0 23.5 1.1
 8 10 20.2 20.4 0.320 91 58 14.8 23.5 1.1
 9 10 20.0 20.3 0.321 92 58 14.8 23.2 0.9

 10 10 20.1 20.3 0.329 94 58 14.8 23.3 1.1
 11 18 20.1 20.3 0.319 91 58 14.7 23.3 1.0
 12 18 20.3 20.5 0.324 93 58 14.7 23.6 1.0
 13 18 20.6 20.6 0.327 93 58 15.2 23.9 1.1
 14 18 20.0 20.2 0.316 90 58 14.6 23.2 1.1
 15 18 20.1 20.2 0.324 93 58 14.8 23.3 1.0
 16 18 21.0 21.0 0.328 94 58 15.3 24.3 1.0
 17 18 20.6 20.6 0.320 92 58 15.0 23.9 0.8
 18 18 20.5 20.5 0.324 93 59 15.0 23.8 0.8
 19 18 20.7 20.8 0.322 92 58 14.8 24.0 0.7

Average 20.4 20.6 0.321 92 58 14.9 23.7 0.9
Std. Dev. 0.4 0.3 0.004 1 0 0.2 0.4 0.3
Maximum 21.4 21.6 0.329 94 59 15.3 24.8 1.2

Total number of blows analyzed:  19

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 DEPTH 60 - 61 5

TS: 25.6
TB: 18.7

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 DEPTH 60 - 61 5
DESCR: HAMMER #1 AWJ B-348
OPERATOR: SDW
FILE: DRILL RIG 75 DEPTH 60 - 61 5
7/10/2008 12:07:11 PM
Blow Number 20/19

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

65.00
1.16

30000
0.492

16807.9
2.1

7.73
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

20.7
20.8

0.322
91.9
58.2
14.8

24
0.72
0.78

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 0.99
V3/V4: OK 0.98

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 75 - 76.5 HAMMER #1 AWJ B-348
OP: SDW Test date: 10-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 80.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in
 1 75.50 2 AV1 20.8 20.9 0.288 82 57 12.0 24.2 2.1

MAX 20.8 20.9 0.288 82 57 12.0 24.2 2.1

 3 76.00 4 AV2 20.5 20.6 0.313 90 57 15.6 23.8 1.9
STD 0.1 0.1 0.004 1 0 0.3 0.1 0.2
MAX 20.6 20.7 0.318 91 57 15.9 23.9 2.0

 9 76.50 12 AV6 20.4 20.5 0.323 92 57 15.5 23.7 0.7
STD 0.2 0.2 0.004 1 0 0.2 0.2 0.2
MAX 20.7 20.8 0.330 94 57 15.8 24.0 1.0

Average 20.5 20.6 0.317 90 57 15.1 23.8 1.1
Std. Dev. 0.2 0.2 0.012 3 0 1.1 0.2 0.6
Maximum 20.8 20.9 0.330 94 57 15.9 24.2 2.1

Total number of blows analyzed:  9
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 75 - 76.5 HAMMER #1 AWJ B-348
OP: SDW Test date: 10-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 80.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 2 20.8 20.9 0.288 82 57 12.0 24.2 2.1
 2 4 20.5 20.5 0.309 88 57 15.4 23.8 2.0
 3 4 20.6 20.7 0.318 91 57 15.9 23.9 1.7
 4 12 20.4 20.5 0.316 90 57 15.8 23.7 0.4
 5 12 20.1 20.2 0.321 92 57 15.3 23.4 0.5
 6 12 20.5 20.6 0.320 92 57 15.4 23.8 0.7
 7 12 20.2 20.2 0.322 92 57 15.3 23.4 0.6
 8 12 20.7 20.8 0.330 94 57 15.5 24.0 0.9
 9 12 20.4 20.5 0.326 93 57 15.7 23.7 1.0

Average 20.5 20.6 0.317 90 57 15.1 23.8 1.1
Std. Dev. 0.2 0.2 0.012 3 0 1.1 0.2 0.6
Maximum 20.8 20.9 0.330 94 57 15.9 24.2 2.1

Total number of blows analyzed:  9

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 DEPTH 75 - 76 5

TS: 25.6
TB: 18.7

F (50)
V (24.1)

   A4 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 DEPTH 75 - 76 5
DESCR: HAMMER #1 AWJ B-348
OPERATOR: SDW
FILE: DRILL RIG 75 DEPTH 75 - 76 5
7/10/2008 2:53:45 PM
Blow Number 33/6

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

80.00
1.16

30000
0.492

16807.9
2.1

9.52
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

20.5
20.6

0.320
91.5
57.1
15.4

24
0.71
0.75

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.01
V1/V2: USE 2 ACCELS

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 90 - 91.5 HAMMER #1 AWJ B-348
OP: SDW Test date: 10-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 95.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 7 90.50 14 AV7 20.7 20.8 0.314 90 58 14.7 24.0 0.8
STD 0.2 0.2 0.004 1 0 0.2 0.2 0.1
MAX 21.1 21.2 0.319 91 59 15.0 24.4 1.0

 17 91.00 20 AV10 20.5 20.6 0.316 90 58 15.0 23.7 0.8
STD 0.2 0.2 0.005 1 0 0.2 0.2 0.1
MAX 20.8 20.8 0.327 94 59 15.2 24.1 0.9

 30 91.50 26 AV13 20.6 20.7 0.313 89 58 15.0 23.9 0.4
STD 0.2 0.2 0.002 1 0 0.2 0.2 0.2
MAX 20.9 21.0 0.316 90 58 15.3 24.2 0.6

Average 20.6 20.7 0.314 90 58 14.9 23.9 0.6
Std. Dev. 0.2 0.2 0.004 1 0 0.3 0.2 0.2
Maximum 21.1 21.2 0.327 94 59 15.3 24.4 1.0

Total number of blows analyzed:  30

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 90 - 91.5 HAMMER #1 AWJ B-348
OP: SDW Test date: 10-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 95.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 14 20.6 20.7 0.319 91 0 14.3 23.9 1.0
 2 14 20.7 21.0 0.314 90 58 14.5 24.0 0.9
 3 14 20.8 20.8 0.319 91 58 15.0 24.1 0.9
 4 14 20.7 20.7 0.311 89 59 14.8 24.0 0.8
 5 14 21.1 21.2 0.312 89 58 15.0 24.4 0.7
 6 14 20.7 20.9 0.309 88 58 14.6 24.0 0.7
 7 14 20.5 20.6 0.312 89 58 14.6 23.7 0.8
 8 20 20.3 20.4 0.311 89 59 15.0 23.6 0.9
 9 20 20.3 20.5 0.318 91 58 14.8 23.5 0.9

 10 20 20.6 20.7 0.315 90 58 15.2 23.9 0.9
 11 20 20.8 20.8 0.318 91 58 15.2 24.1 0.8
 12 20 20.4 20.4 0.327 94 59 14.8 23.6 0.8
 13 20 20.3 20.6 0.316 90 58 14.8 23.5 0.6
 14 20 20.5 20.5 0.312 89 58 15.1 23.8 0.6
 15 20 20.5 20.7 0.313 89 58 14.8 23.7 0.7
 16 20 20.6 20.8 0.319 91 58 14.8 23.8 0.9
 17 20 20.6 20.8 0.311 89 58 15.1 23.9 0.7
 18 26 20.3 20.4 0.314 90 58 14.9 23.6 0.6
 19 26 20.4 20.4 0.315 90 58 15.0 23.6 0.6
 20 26 20.7 20.8 0.314 90 58 15.2 24.1 0.6
 21 26 20.4 20.7 0.312 89 58 14.8 23.7 0.5
 22 26 20.7 20.7 0.314 90 58 15.2 24.0 0.4
 23 26 20.7 20.8 0.311 89 58 15.3 24.0 0.5
 24 26 20.5 20.5 0.316 90 58 15.1 23.7 0.5
 25 26 20.8 20.9 0.309 88 58 15.1 24.1 0.4
 26 26 20.8 20.9 0.315 90 58 15.3 24.1 0.4
 27 26 20.5 20.8 0.315 90 58 14.8 23.7 0.3
 28 26 20.9 21.0 0.309 88 58 15.1 24.2 0.3
 29 26 20.8 20.8 0.310 89 58 15.0 24.1 0.3
 30 26 20.3 20.5 0.315 90 58 14.5 23.5 0.0

Average 20.6 20.7 0.314 90 58 14.9 23.9 0.6
Std. Dev. 0.2 0.2 0.004 1 0 0.3 0.2 0.2
Maximum 21.1 21.2 0.327 94 59 15.3 24.4 1.0

Total number of blows analyzed:  30

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 DEPTH 90 - 91 5

TS: 25.6
TB: 18.7

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 DEPTH 90 - 91 5
DESCR: HAMMER #1 AWJ B-348
OPERATOR: SDW
FILE: DRILL RIG 75 DEPTH 90 - 91 5
7/10/2008 5:59:47 PM
Blow Number 2/1

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

95.00
1.16

30000
0.492

16807.9
2.1

11.30
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

20.6
20.7

0.319
91.2
0.0

14.3
24

1.02
0.81

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.01
V3/V4: OK 1.05

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 105 - 106.5 HAMMER #1 AWJ B-348
OP: SDW Test date: 11-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 110.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 7 105.50 14 AV7 21.3 21.6 0.326 93 59 14.9 24.8 0.8
STD 0.4 0.4 0.003 1 0 0.1 0.4 0.3
MAX 22.2 22.5 0.329 94 59 15.0 25.7 1.3

 11 106.00 8 AV4 20.7 20.9 0.324 92 59 15.1 24.0 0.6
STD 0.3 0.3 0.002 1 0 0.1 0.4 0.1
MAX 21.2 21.4 0.325 93 59 15.2 24.6 0.7

 19 106.50 16 AV8 20.6 20.8 0.325 93 59 15.0 23.9 0.8
STD 0.2 0.2 0.004 1 0 0.1 0.2 0.1
MAX 21.0 21.2 0.335 96 59 15.2 24.4 1.0

Average 20.9 21.1 0.325 93 59 15.0 24.2 0.8
Std. Dev. 0.5 0.5 0.003 1 0 0.1 0.5 0.2
Maximum 22.2 22.5 0.335 96 59 15.2 25.7 1.3

Total number of blows analyzed:  19

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 105 - 106.5 HAMMER #1 AWJ B-348
OP: SDW Test date: 11-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 110.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 14 22.2 22.5 0.329 94 0 14.8 25.7 1.3
 2 14 21.1 21.4 0.322 92 59 14.7 24.5 0.8
 3 14 21.5 21.7 0.321 92 59 14.6 24.9 1.0
 4 14 21.2 21.5 0.326 93 59 14.9 24.6 0.9
 5 14 21.3 21.5 0.329 94 59 15.0 24.8 0.7
 6 14 20.9 21.2 0.327 94 59 15.0 24.3 0.5
 7 14 21.1 21.3 0.325 93 59 15.0 24.5 0.4
 8 8 21.2 21.4 0.325 93 59 15.2 24.6 0.5
 9 8 20.4 20.7 0.321 92 59 15.0 23.6 0.5

 10 8 20.6 20.9 0.323 92 59 15.1 23.9 0.6
 11 8 20.6 20.8 0.325 93 59 15.0 23.9 0.7
 12 16 20.7 20.9 0.325 93 59 15.0 24.0 0.7
 13 16 20.6 20.7 0.320 92 59 14.8 23.9 0.6
 14 16 20.5 20.6 0.327 93 59 14.9 23.8 0.8
 15 16 21.0 21.2 0.326 93 59 15.2 24.4 0.9
 16 16 20.5 20.7 0.325 93 59 15.0 23.8 0.8
 17 16 20.5 20.7 0.324 93 59 15.1 23.7 0.9
 18 16 20.4 20.5 0.322 92 59 15.0 23.6 0.8
 19 16 20.5 20.7 0.335 96 59 15.1 23.8 1.0

Average 20.9 21.1 0.325 93 59 15.0 24.2 0.8
Std. Dev. 0.5 0.5 0.003 1 0 0.1 0.5 0.2
Maximum 22.2 22.5 0.335 96 59 15.2 25.7 1.3

Total number of blows analyzed:  19

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 DEPTH 105 - 106 5

TS: 25.6
TB: 18.7

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 DEPTH 105 - 106 5
DESCR: HAMMER #1 AWJ B-348
OPERATOR: SDW
FILE: DRILL RIG 75 DEPTH 105 - 106 5
7/11/2008 10:47:22 AM
Blow Number 3/1

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

110.00
1.16

30000
0.492

16807.9
2.1

13.09
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

22.2
22.5

0.329
94.0
0.0

14.8
26

1.29
0.84

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.03
V3/V4: OK 0.96

Version 2008.098.028



Te
st

 d
at

e:
 1

1-
Ju

l-2
00

8

 F
in

al
 D

is
pl

ac
em

en
t

 B
lo

w
s 

pe
r M

in
ut

e

 M
ax

im
um

 V
el

oc
ity

 E
ne

rg
y 

of
 F

V

 M
ax

im
um

 F
or

ce

 E
ne

rg
y 

Tr
an

sf
er

 R
at

io

P
D

IP
LO

T 
V

er
. 2

00
8.

1 
- P

rin
te

d:
 2

1-
Ju

l-2
00

8
G

R
L 

E
ng

in
ee

rs
, I

nc
. -

 C
as

e 
M

et
ho

d 
R

es
ul

ts

C
C

N
P 

20
08

 S
U

B
SU

R
FA

C
E 

IN
VE

ST
IG

A
TI

O
N

 - 
D

R
IL

L 
R

IG
 7

5 
D

EP
TH

 1
20

 - 
12

1.
5

H
A

M
M

ER
 #

1 
A

W
J 

B
-3

48

12
0.

0

E
TR

 ((
%

))

0

FM
X

 (k
ip

s)

0

V
M

X
 (f

/s
)

0

E
FV

 (*
*)

0.
00

0

D
FN

 (i
n)

0.
0

B
P

M
 (*

*)

0

P e n e t r a t i o n f t

12
0.

5

12
1.

0

12
1.

5

25
50

75
10

0
0.

10
0

0.
20

0
0.

30
0

0.
40

0
20

40
60

80

10
20

30
40

5
10

15
20

0.
5

1.
0

1.
5

2.
0



GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 120 - 121.5 HAMMER #1 AWJ B-348
OP: SDW Test date: 11-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 126.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 5 120.50 10 AV5 21.0 21.1 0.316 90 59 14.8 24.3 0.6
STD 0.1 0.2 0.006 2 0 0.1 0.1 0.2
MAX 21.0 21.4 0.327 93 59 15.0 24.4 0.9

 12 121.00 14 AV7 21.3 21.5 0.324 92 59 14.7 24.7 0.6
STD 0.3 0.3 0.004 1 0 0.1 0.3 0.2
MAX 21.7 21.8 0.330 94 59 14.9 25.2 0.8

 21 121.50 18 AV9 21.6 21.7 0.322 92 59 15.0 25.0 0.8
STD 0.3 0.3 0.002 1 0 0.2 0.4 0.1
MAX 22.0 22.1 0.325 93 59 15.3 25.5 0.9

Average 21.3 21.5 0.321 92 59 14.9 24.7 0.7
Std. Dev. 0.3 0.4 0.005 1 0 0.2 0.4 0.2
Maximum 22.0 22.1 0.330 94 59 15.3 25.5 0.9

Total number of blows analyzed:  21

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 120 - 121.5 HAMMER #1 AWJ B-348
OP: SDW Test date: 11-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 126.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 10 21.0 21.0 0.310 89 0 14.9 24.3 0.4
 2 10 21.0 21.0 0.311 89 59 14.8 24.3 0.4
 3 10 20.9 21.0 0.327 93 59 15.0 24.2 0.6
 4 10 21.0 21.0 0.314 90 59 14.8 24.3 0.6
 5 10 21.0 21.4 0.316 90 59 14.6 24.4 0.9
 6 14 21.3 21.3 0.319 91 59 14.7 24.7 0.2
 7 14 21.4 21.7 0.326 93 59 14.7 24.8 0.5
 8 14 21.7 21.8 0.318 91 59 14.9 25.2 0.5
 9 14 21.3 21.5 0.329 94 59 14.6 24.7 0.7

 10 14 21.5 21.8 0.322 92 59 14.6 24.9 0.7
 11 14 20.8 20.8 0.330 94 59 14.8 24.1 0.8
 12 14 21.3 21.5 0.321 92 59 14.8 24.7 0.7
 13 18 21.8 21.9 0.317 91 58 15.1 25.3 0.7
 14 18 21.0 21.3 0.325 93 58 14.6 24.4 0.7
 15 18 21.8 21.8 0.324 93 59 15.3 25.2 0.9
 16 18 21.4 21.6 0.324 92 58 14.9 24.9 0.8
 17 18 21.7 21.7 0.322 92 59 15.0 25.2 0.8
 18 18 22.0 22.1 0.322 92 59 15.2 25.5 0.9
 19 18 21.5 21.8 0.320 91 58 14.7 24.9 0.8
 20 18 21.6 21.7 0.322 92 58 15.0 25.1 0.7
 21 18 21.1 21.2 0.322 92 58 15.0 24.4 0.8

Average 21.3 21.5 0.321 92 59 14.9 24.7 0.7
Std. Dev. 0.3 0.4 0.005 1 0 0.2 0.4 0.2
Maximum 22.0 22.1 0.330 94 59 15.3 25.5 0.9

Total number of blows analyzed:  21

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 DEPTH 120 - 121 5

TS: 51.2
TB: 17.6

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 DEPTH 120 - 121 5
DESCR: HAMMER #1 AWJ B-348
OPERATOR: SDW
FILE: DRILL RIG 75 DEPTH 120 - 121 5
7/11/2008 12:41:23 PM
Blow Number 11/10

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

126.00
1.16

30000
0.492

16807.9
2.1

14.99
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

21.5
21.8

0.322
91.9
58.7
14.6

25
0.74
0.82

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.00
V3/V4: OK 1.12

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 135 - 136.5 HAMMER #1 AWJ B-348
OP: DJF Test date: 14-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 140.20 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 8 135.50 16 AV8 22.2 22.4 0.333 95 57 16.3 25.7 0.6
STD 0.6 0.6 0.005 1 1 0.3 0.7 0.1
MAX 22.6 22.8 0.338 97 58 16.6 26.2 0.8

 18 136.00 20 AV10 22.4 22.6 0.333 95 57 16.4 26.0 0.7
STD 0.4 0.4 0.004 1 0 0.3 0.4 0.1
MAX 23.0 23.2 0.341 98 58 16.8 26.7 0.8

 33 136.50 30 AV15 22.7 22.9 0.336 96 58 16.4 26.3 0.6
STD 0.4 0.4 0.003 1 0 0.2 0.5 0.1
MAX 23.2 23.4 0.342 98 58 16.8 26.9 0.9

Average 22.5 22.7 0.335 96 57 16.4 26.1 0.6
Std. Dev. 0.5 0.5 0.004 1 0 0.2 0.6 0.1
Maximum 23.2 23.4 0.342 98 58 16.8 26.9 0.9

Total number of blows analyzed:  33

Page 1 of 1



Te
st

 d
at

e:
 1

4-
Ju

l-2
00

8

 F
in

al
 D

is
pl

ac
em

en
t

 B
lo

w
s 

pe
r M

in
ut

e

 M
ax

im
um

 V
el

oc
ity

 E
ne

rg
y 

of
 F

V

 M
ax

im
um

 F
or

ce

 E
ne

rg
y 

Tr
an

sf
er

 R
at

io

P
D

IP
LO

T 
V

er
. 2

00
8.

1 
- P

rin
te

d:
 2

2-
Ju

l-2
00

8
G

R
L 

E
ng

in
ee

rs
, I

nc
. -

 C
as

e 
M

et
ho

d 
R

es
ul

ts

C
C

N
P 

20
08

 S
U

B
SU

R
FA

C
E 

IN
VE

ST
IG

A
TI

O
N

 - 
D

R
IL

L 
R

IG
 7

5 
D

EP
TH

 1
35

 - 
13

6.
5

H
A

M
M

ER
 #

1 
A

W
J 

B
-3

48

0

E
TR

 ((
%

))

0

FM
X

 (k
ip

s)

0

V
M

X
 (f

/s
)

0

E
FV

 (*
*)

0.
00

0

D
FN

 (i
n)

0.
0

B
P

M
 (*

*)

0

B l o w N u m b e r

5 10 15 20 25 30 35

25
50

75
10

0
0.

10
0

0.
20

0
0.

30
0

0.
40

0
20

40
60

80

10
20

30
40

5
10

15
20

0.
5

1.
0

1.
5

2.
0



GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 135 - 136.5 HAMMER #1 AWJ B-348
OP: DJF Test date: 14-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 140.20 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 16 19.2 19.4 0.315 90 0 14.4 22.3 0.7
 2 16 20.4 20.8 0.325 93 56 14.6 23.7 0.8
 3 16 20.3 20.7 0.324 93 56 14.9 23.5 0.7
 4 16 20.2 20.6 0.327 93 57 14.9 23.4 0.6
 5 16 20.4 20.8 0.325 93 58 14.7 23.7 0.6
 6 16 20.2 20.6 0.326 93 57 14.8 23.5 0.5
 7 16 20.4 20.7 0.315 90 57 14.7 23.6 0.4
 8 16 19.9 20.1 0.317 91 58 15.1 23.1 0.4
 9 20 20.4 20.6 0.312 89 57 14.9 23.6 0.5

 10 20 20.1 20.5 0.320 92 57 14.8 23.4 0.5
 11 20 20.5 20.7 0.322 92 57 14.5 23.8 0.6
 12 20 20.5 20.7 0.319 91 58 14.9 23.7 0.6
 13 20 20.8 21.1 0.329 94 58 14.7 24.2 0.8
 14 20 20.0 20.2 0.318 91 58 14.9 23.2 0.6
 15 20 20.1 20.5 0.323 92 57 14.8 23.4 0.7
 16 20 20.4 20.6 0.323 92 57 14.7 23.6 0.7
 17 20 20.7 20.9 0.317 91 58 14.5 24.0 0.7
 18 20 20.7 20.9 0.322 92 58 15.1 24.0 0.8
 19 30 20.7 20.9 0.324 93 58 14.9 24.0 0.9
 20 30 20.5 20.7 0.321 92 58 14.5 23.8 0.7
 21 30 20.3 20.5 0.324 93 58 15.2 23.6 0.9
 22 30 20.7 20.9 0.326 93 58 14.5 24.0 0.7
 23 30 20.1 20.3 0.317 91 58 15.0 23.3 0.7
 24 30 20.3 20.6 0.325 93 57 14.6 23.6 0.7
 25 30 20.1 20.4 0.324 93 58 14.7 23.3 0.6
 26 30 20.9 21.2 0.328 94 58 14.7 24.2 0.6
 27 30 20.3 20.6 0.324 93 58 14.8 23.6 0.8
 28 30 20.2 20.4 0.328 94 58 15.0 23.5 0.5
 29 30 20.6 20.9 0.328 94 58 14.8 23.9 0.5
 30 30 20.3 20.4 0.322 92 58 15.1 23.5 0.5
 31 30 20.6 20.9 0.326 93 58 14.8 23.9 0.4
 32 30 20.2 20.4 0.320 92 58 14.9 23.5 0.4
 33 30 20.1 20.5 0.323 92 58 14.8 23.4 0.4

Average 20.3 20.6 0.322 92 57 14.8 23.6 0.6
Std. Dev. 0.3 0.3 0.004 1 0 0.2 0.4 0.1
Maximum 20.9 21.2 0.329 94 58 15.2 24.2 0.9

Total number of blows analyzed:  33

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 DEPTH 135 - 136 5

TS: 51.2
TB: 17.6

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 DEPTH 135 - 136 5
DESCR: HAMMER #1 AWJ B-348
OPERATOR: DJF
FILE: DRILL RIG 75 DEPTH 135 - 136 5
7/14/2008 12:37:09 PM
Blow Number 23/22

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

140.20
1.16

30000
0.492

16807.9
2.1

16.70
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

23.1
23.3

0.338
96.6
57.7
16.3

27
0.75
0.79

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.02
V3/V4: OK 0.95

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 150 - 151.5 HAMMER #1 AWJ B-348
OP: DJF Test date: 14-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 155.20 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 6 150.50 12 AV6 22.6 22.8 0.326 93 52 16.0 26.2 1.0
STD 0.1 0.1 0.005 1 9 0.5 0.2 0.4
MAX 22.8 23.0 0.333 95 59 16.8 26.4 1.2

 12 151.00 12 AV6 23.0 23.2 0.333 95 59 16.1 26.7 0.7
STD 0.1 0.1 0.005 1 0 0.2 0.1 0.2
MAX 23.1 23.3 0.340 97 59 16.4 26.8 1.0

 22 151.50 20 AV10 23.1 23.3 0.331 95 59 16.2 26.8 0.7
STD 0.2 0.2 0.004 1 0 0.2 0.2 0.1
MAX 23.3 23.5 0.338 97 59 16.4 27.1 0.9

Average 23.0 23.1 0.330 94 57 16.1 26.6 0.8
Std. Dev. 0.2 0.2 0.005 1 6 0.3 0.3 0.3
Maximum 23.3 23.5 0.340 97 59 16.8 27.1 1.2

Total number of blows analyzed:  22

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 150 - 151.5 HAMMER #1 AWJ B-348
OP: DJF Test date: 14-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 155.20 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 12 21.4 21.6 0.306 87 32 14.2 24.8 1.2
 2 12 21.0 21.2 0.315 90 56 13.9 24.3 1.2
 3 12 21.4 21.6 0.322 92 55 14.3 24.8 1.2
 4 12 21.2 21.4 0.315 90 55 14.2 24.6 1.2
 5 12 20.8 21.2 0.316 90 57 14.6 24.2 0.5
 6 12 21.2 21.4 0.315 90 59 14.5 24.6 0.3
 7 12 21.8 21.9 0.326 93 59 14.5 25.2 1.0
 8 12 21.1 21.3 0.318 91 59 14.3 24.5 0.4
 9 12 21.4 21.6 0.316 90 59 14.2 24.9 0.5

 10 12 21.6 21.8 0.321 92 59 14.4 25.0 0.6
 11 12 21.8 22.0 0.328 94 59 14.6 25.2 1.0
 12 12 21.5 21.7 0.316 90 59 14.2 24.9 0.6
 13 20 21.8 22.1 0.321 92 59 14.7 25.3 0.7
 14 20 21.4 21.7 0.322 92 59 14.3 24.8 0.9
 15 20 21.3 21.5 0.313 90 59 14.3 24.7 0.6
 16 20 21.1 21.4 0.319 91 59 14.1 24.5 0.6
 17 20 21.1 21.3 0.319 91 59 14.1 24.5 0.8
 18 20 21.5 21.7 0.317 91 58 14.4 24.9 0.7
 19 20 21.3 21.6 0.325 93 59 14.3 24.8 0.5
 20 20 21.7 21.9 0.322 92 59 14.4 25.2 0.7
 21 20 21.6 21.8 0.326 93 59 14.4 25.0 0.7
 22 20 21.5 21.8 0.314 90 59 14.4 24.9 0.6

Average 21.4 21.6 0.319 91 57 14.3 24.8 0.8
Std. Dev. 0.3 0.2 0.005 1 6 0.2 0.3 0.3
Maximum 21.8 22.1 0.328 94 59 14.7 25.3 1.2

Total number of blows analyzed:  22

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 DEPTH 150 - 151 5

TS: 51.2
TB: 17.6

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 DEPTH 150 - 151 5
DESCR: HAMMER #1 AWJ B-348
OPERATOR: DJF
FILE: DRILL RIG 75 DEPTH 150 - 151 5
7/14/2008 3:14:33 PM
Blow Number 17/13

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

155.20
1.16

30000
0.492

16807.9
2.1

18.47
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

23.0
23.4

0.333
95.1
58.9
16.0

27
0.74
0.80

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.03
V3/V4: OK 1.04

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 BEPTH 165 - 166.5 HAMMER #1 AWJ B-348
OP: DJF Test date: 14-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 180.20 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 5 165.50 10 AV5 21.9 22.2 0.329 94 58 16.8 25.4 0.6
STD 0.3 0.3 0.002 1 1 0.3 0.4 0.1
MAX 22.5 22.8 0.333 95 59 17.3 26.1 0.8

 12 166.00 14 AV7 21.8 22.2 0.330 94 57 17.0 25.3 0.6
STD 0.3 0.3 0.003 1 0 0.2 0.3 0.1
MAX 22.2 22.6 0.334 95 58 17.3 25.8 0.8

 20 166.50 16 AV8 22.1 22.5 0.330 94 57 16.9 25.7 0.6
STD 0.2 0.2 0.003 1 0 0.1 0.2 0.1
MAX 22.4 22.7 0.337 96 58 17.0 26.0 0.8

Average 22.0 22.3 0.330 94 58 16.9 25.5 0.6
Std. Dev. 0.3 0.3 0.003 1 0 0.2 0.3 0.1
Maximum 22.5 22.8 0.337 96 59 17.3 26.1 0.8

Total number of blows analyzed:  20

Page 1 of 1



Te
st

 d
at

e:
 1

4-
Ju

l-2
00

8

 F
in

al
 D

is
pl

ac
em

en
t

 B
lo

w
s 

pe
r M

in
ut

e

 M
ax

im
um

 V
el

oc
ity

 E
ne

rg
y 

of
 F

V

 M
ax

im
um

 F
or

ce

 E
ne

rg
y 

Tr
an

sf
er

 R
at

io

P
D

IP
LO

T 
V

er
. 2

00
8.

1 
- P

rin
te

d:
 2

2-
Ju

l-2
00

8
G

R
L 

E
ng

in
ee

rs
, I

nc
. -

 C
as

e 
M

et
ho

d 
R

es
ul

ts

C
C

N
P 

20
08

 S
U

B
SU

R
FA

C
E 

IN
VE

ST
IG

A
TI

O
N

 - 
D

R
IL

L 
R

IG
 7

5 
B

EP
TH

 1
65

 - 
16

6.
5

H
A

M
M

ER
 #

1 
A

W
J 

B
-3

48

0

E
TR

 ((
%

))

0

FM
X

 (k
ip

s)

0

V
M

X
 (f

/s
)

0

E
FV

 (*
*)

0.
00

0

D
FN

 (i
n)

0.
0

B
P

M
 (*

*)

0

B l o w N u m b e r

2 4 6 8 10 12 14 16 18 20

25
50

75
10

0
0.

10
0

0.
20

0
0.

30
0

0.
40

0
20

40
60

80

10
20

30
40

5
10

15
20

0.
5

1.
0

1.
5

2.
0



GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 BEPTH 165 - 166.5 HAMMER #1 AWJ B-348
OP: DJF Test date: 14-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 180.20 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 10 21.0 21.1 0.322 92 0 15.0 24.3 0.8
 2 10 20.0 20.1 0.314 90 59 15.1 23.2 0.4
 3 10 20.3 20.5 0.316 90 57 15.4 23.5 0.6
 4 10 20.2 20.4 0.316 90 57 15.3 23.5 0.6
 5 10 20.3 20.6 0.317 91 57 15.1 23.5 0.6
 6 14 20.5 20.7 0.322 92 58 15.5 23.7 0.6
 7 14 20.2 20.5 0.313 89 57 15.4 23.5 0.5
 8 14 20.7 20.9 0.318 91 57 15.5 24.0 0.5
 9 14 20.2 20.6 0.319 91 57 15.1 23.4 0.5

 10 14 20.5 20.9 0.323 92 57 15.2 23.8 0.6
 11 14 20.2 20.4 0.316 90 58 15.4 23.4 0.6
 12 14 20.3 20.5 0.321 92 58 15.1 23.5 0.8
 13 16 20.4 20.6 0.316 90 58 15.3 23.7 0.6
 14 16 20.7 21.1 0.325 93 57 15.0 24.0 0.8
 15 16 19.9 20.3 0.318 91 58 14.9 23.1 0.5
 16 16 20.4 20.6 0.317 90 57 15.4 23.7 0.5
 17 16 20.5 20.7 0.320 91 57 15.2 23.8 0.7
 18 16 20.7 21.0 0.320 91 58 15.5 24.0 0.5
 19 16 20.1 20.5 0.319 91 58 15.2 23.3 0.6
 20 16 20.3 20.7 0.318 91 57 15.0 23.6 0.6

Average 20.4 20.6 0.318 91 58 15.2 23.6 0.6
Std. Dev. 0.2 0.3 0.003 1 0 0.2 0.3 0.1
Maximum 21.0 21.1 0.325 93 59 15.5 24.3 0.8

Total number of blows analyzed:  20

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 BEPTH 165 - 166 5

TS: 51.2
TB: 17.6

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 BEPTH 165 - 166 5
DESCR: HAMMER #1 AWJ B-348
OPERATOR: DJF
FILE: DRILL RIG 75 DEPTH 165 - 166 5
7/14/2008 5:53:12 PM
Blow Number 22/17

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

180.20
1.16

30000
0.492

16807.9
2.1

21.44
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

22.3
22.7

0.331
94.6
57.4
16.7

26
0.69
0.75

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.03
V3/V4: OK 0.91

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 180 - 181.5 HAMMER #1 AWJ B-348
OP: DJF Test date: 15-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 184.20 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 8 180.50 16 AV8 19.7 20.1 0.332 95 58 19.1 22.9 0.6
STD 0.2 0.2 0.004 1 0 0.3 0.3 0.1
MAX 20.2 20.5 0.338 97 58 19.3 23.4 0.8

 18 181.00 20 AV10 19.4 19.7 0.334 95 58 19.1 22.5 0.7
STD 0.3 0.3 0.003 1 0 0.4 0.4 0.1
MAX 20.0 20.2 0.338 97 58 19.6 23.2 0.9

 32 181.50 28 AV14 19.1 19.3 0.328 94 58 18.9 22.1 0.6
STD 0.2 0.2 0.002 1 0 0.3 0.2 0.1
MAX 19.4 19.7 0.331 95 58 19.6 22.5 0.7

Average 19.3 19.7 0.331 95 58 19.0 22.4 0.6
Std. Dev. 0.4 0.4 0.004 1 0 0.3 0.4 0.1
Maximum 20.2 20.5 0.338 97 58 19.6 23.4 0.9

Total number of blows analyzed:  32

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 180 - 181.5 HAMMER #1 AWJ B-348
OP: DJF Test date: 15-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 184.20 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 16 18.2 18.3 0.318 91 0 17.4 21.2 0.5
 2 16 17.7 18.1 0.313 90 58 17.3 20.6 0.4
 3 16 18.0 18.1 0.320 91 57 17.2 20.9 0.6
 4 16 17.9 18.2 0.321 92 57 17.4 20.7 0.5
 5 16 17.9 18.3 0.318 91 58 17.2 20.8 0.7
 6 16 18.2 18.3 0.326 93 58 17.2 21.1 0.8
 7 16 17.7 18.1 0.323 92 58 17.3 20.5 0.6
 8 16 18.4 18.7 0.323 92 57 16.9 21.3 0.6
 9 20 18.4 18.7 0.325 93 58 16.7 21.4 0.7

 10 20 17.7 17.8 0.326 93 58 17.4 20.5 0.7
 11 20 17.9 18.2 0.323 92 58 17.0 20.8 0.9
 12 20 17.5 17.8 0.323 92 57 17.3 20.4 0.7
 13 20 17.2 17.5 0.324 92 58 17.5 20.0 0.6
 14 20 17.6 17.8 0.322 92 58 17.0 20.4 0.8
 15 20 17.2 17.5 0.327 93 58 17.6 20.0 0.8
 16 20 17.1 17.4 0.322 92 58 17.2 19.8 0.8
 17 20 17.4 17.7 0.318 91 57 17.0 20.2 0.8
 18 20 17.6 17.8 0.321 92 58 17.2 20.4 0.7
 19 28 17.6 17.8 0.319 91 58 16.4 20.4 0.7
 20 28 17.6 17.7 0.320 91 57 16.9 20.4 0.6
 21 28 17.0 17.3 0.317 91 58 17.0 19.7 0.7
 22 28 17.2 17.4 0.316 90 58 17.0 19.9 0.7
 23 28 16.7 17.0 0.316 90 58 17.3 19.4 0.6
 24 28 17.4 17.6 0.319 91 57 17.2 20.2 0.6
 25 28 17.4 17.6 0.315 90 58 17.2 20.2 0.6
 26 28 17.3 17.5 0.319 91 58 17.3 20.1 0.7
 27 28 17.2 17.5 0.320 91 58 17.3 20.0 0.6
 28 28 17.4 17.5 0.317 91 58 16.8 20.2 0.6
 29 28 17.4 17.5 0.316 90 58 16.9 20.2 0.6
 30 28 17.0 17.3 0.313 89 58 16.9 19.7 0.6
 31 28 17.1 17.4 0.315 90 58 17.0 19.8 0.5
 32 28 17.4 17.5 0.320 92 58 16.8 20.1 0.6

Average 17.5 17.8 0.320 91 58 17.1 20.3 0.6
Std. Dev. 0.4 0.4 0.004 1 0 0.2 0.5 0.1
Maximum 18.4 18.7 0.327 93 58 17.6 21.4 0.9

Total number of blows analyzed:  32
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GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 DEPTH 180 - 181 5

TS: 51.2
TB: 17.6

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 DEPTH 180 - 181 5
DESCR: HAMMER #1 AWJ B-348
OPERATOR: DJF
FILE: DRILL RIG 75 DEPTH 180 - 181 5
7/15/2008 9:45:12 AM
Blow Number 10/9

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

184.20
1.16

30000
0.492

16807.9
2.1

21.90
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

20.0
20.2

0.337
96.2
57.7
18.6

23
0.69
0.60

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.03
V3/V4: OK 0.96

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 195 - 196.5 HAMMER #1 AWJ B-348
OP: DJF Test date: 15-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 199.20 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 5 195.50 10 AV5 18.5 18.7 0.324 93 59 16.8 21.4 0.6
STD 0.3 0.3 0.003 1 0 0.3 0.3 0.2
MAX 19.0 19.3 0.329 94 59 17.1 22.1 0.8

 11 196.00 12 AV6 18.0 18.2 0.325 93 59 17.1 20.9 0.6
STD 0.2 0.2 0.004 1 0 0.2 0.2 0.1
MAX 18.3 18.4 0.327 93 59 17.4 21.2 0.7

 25 196.50 28 AV14 18.0 18.3 0.328 94 59 17.3 20.9 0.6
STD 0.2 0.3 0.006 2 0 0.2 0.3 0.1
MAX 18.4 18.7 0.339 97 59 17.6 21.4 0.8

Average 18.1 18.4 0.327 93 59 17.1 21.0 0.6
Std. Dev. 0.3 0.3 0.005 2 0 0.3 0.3 0.1
Maximum 19.0 19.3 0.339 97 59 17.6 22.1 0.8

Total number of blows analyzed:  25

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 195 - 196.5 HAMMER #1 AWJ B-348
OP: DJF Test date: 15-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 199.20 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 10 19.0 19.3 0.321 92 0 16.5 22.1 0.7
 2 10 18.5 18.8 0.329 94 59 17.1 21.4 0.8
 3 10 18.2 18.5 0.324 93 59 16.8 21.1 0.3
 4 10 18.3 18.6 0.326 93 59 17.1 21.2 0.5
 5 10 18.3 18.4 0.320 91 58 16.5 21.2 0.6
 6 12 18.0 18.1 0.316 90 59 16.6 20.8 0.6
 7 12 18.2 18.4 0.326 93 59 17.1 21.1 0.7
 8 12 17.8 18.0 0.327 93 59 17.4 20.7 0.6
 9 12 18.1 18.2 0.324 93 59 17.1 20.9 0.6

 10 12 18.3 18.4 0.327 93 58 17.0 21.2 0.7
 11 12 17.8 18.0 0.327 93 59 17.2 20.7 0.6
 12 28 17.9 18.1 0.329 94 58 17.4 20.8 0.6
 13 28 17.9 18.1 0.333 95 59 17.6 20.8 0.7
 14 28 17.4 17.6 0.336 96 59 17.6 20.2 0.8
 15 28 18.0 18.2 0.328 94 59 17.3 20.9 0.7
 16 28 18.3 18.5 0.331 95 59 17.2 21.2 0.7
 17 28 17.9 18.2 0.331 95 59 17.4 20.8 0.7
 18 28 18.3 18.6 0.330 94 58 17.3 21.3 0.7
 19 28 18.4 18.7 0.339 97 58 17.3 21.4 0.7
 20 28 18.0 18.2 0.330 94 59 17.3 20.9 0.6
 21 28 18.1 18.4 0.323 92 59 17.1 21.0 0.6
 22 28 18.1 18.3 0.326 93 58 17.3 21.0 0.5
 23 28 18.2 18.5 0.323 92 59 17.3 21.1 0.4
 24 28 18.0 18.3 0.321 92 59 17.2 20.9 0.4
 25 28 18.0 18.3 0.318 91 59 17.0 20.8 0.4

Average 18.1 18.4 0.327 93 59 17.1 21.0 0.6
Std. Dev. 0.3 0.3 0.005 2 0 0.3 0.3 0.1
Maximum 19.0 19.3 0.339 97 59 17.6 22.1 0.8

Total number of blows analyzed:  25

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 DEPTH 195 - 191 5

TS: 51.2
TB: 17.6

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 DEPTH 195 - 191 5
DESCR: HAMMER #1 AWJ B-348
OPERATOR: DJF
FILE: DRILL RIG 75 DEPTH 195 - 196 5.W01
7/15/2008 2:47:19 PM
Blow Number 28/25

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

199.20
1.16

30000
0.492

16807.9
2.1

23.70
0.50

196.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

18.0
18.3

0.318
90.7
58.5
17.0

21
0.38
0.59

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.04
V3/V4: OK 0.97

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 198.5 - 200 HAMMER #1 AWJ B-348
OP: DJF Test date: 15-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 204.20 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 7 199.00 14 AV7 20.3 20.4 0.324 93 59 18.0 23.5 1.1
STD 0.5 0.5 0.007 2 0 0.3 0.6 0.4
MAX 20.9 21.1 0.333 95 59 18.6 24.2 1.5

 12 199.50 10 AV5 21.0 21.2 0.320 91 59 17.6 24.4 0.7
STD 0.6 0.6 0.003 1 0 0.3 0.8 0.1
MAX 22.1 22.3 0.323 92 59 18.0 25.7 0.9

 20 200.00 16 AV8 21.8 22.0 0.321 92 59 17.2 25.3 0.7
STD 0.4 0.4 0.006 2 0 0.1 0.5 0.1
MAX 22.4 22.4 0.337 96 59 17.4 26.0 0.8

Average 21.1 21.2 0.322 92 59 17.6 24.4 0.8
Std. Dev. 0.8 0.8 0.006 2 0 0.4 1.0 0.3
Maximum 22.4 22.4 0.337 96 59 18.6 26.0 1.5

Total number of blows analyzed:  20

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 DEPTH 198.5 - 200 HAMMER #1 AWJ B-348
OP: DJF Test date: 15-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 204.20 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 14 18.8 18.8 0.298 85 0 16.0 21.8 1.1
 2 14 18.4 18.4 0.318 91 59 16.6 21.3 1.3
 3 14 19.1 19.2 0.312 89 59 16.2 22.2 1.4
 4 14 19.7 19.8 0.316 90 59 16.3 22.9 1.5
 5 14 19.6 19.7 0.322 92 59 16.3 22.7 1.4
 6 14 19.0 19.0 0.318 91 59 16.3 22.0 0.5
 7 14 19.1 19.3 0.310 89 59 16.1 22.2 0.5
 8 10 19.8 19.9 0.312 89 59 16.3 22.9 0.9
 9 10 18.8 18.9 0.312 89 58 16.2 21.8 0.7

 10 10 19.2 19.2 0.310 88 59 16.3 22.2 0.7
 11 10 20.3 20.4 0.307 88 59 16.0 23.6 0.6
 12 10 20.1 20.1 0.306 88 59 15.7 23.3 0.6
 13 16 20.5 20.5 0.309 88 59 15.8 23.8 0.5
 14 16 20.3 20.4 0.305 87 58 15.7 23.6 0.6
 15 16 20.1 20.2 0.308 88 59 15.6 23.4 0.7
 16 16 20.3 20.4 0.307 88 59 15.7 23.5 0.7
 17 16 19.7 19.8 0.308 88 59 15.6 22.9 0.7
 18 16 20.3 20.3 0.309 88 58 15.8 23.6 0.7
 19 16 20.0 20.1 0.324 92 59 15.5 23.2 0.8
 20 16 19.3 19.4 0.307 88 59 15.8 22.4 0.5

Average 19.6 19.7 0.311 89 59 16.0 22.8 0.8
Std. Dev. 0.6 0.6 0.006 2 0 0.3 0.7 0.3
Maximum 20.5 20.5 0.324 92 59 16.6 23.8 1.5

Total number of blows analyzed:  20

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 DEPTH 198 5 - 200

TS: 51.2
TB: 17.6

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 DEPTH 198 5 - 200
DESCR: HAMMER #1 AWJ B-348
OPERATOR: DJF
FILE: DRILL RIG 75 DEPTH 198 5 - 200
7/15/2008 3:33:57 PM
Blow Number 26/19

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

204.20
1.16

30000
0.492

16807.9
2.1

24.30
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

22.0
22.1

0.337
96.2
58.7
17.1

25
0.79
0.72

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 0.98
V3/V4: OK 0.91

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 15-16.5 HAMMER #2 AWJ 
OP: DJF Test date: 23-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 18.20 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 5 15.50 10 AV5 19.8 19.8 0.262 75 47 16.7 23.6 1.5
STD 1.2 1.2 0.013 4 11 0.3 1.5 0.4
MAX 20.7 20.7 0.276 79 54 17.1 24.6 2.1

 14 16.00 18 AV9 20.2 20.2 0.275 79 53 15.9 24.0 0.8
STD 0.4 0.4 0.006 2 0 0.2 0.5 0.2
MAX 20.7 20.7 0.283 81 54 16.3 24.6 1.0

 25 16.50 22 AV11 20.0 20.0 0.281 80 53 15.6 23.8 0.8
STD 0.4 0.4 0.008 2 0 0.5 0.5 0.2
MAX 20.6 20.7 0.295 84 53 16.3 24.5 1.1

Average 20.0 20.0 0.275 79 52 15.9 23.8 1.0
Std. Dev. 0.7 0.7 0.011 3 5 0.6 0.8 0.4
Maximum 20.7 20.7 0.295 84 54 17.1 24.6 2.1

Total number of blows analyzed:  25

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 15-16.5 HAMMER #2 AWJ 
OP: DJF Test date: 23-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 18.20 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 10 17.4 17.4 0.237 68 0 16.3 20.7 2.1
 2 10 20.3 20.4 0.260 74 54 17.1 24.2 1.8
 3 10 20.7 20.7 0.276 79 53 17.0 24.6 1.5
 4 10 19.9 19.9 0.264 75 53 16.6 23.7 1.3
 5 10 20.7 20.7 0.271 77 27 16.3 24.6 0.9
 6 18 19.5 19.5 0.266 76 54 16.3 23.2 1.0
 7 18 19.6 19.6 0.265 76 53 15.9 23.3 1.0
 8 18 20.1 20.1 0.273 78 53 15.9 23.9 0.9
 9 18 20.7 20.7 0.280 80 53 15.9 24.6 0.8

 10 18 20.7 20.7 0.272 78 53 15.7 24.6 0.5
 11 18 20.1 20.1 0.282 81 53 15.6 23.9 0.7
 12 18 20.4 20.4 0.283 81 53 15.9 24.2 0.6
 13 18 20.3 20.4 0.282 81 53 16.2 24.2 0.9
 14 18 20.1 20.1 0.275 79 53 16.2 23.9 0.9
 15 22 20.3 20.3 0.275 78 53 15.9 24.1 0.8
 16 22 19.3 19.3 0.271 77 53 15.5 23.0 0.7
 17 22 20.6 20.7 0.295 84 53 16.3 24.5 1.0
 18 22 20.3 20.4 0.278 79 53 15.6 24.2 0.9
 19 22 19.9 20.0 0.278 79 53 15.8 23.7 0.7
 20 22 20.0 20.0 0.285 81 53 16.1 23.8 0.9
 21 22 20.3 20.4 0.295 84 53 15.9 24.2 1.1
 22 22 20.0 20.1 0.278 79 53 15.2 23.8 0.8
 23 22 19.9 20.0 0.283 81 53 15.4 23.7 0.9
 24 22 19.6 19.6 0.281 80 53 14.7 23.3 0.8
 25 22 19.4 19.4 0.271 77 53 14.8 23.1 0.2

Average 20.0 20.0 0.275 79 52 15.9 23.8 1.0
Std. Dev. 0.7 0.7 0.011 3 5 0.6 0.8 0.4
Maximum 20.7 20.7 0.295 84 54 17.1 24.6 2.1

Total number of blows analyzed:  25

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 550-X DEPTH 15-16 5

TS: 25.6
TB: 18.7

F (50)
V (23.5)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 550-X DEPTH 15-16 5
DESCR: HAMMER #2 AWJ B-354
OPERATOR: DJF
FILE: DRILL RIG 550-X DEPTH 15-16 5
6/23/2008 5:17:17 PM
Blow Number 23/22

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

18.00
1.19

30000
0.492

16807.9
2.1

2.10
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

21.3
21.3

0.291
83.0
53.2
16.0

25
0.84
0.76

Sensors
F3: [171-AWJ-1] 212.1 (1)
F4: [171-AWJ-2] 212.23 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.00
V3/V4: OK 1.02

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 33.5-35 HAMMER #2 AWJ B-354
OP: DJF Test date: 24-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 38.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 5 34.00 10 AV5 18.5 18.7 0.293 84 53 15.4 22.0 1.9
STD 0.2 0.2 0.005 1 0 0.2 0.2 0.1
MAX 18.7 18.9 0.298 85 54 15.8 22.3 2.1

 8 34.50 6 AV3 18.6 18.9 0.298 85 53 15.7 22.1 1.5
STD 0.1 0.1 0.003 1 0 0.1 0.1 0.1
MAX 18.7 19.0 0.302 86 53 15.8 22.2 1.6

 13 35.00 10 AV5 18.2 18.5 0.298 85 53 15.6 21.7 1.1
STD 0.2 0.3 0.003 1 0 0.2 0.3 0.1
MAX 18.6 18.9 0.303 87 53 15.9 22.1 1.3

Average 18.4 18.7 0.296 85 53 15.6 21.9 1.5
Std. Dev. 0.3 0.2 0.004 1 0 0.2 0.3 0.4
Maximum 18.7 19.0 0.303 87 54 15.9 22.3 2.1

Total number of blows analyzed:  13

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 33.5-35 HAMMER #2 AWJ B-354
OP: DJF Test date: 24-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 38.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 10 18.7 18.9 0.286 82 0 15.2 22.3 2.0
 2 10 18.3 18.5 0.298 85 54 15.8 21.7 2.1
 3 10 18.6 18.7 0.293 84 53 15.5 22.1 2.0
 4 10 18.4 18.7 0.291 83 53 15.4 22.0 1.9
 5 10 18.5 18.8 0.298 85 54 15.3 22.1 1.8
 6 6 18.5 18.7 0.299 85 53 15.6 22.0 1.6
 7 6 18.6 18.9 0.294 84 53 15.6 22.1 1.5
 8 6 18.7 19.0 0.302 86 53 15.8 22.2 1.4
 9 10 18.6 18.9 0.298 85 53 15.8 22.1 1.3

 10 10 17.8 18.1 0.295 84 53 15.6 21.2 1.2
 11 10 18.0 18.3 0.295 84 53 15.5 21.5 1.2
 12 10 18.2 18.4 0.303 87 53 15.9 21.7 1.2
 13 10 18.4 18.7 0.298 85 53 15.5 21.9 0.9

Average 18.4 18.7 0.296 85 53 15.6 21.9 1.5
Std. Dev. 0.3 0.2 0.004 1 0 0.2 0.3 0.4
Maximum 18.7 19.0 0.303 87 54 15.9 22.3 2.1

Total number of blows analyzed:  13

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 550-X DEPTH 33 5-35

TS: 25.6
TB: 18.7

F (50)
V (23.5)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 550-X DEPTH 33 5-35
DESCR: HAMMER #2 AWJ B-354
OPERATOR: DJF
FILE: DRILL RIG 550-X DEPTH 33 5-35
6/24/2008 11:59:13 AM
Blow Number 8/6

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

38.00
1.19

30000
0.492

16807.9
2.1

4.50
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

20.0
20.4

0.310
88.5
53.4
17.0

24
1.65
0.66

Sensors
F3: [171-AWJ-1] 212.1 (1)
F4: [171-AWJ-2] 212.23 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 0.97
V3/V4: OK 0.93

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 45-46.5 HAMMER #2 AWJ B-354
OP: DJF Test date: 24-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 48.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 8 45.50 16 AV8 20.0 20.3 0.295 84 53 14.5 23.8 1.0
STD 0.2 0.1 0.003 1 0 0.4 0.2 0.2
MAX 20.2 20.5 0.300 86 53 15.1 24.0 1.5

 15 46.00 14 AV7 20.0 20.3 0.297 85 53 14.4 23.8 0.8
STD 0.2 0.1 0.003 1 0 0.3 0.2 0.0
MAX 20.3 20.5 0.302 86 53 14.8 24.1 0.9

 23 46.50 16 AV8 20.1 20.4 0.299 85 52 14.4 23.9 0.7
STD 0.2 0.2 0.002 1 0 0.2 0.3 0.1
MAX 20.4 20.7 0.303 87 53 14.6 24.3 0.8

Average 20.0 20.4 0.297 85 53 14.4 23.8 0.8
Std. Dev. 0.2 0.2 0.003 1 0 0.3 0.2 0.2
Maximum 20.4 20.7 0.303 87 53 15.1 24.3 1.5

Total number of blows analyzed:  23

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 45 - 46.5 HAMMER #2 AWJ B-354
OP: DJF Test date: 24-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 48.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 16 19.8 20.3 0.291 83 0 14.9 23.6 1.1
 2 16 19.7 20.0 0.293 84 53 15.1 23.4 1.5
 3 16 20.0 20.3 0.294 84 53 14.9 23.8 1.1
 4 16 20.2 20.5 0.300 86 52 14.4 24.0 0.8
 5 16 20.1 20.4 0.300 86 53 14.1 23.9 0.9
 6 16 19.9 20.2 0.297 85 53 14.0 23.7 0.9
 7 16 20.1 20.4 0.293 84 52 14.1 23.9 0.7
 8 16 20.1 20.4 0.291 83 53 14.3 23.9 0.7
 9 14 20.0 20.3 0.296 85 52 13.9 23.8 0.9

 10 14 19.9 20.2 0.296 84 53 14.2 23.6 0.8
 11 14 19.9 20.2 0.302 86 53 14.5 23.6 0.8
 12 14 19.9 20.2 0.296 85 52 14.5 23.7 0.7
 13 14 19.9 20.3 0.293 84 53 14.4 23.7 0.7
 14 14 20.3 20.5 0.298 85 52 14.8 24.1 0.8
 15 14 20.2 20.5 0.297 85 53 14.3 24.0 0.7
 16 16 20.3 20.6 0.296 85 52 14.5 24.2 0.8
 17 16 19.9 20.2 0.300 86 53 14.1 23.6 0.8
 18 16 19.9 20.3 0.295 84 53 14.4 23.7 0.7
 19 16 19.9 20.3 0.300 86 52 14.2 23.7 0.6
 20 16 20.2 20.5 0.303 87 53 14.4 24.0 0.7
 21 16 19.9 20.2 0.298 85 52 14.4 23.6 0.5
 22 16 20.3 20.6 0.298 85 52 14.4 24.1 0.6
 23 16 20.4 20.7 0.300 86 52 14.6 24.3 0.7

Average 20.0 20.4 0.297 85 53 14.4 23.8 0.8
Std. Dev. 0.2 0.2 0.003 1 0 0.3 0.2 0.2
Maximum 20.4 20.7 0.303 87 53 15.1 24.3 1.5

Total number of blows analyzed:  23
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GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 550-X DEPTH 45-46 5

TS: 25.6
TB: 18.7

F (50)
V (23.5)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 550-X DEPTH 45-46 5
DESCR: HAMMER #2 AWJ B-354
OPERATOR: DJF
FILE: DRILL RIG 550-X DEPTH 45-46 5
6/24/2008 12:57:37 PM
Blow Number 22/6

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

48.00
1.19

30000
0.492

16807.9
2.1

5.70
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

21.8
22.3

0.308
87.9
52.6
15.8

26
0.92
0.77

Sensors
F3: [171-AWJ-1] 212.1 (1)
F4: [171-AWJ-2] 212.23 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 0.96
V3/V4: OK 0.99

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 60-61.5 HAMMER #2 AWJ B-354
OP: DJF Test date: 24-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 62.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 120 20.2 20.4 0.284 81 0 16.2 24.1 0.6
 2 120 20.9 21.2 0.299 85 53 16.6 24.8 1.1
 3 120 20.9 21.3 0.293 84 53 15.9 24.8 0.5
 4 120 21.0 21.3 0.301 86 53 16.2 25.0 0.5
 5 120 21.0 21.4 0.299 85 53 15.1 25.0 0.6
 6 120 20.5 20.8 0.298 85 53 15.0 24.4 0.4
 7 120 20.9 21.2 0.294 84 53 14.4 24.9 0.5
 8 120 21.0 21.2 0.301 86 53 14.1 24.9 0.5
 9 120 21.0 21.3 0.301 86 53 14.2 25.0 0.4

 10 120 20.9 21.2 0.299 85 53 14.2 24.8 0.4
 11 120 20.9 21.2 0.305 87 53 14.4 24.8 0.5
 12 120 20.7 21.0 0.298 85 53 14.1 24.7 0.4
 13 120 20.7 21.0 0.301 86 53 14.2 24.6 0.4
 14 120 20.9 21.3 0.303 87 53 14.4 24.9 0.3
 15 120 20.9 21.2 0.303 86 53 14.3 24.8 0.4
 16 120 20.9 21.3 0.298 85 53 14.4 24.9 0.4
 17 120 21.0 21.3 0.301 86 53 14.6 24.9 0.3
 18 120 20.8 21.1 0.301 86 53 14.4 24.7 0.3
 19 120 20.9 21.3 0.298 85 53 14.5 24.9 0.3
 20 120 20.6 20.9 0.303 87 53 14.7 24.5 0.3
 21 120 20.9 21.2 0.300 86 53 14.6 24.9 0.2
 22 120 20.6 21.0 0.300 86 53 14.5 24.6 0.2
 23 120 20.7 21.1 0.305 87 53 14.6 24.6 0.1
 24 120 20.4 20.8 0.302 86 53 14.5 24.3 -0.1
 25 120 20.9 21.2 0.302 86 53 14.6 24.8 0.1
 26 120 20.1 20.5 0.293 84 53 14.6 24.0 0.2
 27 120 20.7 21.0 0.296 85 53 14.2 24.6 0.1
 28 120 20.7 21.0 0.299 85 53 14.3 24.6 0.2
 29 120 20.8 21.1 0.303 87 53 14.4 24.7 0.2
 30 120 20.5 20.9 0.299 86 53 14.3 24.4 0.2
 31 120 20.7 21.0 0.298 85 53 14.5 24.7 0.1
 32 120 20.8 21.2 0.299 85 53 14.5 24.7 0.2
 33 120 20.6 21.0 0.299 85 53 14.3 24.6 0.2
 34 120 20.5 20.9 0.296 85 53 14.2 24.4 0.1
 35 120 20.7 21.0 0.300 86 53 14.3 24.6 0.2
 36 120 20.6 20.9 0.301 86 53 14.6 24.5 0.2
 37 120 20.4 20.8 0.298 85 53 14.2 24.3 0.2
 38 120 20.3 20.6 0.300 86 53 14.1 24.1 0.1
 39 120 20.5 20.8 0.299 85 53 14.3 24.4 0.2
 40 120 20.3 20.5 0.301 86 53 14.3 24.1 0.1
 41 120 20.2 20.5 0.294 84 53 13.9 24.0 0.0
 42 120 19.9 20.2 0.301 86 53 13.7 23.7 0.1
 43 120 20.2 20.4 0.294 84 53 14.2 24.0 0.0
 44 120 19.8 20.1 0.297 85 53 14.2 23.6 0.1
 45 120 20.0 20.3 0.290 83 53 13.7 23.7 -0.1
 46 120 19.9 20.3 0.297 85 53 13.9 23.7 -0.1
 47 120 19.9 20.2 0.295 84 53 13.7 23.7 0.2
 48 120 19.7 20.0 0.294 84 53 13.7 23.5 0.0
 49 120 19.7 20.0 0.294 84 53 13.7 23.5 0.2
 50 120 20.0 20.3 0.293 84 53 14.2 23.8 0.0

Average 20.5 20.9 0.298 85 53 14.4 24.5 0.2
Std. Dev. 0.4 0.4 0.004 1 0 0.6 0.4 0.2
Maximum 21.0 21.4 0.305 87 53 16.6 25.0 1.1

Total number of blows analyzed:  50
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GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 550-X DEPTH 60-61 5

TS: 25.6
TB: 18.7

F (50)
V (23.5)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 550-X DEPTH 60-61 5
DESCR: HAMMER #2 AWJ B-354
OPERATOR: DJF
FILE: DRILL RIG 550-X DEPTH 60-61 5
6/24/2008 2:55:57 PM
Blow Number 39/37

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

62.00
1.19

30000
0.492

16807.9
2.1

7.40
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

22.1
22.6

0.307
87.8
52.7
15.7

26
0.16
0.79

Sensors
F3: [171-AWJ-1] 212.1 (1)
F4: [171-AWJ-2] 212.23 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 0.95
V3/V4: OK 1.04

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 75-76.5 HAMMER #2 AWJ B-354
OP: DJF Test date: 24-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 78.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 120 20.1 20.4 0.287 82 52 14.5 23.9 1.1
 2 120 20.0 20.3 0.288 82 52 13.5 23.8 0.3
 3 120 18.9 19.0 0.283 81 52 13.1 22.5 0.2
 4 120 19.0 19.3 0.280 80 52 13.4 22.6 0.0
 5 120 19.6 19.8 0.282 81 52 13.7 23.3 0.2
 6 120 19.4 19.6 0.282 81 52 13.3 23.0 0.1
 7 120 18.4 18.6 0.288 82 52 13.3 21.9 0.0
 8 120 18.7 18.9 0.280 80 52 13.5 22.2 0.1
 9 120 18.5 18.7 0.283 81 52 13.4 22.1 0.1

 10 120 18.2 18.4 0.284 81 52 13.3 21.6 0.1
 11 120 18.5 18.7 0.279 80 52 13.4 22.0 0.1
 12 120 18.6 18.9 0.283 81 52 13.6 22.2 0.1
 13 120 19.1 19.3 0.281 80 52 13.4 22.7 0.1
 14 120 19.2 19.4 0.282 80 52 13.3 22.8 0.1
 15 120 19.2 19.4 0.282 81 52 13.6 22.9 0.1
 16 120 19.2 19.4 0.279 80 52 13.1 22.8 0.1
 17 120 19.1 19.4 0.278 80 52 13.5 22.8 0.1
 18 120 19.2 19.4 0.278 79 52 13.3 22.9 0.0
 19 120 19.4 19.7 0.283 81 52 13.4 23.1 0.1
 20 120 19.1 19.4 0.277 79 52 13.4 22.7 0.0
 21 120 19.2 19.4 0.278 79 52 13.3 22.8 0.0
 22 120 18.9 19.2 0.279 80 52 13.5 22.5 0.0
 23 120 19.0 19.3 0.282 80 52 13.4 22.7 0.0
 24 120 19.3 19.5 0.280 80 52 13.4 23.0 0.0
 25 120 18.7 19.0 0.278 79 52 13.3 22.3 0.0
 26 120 19.2 19.4 0.279 80 52 13.4 22.8 0.0
 27 120 19.4 19.7 0.281 80 52 13.4 23.0 0.0
 28 120 19.4 19.7 0.281 80 52 13.8 23.1 0.0
 29 120 19.2 19.4 0.282 80 52 13.7 22.8 0.0
 30 120 18.6 18.9 0.274 78 52 13.6 22.2 -0.1
 31 120 19.4 19.7 0.281 80 52 13.4 23.1 0.0
 32 120 19.2 19.5 0.281 80 52 13.5 22.9 0.0
 33 120 19.1 19.4 0.278 79 52 13.5 22.8 0.0
 34 120 19.0 19.3 0.281 80 52 13.3 22.6 0.0
 35 120 19.0 19.3 0.281 80 52 13.7 22.6 0.0
 36 120 19.2 19.4 0.281 80 52 13.7 22.8 0.0
 37 120 19.5 19.8 0.284 81 52 13.9 23.2 0.0
 38 120 19.1 19.4 0.281 80 52 13.7 22.7 0.0
 39 120 18.8 19.1 0.281 80 52 13.7 22.4 0.0
 40 120 19.2 19.5 0.281 80 52 13.4 22.8 0.0
 41 120 18.8 19.0 0.283 81 52 13.3 22.3 0.0
 42 120 19.0 19.3 0.276 79 52 13.8 22.6 0.0
 43 120 19.0 19.4 0.281 80 52 13.4 22.6 0.0
 44 120 19.2 19.5 0.286 82 52 13.5 22.8 0.1
 45 120 18.8 19.1 0.274 78 52 13.3 22.3 0.1
 46 120 18.6 18.9 0.282 81 52 13.7 22.2 0.0
 47 120 19.1 19.4 0.277 79 52 13.4 22.7 0.0
 48 120 19.1 19.4 0.281 80 52 13.3 22.7 0.0
 49 120 18.8 19.1 0.279 80 52 13.5 22.4 0.0
 50 120 18.4 18.7 0.276 79 52 13.2 21.9 0.1

Average 19.0 19.3 0.281 80 52 13.5 22.7 0.1
Std. Dev. 0.4 0.4 0.003 1 0 0.2 0.4 0.2
Maximum 20.1 20.4 0.288 82 52 14.5 23.9 1.1

Total number of blows analyzed:  50
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GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 550-X DEPTH 75-76 5

TS: 25.6
TB: 18.7

F (50)
V (23.5)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 550-X DEPTH 75-76 5
DESCR: HAMMER #2 AWJ B-354
OPERATOR: DJF
FILE: DRILL RIG 550-X DEPTH 75-76 5
6/24/2008 4:41:00 PM
Blow Number 33/32

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

78.00
1.19

30000
0.492

16807.9
2.1

9.30
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

20.7
21.0

0.291
83.1
52.0
15.6

25
-0.01
0.74

Sensors
F3: [171-AWJ-1] 212.1 (1)
F4: [171-AWJ-2] 212.23 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0286] 350 mv/5000g's (1)
CLIP: OK
F3/F4: OK 0.97
V3/V4: OK 1.01

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 90-91.5 HAMMER #2 AWJ B-354
OP: DJF Test date: 24-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 93.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 6 90.50 12 AV6 20.7 20.8 0.291 83 53 16.2 24.6 1.1
STD 0.2 0.3 0.003 1 0 0.4 0.3 0.2
MAX 21.0 21.3 0.295 84 54 16.4 25.0 1.4

 10 91.00 8 AV4 20.7 20.9 0.296 85 53 16.0 24.7 1.0
STD 0.2 0.1 0.003 1 0 0.1 0.2 0.3
MAX 20.9 21.1 0.299 85 54 16.1 24.9 1.3

 16 91.50 12 AV6 20.8 21.0 0.295 84 53 16.0 24.8 1.0
STD 0.2 0.2 0.002 1 0 0.2 0.2 0.1
MAX 21.1 21.3 0.298 85 53 16.4 25.1 1.3

Average 20.7 20.9 0.294 84 53 16.1 24.7 1.0
Std. Dev. 0.2 0.2 0.003 1 0 0.3 0.2 0.2
Maximum 21.1 21.3 0.299 85 54 16.4 25.1 1.4

Total number of blows analyzed:  16

Page 1 of 1



Te
st

 d
at

e:
 2

4-
Ju

n-
20

08

 F
in

al
 D

is
pl

ac
em

en
t

 B
lo

w
s 

pe
r M

in
ut

e

 M
ax

im
um

 V
el

oc
ity

 E
ne

rg
y 

of
 F

V

 M
ax

im
um

 F
or

ce

 E
ne

rg
y 

Tr
an

sf
er

 R
at

io

P
D

IP
LO

T 
V

er
. 2

00
8.

1 
- P

rin
te

d:
 2

2-
Ju

l-2
00

8
G

R
L 

E
ng

in
ee

rs
, I

nc
. -

 C
as

e 
M

et
ho

d 
R

es
ul

ts

C
C

N
P 

20
08

 S
U

B
SU

R
FA

C
E 

IN
VE

ST
IG

A
TI

O
N

 - 
D

R
IL

L 
R

IG
 5

50
-X

 D
EP

TH
 9

0-
91

.5
H

A
M

M
ER

 #
2 

A
W

J 
B

-3
54

0

E
TR

 ((
%

))

0

FM
X

 (k
ip

s)

0

V
M

X
 (f

/s
)

0

E
FV

 (*
*)

0.
00

0

D
FN

 (i
n)

0.
0

B
P

M
 (*

*)

0

B l o w N u m b e r

2 4 6 8 10 12 14 16

25
50

75
10

0
0.

10
0

0.
20

0
0.

30
0

0.
40

0
20

40
60

80

10
20

30
40

5
10

15
20

0.
5

1.
0

1.
5

2.
0



GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 90-91.5 HAMMER #2 AWJ B-354
OP: DJF Test date: 24-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 93.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 12 20.3 20.4 0.287 82 0 15.2 24.2 1.0
 2 12 20.6 20.8 0.288 82 54 16.3 24.5 0.9
 3 12 20.8 21.0 0.294 84 53 16.4 24.8 0.8
 4 12 21.0 21.3 0.294 84 53 16.3 25.0 1.2
 5 12 20.7 20.8 0.291 83 53 16.2 24.6 1.4
 6 12 20.6 20.8 0.295 84 53 16.4 24.5 1.3
 7 8 20.5 20.8 0.291 83 54 15.9 24.4 0.4
 8 8 20.9 21.0 0.294 84 53 16.1 24.9 1.1
 9 8 20.6 20.8 0.299 85 53 16.0 24.5 1.3

 10 8 20.9 21.1 0.298 85 53 15.8 24.8 1.0
 11 12 20.7 20.8 0.292 83 53 16.4 24.7 1.3
 12 12 20.7 20.9 0.295 84 53 16.0 24.7 0.9
 13 12 20.6 20.8 0.293 84 53 15.9 24.5 1.0
 14 12 21.1 21.2 0.298 85 53 16.3 25.1 1.0
 15 12 20.6 20.8 0.298 85 53 16.0 24.5 0.9
 16 12 21.1 21.3 0.295 84 53 15.7 25.1 0.9

Average 20.7 20.9 0.294 84 53 16.1 24.7 1.0
Std. Dev. 0.2 0.2 0.003 1 0 0.3 0.2 0.2
Maximum 21.1 21.3 0.299 85 54 16.4 25.1 1.4

Total number of blows analyzed:  16

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 550-X DEPTH 90-91 5

TS: 25.6
TB: 18.7

F (50)
V (23.5)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 550-X DEPTH 90-91 5
DESCR: HAMMER #2 AWJ B-354
OPERATOR: DJF
FILE: DRILL RIG 550-X DEPTH 90-91 5
6/24/2008 5:56:25 PM
Blow Number 32/16

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

93.00
1.19

30000
0.492

16807.9
2.1

11.10
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

22.8
23.0

0.306
87.5
53.2
17.8

27
0.94
0.82

Sensors
F3: [171-AWJ-1] 212.1 (1)
F4: [171-AWJ-2] 212.23 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0286] 350 mv/5000g's (1)
CLIP: OK
F3/F4: OK 0.98
V3/V4: OK 1.05

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 103.5-105 HAMMER #2 AWJ B-354
OP: DJF Test date: 25-Jun-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 1.16 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:   Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:   Blows per Minute
VMX:   Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in
 12 104.00 24 AV12 20.4 20.5 0.293 84 53 13.1 23.7 0.5

STD 0.6 0.6 0.004 1 0 0.5 0.7 0.2
MAX 20.9 21.1 0.298 85 54 13.7 24.2 0.9

 35 104.50 46 AV23 20.6 20.7 0.295 84 53 13.3 23.9 0.3
STD 0.3 0.3 0.003 1 0 0.2 0.4 0.2
MAX 21.1 21.2 0.303 86 53 13.7 24.5 1.0

 57 105.00 44 AV22 20.7 20.8 0.298 85 53 13.5 24.0 0.3
STD 0.3 0.3 0.004 1 0 0.2 0.3 0.2
MAX 21.1 21.2 0.309 88 53 14.0 24.5 0.8

Average 20.6 20.7 0.296 84 53 13.3 23.9 0.3
Std. Dev. 0.4 0.4 0.004 1 0 0.3 0.5 0.2
Maximum 21.1 21.2 0.309 88 54 14.0 24.5 1.0

Total number of blows analyzed:  57

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 103.5-105 HAMMER #2 AWJ B-354
OP: DJF Test date: 25-Jun-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 1.16 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:   Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:   Blows per Minute
VMX:   Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 24 18.5 18.8 0.288 82 0 11.7 21.5 0.6
 2 24 20.7 20.7 0.294 84 54 13.0 24.1 0.8
 3 24 20.9 21.1 0.298 85 53 13.7 24.2 0.9
 4 24 20.5 20.7 0.296 84 53 13.4 23.8 0.6
 5 24 20.8 20.9 0.294 84 53 13.5 24.1 0.5
 6 24 20.8 21.0 0.294 84 53 13.4 24.2 0.7
 7 24 20.7 20.8 0.296 85 53 13.0 24.0 0.5
 8 24 20.1 20.2 0.286 82 53 12.9 23.3 0.4
 9 24 20.5 20.7 0.295 84 53 13.3 23.8 0.2

 10 24 20.6 20.6 0.298 85 53 13.4 23.9 0.3
 11 24 19.9 20.0 0.289 82 53 13.0 23.1 0.3
 12 24 20.8 21.0 0.292 83 53 13.5 24.1 0.1
 13 46 20.7 20.9 0.291 83 53 13.5 24.0 0.2
 14 46 21.1 21.1 0.296 85 53 13.2 24.5 0.3
 15 46 20.8 20.9 0.296 84 53 13.4 24.1 0.4
 16 46 20.6 20.8 0.297 85 53 13.5 23.9 0.4
 17 46 20.4 20.5 0.291 83 53 13.3 23.7 0.2
 18 46 20.6 20.8 0.294 84 53 13.4 23.9 0.3
 19 46 20.1 20.3 0.293 84 53 13.2 23.3 0.1
 20 46 20.2 20.5 0.289 83 53 13.3 23.4 0.2
 21 46 20.4 20.6 0.296 85 53 13.3 23.7 0.1
 22 46 20.3 20.3 0.297 85 53 12.8 23.5 0.4
 23 46 20.0 20.1 0.296 85 53 13.1 23.2 0.3
 24 46 19.8 20.0 0.294 84 53 13.6 22.9 0.4
 25 46 20.4 20.6 0.297 85 53 13.7 23.6 0.2
 26 46 20.6 20.6 0.303 86 53 13.3 23.9 1.0
 27 46 20.5 20.6 0.295 84 53 13.3 23.8 0.6
 28 46 20.8 21.0 0.298 85 53 13.5 24.1 0.4
 29 46 21.1 21.2 0.299 85 53 13.1 24.5 0.4
 30 46 20.9 21.1 0.299 85 53 13.4 24.2 0.2
 31 46 20.7 20.7 0.294 84 53 13.1 24.0 0.4
 32 46 20.5 20.7 0.298 85 53 13.4 23.8 0.1
 33 46 20.7 20.7 0.296 84 53 13.2 24.0 0.3
 34 46 21.0 21.1 0.290 83 53 13.2 24.4 0.0
 35 46 21.0 21.1 0.289 83 53 13.3 24.3 -0.1
 36 44 20.7 21.0 0.293 84 53 13.4 24.0 -0.3
 37 44 21.1 21.2 0.293 84 53 13.1 24.5 0.1
 38 44 20.7 20.9 0.297 85 53 13.5 24.0 0.3
 39 44 20.7 21.0 0.300 86 53 13.4 24.0 0.4
 40 44 21.0 21.2 0.295 84 53 13.7 24.3 -0.1
 41 44 20.8 20.8 0.299 85 53 13.4 24.1 0.4
 42 44 20.5 20.6 0.294 84 53 13.4 23.8 0.3
 43 44 19.9 20.0 0.302 86 53 13.2 23.1 0.2
 44 44 21.0 21.1 0.293 84 53 13.3 24.3 0.2
 45 44 21.0 21.0 0.295 84 53 13.2 24.3 0.2
 46 44 20.6 20.7 0.295 84 53 13.3 23.9 0.4
 47 44 20.9 21.0 0.295 84 53 13.4 24.2 0.2
 48 44 20.5 20.7 0.295 84 53 13.6 23.7 0.4
 49 44 20.7 20.8 0.298 85 53 13.3 24.1 0.4
 50 44 20.7 20.9 0.303 87 53 13.7 24.0 0.4
 51 44 20.4 20.6 0.297 85 53 13.7 23.7 0.3
 52 44 21.0 21.0 0.309 88 53 13.6 24.3 0.8
 53 44 20.5 20.7 0.301 86 53 13.7 23.8 0.5
 54 44 20.5 20.7 0.294 84 53 13.7 23.8 0.1
 55 44 20.2 20.4 0.306 87 53 14.0 23.4 0.2
 56 44 20.4 20.5 0.297 85 53 13.5 23.7 0.3
 57 44 20.8 20.9 0.296 84 53 13.4 24.2 0.1

Average 20.6 20.7 0.296 84 53 13.3 23.9 0.3
Std. Dev. 0.4 0.4 0.004 1 0 0.3 0.5 0.2
Maximum 21.1 21.2 0.309 88 54 14.0 24.5 1.0

Total number of blows analyzed:  57

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 550-X DEPTH 103 5-105

TS: 51.2
TB: 17.6

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 550-X DEPTH 103 5-105
DESCR: HAMMER #2 AWJ B-354
OPERATOR: DJF
FILE: DRILL RIG 550-X DEPTH 103 5-105
6/25/2008 11:07:23 AM
Blow Number 30/29

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

1.16
1.16

30000
0.492

16807.9
2.1

0.10
0.50

104.37

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

21.1
21.2

0.299
85.4
53.2
13.1

25
0.39
0.91

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [K0397] 370 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.00
V3/V4: HIGH 1.27

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 118.5-120 HAMMER #2 AWJ B-354
OP: DJF Test date: 25-Jun-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 123.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:   Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:   Blows per Minute
VMX:   Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 6 119.00 12 AV6 21.2 21.3 0.304 87 53 15.7 24.6 1.1
STD 0.2 0.2 0.006 2 0 0.5 0.3 0.6
MAX 21.6 21.6 0.309 88 54 16.3 25.0 1.6

 12 119.50 12 AV6 21.3 21.4 0.294 84 53 14.1 24.7 0.7
STD 0.1 0.1 0.005 1 0 0.8 0.1 0.1
MAX 21.4 21.7 0.304 87 53 15.8 24.9 0.9

 23 120.00 22 AV11 21.3 21.4 0.290 83 51 13.5 24.7 0.5
STD 0.2 0.2 0.004 1 7 0.3 0.2 0.1
MAX 21.6 21.7 0.297 85 54 14.3 25.0 0.8

Average 21.2 21.4 0.295 84 52 14.3 24.6 0.7
Std. Dev. 0.2 0.2 0.007 2 5 1.1 0.2 0.4
Maximum 21.6 21.7 0.309 88 54 16.3 25.0 1.6

Total number of blows analyzed:  23

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 118.5-120 HAMMER #2 AWJ B-354
OP: DJF Test date: 25-Jun-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 123.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:   Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:   Blows per Minute
VMX:   Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 12 21.2 21.2 0.293 84 0 14.9 24.5 1.2
 2 12 20.9 21.1 0.307 88 54 15.5 24.3 1.4
 3 12 21.0 21.2 0.306 87 53 15.8 24.4 1.4
 4 12 21.6 21.6 0.309 88 53 16.3 25.0 1.6
 5 12 21.4 21.4 0.301 86 54 15.7 24.9 -0.3
 6 12 21.0 21.2 0.309 88 53 16.3 24.4 1.2
 7 12 21.4 21.7 0.304 87 53 15.8 24.9 0.9
 8 12 21.3 21.5 0.289 83 53 13.6 24.7 0.8
 9 12 21.1 21.4 0.290 83 53 13.4 24.5 0.7

 10 12 21.3 21.3 0.294 84 53 13.9 24.7 0.6
 11 12 21.4 21.4 0.293 84 53 14.0 24.8 0.4
 12 12 21.3 21.4 0.293 84 53 14.1 24.7 0.8
 13 22 21.2 21.5 0.293 84 53 13.9 24.6 0.7
 14 22 21.3 21.6 0.291 83 53 13.7 24.7 0.6
 15 22 21.3 21.4 0.297 85 53 14.3 24.7 0.8
 16 22 21.2 21.2 0.287 82 53 13.2 24.6 0.2
 17 22 21.2 21.3 0.295 84 53 13.4 24.6 0.6
 18 22 21.0 21.2 0.284 81 53 13.1 24.4 0.4
 19 22 21.3 21.3 0.285 81 53 13.3 24.7 0.5
 20 22 21.2 21.4 0.288 82 53 13.4 24.5 0.5
 21 22 21.6 21.7 0.295 84 29 13.6 25.0 0.5
 22 22 21.0 21.1 0.288 82 54 13.2 24.4 0.6
 23 22 21.4 21.5 0.290 83 53 13.6 24.9 0.4

Average 21.2 21.4 0.295 84 52 14.3 24.6 0.7
Std. Dev. 0.2 0.2 0.007 2 5 1.1 0.2 0.4
Maximum 21.6 21.7 0.309 88 54 16.3 25.0 1.6

Total number of blows analyzed:  23

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 550-X DEPTH 118 5-120

TS: 25.6
TB: 18.7

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 550-X DEPTH 118 5-120
DESCR: HAMMER #2 AWJ B-354
OPERATOR: DJF
FILE: DRILL RIG 550-X DEPTH 118 5-120
6/25/2008 12:26:15 PM
Blow Number 13/12

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

123.00
1.16

30000
0.492

16807.9
2.1

14.60
0.50

119.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

21.3
21.4

0.293
83.8
53.3
14.1

25
0.82
0.91

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [K0397] 370 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.01
V3/V4: HIGH 1.36

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 143.5-145 HAMMER #2 AWJ B-354
OP: DJF Test date: 25-Jun-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 148.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:   Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:   Blows per Minute
VMX:   Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 8 144.00 16 AV8 21.3 21.3 0.287 82 53 13.5 24.7 1.0
STD 0.2 0.2 0.001 0 0 0.3 0.2 0.1
MAX 21.6 21.8 0.289 83 54 13.9 25.0 1.2

 15 144.50 14 AV7 21.2 21.2 0.287 82 53 13.5 24.5 0.8
STD 0.2 0.2 0.002 1 0 0.2 0.2 0.1
MAX 21.3 21.3 0.290 83 53 13.9 24.7 0.9

 27 145.00 24 AV12 21.3 21.4 0.283 81 53 13.3 24.7 0.7
STD 0.1 0.1 0.002 1 0 0.1 0.1 0.1
MAX 21.6 21.6 0.288 82 53 13.6 25.0 0.9

Average 21.3 21.3 0.285 82 53 13.4 24.7 0.8
Std. Dev. 0.2 0.2 0.003 1 0 0.2 0.2 0.2
Maximum 21.6 21.8 0.290 83 54 13.9 25.0 1.2

Total number of blows analyzed:  27

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 143.5-145 HAMMER #2 AWJ B-354
OP: DJF Test date: 25-Jun-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 148.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:   Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:   Blows per Minute
VMX:   Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 16 21.6 21.8 0.288 82 0 13.2 25.0 1.2
 2 16 21.3 21.4 0.288 82 54 13.3 24.7 0.8
 3 16 21.3 21.3 0.286 82 53 13.7 24.8 1.0
 4 16 21.2 21.2 0.287 82 53 13.7 24.6 1.0
 5 16 21.2 21.3 0.286 82 53 13.1 24.6 0.8
 6 16 20.9 21.1 0.287 82 53 13.6 24.2 1.0
 7 16 21.2 21.3 0.289 83 53 13.9 24.6 1.1
 8 16 21.3 21.3 0.288 82 53 13.6 24.7 0.9
 9 14 21.1 21.2 0.289 83 53 13.9 24.4 0.9

 10 14 21.3 21.3 0.286 82 53 13.3 24.7 0.7
 11 14 21.3 21.3 0.286 82 53 13.5 24.7 0.7
 12 14 20.9 20.9 0.285 81 53 13.6 24.2 0.7
 13 14 21.3 21.3 0.287 82 53 13.5 24.7 0.9
 14 14 21.3 21.3 0.284 81 53 13.5 24.7 0.8
 15 14 21.0 21.0 0.290 83 53 13.4 24.3 0.8
 16 24 21.2 21.3 0.283 81 53 13.2 24.6 0.5
 17 24 21.3 21.3 0.282 81 53 13.4 24.7 0.7
 18 24 21.3 21.4 0.288 82 53 13.5 24.7 0.9
 19 24 21.3 21.4 0.282 81 53 13.5 24.8 0.8
 20 24 21.3 21.4 0.283 81 53 13.1 24.8 0.7
 21 24 21.2 21.3 0.282 81 53 13.2 24.6 0.6
 22 24 21.4 21.5 0.282 80 53 13.4 24.9 0.6
 23 24 21.2 21.2 0.280 80 53 13.4 24.5 0.7
 24 24 21.6 21.6 0.284 81 53 13.4 25.0 0.6
 25 24 21.2 21.3 0.281 80 53 13.2 24.6 0.6
 26 24 21.3 21.4 0.286 82 53 13.6 24.7 0.6
 27 24 21.4 21.4 0.286 82 53 13.3 24.8 0.8

Average 21.3 21.3 0.285 82 53 13.4 24.7 0.8
Std. Dev. 0.2 0.2 0.003 1 0 0.2 0.2 0.2
Maximum 21.6 21.8 0.290 83 54 13.9 25.0 1.2

Total number of blows analyzed:  27

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 550-X DEPTH 143 5-145

TS: 25.6
TB: 18.7

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 550-X DEPTH 143 5-145
DESCR: HAMMER #2 AWJ B-354
OPERATOR: DJF
FILE: DRILL RIG 550-X DEPTH 143 5-145
6/25/2008 3:55:27 PM
Blow Number 11/5

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

148.00
1.16

30000
0.492

16807.9
2.1

17.60
0.50

143.81

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

21.2
21.3

0.286
81.8
53.3
13.1

25
0.75
0.91

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [K611] 380 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.01
V3/V4: LOW 0.77

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 148.5-150 HAMMER #2 AWJ B-354
OP: DJF Test date: 25-Jun-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 153.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:   Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:   Blows per Minute
VMX:   Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 8 149.00 16 AV8 21.3 21.4 0.278 79 52 13.2 24.7 0.7
STD 0.3 0.2 0.003 1 0 0.2 0.3 0.1
MAX 21.5 21.6 0.283 81 53 13.6 25.0 0.9

 16 149.50 16 AV8 21.5 21.6 0.280 80 52 13.1 25.0 0.7
STD 0.2 0.1 0.001 0 0 0.1 0.2 0.1
MAX 21.7 21.7 0.281 80 52 13.3 25.1 0.8

 27 150.00 22 AV11 21.6 21.7 0.280 80 52 13.1 25.1 0.6
STD 0.1 0.1 0.002 1 0 0.1 0.2 0.1
MAX 21.8 21.9 0.284 81 52 13.2 25.3 0.7

Average 21.5 21.6 0.279 80 52 13.1 24.9 0.6
Std. Dev. 0.3 0.2 0.002 1 0 0.1 0.3 0.1
Maximum 21.8 21.9 0.284 81 53 13.6 25.3 0.9

Total number of blows analyzed:  27

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 148.5-150 HAMMER #2 AWJ B-354
OP: DJF Test date: 25-Jun-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 153.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:   Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:   Blows per Minute
VMX:   Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 16 21.0 21.2 0.275 79 0 13.3 24.4 0.7
 2 16 20.6 20.8 0.275 79 53 13.3 23.9 0.5
 3 16 21.3 21.4 0.277 79 52 13.0 24.7 0.5
 4 16 21.3 21.4 0.281 80 52 13.0 24.7 0.6
 5 16 21.5 21.6 0.281 80 52 13.2 25.0 0.7
 6 16 21.5 21.6 0.274 78 52 13.0 25.0 0.6
 7 16 21.4 21.5 0.280 80 52 13.3 24.8 0.9
 8 16 21.3 21.5 0.283 81 52 13.6 24.7 0.8
 9 16 21.7 21.7 0.281 80 52 13.1 25.1 0.6

 10 16 21.5 21.6 0.281 80 52 13.2 24.9 0.8
 11 16 21.5 21.6 0.280 80 52 13.2 25.0 0.8
 12 16 21.6 21.7 0.279 80 52 13.3 25.1 0.7
 13 16 21.5 21.6 0.280 80 52 13.2 24.9 0.8
 14 16 21.6 21.7 0.279 80 52 12.9 25.1 0.6
 15 16 21.1 21.3 0.278 79 52 13.1 24.5 0.7
 16 16 21.6 21.7 0.279 80 52 13.3 25.1 0.7
 17 22 21.6 21.6 0.281 80 52 13.0 25.0 0.7
 18 22 21.8 21.9 0.280 80 52 13.2 25.3 0.5
 19 22 21.6 21.7 0.276 79 52 13.2 25.1 0.4
 20 22 21.7 21.7 0.282 81 52 13.1 25.2 0.6
 21 22 21.7 21.7 0.279 80 52 12.9 25.1 0.5
 22 22 21.8 21.8 0.280 80 52 13.2 25.2 0.5
 23 22 21.3 21.4 0.284 81 52 13.0 24.8 0.6
 24 22 21.6 21.6 0.280 80 52 13.1 25.1 0.6
 25 22 21.8 21.9 0.282 80 52 13.2 25.3 0.7
 26 22 21.4 21.5 0.279 80 52 13.0 24.9 0.6
 27 22 21.8 21.9 0.279 80 52 13.2 25.2 0.6

Average 21.5 21.6 0.279 80 52 13.1 24.9 0.6
Std. Dev. 0.3 0.2 0.002 1 0 0.1 0.3 0.1
Maximum 21.8 21.9 0.284 81 53 13.6 25.3 0.9

Total number of blows analyzed:  27

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 550-X DEPTH 148 5-150

TS: 25.6
TB: 18.7

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 550-X DEPTH 148 5-150
DESCR: HAMMER #2 AWJ B-354
OPERATOR: DJF
FILE: DRILL RIG 550-X DEPTH 148 5-150
6/25/2008 4:19:41 PM
Blow Number 15/1

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

153.00
1.16

30000
0.492

16807.9
2.1

18.20
0.50

148.56

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

21.0
21.2

0.275
78.6
0.0

13.3
24

0.74
0.93

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [K611] 380 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.02
V3/V4: LOW 0.75

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 163.5-165 HAMMER #2 AWJ B-354
OP: DJF Test date: 25-Jun-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 168.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:   Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:   Blows per Minute
VMX:   Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 5 164.00 10 AV5 20.3 20.4 0.275 78 54 12.4 23.6 0.8
STD 0.9 0.9 0.010 3 0 0.7 1.1 0.1
MAX 21.4 21.4 0.283 81 54 13.1 24.8 0.9

 12 164.50 14 AV7 20.7 20.8 0.281 80 53 12.9 24.0 0.7
STD 0.3 0.2 0.002 1 0 0.2 0.3 0.1
MAX 21.1 21.2 0.285 82 53 13.2 24.5 0.8

 21 165.00 18 AV9 20.8 20.9 0.284 81 53 13.2 24.1 0.6
STD 0.4 0.3 0.003 1 0 0.3 0.4 0.2
MAX 21.4 21.4 0.289 83 54 13.6 24.8 0.9

Average 20.6 20.7 0.281 80 53 12.9 23.9 0.7
Std. Dev. 0.6 0.6 0.007 2 0 0.5 0.6 0.1
Maximum 21.4 21.4 0.289 83 54 13.6 24.8 0.9

Total number of blows analyzed:  21

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 163.5-165 HAMMER #2 AWJ B-354
OP: DJF Test date: 25-Jun-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 168.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:   Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:   Blows per Minute
VMX:   Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 10 18.7 18.7 0.254 72 0 11.1 21.7 0.9
 2 10 20.0 20.1 0.280 80 54 12.2 23.2 0.9
 3 10 21.4 21.4 0.283 81 54 13.1 24.8 0.8
 4 10 20.8 20.9 0.279 80 54 12.9 24.2 0.8
 5 10 20.7 20.8 0.277 79 53 12.9 24.0 0.6
 6 14 20.6 20.6 0.278 79 53 12.6 23.9 0.6
 7 14 20.8 20.9 0.279 80 53 12.8 24.1 0.7
 8 14 20.9 21.0 0.282 81 53 13.2 24.2 0.7
 9 14 20.4 20.5 0.282 80 53 13.2 23.6 0.8

 10 14 21.1 21.2 0.285 82 53 13.1 24.5 0.8
 11 14 20.7 20.7 0.279 80 53 12.7 24.0 0.7
 12 14 20.4 20.6 0.282 81 53 12.9 23.6 0.7
 13 18 20.9 20.9 0.288 82 53 13.2 24.2 0.9
 14 18 20.7 20.8 0.281 80 53 12.8 24.1 0.7
 15 18 21.4 21.4 0.283 81 54 13.2 24.8 0.7
 16 18 20.8 21.1 0.289 83 53 13.6 24.2 0.8
 17 18 20.7 20.8 0.279 80 53 12.9 24.1 0.6
 18 18 21.1 21.2 0.282 81 53 13.4 24.5 0.6
 19 18 21.0 21.1 0.287 82 53 13.4 24.4 0.6
 20 18 20.1 20.3 0.280 80 53 13.3 23.3 0.4
 21 18 20.4 20.6 0.284 81 53 13.1 23.7 0.4

Average 20.6 20.7 0.281 80 53 12.9 23.9 0.7
Std. Dev. 0.6 0.6 0.007 2 0 0.5 0.6 0.1
Maximum 21.4 21.4 0.289 83 54 13.6 24.8 0.9

Total number of blows analyzed:  21

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 550-X DEPTH 163 5-165

TS: 51.2
TB: 17.6

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 550-X DEPTH 163 5-165
DESCR: HAMMER #2 AWJ B-354
OPERATOR: DJF
FILE: DRILL RIG 550-X DEPTH 163 5-165
6/25/2008 5:30:30 PM
Blow Number 4/2

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

168.00
1.16

30000
0.492

16807.9
2.1

20.00
0.50

163.70

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

20.0
20.1

0.280
80.1
54.1
12.2

23
0.91
0.92

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [K611] 380 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.01
V3/V4: LOW 0.72

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 178.5-180 HAMMER #2 AWJ B-354
OP: DJF Test date: 25-Jun-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 183.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:   Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:   Blows per Minute
VMX:   Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 9 179.00 18 AV9 18.0 18.1 0.277 79 53 13.2 20.9 0.7
STD 0.5 0.5 0.007 2 0 0.6 0.6 0.1
MAX 18.6 18.7 0.283 81 54 13.8 21.5 0.8

 18 179.50 18 AV9 17.7 17.8 0.261 75 51 12.4 20.5 0.4
STD 0.4 0.3 0.016 4 8 0.8 0.4 0.1
MAX 18.3 18.3 0.285 81 54 13.6 21.2 0.6

 30 180.00 24 AV12 16.5 16.7 0.270 77 53 12.8 19.1 0.5
STD 0.5 0.4 0.009 3 0 0.4 0.6 0.1
MAX 17.3 17.5 0.279 80 53 13.3 20.1 0.6

Average 17.3 17.4 0.269 77 52 12.8 20.1 0.5
Std. Dev. 0.8 0.8 0.013 4 4 0.7 1.0 0.1
Maximum 18.6 18.7 0.285 81 54 13.8 21.5 0.8

Total number of blows analyzed:  30

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 178.5-180 HAMMER #2 AWJ B-354
OP: DJF Test date: 25-Jun-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 183.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:   Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:   Blows per Minute
VMX:   Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 18 16.7 16.9 0.260 74 0 11.6 19.4 0.6
 2 18 17.9 17.9 0.274 78 54 13.1 20.7 0.7
 3 18 18.1 18.1 0.276 79 53 12.9 21.0 0.7
 4 18 17.7 17.7 0.279 80 53 13.3 20.5 0.6
 5 18 18.4 18.5 0.279 80 53 13.4 21.3 0.7
 6 18 18.3 18.3 0.283 81 53 13.7 21.2 0.8
 7 18 18.4 18.5 0.280 80 53 13.3 21.3 0.7
 8 18 18.6 18.7 0.282 80 53 13.3 21.5 0.7
 9 18 18.2 18.3 0.281 80 53 13.8 21.1 0.8

 10 18 18.0 18.1 0.285 81 53 13.6 20.9 0.5
 11 18 18.3 18.3 0.279 80 53 13.5 21.2 0.6
 12 18 17.6 17.7 0.248 71 53 11.8 20.4 0.3
 13 18 18.2 18.2 0.253 72 29 12.0 21.1 0.4
 14 18 17.7 17.8 0.247 71 54 11.8 20.5 0.2
 15 18 17.7 17.7 0.249 71 53 11.7 20.5 0.3
 16 18 17.6 17.6 0.284 81 53 13.2 20.4 0.6
 17 18 17.0 17.2 0.253 72 53 12.2 19.7 0.4
 18 18 17.4 17.5 0.251 72 53 11.7 20.2 0.6
 19 24 17.3 17.5 0.253 72 53 12.3 20.1 0.4
 20 24 16.3 16.7 0.250 71 53 11.8 18.9 0.4
 21 24 16.9 17.0 0.277 79 53 13.3 19.6 0.5
 22 24 16.8 16.9 0.279 80 53 13.1 19.5 0.5
 23 24 16.1 16.4 0.274 78 53 13.0 18.7 0.6
 24 24 16.9 17.1 0.272 78 53 13.1 19.6 0.6
 25 24 15.8 16.2 0.276 79 53 12.9 18.3 0.6
 26 24 17.0 17.1 0.277 79 53 12.8 19.7 0.6
 27 24 16.0 16.2 0.270 77 53 12.9 18.6 0.6
 28 24 16.3 16.6 0.276 79 53 13.2 18.9 0.6
 29 24 15.7 15.9 0.266 76 53 12.8 18.2 0.5
 30 24 16.4 16.4 0.272 78 53 12.9 19.0 0.6

Average 17.3 17.4 0.269 77 52 12.8 20.1 0.5
Std. Dev. 0.8 0.8 0.013 4 4 0.7 1.0 0.1
Maximum 18.6 18.7 0.285 81 54 13.8 21.5 0.8

Total number of blows analyzed:  30

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 550-X DEPTH 178 5-180

TS: 51.2
TB: 17.6

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 550-X DEPTH 178 5-180
DESCR: HAMMER #2 AWJ B-354
OPERATOR: DJF
FILE: DRILL RIG 550-X DEPTH 178 5-180
6/25/2008 7:12:05 PM
Blow Number 26/16

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

183.00
1.16

30000
0.492

16807.9
2.1

21.80
0.50

179.39

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

17.6
17.6

0.284
81.2
53.2
13.2

20
0.58
0.74

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [K611] 380 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.00
V3/V4: LOW 0.76

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 193.5-195 HAMMER #2 AWJ B-354
OP: DJF Test date: 26-Jun-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 198.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:   Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:   Blows per Minute
VMX:   Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 6 194.00 12 AV6 20.8 20.9 0.276 79 54 13.0 24.2 1.2
STD 0.3 0.3 0.005 1 0 0.3 0.3 0.1
MAX 21.4 21.5 0.283 81 54 13.4 24.8 1.4

 13 194.50 14 AV7 20.4 20.4 0.279 80 53 13.3 23.6 0.6
STD 0.4 0.4 0.002 1 0 0.1 0.5 0.1
MAX 21.0 21.0 0.281 80 53 13.5 24.4 0.8

 23 195.00 20 AV10 19.7 19.8 0.276 79 51 13.4 22.9 0.4
STD 0.3 0.3 0.003 1 8 0.1 0.3 0.1
MAX 20.1 20.2 0.283 81 53 13.6 23.4 0.5

Average 20.2 20.3 0.277 79 52 13.3 23.5 0.7
Std. Dev. 0.6 0.5 0.004 1 6 0.2 0.6 0.4
Maximum 21.4 21.5 0.283 81 54 13.6 24.8 1.4

Total number of blows analyzed:  23

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 193.5-195 HAMMER #2 AWJ B-354
OP: DJF Test date: 26-Jun-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 198.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:   Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:   Blows per Minute
VMX:   Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 12 21.4 21.5 0.269 77 0 12.6 24.8 1.4
 2 12 20.8 20.9 0.274 78 54 13.2 24.1 1.2
 3 12 20.8 20.8 0.280 80 53 13.1 24.1 1.2
 4 12 20.8 20.8 0.274 78 54 12.7 24.1 1.2
 5 12 20.7 20.7 0.276 79 53 13.0 24.0 1.2
 6 12 20.6 20.6 0.283 81 53 13.4 23.9 1.3
 7 14 20.1 20.2 0.278 80 53 13.3 23.4 0.4
 8 14 21.0 21.0 0.280 80 53 13.1 24.4 0.8
 9 14 20.7 20.7 0.281 80 53 13.2 24.0 0.8

 10 14 20.8 20.8 0.278 79 53 13.1 24.1 0.5
 11 14 20.3 20.4 0.281 80 53 13.3 23.6 0.7
 12 14 19.9 20.0 0.280 80 53 13.4 23.0 0.6
 13 14 19.8 19.8 0.275 78 53 13.5 23.0 0.5
 14 20 19.7 19.8 0.276 79 53 13.4 22.9 0.5
 15 20 19.9 20.0 0.272 78 27 13.3 23.0 0.1
 16 20 19.9 19.9 0.276 79 53 13.3 23.1 0.5
 17 20 19.7 19.8 0.279 80 53 13.4 22.9 0.3
 18 20 19.6 19.6 0.275 78 53 13.6 22.8 0.4
 19 20 19.1 19.2 0.278 79 53 13.6 22.2 0.4
 20 20 19.6 19.8 0.274 78 53 13.3 22.7 0.4
 21 20 20.1 20.2 0.277 79 53 13.6 23.4 0.4
 22 20 19.9 19.9 0.272 78 53 13.4 23.1 0.4
 23 20 19.8 19.9 0.283 81 53 13.6 23.0 0.4

Average 20.2 20.3 0.277 79 52 13.3 23.5 0.7
Std. Dev. 0.6 0.5 0.004 1 6 0.2 0.6 0.4
Maximum 21.4 21.5 0.283 81 54 13.6 24.8 1.4

Total number of blows analyzed:  23

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 550-X DEPTH 193 5-195

TS: 51.2
TB: 17.6

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 550-X DEPTH 193 5-195
DESCR: HAMMER #2 AWJ B-354
OPERATOR: DJF
FILE: DRILL RIG 550-X DEPTH 193 5-195
6/26/2008 10:37:12 AM
Blow Number 21/16

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

198.00
1.16

30000
0.492

16807.9
2.1

23.60
0.50

194.65

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

19.9
19.9

0.276
78.8
53.3
13.3

23
0.53
0.84

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [K611] 380 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.00
V3/V4: OK 0.83

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 213.5 -215 HAMMER #2 AWJ B-354
OP: SDW Test date: 30-Jun-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 218.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:   Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:   Blows per Minute
VMX:   Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 5 214.00 10 AV5 20.2 20.4 0.294 84 54 13.7 23.4 -0.3
STD 1.0 1.0 0.007 2 0 0.6 1.1 0.5
MAX 21.0 21.2 0.305 87 54 14.4 24.3 0.3

 13 214.50 16 AV8 19.4 19.7 0.296 85 53 13.9 22.6 0.2
STD 0.2 0.3 0.005 1 0 0.1 0.3 0.3
MAX 19.8 20.1 0.304 87 53 14.1 23.0 0.9

 26 215.00 26 AV13 19.8 19.9 0.297 85 53 14.2 22.9 0.5
STD 0.4 0.4 0.006 2 0 0.2 0.4 0.2
MAX 20.8 20.9 0.313 89 53 14.6 24.1 0.8

Average 19.7 20.0 0.296 85 53 14.0 22.9 0.2
Std. Dev. 0.6 0.6 0.006 2 0 0.4 0.7 0.4
Maximum 21.0 21.2 0.313 89 54 14.6 24.3 0.9

Total number of blows analyzed:  26

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 213.5 -215 HAMMER #2 AWJ B-354
OP: SDW Test date: 30-Jun-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 218.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:   Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:   Blows per Minute
VMX:   Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 10 18.3 18.6 0.283 81 0 12.5 21.3 -1.0
 2 10 20.9 21.1 0.296 84 54 13.9 24.3 -0.7
 3 10 20.7 21.0 0.292 83 54 13.8 24.0 -0.5
 4 10 21.0 21.2 0.305 87 53 14.4 24.3 0.3
 5 10 20.1 20.3 0.296 85 54 14.0 23.3 0.2
 6 16 19.4 19.7 0.292 83 53 13.9 22.5 0.2
 7 16 19.8 20.1 0.302 86 53 14.1 23.0 0.2
 8 16 19.5 19.7 0.294 84 53 14.0 22.6 0.0
 9 16 19.2 19.4 0.297 85 53 13.8 22.3 -0.2

 10 16 19.5 19.7 0.293 84 53 13.9 22.6 0.1
 11 16 19.8 20.1 0.304 87 53 14.0 22.9 0.9
 12 16 19.2 19.4 0.295 84 53 13.7 22.2 0.4
 13 16 19.2 19.3 0.290 83 53 13.9 22.2 0.1
 14 26 19.7 19.9 0.298 85 53 14.0 22.8 0.7
 15 26 19.8 20.0 0.296 84 53 14.0 22.9 0.8
 16 26 19.5 19.6 0.297 85 53 14.1 22.7 0.5
 17 26 19.5 19.8 0.293 84 53 13.9 22.6 0.5
 18 26 20.8 20.9 0.307 88 53 14.6 24.1 0.6
 19 26 19.8 20.0 0.295 84 53 14.2 23.0 0.6
 20 26 19.9 20.1 0.296 84 53 14.2 23.1 0.4
 21 26 19.6 19.8 0.295 84 53 14.2 22.8 0.5
 22 26 19.6 19.8 0.294 84 53 14.2 22.8 0.4
 23 26 19.3 19.3 0.291 83 53 14.0 22.3 0.2
 24 26 20.0 20.3 0.313 89 53 14.5 23.2 0.5
 25 26 19.5 19.6 0.296 84 53 14.1 22.7 0.2
 26 26 19.8 19.9 0.293 84 53 14.4 23.0 0.3

Average 19.7 20.0 0.296 85 53 14.0 22.9 0.2
Std. Dev. 0.6 0.6 0.006 2 0 0.4 0.7 0.4
Maximum 21.0 21.2 0.313 89 54 14.6 24.3 0.9

Total number of blows analyzed:  26

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 550-X DEPTH 213.5 -215

TS: 51.2
TB: 17.6

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 550-X DEPTH 213.5 -215
DESCR: HAMMER #2 AWJ B-354
OPERATOR: SDW
FILE: DRILL RIG 550-X DEPTH 213 5 -215
6/30/2008 3:00:57 PM
Blow Number 4/3

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

218.00
1.16

30000
0.492

16807.9
2.1

25.90
0.50

213.80

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

20.7
21.0

0.292
83.4
53.5
13.8

24
-0.47
0.84

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.03
V3/V4: OK 0.97

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 223.5 - 225 HAMMER #2 AWJ B-354
OP: SDW Test date: 1-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 228.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 5 224.00 10 AV5 20.4 20.6 0.306 87 54 13.9 23.7 0.6
STD 0.6 0.6 0.003 1 0 0.2 0.7 0.3
MAX 21.1 21.2 0.310 89 54 14.2 24.5 1.1

 11 224.50 12 AV6 20.0 20.3 0.314 90 53 14.3 23.2 0.7
STD 0.3 0.3 0.003 1 0 0.2 0.4 0.1
MAX 20.4 20.7 0.320 91 54 14.6 23.7 0.8

 21 225.00 20 AV10 20.0 20.2 0.316 90 53 14.4 23.2 0.7
STD 0.3 0.3 0.002 1 0 0.2 0.4 0.1
MAX 20.5 20.7 0.319 91 53 14.8 23.7 0.8

Average 20.1 20.3 0.313 89 53 14.2 23.3 0.7
Std. Dev. 0.4 0.4 0.005 1 0 0.3 0.5 0.2
Maximum 21.1 21.2 0.320 91 54 14.8 24.5 1.1

Total number of blows analyzed:  21

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 223.5 - 225 HAMMER #2 AWJ B-354
OP: SDW Test date: 1-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 228.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 10 20.1 20.1 0.302 86 0 13.8 23.3 0.7
 2 10 19.5 19.7 0.303 86 54 13.7 22.6 1.1
 3 10 20.8 21.1 0.306 87 53 14.0 24.2 0.8
 4 10 21.1 21.2 0.310 88 53 14.2 24.5 0.2
 5 10 20.5 20.8 0.310 89 54 14.0 23.8 0.2
 6 12 20.2 20.5 0.314 90 53 14.2 23.5 0.8
 7 12 19.6 19.8 0.313 89 53 14.3 22.7 0.7
 8 12 19.8 20.1 0.312 89 54 14.2 23.0 0.7
 9 12 20.2 20.4 0.315 90 53 14.1 23.4 0.7

 10 12 20.4 20.7 0.320 91 53 14.3 23.7 0.8
 11 12 19.7 20.1 0.313 90 53 14.6 22.9 0.5
 12 20 20.5 20.7 0.315 90 53 14.5 23.7 0.7
 13 20 20.1 20.5 0.315 90 53 14.0 23.3 0.8
 14 20 19.7 19.9 0.315 90 53 14.3 22.9 0.8
 15 20 20.0 20.2 0.315 90 53 14.5 23.2 0.7
 16 20 19.8 20.0 0.319 91 53 14.2 23.0 0.8
 17 20 20.3 20.3 0.317 91 53 14.8 23.6 0.7
 18 20 19.6 19.9 0.319 91 53 14.5 22.7 0.7
 19 20 19.6 19.8 0.313 89 53 14.6 22.7 0.6
 20 20 20.3 20.6 0.317 91 53 14.1 23.6 0.6
 21 20 20.4 20.5 0.311 89 53 14.4 23.6 0.6

Average 20.1 20.3 0.313 89 53 14.2 23.3 0.7
Std. Dev. 0.4 0.4 0.005 1 0 0.3 0.5 0.2
Maximum 21.1 21.2 0.320 91 54 14.8 24.5 1.1

Total number of blows analyzed:  21

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 550-X DEPTH 223 5 - 225

TS: 51.2
TB: 17.6

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 550-X DEPTH 223 5 - 225
DESCR: HAMMER #2 AWJ B-354
OPERATOR: SDW
FILE: DRILL RIG 550-X DEPTH 223 5 - 225
7/1/2008 11:55:54 AM
Blow Number 11/10

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

228.00
1.16

30000
0.492

16807.9
2.1

27.10
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

21.4
21.4

0.326
93.1
53.1
15.5

25
0.77
0.77

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.00
V3/V4: OK 1.05

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 238.5 - 240 HAMMER #2 AWJ B-354
OP: SDW Test date: 2-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 243.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 6 239.00 12 AV6 20.4 20.6 0.313 89 55 13.9 23.7 0.8
STD 0.7 0.6 0.005 2 1 0.4 0.8 0.3
MAX 21.0 21.1 0.321 92 56 14.3 24.3 1.0

 15 239.50 18 AV9 21.1 21.2 0.314 90 55 14.2 24.5 0.5
STD 0.2 0.2 0.004 1 0 0.2 0.2 0.2
MAX 21.6 21.7 0.322 92 55 14.5 25.1 0.8

 30 240.00 30 AV15 21.2 21.3 0.317 91 54 14.3 24.5 0.5
STD 0.3 0.3 0.003 1 0 0.2 0.3 0.1
MAX 21.5 21.6 0.324 92 55 14.5 24.9 0.7

Average 21.0 21.1 0.315 90 55 14.2 24.3 0.5
Std. Dev. 0.5 0.4 0.004 1 0 0.3 0.6 0.2
Maximum 21.6 21.7 0.324 92 56 14.5 25.1 1.0

Total number of blows analyzed:  30

Page 1 of 1



Te
st

 d
at

e:
 2

-J
ul

-2
00

8

 F
in

al
 D

is
pl

ac
em

en
t

 B
lo

w
s 

pe
r M

in
ut

e

 M
ax

im
um

 V
el

oc
ity

 E
ne

rg
y 

of
 F

V

 M
ax

im
um

 F
or

ce

 E
ne

rg
y 

Tr
an

sf
er

 R
at

io

P
D

IP
LO

T 
V

er
. 2

00
8.

1 
- P

rin
te

d:
 2

2-
Ju

l-2
00

8
G

R
L 

E
ng

in
ee

rs
, I

nc
. -

 C
as

e 
M

et
ho

d 
R

es
ul

ts

C
C

N
P 

20
08

 S
U

B
SU

R
FA

C
E 

IN
VE

ST
IG

A
TI

O
N

 - 
D

R
IL

L 
R

IG
 5

50
-X

 D
EP

TH
 2

38
.5

 - 
24

0
H

A
M

M
ER

 #
2 

A
W

J 
B

-3
54

0

E
TR

 ((
%

))

0

FM
X

 (k
ip

s)

0

V
M

X
 (f

/s
)

0

E
FV

 (*
*)

0.
00

0

D
FN

 (i
n)

0.
0

B
P

M
 (*

*)

0

B l o w N u m b e r

3 6 9 12 15 18 21 24 27 30

25
50

75
10

0
0.

10
0

0.
20

0
0.

30
0

0.
40

0
20

40
60

80

10
20

30
40

5
10

15
20

0.
5

1.
0

1.
5

2.
0



GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 238.5 - 240 HAMMER #2 AWJ B-354
OP: SDW Test date: 2-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 243.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 12 19.2 19.3 0.303 87 0 13.2 22.3 1.0
 2 12 19.8 20.2 0.311 89 56 13.5 23.0 0.9
 3 12 20.9 21.1 0.314 90 55 14.1 24.3 0.9
 4 12 21.0 21.1 0.321 92 55 14.2 24.3 0.8
 5 12 20.9 20.9 0.316 90 55 14.3 24.2 0.9
 6 12 20.7 21.0 0.313 89 55 14.0 24.0 0.1
 7 18 21.2 21.4 0.310 88 55 14.1 24.5 0.3
 8 18 21.1 21.2 0.310 89 55 14.2 24.4 0.6
 9 18 20.9 20.9 0.313 89 54 14.2 24.2 0.8

 10 18 21.1 21.1 0.312 89 54 14.3 24.4 0.3
 11 18 21.1 21.3 0.312 89 55 14.1 24.5 0.2
 12 18 21.0 21.1 0.316 90 55 14.2 24.4 0.7
 13 18 20.9 21.2 0.317 91 54 13.9 24.2 0.5
 14 18 21.1 21.2 0.317 91 54 14.1 24.4 0.4
 15 18 21.6 21.7 0.322 92 54 14.5 25.1 0.6
 16 30 21.2 21.4 0.319 91 55 14.1 24.6 0.5
 17 30 21.5 21.5 0.317 91 55 14.5 24.9 0.5
 18 30 21.5 21.5 0.324 92 54 14.5 24.9 0.5
 19 30 21.3 21.3 0.319 91 54 14.3 24.7 0.4
 20 30 21.2 21.3 0.318 91 55 14.3 24.6 0.5
 21 30 21.5 21.5 0.313 89 55 14.3 24.9 0.4
 22 30 20.9 21.0 0.315 90 54 14.1 24.2 0.4
 23 30 21.3 21.5 0.312 89 54 14.3 24.7 0.4
 24 30 21.0 21.2 0.318 91 55 14.3 24.4 0.5
 25 30 21.3 21.5 0.320 91 54 14.4 24.7 0.4
 26 30 21.1 21.2 0.315 90 54 14.2 24.4 0.4
 27 30 20.4 20.7 0.317 91 54 13.8 23.6 0.4
 28 30 21.3 21.6 0.314 90 54 14.4 24.7 0.5
 29 30 21.1 21.4 0.315 90 54 14.3 24.5 0.6
 30 30 20.8 20.8 0.319 91 54 14.2 24.1 0.7

Average 21.0 21.1 0.315 90 55 14.2 24.3 0.5
Std. Dev. 0.5 0.4 0.004 1 0 0.3 0.6 0.2
Maximum 21.6 21.7 0.324 92 56 14.5 25.1 1.0

Total number of blows analyzed:  30

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 550-X DEPTH 238 5 - 240

TS: 51.2
TB: 17.6

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 550-X DEPTH 238 5 - 240
DESCR: HAMMER #2 AWJ B-354
OPERATOR: SDW
FILE: DRILL RIG 550-X DEPTH 238 5 - 240
7/2/2008 9:34:15 AM
Blow Number 23/21

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

243.00
1.16

30000
0.492

16807.9
2.1

28.90
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

21.5
21.5

0.313
89.4
54.6
14.3

25
0.36
0.84

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.00
V3/V4: OK 0.99

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 250 - 251.5 HAMMER #2 AWJ B-354
OP: SDW Test date: 2-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 255.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 7 250.50 14 AV7 21.1 21.2 0.314 90 54 14.9 24.5 0.8
STD 0.3 0.4 0.003 1 0 0.2 0.4 0.2
MAX 21.9 22.0 0.319 91 54 15.2 25.4 1.1

 18 251.00 22 AV11 20.9 21.0 0.311 89 53 14.9 24.2 0.5
STD 0.2 0.2 0.002 1 0 0.2 0.2 0.0
MAX 21.3 21.4 0.317 91 53 15.1 24.7 0.6

 33 251.50 30 AV15 20.6 20.8 0.304 87 53 14.8 23.9 0.2
STD 0.2 0.2 0.004 1 0 0.2 0.2 0.2
MAX 21.1 21.3 0.314 90 53 15.0 24.5 0.6

Average 20.8 21.0 0.309 88 53 14.8 24.1 0.5
Std. Dev. 0.3 0.3 0.005 2 0 0.2 0.4 0.3
Maximum 21.9 22.0 0.319 91 54 15.2 25.4 1.1

Total number of blows analyzed:  33

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 550-X DEPTH 250 - 251.5 HAMMER #2 AWJ B-354
OP: SDW Test date: 2-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 255.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 14 21.9 22.0 0.319 91 0 15.2 25.4 1.1
 2 14 21.0 21.1 0.311 89 54 14.6 24.4 1.0
 3 14 20.8 20.9 0.311 89 53 14.9 24.1 1.0
 4 14 21.1 21.2 0.313 89 54 15.0 24.5 0.9
 5 14 21.0 21.0 0.316 90 53 14.8 24.4 0.6
 6 14 21.1 21.1 0.318 91 53 15.2 24.5 0.4
 7 14 20.8 20.9 0.313 89 53 14.7 24.1 0.5
 8 22 20.9 21.0 0.309 88 53 15.0 24.2 0.5
 9 22 21.0 21.1 0.311 89 53 15.1 24.3 0.6

 10 22 20.8 20.8 0.310 89 53 14.9 24.1 0.5
 11 22 20.7 20.8 0.314 90 53 14.8 24.0 0.6
 12 22 21.2 21.4 0.310 89 53 15.1 24.6 0.6
 13 22 21.3 21.4 0.317 91 53 15.1 24.7 0.5
 14 22 20.7 20.8 0.309 88 53 14.7 24.0 0.5
 15 22 20.9 21.1 0.311 89 53 14.9 24.3 0.5
 16 22 20.7 20.8 0.312 89 53 14.9 24.0 0.6
 17 22 21.0 21.1 0.308 88 53 14.9 24.3 0.5
 18 22 20.8 21.0 0.310 89 53 14.6 24.1 0.5
 19 30 20.8 21.0 0.314 90 53 14.9 24.1 0.6
 20 30 20.8 20.9 0.312 89 53 14.5 24.1 0.4
 21 30 20.6 20.8 0.308 88 53 14.5 23.9 0.3
 22 30 21.1 21.3 0.302 86 53 14.9 24.5 0.2
 23 30 20.6 20.8 0.304 87 53 14.7 23.9 0.3
 24 30 20.5 20.7 0.302 86 53 14.6 23.8 0.1
 25 30 20.6 20.8 0.301 86 53 14.7 23.9 0.2
 26 30 20.7 20.9 0.304 87 53 14.9 24.1 0.0
 27 30 20.4 20.6 0.301 86 53 14.8 23.7 0.2
 28 30 20.9 21.1 0.303 87 53 15.0 24.2 0.1
 29 30 20.4 20.7 0.300 86 53 14.6 23.7 0.1
 30 30 20.3 20.5 0.301 86 53 14.8 23.5 0.1
 31 30 20.5 20.6 0.305 87 53 14.9 23.8 0.5
 32 30 20.3 20.6 0.302 86 53 14.8 23.6 0.4
 33 30 20.7 21.0 0.302 86 53 14.5 24.0 0.3

Average 20.8 21.0 0.309 88 53 14.8 24.1 0.5
Std. Dev. 0.3 0.3 0.005 2 0 0.2 0.4 0.3
Maximum 21.9 22.0 0.319 91 54 15.2 25.4 1.1

Total number of blows analyzed:  33

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 550-X DEPTH 250 - 251 5

TS: 51.2
TB: 17.6

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 550-X DEPTH 250 - 251 5
DESCR: HAMMER #2 AWJ B-354
OPERATOR: SDW
FILE: DRILL RIG 550-X DEPTH 250 - 251 5
7/2/2008 4:17:20 PM
Blow Number 14/13

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

255.00
1.16

30000
0.492

16807.9
2.1

30.30
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

22.5
22.5

0.324
92.6
53.2
15.8

26
0.53
0.80

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.00
V3/V4: OK 0.89

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG D-50 DEPTH 15-16.5 HAMMER #3 AWJ B-791
OP: DJF Test date: 23-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 18.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 3 15.50 6 AV3 19.2 19.3 0.256 73 52 16.0 22.9 2.1
STD 0.3 0.3 0.009 3 0 0.3 0.4 0.2
MAX 19.5 19.6 0.265 76 52 16.4 23.2 2.4

 8 16.00 10 AV5 19.2 19.2 0.268 77 52 15.5 22.8 1.6
STD 0.2 0.2 0.006 2 0 0.5 0.2 0.1
MAX 19.5 19.5 0.275 79 52 16.3 23.2 1.8

 12 16.50 8 AV4 19.3 19.4 0.261 75 52 15.4 23.0 1.7
STD 0.2 0.2 0.001 0 0 0.1 0.2 0.1
MAX 19.4 19.5 0.262 75 52 15.6 23.1 1.9

Average 19.2 19.3 0.263 75 52 15.6 22.9 1.7
Std. Dev. 0.2 0.2 0.007 2 0 0.5 0.3 0.3
Maximum 19.5 19.6 0.275 79 52 16.4 23.2 2.4

Total number of blows analyzed:  12

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG D-50 DEPTH 15-16.5 HAMMER #3 AWJ B-791
OP: DJF Test date: 23-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 18.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 6 18.8 18.8 0.244 70 0 16.4 22.3 2.4
 2 6 19.5 19.6 0.265 76 51 15.6 23.2 2.1
 3 6 19.3 19.4 0.260 74 52 16.1 23.0 1.9
 4 10 19.5 19.5 0.275 79 51 16.3 23.2 1.8
 5 10 19.3 19.5 0.264 75 52 15.9 23.0 1.7
 6 10 19.1 19.2 0.274 78 51 15.1 22.7 1.6
 7 10 19.0 19.1 0.262 75 52 14.8 22.6 1.4
 8 10 19.0 19.0 0.264 75 52 15.2 22.6 1.5
 9 8 19.4 19.5 0.261 75 52 15.3 23.1 1.6

 10 8 19.3 19.3 0.261 75 51 15.4 23.0 1.6
 11 8 19.4 19.5 0.260 74 52 15.6 23.1 1.6
 12 8 19.0 19.1 0.262 75 52 15.5 22.7 1.9

Average 19.2 19.3 0.263 75 52 15.6 22.9 1.7
Std. Dev. 0.2 0.2 0.007 2 0 0.5 0.3 0.3
Maximum 19.5 19.6 0.275 79 52 16.4 23.2 2.4

Total number of blows analyzed:  12

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG D-50 DEPTH 15-16 5

TS: 25.6
TB: 18.7

F (50)
V (23.5)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG D-50 DEPTH 15-16 5
DESCR: HAMMER #3 AWJ B-791
OPERATOR: DJF
FILE: DRILL RIG D-50 DEPTH 15-16 5
6/23/2008 6:27:52 PM
Blow Number 9/6

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

18.00
1.19

30000
0.492

16807.9
2.1

2.10
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

20.0
20.1

0.282
80.7
51.3
15.6

24
1.56
0.75

Sensors
F3: [171-AWJ-1] 212.1 (1)
F4: [171-AWJ-2] 212.23 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 0.99
V3/V4: OK 1.03

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG D-50 DEPTH 28.5-30 HAMMER #3 AWJ B-791
OP: DJF Test date: 24-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 32.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 3 29.00 6 AV3 18.8 19.0 0.298 85 53 15.9 22.4 1.9
STD 0.3 0.3 0.012 3 0 0.6 0.4 0.6
MAX 19.2 19.3 0.307 88 53 16.6 22.8 2.4

 7 29.50 8 AV4 16.0 16.1 0.236 67 51 13.2 19.1 1.5
STD 3.5 3.5 0.058 17 1 2.1 4.2 0.3
MAX 20.0 20.0 0.297 85 52 15.6 23.8 1.9

 12 30.00 10 AV5 19.0 19.1 0.279 80 54 13.8 22.6 1.4
STD 0.5 0.5 0.004 1 1 0.5 0.6 0.1
MAX 19.5 19.6 0.284 81 55 14.7 23.2 1.6

Average 18.0 18.1 0.269 77 53 14.1 21.4 1.6
Std. Dev. 2.5 2.5 0.043 12 2 1.7 2.9 0.4
Maximum 20.0 20.0 0.307 88 55 16.6 23.8 2.4

Total number of blows analyzed:  12

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG D-50 DEPTH 28.5-30 HAMMER #3 AWJ B-791
OP: DJF Test date: 24-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 32.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 6 18.4 18.5 0.280 80 0 15.2 21.9 1.2
 2 6 19.2 19.3 0.307 88 52 16.6 22.8 2.4
 3 6 19.0 19.2 0.306 87 53 15.8 22.6 2.3
 4 8 18.8 18.9 0.297 85 51 14.9 22.4 1.9
 5 8 13.8 13.9 0.192 55 52 11.3 16.4 1.2
 6 8 11.5 11.6 0.164 47 50 10.8 13.7 1.1
 7 8 20.0 20.0 0.289 82 0 15.6 23.8 1.7
 8 10 19.3 19.4 0.284 81 53 14.7 22.9 1.6
 9 10 18.1 18.2 0.280 80 53 13.4 21.6 1.5

 10 10 19.4 19.5 0.278 80 55 14.1 23.1 1.5
 11 10 19.5 19.6 0.283 81 52 13.6 23.2 1.2
 12 10 18.8 19.0 0.272 78 55 13.2 22.4 1.2

Average 18.0 18.1 0.269 77 53 14.1 21.4 1.6
Std. Dev. 2.5 2.5 0.043 12 2 1.7 2.9 0.4
Maximum 20.0 20.0 0.307 88 55 16.6 23.8 2.4

Total number of blows analyzed:  12

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG D-50 DEPTH 28 5-30

TS: 25.6
TB: 18.7

F (50)
V (23.5)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG D-50 DEPTH 28 5-30
DESCR: HAMMER #3 AWJ B-791
OPERATOR: DJF
FILE: DRILL RIG D-50 DEPTH 28 5-30
6/24/2008 11:52:25 AM
Blow Number 16/12

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

32.00
1.19

30000
0.492

16807.9
2.1

3.80
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

20.1
20.3

0.280
80.0
54.9
13.7

24
1.25
0.81

Sensors
F3: [171-AWJ-1] 212.1 (1)
F4: [171-AWJ-2] 212.23 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.02
V3/V4: OK 0.90

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG D-50 DEPTH 43.5-45 HAMMER #3 B-791
OP: DJF Test date: 24-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 47.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 5 44.00 10 AV5 18.3 18.5 0.287 82 53 14.1 21.8 1.7
STD 0.4 0.4 0.002 1 0 0.3 0.4 0.1
MAX 18.7 18.9 0.290 83 53 14.4 22.3 1.8

 12 44.50 14 AV7 19.1 19.4 0.289 83 53 13.6 22.8 1.1
STD 0.2 0.2 0.004 1 0 0.2 0.3 0.1
MAX 19.5 19.7 0.294 84 53 13.9 23.2 1.3

 20 45.00 16 AV8 19.1 19.4 0.292 83 53 13.5 22.8 0.8
STD 0.2 0.2 0.002 1 0 0.1 0.2 0.1
MAX 19.4 19.7 0.294 84 53 13.6 23.1 1.0

Average 18.9 19.2 0.290 83 53 13.7 22.5 1.1
Std. Dev. 0.4 0.5 0.003 1 0 0.3 0.5 0.3
Maximum 19.5 19.7 0.294 84 53 14.4 23.2 1.8

Total number of blows analyzed:  20

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG D-50 DEPTH 43.5-45 HAMMER #3 B-791
OP: DJF Test date: 24-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 47.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 10 18.6 18.8 0.286 82 0 14.3 22.1 1.8
 2 10 18.7 18.9 0.289 83 53 14.4 22.3 1.7
 3 10 17.7 18.0 0.286 82 53 14.0 21.1 1.7
 4 10 18.5 18.7 0.290 83 53 14.0 22.0 1.6
 5 10 18.1 18.3 0.286 82 53 13.5 21.5 1.5
 6 14 18.8 19.0 0.283 81 53 13.4 22.4 1.2
 7 14 18.9 19.1 0.284 81 53 13.4 22.5 1.2
 8 14 19.0 19.3 0.288 82 53 13.7 22.6 1.1
 9 14 19.0 19.4 0.288 82 53 13.3 22.6 1.0

 10 14 19.5 19.7 0.292 83 53 13.8 23.2 1.1
 11 14 19.3 19.6 0.294 84 53 13.9 23.0 1.3
 12 14 19.3 19.6 0.293 84 53 13.7 23.0 1.1
 13 16 19.2 19.5 0.294 84 53 13.6 22.9 1.0
 14 16 19.1 19.4 0.286 82 53 13.1 22.8 0.9
 15 16 19.2 19.5 0.293 84 53 13.5 22.8 0.9
 16 16 19.2 19.5 0.293 84 53 13.5 22.9 0.8
 17 16 18.9 19.2 0.293 84 53 13.4 22.5 0.8
 18 16 19.4 19.7 0.292 84 53 13.5 23.1 0.7
 19 16 19.1 19.4 0.292 83 53 13.6 22.8 0.7
 20 16 18.9 19.2 0.292 83 53 13.5 22.5 0.7

Average 18.9 19.2 0.290 83 53 13.7 22.5 1.1
Std. Dev. 0.4 0.5 0.003 1 0 0.3 0.5 0.3
Maximum 19.5 19.7 0.294 84 53 14.4 23.2 1.8

Total number of blows analyzed:  20

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG D-50 DEPTH 43 5-45

TS: 25.6
TB: 18.7

F (50)
V (23.5)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG D-50 DEPTH 43 5-45
DESCR: HAMMER #3 B-791
OPERATOR: DJF
FILE: DRILL RIG D-50 DEPTH 43 5-45
6/24/2008 12:45:04 PM
Blow Number 30/13

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

47.00
1.19

30000
0.492

16807.9
2.1

5.60
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

20.6
21.1

0.303
86.5
53.0
14.2

24
1.03
0.81

Sensors
F3: [171-AWJ-1] 212.1 (1)
F4: [171-AWJ-2] 212.23 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 0.95
V3/V4: OK 1.04

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG D-50 DEPTH 58.5-60 HAMMER#3 B-791
OP: DJF Test date: 24-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 62.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 4 19.6 19.7 0.293 84 0 13.5 23.3 0.4
 2 4 19.3 19.4 0.298 85 53 13.5 22.9 0.5
 3 120 19.2 19.4 0.296 84 53 13.6 22.9 0.5
 4 120 19.0 19.1 0.292 83 53 13.4 22.6 0.5
 5 120 19.2 19.3 0.297 85 53 13.4 22.8 0.5
 6 120 19.0 19.0 0.296 85 53 13.7 22.6 0.5
 7 120 19.0 19.0 0.292 83 53 13.3 22.6 0.5
 8 120 19.1 19.2 0.291 83 53 13.5 22.7 0.4
 9 120 18.9 19.0 0.294 84 53 13.2 22.5 0.3

 10 120 18.9 19.0 0.291 83 53 13.2 22.5 0.3
 11 120 18.9 19.0 0.293 84 53 13.5 22.5 0.4
 12 120 18.8 19.0 0.288 82 53 13.0 22.4 0.3
 13 120 19.0 19.1 0.293 84 53 13.4 22.6 0.4
 14 120 18.6 18.8 0.295 84 53 13.5 22.2 0.5
 15 120 19.0 19.1 0.293 84 53 13.2 22.6 0.4
 16 120 18.7 18.9 0.294 84 53 13.5 22.3 0.4
 17 120 18.8 19.0 0.291 83 53 13.3 22.4 0.4
 18 120 18.7 18.8 0.293 84 53 13.6 22.2 0.3
 19 120 18.9 19.1 0.294 84 53 13.6 22.5 0.3
 20 120 19.0 19.1 0.291 83 53 13.4 22.6 0.3
 21 120 18.8 18.9 0.291 83 53 13.4 22.3 0.3
 22 120 18.8 18.9 0.290 83 53 13.4 22.3 0.3
 23 120 18.9 19.0 0.294 84 53 13.3 22.5 0.4
 24 120 18.9 19.0 0.287 82 53 13.2 22.5 0.3
 25 120 19.0 19.2 0.293 84 53 13.6 22.6 0.4
 26 120 19.0 19.2 0.296 85 53 13.6 22.6 0.4
 27 120 19.2 19.3 0.291 83 53 13.3 22.8 0.3
 28 120 19.4 19.5 0.294 84 53 13.6 23.1 0.4
 29 120 19.0 19.2 0.295 84 53 13.6 22.6 0.4
 30 120 19.3 19.5 0.297 85 53 13.8 23.0 0.3
 31 120 19.4 19.6 0.289 83 53 13.4 23.1 0.2
 32 120 18.9 19.1 0.292 83 53 13.7 22.5 0.3
 33 120 19.3 19.5 0.291 83 53 13.5 23.0 0.2
 34 120 19.3 19.5 0.295 84 53 13.8 22.9 0.4
 35 120 19.6 19.8 0.292 83 53 13.6 23.3 0.3
 36 120 19.3 19.5 0.294 84 53 13.8 22.9 0.4
 37 120 19.6 19.9 0.292 83 53 13.6 23.4 0.3
 38 120 19.4 19.6 0.289 83 53 13.3 23.1 0.3
 39 120 19.7 19.9 0.292 83 53 13.5 23.4 0.2
 40 120 19.6 19.8 0.293 84 53 13.5 23.3 0.3
 41 120 19.4 19.6 0.292 83 53 13.5 23.0 0.3
 42 120 19.5 19.7 0.289 83 53 13.4 23.1 0.1
 43 120 19.3 19.5 0.289 83 53 13.6 23.0 0.3
 44 120 19.4 19.6 0.290 83 53 13.5 23.1 0.2
 45 120 19.6 19.8 0.292 83 53 13.6 23.3 0.3
 46 120 19.5 19.7 0.289 83 53 13.6 23.2 0.3
 47 120 19.7 19.9 0.291 83 53 13.6 23.5 0.2
 48 120 19.6 19.8 0.292 83 53 13.8 23.4 0.1
 49 120 19.7 19.9 0.292 84 53 13.6 23.4 0.2
 50 120 19.4 19.6 0.292 83 53 13.4 23.1 0.2
 51 120 19.5 19.7 0.292 83 53 13.7 23.2 0.3
 52 120 19.1 19.4 0.283 81 52 13.3 22.8 0.0

Average 19.2 19.4 0.292 83 53 13.5 22.8 0.3
Std. Dev. 0.3 0.3 0.003 1 0 0.2 0.4 0.1
Maximum 19.7 19.9 0.298 85 53 13.8 23.5 0.5

Total number of blows analyzed:  52

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG D-50 DEPTH 58 5-60

TS: 25.6
TB: 18.7

F (50)
V (23.5)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG D-50 DEPTH 58 5-60
DESCR: HAMMER#3 B-791
OPERATOR: DJF
FILE: DRILL RIG D-50 DEPTH 58 5-60
6/24/2008 2:05:27 PM
Blow Number 42/40

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

62.00
1.19

30000
0.492

16807.9
2.1

7.40
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

20.4
20.8

0.302
86.3
52.6
14.8

24
0.26
0.77

Sensors
F3: [171-AWJ-1] 212.1 (1)
F4: [171-AWJ-2] 212.23 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 0.97
V3/V4: OK 1.01

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG D-50 DEPTH 73.5-75 HAMMER #3 B-791
OP: DJF Test date: 24-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 77.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 8 74.00 16 AV8 19.5 19.8 0.292 83 52 13.4 23.2 1.2
STD 0.3 0.3 0.004 1 0 0.1 0.4 0.1
MAX 20.0 20.3 0.297 85 52 13.6 23.8 1.4

 13 74.50 10 AV5 19.6 19.9 0.294 84 52 13.6 23.3 1.2
STD 0.2 0.2 0.004 1 0 0.3 0.2 0.1
MAX 19.9 20.3 0.300 86 52 14.1 23.7 1.4

 21 75.00 16 AV8 19.6 19.9 0.291 83 52 13.5 23.3 0.9
STD 0.2 0.2 0.002 1 0 0.2 0.2 0.2
MAX 19.9 20.2 0.296 85 52 13.8 23.7 1.2

Average 19.5 19.8 0.292 84 52 13.5 23.3 1.1
Std. Dev. 0.3 0.3 0.004 1 0 0.2 0.3 0.2
Maximum 20.0 20.3 0.300 86 52 14.1 23.8 1.4

Total number of blows analyzed:  21

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG D-50 DEPTH 73.5-75 HAMMER #3 B-791
OP: DJF Test date: 24-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 77.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 16 19.1 19.4 0.289 83 0 13.6 22.7 1.4
 2 16 19.4 19.6 0.296 85 52 13.5 23.0 1.3
 3 16 20.0 20.3 0.297 85 52 13.5 23.8 1.3
 4 16 19.1 19.4 0.283 81 51 13.1 22.7 1.3
 5 16 19.5 19.8 0.290 83 52 13.4 23.2 1.2
 6 16 19.6 19.9 0.294 84 52 13.3 23.3 1.2
 7 16 19.4 19.6 0.294 84 52 13.5 23.0 1.1
 8 16 19.9 20.2 0.294 84 52 13.4 23.6 1.2
 9 10 19.5 19.9 0.296 85 52 13.5 23.3 1.0

 10 10 19.9 20.3 0.300 86 52 13.5 23.7 1.2
 11 10 19.6 19.9 0.289 83 52 13.4 23.3 1.2
 12 10 19.6 19.8 0.297 85 52 14.1 23.3 1.4
 13 10 19.4 19.7 0.289 83 52 13.3 23.1 1.2
 14 16 19.6 19.9 0.290 83 52 13.5 23.3 1.2
 15 16 19.4 19.7 0.292 83 52 13.8 23.1 1.2
 16 16 19.9 20.2 0.296 85 52 13.7 23.7 1.0
 17 16 19.6 19.9 0.291 83 52 13.4 23.3 0.5
 18 16 19.3 19.6 0.290 83 52 13.3 23.0 0.8
 19 16 19.3 19.6 0.292 84 52 13.5 22.9 0.8
 20 16 19.7 20.0 0.289 83 52 13.7 23.5 0.7
 21 16 19.7 20.0 0.291 83 52 13.3 23.5 0.7

Average 19.5 19.8 0.292 84 52 13.5 23.3 1.1
Std. Dev. 0.3 0.3 0.004 1 0 0.2 0.3 0.2
Maximum 20.0 20.3 0.300 86 52 14.1 23.8 1.4

Total number of blows analyzed:  21

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG D-50 DEPTH 73 5-75

TS: 25.6
TB: 18.7

F (50)
V (23.5)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG D-50 DEPTH 73 5-75
DESCR: HAMMER #3 B-791
OPERATOR: DJF
FILE: DRILL RIG D-50 DEPTH 73 5-75
6/24/2008 3:04:08 PM
Blow Number 9/8

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

77.00
1.19

30000
0.492

16807.9
2.1

9.20
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

20.3
20.8

0.303
86.7
51.7
14.7

24
1.19
0.78

Sensors
F3: [171-AWJ-1] 212.1 (1)
F4: [171-AWJ-2] 212.23 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 0.95
V3/V4: OK 1.08

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG D-50 DEPTH 88.5-90 HAMMER #3 B-791
OP: DJF Test date: 24-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 92.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 6 89.00 12 AV6 19.4 19.4 0.280 80 51 13.0 23.1 1.4
STD 0.2 0.2 0.006 2 2 0.1 0.2 0.1
MAX 19.7 19.8 0.288 82 53 13.2 23.5 1.7

 11 89.50 10 AV5 19.2 19.3 0.279 80 53 13.0 22.9 0.8
STD 0.1 0.1 0.001 0 0 0.1 0.1 0.2
MAX 19.3 19.4 0.281 80 53 13.2 23.0 1.0

 17 90.00 12 AV6 18.9 19.0 0.277 79 53 12.9 22.5 1.0
STD 0.2 0.3 0.003 1 0 0.1 0.3 0.0
MAX 19.4 19.4 0.282 81 53 13.0 23.0 1.0

Average 19.2 19.2 0.279 80 52 13.0 22.8 1.1
Std. Dev. 0.3 0.3 0.004 1 1 0.2 0.3 0.3
Maximum 19.7 19.8 0.288 82 53 13.2 23.5 1.7

Total number of blows analyzed:  17

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG D-50 DEPTH 88.5-90 HAMMER #3 B-791
OP: DJF Test date: 24-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 92.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 12 19.1 19.1 0.271 77 0 12.8 22.7 1.4
 2 12 19.7 19.8 0.281 80 48 13.0 23.5 1.7
 3 12 19.4 19.4 0.288 82 51 13.0 23.0 1.5
 4 12 19.5 19.7 0.285 81 53 13.0 23.2 1.4
 5 12 19.4 19.5 0.275 79 52 13.2 23.0 1.3
 6 12 19.2 19.3 0.277 79 53 13.1 22.9 1.2
 7 10 19.3 19.4 0.281 80 53 13.0 23.0 0.5
 8 10 19.2 19.3 0.278 79 53 13.1 22.9 0.6
 9 10 19.3 19.3 0.280 80 53 13.2 22.9 1.0

 10 10 19.0 19.1 0.278 79 53 12.8 22.6 0.9
 11 10 19.2 19.3 0.280 80 53 13.1 22.9 1.0
 12 12 18.9 19.0 0.280 80 53 13.0 22.5 1.0
 13 12 19.4 19.4 0.282 81 53 12.9 23.0 0.9
 14 12 18.8 18.9 0.274 78 53 12.7 22.4 0.9
 15 12 19.0 19.0 0.275 79 53 13.0 22.6 0.9
 16 12 18.6 18.6 0.280 80 53 12.8 22.1 1.0
 17 12 18.7 18.8 0.274 78 53 12.8 22.3 1.0

Average 19.2 19.2 0.279 80 52 13.0 22.8 1.1
Std. Dev. 0.3 0.3 0.004 1 1 0.2 0.3 0.3
Maximum 19.7 19.8 0.288 82 53 13.2 23.5 1.7

Total number of blows analyzed:  17

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG D-50 DEPTH 88 5-90

TS: 25.6
TB: 18.7

F (50)
V (23.5)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG D-50 DEPTH 88 5-90
DESCR: HAMMER #3 B-791
OPERATOR: DJF
FILE: DRILL RIG D-50 DEPTH 88 5-90
6/24/2008 4:15:44 PM
Blow Number 4/1

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

92.00
1.19

30000
0.492

16807.9
2.1

10.90
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

20.4
20.4

0.279
79.9
0.0

14.0
24

1.38
0.82

Sensors
F3: [171-AWJ-1] 212.1 (1)
F4: [171-AWJ-2] 212.23 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0286] 350 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.00
V3/V4: OK 1.10

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG D-50 DEPTH 98.5-100 HAMMER #3 B-791
OP: DJF Test date: 24-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 101.20 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in
 13 99.50 26 AV11 20.1 20.2 0.297 85 49 13.5 24.0 0.6

STD 0.2 0.2 0.002 1 8 0.1 0.2 0.2
MAX 20.4 20.4 0.301 86 53 13.7 24.2 1.1

 27 100.00 28 AV14 19.9 20.0 0.295 84 53 13.5 23.7 0.5
STD 0.2 0.2 0.004 1 0 0.2 0.2 0.1
MAX 20.2 20.3 0.300 86 53 13.8 24.1 0.7

Average 20.0 20.1 0.296 85 51 13.5 23.8 0.5
Std. Dev. 0.2 0.2 0.004 1 5 0.2 0.3 0.2
Maximum 20.4 20.4 0.301 86 53 13.8 24.2 1.1

Total number of blows analyzed:  25

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG D-50 DEPTH 98.5-100 HAMMER #3 B-791
OP: DJF Test date: 24-Jun-2008
AR: 1.19 in^2 SP: 0.492 k/ft3
LE: 101.20 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 4 26 20.2 20.3 0.296 84 53 13.7 24.1 0.5
 5 26 20.3 20.3 0.295 84 53 13.7 24.1 0.7
 6 26 20.3 20.3 0.301 86 26 13.7 24.1 0.8
 7 26 20.3 20.3 0.294 84 53 13.6 24.1 0.6
 8 26 20.2 20.3 0.297 85 53 13.5 24.0 0.6
 9 26 20.0 20.1 0.297 85 53 13.5 23.8 0.6

 10 26 20.2 20.2 0.297 85 53 13.3 24.0 0.6
 11 26 19.8 19.8 0.295 84 53 13.3 23.6 0.5
 12 26 20.4 20.4 0.300 86 53 13.6 24.2 0.5
 13 26 20.0 20.0 0.298 85 53 13.4 23.8 0.4
 14 28 20.0 20.0 0.299 86 53 13.7 23.8 0.5
 15 28 19.9 19.9 0.293 84 53 13.5 23.6 0.6
 16 28 20.1 20.1 0.298 85 53 13.7 23.9 0.6
 17 28 19.9 19.9 0.298 85 53 13.3 23.7 0.6
 18 28 20.2 20.3 0.300 86 53 13.7 24.1 0.5
 19 28 19.9 19.9 0.300 86 53 13.2 23.6 0.7
 20 28 19.8 19.8 0.292 83 52 13.2 23.6 0.5
 21 28 19.9 19.9 0.295 84 53 13.4 23.6 0.5
 22 28 19.3 19.4 0.282 81 53 12.9 23.0 0.4
 23 28 20.1 20.2 0.296 85 53 13.6 23.9 0.4
 24 28 20.1 20.2 0.293 84 53 13.5 23.9 0.3
 25 28 20.0 20.0 0.296 85 53 13.6 23.8 0.4
 26 28 19.9 20.0 0.295 84 53 13.4 23.6 0.4
 27 28 20.1 20.2 0.296 85 53 13.8 23.9 0.3

Average 20.0 20.1 0.296 85 52 13.5 23.8 0.5
Std. Dev. 0.2 0.2 0.004 1 5 0.2 0.3 0.1
Maximum 20.4 20.4 0.301 86 53 13.8 24.2 0.8

Total number of blows analyzed:  24

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG D-50 DEPTH 98 5-100

TS: 25.6
TB: 18.7

F (50)
V (23.5)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG D-50 DEPTH 98 5-100
DESCR: HAMMER #3 B-791
OPERATOR: DJF
FILE: DRILL RIG D-50 DEPTH 98 5-100
6/24/2008 5:28:56 PM
Blow Number 41/25

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

101.20
1.19

30000
0.492

16807.9
2.1

12.04
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

21.1
21.1

0.305
87.2
52.6
14.9

25
0.39
0.79

Sensors
F3: [171-AWJ-1] 212.1 (1)
F4: [171-AWJ-2] 212.23 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0286] 350 mv/5000g's (1)
CLIP: OK
F3/F4: OK 0.99
V3/V4: OK 1.04

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 13.5 - 15 HAMMER #4 AWJ B-356
OP: SDW Test date: 8-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 19.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in
 11 14.00 22 AV11 19.7 19.7 0.294 84 56 16.1 22.8 0.9

STD 0.4 0.4 0.007 2 0 0.2 0.5 0.2
MAX 20.5 20.6 0.306 87 57 16.4 23.8 1.2

 19 14.50 16 AV8 20.6 20.6 0.302 86 56 15.9 23.9 1.0
STD 0.2 0.2 0.009 2 0 0.1 0.2 0.1
MAX 20.8 20.9 0.317 91 56 16.1 24.2 1.3

 34 14.97 32 AV15 20.6 20.7 0.301 86 56 16.0 23.9 0.5
STD 0.2 0.2 0.006 2 0 0.2 0.2 0.2
MAX 21.0 21.0 0.309 88 56 16.3 24.3 1.2

Average 20.3 20.4 0.299 85 56 16.0 23.6 0.7
Std. Dev. 0.5 0.5 0.008 2 0 0.2 0.6 0.3
Maximum 21.0 21.0 0.317 91 57 16.4 24.3 1.3

Total number of blows analyzed:  34

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 13.5 - 15 HAMMER #4 AWJ B-356
OP: SDW Test date: 8-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 19.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 22 19.3 19.3 0.281 80 0 15.9 22.4 1.2
 2 22 19.2 19.2 0.291 83 56 15.9 22.3 1.0
 3 22 19.4 19.5 0.287 82 56 16.1 22.5 0.6
 4 22 19.7 19.7 0.295 84 56 15.7 22.8 1.0
 5 22 19.5 19.6 0.299 85 56 16.2 22.7 0.9
 6 22 19.9 20.0 0.300 86 56 16.2 23.1 1.0
 7 22 19.7 19.7 0.294 84 56 16.0 22.8 0.7
 8 22 19.3 19.4 0.298 85 56 16.4 22.4 0.9
 9 22 19.5 19.5 0.286 82 57 16.2 22.6 0.6

 10 22 20.3 20.4 0.295 84 56 16.3 23.6 0.7
 11 22 20.5 20.6 0.306 87 56 16.2 23.8 0.7
 12 16 20.4 20.5 0.296 85 56 15.9 23.7 1.0
 13 16 20.8 20.9 0.297 85 56 16.1 24.2 1.0
 14 16 20.8 20.9 0.301 86 56 16.0 24.1 0.9
 15 16 20.8 20.9 0.300 86 56 15.9 24.1 1.0
 16 16 20.4 20.5 0.309 88 56 15.7 23.7 0.8
 17 16 20.3 20.4 0.307 88 56 16.0 23.6 0.9
 18 16 20.5 20.5 0.286 82 56 15.7 23.7 1.0
 19 16 20.6 20.6 0.317 91 56 15.7 23.9 1.3
 20 32 20.4 20.5 0.296 85 56 15.8 23.7 1.2
 21 32 20.4 20.5 0.288 82 56 15.8 23.7 0.8
 22 32 20.8 20.9 0.308 88 56 16.1 24.1 0.8
 23 32 20.7 20.8 0.305 87 56 15.8 24.0 0.6
 24 32 21.0 21.0 0.305 87 56 16.0 24.3 0.5
 25 32 20.9 20.9 0.304 87 56 16.2 24.3 0.2
 26 32 20.8 20.9 0.308 88 56 16.3 24.2 0.4
 27 32 20.5 20.5 0.301 86 56 15.8 23.7 0.6
 28 32 20.5 20.5 0.308 88 56 15.9 23.7 0.5
 29 32 20.9 20.9 0.309 88 56 16.2 24.2 0.4
 30 32 20.7 20.7 0.301 86 56 15.6 24.0 0.4
 31 32 20.9 20.9 0.299 85 56 16.2 24.2 0.4
 32 32 20.4 20.4 0.297 85 56 15.8 23.7 0.3
 33 32 20.5 20.5 0.294 84 56 15.7 23.7 0.3
 34 32 20.5 20.5 0.299 85 56 16.0 23.7 0.4

Average 20.3 20.4 0.299 85 56 16.0 23.6 0.7
Std. Dev. 0.5 0.5 0.008 2 0 0.2 0.6 0.3
Maximum 21.0 21.0 0.317 91 57 16.4 24.3 1.3

Total number of blows analyzed:  34

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 TRUCK DEPTH 13 5 - 15

TS: 25.6
TB: 18.7

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 TRUCK DEPTH 13 5 - 15
DESCR: HAMMER #4 AWJ B-356
OPERATOR: SDW
FILE: DRILL RIG 75 TRUCK DEPTH 13 5 - 15
7/8/2008 12:31:11 PM
Blow Number 35/32

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

19.00
1.16

30000
0.492

16807.9
2.1

2.26
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

20.4
20.4

0.297
85.0
56.0
15.8

24
0.33
0.72

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.00
V3/V4: OK 1.04

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 28.5 - 30 HAMMER #4 AWJ B-356
OP: SDW Test date: 8-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 34.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 6 29.00 12 AV6 21.7 21.8 0.311 89 55 15.9 25.2 1.2
STD 0.2 0.2 0.003 1 0 0.6 0.2 0.1
MAX 22.0 22.1 0.314 90 56 17.0 25.6 1.5

 14 29.50 16 AV8 21.7 21.7 0.314 90 56 15.4 25.1 0.9
STD 0.2 0.2 0.002 0 0 0.2 0.2 0.1
MAX 22.0 22.0 0.316 90 56 15.7 25.5 1.1

 24 30.00 20 AV10 21.5 21.6 0.313 89 56 15.5 25.0 0.8
STD 0.1 0.1 0.001 0 0 0.1 0.2 0.1
MAX 21.7 21.8 0.315 90 56 15.8 25.2 0.9

Average 21.6 21.7 0.313 89 56 15.6 25.1 0.9
Std. Dev. 0.2 0.2 0.002 1 0 0.4 0.2 0.2
Maximum 22.0 22.1 0.316 90 56 17.0 25.6 1.5

Total number of blows analyzed:  24

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 28.5 - 30 HAMMER #4 AWJ B-356
OP: SDW Test date: 8-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 34.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 12 21.6 21.6 0.306 87 0 17.0 25.0 1.5
 2 12 21.8 21.8 0.309 88 56 16.2 25.3 1.3
 3 12 21.8 21.8 0.312 89 55 15.8 25.3 1.1
 4 12 22.0 22.1 0.314 90 55 15.6 25.6 1.1
 5 12 21.6 21.7 0.313 89 55 15.4 25.1 1.1
 6 12 21.6 21.6 0.311 89 56 15.3 25.1 1.1
 7 16 21.6 21.6 0.311 89 55 15.3 25.0 1.1
 8 16 22.0 22.0 0.313 90 56 15.5 25.5 1.0
 9 16 21.7 21.9 0.315 90 56 15.2 25.2 0.9

 10 16 21.9 21.9 0.314 90 56 15.6 25.3 0.9
 11 16 21.4 21.5 0.312 89 56 15.4 24.9 0.8
 12 16 21.6 21.6 0.316 90 56 15.6 25.1 0.8
 13 16 21.4 21.6 0.315 90 56 15.2 24.8 0.8
 14 16 21.8 21.9 0.313 90 56 15.7 25.3 0.9
 15 20 21.4 21.4 0.310 89 56 15.4 24.8 0.8
 16 20 21.7 21.7 0.314 90 56 15.6 25.2 0.9
 17 20 21.4 21.7 0.313 90 56 15.4 24.9 0.8
 18 20 21.5 21.5 0.313 89 56 15.6 24.9 0.9
 19 20 21.7 21.8 0.313 90 56 15.7 25.2 0.8
 20 20 21.6 21.6 0.315 90 56 15.6 25.0 0.8
 21 20 21.5 21.6 0.310 89 56 15.5 25.0 0.7
 22 20 21.3 21.4 0.313 89 56 15.4 24.7 0.8
 23 20 21.4 21.7 0.313 89 56 15.4 24.9 0.7
 24 20 21.7 21.8 0.313 90 56 15.8 25.2 0.8

Average 21.6 21.7 0.313 89 56 15.6 25.1 0.9
Std. Dev. 0.2 0.2 0.002 1 0 0.4 0.2 0.2
Maximum 22.0 22.1 0.316 90 56 17.0 25.6 1.5

Total number of blows analyzed:  24

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 TRUCK DEPTH 28 5 - 30

TS: 25.6
TB: 18.7

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 TRUCK DEPTH 28 5 - 30
DESCR: HAMMER #4 AWJ B-356
OPERATOR: SDW
FILE: DRILL RIG 75 TRUCK DEPTH 28 5 - 30
7/8/2008 2:18:08 PM
Blow Number 3/2

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

34.00
1.16

30000
0.492

16807.9
2.1

4.05
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

21.8
21.8

0.309
88.4
56.0
16.2

25
1.27
0.80

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.00
V3/V4: OK 0.99

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 43.5 - 45 HAMMER #4 AWJ B-356
OP: SDW Test date: 8-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 49.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in
 2 44.00 4 AV2 20.6 20.8 0.316 90 56 16.3 24.0 3.3

STD 0.2 0.1 0.005 1 0 0.5 0.2 0.6
MAX 20.8 20.9 0.321 92 56 16.8 24.2 3.9

 4 44.50 4 AV2 20.5 20.7 0.321 92 55 16.4 23.8 3.8
STD 0.2 0.1 0.003 1 0 0.0 0.2 0.1
MAX 20.7 20.8 0.324 92 55 16.4 24.1 4.0

 7 45.00 6 AV3 20.3 20.5 0.324 92 55 15.9 23.6 2.1
STD 0.1 0.2 0.001 0 0 0.2 0.1 0.4
MAX 20.5 20.7 0.325 93 56 16.3 23.7 2.6

Average 20.5 20.6 0.321 92 55 16.2 23.8 2.9
Std. Dev. 0.2 0.2 0.005 1 0 0.4 0.2 0.9
Maximum 20.8 20.9 0.325 93 56 16.8 24.2 4.0

Total number of blows analyzed:  7

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 43.5 - 45 HAMMER #4 AWJ B-356
OP: SDW Test date: 8-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 49.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 4 20.8 20.9 0.311 89 0 15.8 24.2 2.8
 2 4 20.5 20.7 0.321 92 56 16.8 23.7 3.9
 3 4 20.7 20.8 0.317 91 55 16.4 24.1 4.0
 4 4 20.4 20.6 0.324 92 55 16.3 23.6 3.7
 5 6 20.5 20.7 0.323 92 55 16.3 23.7 2.6
 6 6 20.3 20.4 0.325 93 55 15.8 23.6 1.9
 7 6 20.2 20.3 0.323 92 56 15.7 23.5 1.8

Average 20.5 20.6 0.321 92 55 16.2 23.8 2.9
Std. Dev. 0.2 0.2 0.005 1 0 0.4 0.2 0.9
Maximum 20.8 20.9 0.325 93 56 16.8 24.2 4.0

Total number of blows analyzed:  7

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 TRUCK DEPTH 43 5 - 45

TS: 25.6
TB: 18.7

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 TRUCK DEPTH 43 5 - 45
DESCR: HAMMER #4 AWJ B-356
OPERATOR: SDW
FILE: DRILL RIG 75 TRUCK DEPTH 43 5 - 45
7/8/2008 3:11:10 PM
Blow Number 2/1

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

49.00
1.16

30000
0.492

16807.9
2.1

5.83
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

20.8
20.9

0.311
88.9
0.0

15.8
24

2.78
0.76

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.00
V3/V4: OK 0.99

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 60.5 - 62 HAMMER #4 AWJ B-356
OP: SDW Test date: 8-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 66.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 2 61.00 4 AV2 20.8 20.8 0.313 89 54 15.2 24.1 2.2
STD 0.2 0.1 0.007 2 0 0.1 0.2 0.1
MAX 20.9 21.0 0.320 91 54 15.2 24.3 2.2

 5 61.50 6 AV3 21.0 21.1 0.321 92 54 15.6 24.3 1.9
STD 0.1 0.1 0.002 1 0 0.1 0.1 0.2
MAX 21.1 21.2 0.324 92 55 15.7 24.5 2.1

 10 62.00 10 AV5 20.9 21.1 0.319 91 55 15.6 24.2 1.3
STD 0.1 0.1 0.002 1 0 0.1 0.2 0.2
MAX 21.0 21.2 0.322 92 55 15.8 24.4 1.5

Average 20.9 21.0 0.318 91 54 15.5 24.2 1.7
Std. Dev. 0.2 0.2 0.005 1 0 0.2 0.2 0.4
Maximum 21.1 21.2 0.324 92 55 15.8 24.5 2.2

Total number of blows analyzed:  10

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 60.5 - 62 HAMMER #4 AWJ B-356
OP: SDW Test date: 8-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 66.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 4 20.6 20.7 0.306 87 0 15.1 23.9 2.2
 2 4 20.9 21.0 0.320 91 54 15.2 24.3 2.1
 3 6 20.9 21.0 0.324 92 54 15.5 24.2 2.1
 4 6 21.1 21.2 0.318 91 54 15.6 24.5 1.8
 5 6 21.0 21.1 0.321 92 55 15.7 24.3 1.7
 6 10 20.8 21.0 0.318 91 55 15.6 24.1 1.5
 7 10 21.0 21.1 0.317 91 54 15.5 24.3 1.5
 8 10 20.7 20.8 0.322 92 55 15.5 24.0 1.2
 9 10 21.0 21.2 0.317 91 55 15.8 24.4 1.1

 10 10 21.0 21.2 0.319 91 55 15.8 24.4 1.3
Average 20.9 21.0 0.318 91 54 15.5 24.2 1.7
Std. Dev. 0.2 0.2 0.005 1 0 0.2 0.2 0.4
Maximum 21.1 21.2 0.324 92 55 15.8 24.5 2.2

Total number of blows analyzed:  10

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 TRUCK DEPTH 60 5 - 62

TS: 25.6
TB: 18.7

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 TRUCK DEPTH 60 5 - 62
DESCR: HAMMER #4 AWJ B-356
OPERATOR: SDW
FILE: DRILL RIG 75 TRUCK DEPTH 60 5 - 62
7/8/2008 5:07:06 PM
Blow Number 8/7

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

66.00
1.16

30000
0.492

16807.9
2.1

7.85
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

21.0
21.1

0.317
90.5
54.4
15.5

24
1.47
0.76

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.01
V3/V4: OK 1.01

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 73.5 - 75 HAMMER #4 AWJ B-356
OP: SDW Test date: 8-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 79.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 4 74.00 8 AV4 20.7 20.8 0.322 92 54 15.7 24.0 1.6
STD 0.2 0.2 0.002 1 0 0.1 0.2 0.1
MAX 20.9 21.0 0.325 93 54 15.8 24.3 1.7

 9 74.50 10 AV5 20.8 21.0 0.323 92 54 15.7 24.2 1.2
STD 0.2 0.2 0.003 1 0 0.1 0.2 0.2
MAX 21.1 21.2 0.326 93 54 15.9 24.4 1.4

 14 75.00 10 AV5 20.8 20.9 0.322 92 54 15.8 24.1 1.0
STD 0.2 0.2 0.002 1 0 0.1 0.2 0.1
MAX 21.0 21.2 0.325 93 54 15.9 24.4 1.1

Average 20.8 20.9 0.322 92 54 15.8 24.1 1.2
Std. Dev. 0.2 0.2 0.003 1 0 0.1 0.2 0.3
Maximum 21.1 21.2 0.326 93 54 15.9 24.4 1.7

Total number of blows analyzed:  14

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 73.5 - 75 HAMMER #4 AWJ B-356
OP: SDW Test date: 8-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 79.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 8 20.9 21.0 0.319 91 0 15.8 24.3 1.7
 2 8 20.7 20.7 0.321 92 54 15.6 24.0 1.6
 3 8 20.8 20.8 0.325 93 54 15.8 24.1 1.6
 4 8 20.5 20.6 0.324 93 54 15.6 23.8 1.4
 5 10 21.0 21.1 0.324 93 54 15.9 24.4 1.3
 6 10 20.9 21.0 0.318 91 54 15.9 24.3 1.3
 7 10 20.5 20.6 0.326 93 54 15.6 23.8 1.4
 8 10 21.1 21.2 0.322 92 54 15.8 24.4 1.1
 9 10 20.6 20.9 0.325 93 54 15.5 23.9 1.0

 10 10 21.0 21.2 0.322 92 54 15.9 24.4 1.0
 11 10 20.7 20.8 0.319 91 54 15.9 24.0 1.0
 12 10 20.8 20.9 0.320 91 54 15.8 24.1 0.9
 13 10 20.5 20.6 0.325 93 54 15.8 23.8 1.0
 14 10 21.0 21.2 0.323 92 54 15.9 24.4 1.1

Average 20.8 20.9 0.322 92 54 15.8 24.1 1.2
Std. Dev. 0.2 0.2 0.003 1 0 0.1 0.2 0.3
Maximum 21.1 21.2 0.326 93 54 15.9 24.4 1.7

Total number of blows analyzed:  14

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 TRUCK DEPTH 73 5 - 75

TS: 25.6
TB: 18.7

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 TRUCK DEPTH 73 5 - 75
DESCR: HAMMER #4 AWJ B-356
OPERATOR: SDW
FILE: DRILL RIG 75 TRUCK DEPTH 73 5 - 75
7/8/2008 6:40:04 PM
Blow Number 11/8

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

79.00
1.16

30000
0.492

16807.9
2.1

9.40
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

21.1
21.2

0.322
92.1
54.2
15.8

24
1.07
0.75

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.01
V3/V4: OK 1.00

Version 2008.098.028



Te
st

 d
at

e:
 9

-J
ul

-2
00

8

 F
in

al
 D

is
pl

ac
em

en
t

 B
lo

w
s 

pe
r M

in
ut

e

 M
ax

im
um

 V
el

oc
ity

 E
ne

rg
y 

of
 F

V

 M
ax

im
um

 F
or

ce

 E
ne

rg
y 

Tr
an

sf
er

 R
at

io

P
D

IP
LO

T 
V

er
. 2

00
8.

1 
- P

rin
te

d:
 2

1-
Ju

l-2
00

8
G

R
L 

E
ng

in
ee

rs
, I

nc
. -

 C
as

e 
M

et
ho

d 
R

es
ul

ts

C
C

N
P 

20
08

 S
U

B
SU

R
FA

C
E 

IN
VE

ST
IG

A
TI

O
N

 - 
D

R
IL

L 
R

IG
 7

5 
TR

U
C

K
 D

EP
TH

 8
8 

5 
- 9

0
H

A
M

M
ER

 #
4 

A
W

J 
B

-3
56

0

E
TR

 ((
%

))

0

FM
X

 (k
ip

s)

0

V
M

X
 (f

/s
)

0

E
FV

 (*
*)

0.
00

0

D
FN

 (i
n)

0.
0

B
P

M
 (*

*)

0

B l o w N u m b e r

5 10 15 20 25 30 35 40 45 50

25
50

75
10

0
0.

10
0

0.
20

0
0.

30
0

0.
40

0
20

40
60

80

10
20

30
40

5
10

15
20

0.
5

1.
0

1.
5

2.
0



GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 88 5 - 90 HAMMER #4 AWJ B-356
OP: SDW Test date: 9-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 94.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 102 21.5 21.7 0.317 90 0 14.4 24.9 0.5
 2 102 20.8 21.0 0.318 91 56 14.2 24.1 0.5
 3 102 20.8 20.9 0.311 89 55 14.5 24.1 0.3
 4 102 20.7 20.8 0.314 90 55 14.5 24.0 0.2
 5 102 20.8 21.0 0.304 87 55 14.4 24.1 0.1
 6 102 20.8 20.9 0.307 88 55 14.2 24.1 0.2
 7 102 20.6 20.7 0.300 86 55 14.3 23.9 0.2
 8 102 20.6 20.7 0.312 89 55 14.3 23.9 0.0
 9 102 20.6 20.7 0.303 87 55 14.1 23.9 -0.1

 10 102 20.8 21.1 0.309 88 56 14.3 24.1 0.0
 11 102 20.2 20.6 0.301 86 56 14.1 23.5 -0.1
 12 102 20.9 21.0 0.299 85 55 14.4 24.2 -0.3
 13 102 20.5 20.8 0.293 84 55 14.0 23.8 -0.5
 14 102 20.7 21.0 0.309 88 56 14.3 24.0 0.2
 15 102 20.6 20.8 0.299 85 55 14.1 23.8 -0.1
 16 102 20.8 20.9 0.309 88 56 14.5 24.1 0.2
 17 102 20.4 20.7 0.300 86 55 14.2 23.7 -0.1
 18 102 20.9 21.0 0.306 87 56 14.5 24.2 -0.2
 19 102 20.6 20.9 0.304 87 55 14.3 23.9 -0.1
 20 102 21.3 21.4 0.305 87 56 14.5 24.7 0.1
 21 102 20.7 20.7 0.302 86 55 14.4 24.0 -0.1
 22 102 20.9 21.0 0.305 87 56 14.6 24.2 0.4
 23 102 21.1 21.3 0.306 87 56 14.2 24.4 0.1
 24 102 20.9 21.0 0.300 86 56 14.4 24.2 0.0
 25 102 21.1 21.2 0.308 88 55 14.7 24.5 0.2
 26 102 20.9 21.0 0.311 89 56 14.6 24.2 0.1
 27 102 20.9 21.2 0.311 89 55 14.4 24.3 0.4
 28 102 20.8 21.1 0.309 88 55 14.5 24.2 0.1
 29 102 21.3 21.4 0.311 89 56 14.7 24.7 0.3
 30 102 20.7 21.0 0.312 89 56 14.5 24.1 0.2
 31 102 20.8 21.0 0.312 89 55 14.5 24.2 0.5
 32 102 21.4 21.6 0.314 90 56 14.8 24.9 0.4
 33 102 21.0 21.2 0.313 90 56 14.6 24.4 0.3
 34 102 21.0 21.1 0.308 88 56 14.5 24.3 0.3
 35 102 21.4 21.6 0.311 89 55 14.8 24.8 0.3
 36 102 21.1 21.2 0.308 88 56 14.7 24.5 0.3
 37 102 21.4 21.6 0.312 89 56 14.8 24.9 0.3
 38 102 20.9 21.2 0.311 89 56 14.4 24.3 0.2
 39 102 21.4 21.5 0.314 90 56 14.7 24.8 0.3
 40 102 21.2 21.4 0.310 88 56 14.8 24.6 0.3
 41 102 21.3 21.4 0.314 90 56 14.7 24.7 0.3
 42 102 21.5 21.6 0.310 89 56 14.8 24.9 0.1
 43 102 21.2 21.4 0.313 89 55 14.9 24.6 0.4
 44 102 20.9 21.2 0.312 89 56 14.6 24.3 0.3
 45 102 21.1 21.3 0.311 89 56 14.5 24.4 0.2
 46 102 21.7 21.8 0.312 89 56 14.9 25.2 0.2
 47 102 21.1 21.3 0.313 89 56 14.7 24.5 0.3
 48 102 21.5 21.7 0.313 89 56 14.8 25.0 0.4
 49 102 21.3 21.6 0.318 91 56 14.7 24.7 0.3
 50 102 21.4 21.6 0.309 88 56 14.7 24.9 0.3

Average 21.0 21.2 0.309 88 55 14.5 24.3 0.2
Std. Dev. 0.3 0.3 0.005 2 0 0.2 0.4 0.2
Maximum 21.7 21.8 0.318 91 56 14.9 25.2 0.5

Total number of blows analyzed:  50

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 TRUCK DEPTH 88 5 - 90

TS: 25.6
TB: 18.7

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 TRUCK DEPTH 88 5 - 90
DESCR: HAMMER #4 AWJ B-356
OPERATOR: SDW
FILE: DRILL RIG 75 TRUCK DEPTH 88 5 - 90
7/9/2008 10:40:41 AM
Blow Number 21/20

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

94.00
1.16

30000
0.492

16807.9
2.1

11.19
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

21.3
21.4

0.305
87.1
55.6
14.5

25
0.07
0.82

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.02
V3/V4: OK 0.98

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 103.5 - 105 HAMMER #4 AWJ B-356
OP: SDW Test date: 9-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 109.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 7 104.00 14 AV7 18.6 19.0 0.304 87 56 16.0 21.6 0.8
STD 0.4 0.4 0.008 2 0 0.1 0.5 0.1
MAX 19.0 19.3 0.310 89 57 16.2 22.0 1.1

 16 104.50 18 AV9 18.6 19.1 0.307 88 57 16.1 21.6 0.6
STD 0.2 0.2 0.003 1 0 0.1 0.3 0.3
MAX 19.0 19.4 0.312 89 57 16.2 22.0 0.9

 27 105.00 22 AV11 18.7 19.2 0.308 88 57 16.2 21.7 0.0
STD 0.2 0.2 0.002 1 0 0.2 0.3 0.3
MAX 19.2 19.5 0.313 89 58 16.5 22.3 0.7

Average 18.7 19.1 0.307 88 57 16.1 21.6 0.4
Std. Dev. 0.3 0.3 0.005 1 0 0.2 0.3 0.5
Maximum 19.2 19.5 0.313 89 58 16.5 22.3 1.1

Total number of blows analyzed:  27

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 103.5 - 105 HAMMER #4 AWJ B-356
OP: SDW Test date: 9-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 109.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 14 17.7 18.1 0.285 81 0 15.8 20.5 1.1
 2 14 18.5 18.9 0.308 88 56 16.2 21.5 0.6
 3 14 18.6 18.9 0.310 89 56 16.1 21.5 0.9
 4 14 18.8 19.2 0.308 88 56 16.2 21.8 0.7
 5 14 18.9 19.2 0.306 88 57 16.0 21.9 0.7
 6 14 19.0 19.3 0.303 87 56 15.9 22.0 0.8
 7 14 18.9 19.3 0.307 88 57 16.0 21.9 0.9
 8 18 18.7 19.1 0.307 88 56 16.2 21.7 0.8
 9 18 19.0 19.4 0.307 88 57 16.0 22.0 0.9

 10 18 19.0 19.3 0.309 88 56 15.9 22.0 0.8
 11 18 18.3 18.8 0.305 87 56 16.2 21.2 0.9
 12 18 18.4 18.8 0.309 88 57 16.2 21.3 0.9
 13 18 18.4 18.9 0.305 87 57 16.2 21.4 0.6
 14 18 18.7 19.2 0.308 88 57 16.2 21.7 0.5
 15 18 18.5 18.9 0.299 86 57 15.9 21.5 0.1
 16 18 18.8 19.3 0.312 89 57 16.2 21.8 0.3
 17 22 18.8 19.3 0.307 88 57 15.9 21.8 0.1
 18 22 18.9 19.3 0.308 88 58 16.0 21.9 -0.5
 19 22 18.3 18.8 0.308 88 57 16.3 21.3 0.0
 20 22 18.6 19.0 0.303 87 57 16.1 21.6 0.0
 21 22 19.1 19.5 0.308 88 57 16.0 22.1 0.0
 22 22 18.6 19.1 0.310 89 57 16.2 21.6 0.2
 23 22 19.2 19.5 0.313 89 57 15.9 22.3 -0.1
 24 22 18.5 19.0 0.306 87 58 16.1 21.5 -0.4
 25 22 18.6 19.1 0.308 88 57 16.3 21.6 -0.1
 26 22 18.5 19.1 0.311 89 57 16.5 21.5 -0.2
 27 22 18.7 19.2 0.308 88 57 16.3 21.7 0.7

Average 18.7 19.1 0.307 88 57 16.1 21.6 0.4
Std. Dev. 0.3 0.3 0.005 1 0 0.2 0.3 0.5
Maximum 19.2 19.5 0.313 89 58 16.5 22.3 1.1

Total number of blows analyzed:  27

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 TRUCK DEPTH 103 5 - 105

TS: 25.6
TB: 18.7

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 TRUCK DEPTH 103 5 - 105
DESCR: HAMMER #4 AWJ B-356
OPERATOR: SDW
FILE: DRILL RIG 75 TRUCK DEPTH 103 5 - 105
7/9/2008 3:06:47 PM
Blow Number 21/19

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

109.00
1.16

30000
0.492

16807.9
2.1

12.97
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

18.3
18.8

0.308
87.9
57.1
16.3

21
0.04
0.63

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.03
V3/V4: OK 1.01

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 118.5 - 120 HAMMER #4 AWJ B-356
OP: SDW Test date: 9-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 124.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 3 119.00 6 AV3 21.6 21.6 0.308 88 53 14.6 25.0 1.6
STD 0.2 0.2 0.002 1 1 0.2 0.2 0.1
MAX 21.8 21.8 0.310 89 54 14.8 25.3 1.7

 15 120.00 18 AV12 21.5 21.7 0.311 89 52 14.9 25.0 0.9
STD 0.3 0.3 0.004 1 0 0.3 0.3 0.2
MAX 22.0 22.2 0.315 90 53 15.1 25.5 1.3

Average 21.5 21.7 0.310 89 52 14.8 25.0 1.0
Std. Dev. 0.3 0.3 0.004 1 1 0.3 0.3 0.3
Maximum 22.0 22.2 0.315 90 54 15.1 25.5 1.7

Total number of blows analyzed:  15

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 118.5 - 120 HAMMER #4 AWJ B-356
OP: SDW Test date: 9-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 124.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 6 21.3 21.3 0.306 87 0 14.4 24.7 1.7
 2 6 21.8 21.8 0.310 89 54 14.8 25.3 1.7
 3 6 21.7 21.7 0.308 88 52 14.7 25.1 1.4
 4 6 21.1 21.3 0.300 86 52 14.2 24.5 1.3
 5 6 21.4 21.5 0.307 88 52 14.6 24.9 1.1
 6 6 21.7 21.8 0.312 89 52 15.0 25.2 1.0
 7 18 21.8 22.0 0.312 89 52 15.1 25.3 0.9
 8 18 21.1 21.5 0.310 89 53 14.6 24.5 0.8
 9 18 21.6 21.8 0.311 89 53 15.0 25.1 0.8

 10 18 21.8 22.0 0.313 89 53 15.1 25.2 0.7
 11 18 21.3 21.5 0.311 89 53 15.0 24.7 0.8
 12 18 21.6 21.8 0.312 89 52 15.0 25.1 0.8
 13 18 21.2 21.3 0.312 89 52 14.8 24.6 0.7
 14 18 22.0 22.2 0.315 90 52 14.9 25.5 0.7
 15 18 21.4 21.7 0.313 90 53 15.0 24.8 0.9

Average 21.5 21.7 0.310 89 52 14.8 25.0 1.0
Std. Dev. 0.3 0.3 0.004 1 1 0.3 0.3 0.3
Maximum 22.0 22.2 0.315 90 54 15.1 25.5 1.7

Total number of blows analyzed:  15

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 TRUCK DEPTH 118 5 - 120

TS: 25.6
TB: 18.7

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 TRUCK DEPTH 118 5 - 120
DESCR: HAMMER #4 AWJ B-356
OPERATOR: SDW
FILE: DRILL RIG 75 TRUCK DEPTH 118 5 - 120
7/9/2008 5:47:52 PM
Blow Number 3/2

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

124.00
1.16

30000
0.492

16807.9
2.1

14.76
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

21.8
21.8

0.310
88.6
53.6
14.8

25
1.75
0.83

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.01
V3/V4: OK 1.03

Version 2008.098.028



Te
st

 d
at

e:
 1

0-
Ju

l-2
00

8

 F
in

al
 D

is
pl

ac
em

en
t

 B
lo

w
s 

pe
r M

in
ut

e

 M
ax

im
um

 V
el

oc
ity

 E
ne

rg
y 

of
 F

V

 M
ax

im
um

 F
or

ce

 E
ne

rg
y 

Tr
an

sf
er

 R
at

io

P
D

IP
LO

T 
V

er
. 2

00
8.

1 
- P

rin
te

d:
 2

1-
Ju

l-2
00

8
G

R
L 

E
ng

in
ee

rs
, I

nc
. -

 C
as

e 
M

et
ho

d 
R

es
ul

ts

C
C

N
P 

20
08

 S
U

B
SU

R
FA

C
E 

IN
VE

ST
IG

A
TI

O
N

 - 
D

R
IL

L 
R

IG
 7

5 
TR

U
C

K
 D

EP
TH

 1
33

.5
 - 

13
5

H
A

M
M

ER
 #

4 
A

W
J 

B
-3

56

13
3.

5

E
TR

 ((
%

))

0

FM
X

 (k
ip

s)

0

V
M

X
 (f

/s
)

0

E
FV

 (*
*)

0.
00

0

D
FN

 (i
n)

0.
0

B
P

M
 (*

*)

0

P e n e t r a t i o n f t

13
4.

0

13
4.

5

13
5.

0

25
50

75
10

0
0.

10
0

0.
20

0
0.

30
0

0.
40

0
20

40
60

80

10
20

30
40

5
10

15
20

0.
5

1.
0

1.
5

2.
0



GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 133.5 - 135 HAMMER #4 AWJ B-356
OP: SDW Test date: 10-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 139.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 5 134.00 10 AV5 21.5 21.7 0.321 92 57 15.3 24.9 1.0
STD 0.3 0.3 0.003 1 0 0.2 0.3 0.2
MAX 22.0 22.1 0.325 93 57 15.4 25.5 1.3

 13 134.50 16 AV8 21.2 21.5 0.323 92 57 15.3 24.6 0.6
STD 0.3 0.3 0.004 1 0 0.2 0.4 0.4
MAX 21.8 22.1 0.329 94 58 15.5 25.3 1.0

 26 135.00 26 AV13 21.4 21.6 0.320 92 57 15.5 24.9 0.1
STD 0.2 0.2 0.003 1 0 0.1 0.2 0.1
MAX 21.7 21.9 0.325 93 58 15.7 25.2 0.4

Average 21.4 21.6 0.321 92 57 15.4 24.8 0.4
Std. Dev. 0.3 0.2 0.004 1 0 0.2 0.3 0.4
Maximum 22.0 22.1 0.329 94 58 15.7 25.5 1.3

Total number of blows analyzed:  26

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 133.5 - 135 HAMMER #4 AWJ B-356
OP: SDW Test date: 10-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 139.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 10 22.0 22.1 0.323 92 0 15.3 25.5 1.3
 2 10 21.4 21.6 0.320 91 57 15.0 24.8 0.8
 3 10 21.6 21.7 0.318 91 56 15.3 25.0 0.9
 4 10 21.1 21.3 0.318 91 57 15.3 24.5 1.0
 5 10 21.4 21.6 0.325 93 57 15.4 24.9 1.0
 6 16 20.7 21.0 0.329 94 57 15.3 24.1 1.0
 7 16 21.0 21.2 0.329 94 57 15.5 24.4 0.8
 8 16 21.3 21.5 0.323 92 58 15.0 24.7 1.0
 9 16 21.8 22.1 0.323 92 57 15.5 25.3 0.8

 10 16 21.1 21.5 0.322 92 57 15.1 24.5 0.9
 11 16 21.4 21.8 0.321 92 57 15.1 24.9 0.6
 12 16 20.9 21.2 0.323 92 57 15.4 24.3 0.0
 13 16 21.4 21.6 0.317 91 57 15.5 24.9 0.0
 14 26 21.3 21.7 0.323 92 58 15.2 24.7 0.0
 15 26 21.4 21.6 0.320 91 57 15.4 24.8 0.0
 16 26 21.3 21.5 0.318 91 57 15.5 24.7 -0.1
 17 26 21.5 21.7 0.325 93 57 15.6 24.9 0.4
 18 26 21.3 21.6 0.321 92 58 15.4 24.7 0.2
 19 26 21.3 21.5 0.315 90 57 15.4 24.7 0.1
 20 26 21.5 21.7 0.319 91 57 15.5 25.0 -0.1
 21 26 21.5 21.7 0.319 91 57 15.5 24.9 0.1
 22 26 21.5 21.6 0.322 92 57 15.6 24.9 0.2
 23 26 21.7 21.9 0.319 91 58 15.6 25.2 0.2
 24 26 21.6 21.8 0.324 93 57 15.7 25.1 0.2
 25 26 21.6 21.8 0.324 93 57 15.6 25.1 0.3
 26 26 21.1 21.3 0.315 90 57 15.4 24.5 0.2

Average 21.4 21.6 0.321 92 57 15.4 24.8 0.4
Std. Dev. 0.3 0.2 0.004 1 0 0.2 0.3 0.4
Maximum 22.0 22.1 0.329 94 58 15.7 25.5 1.3

Total number of blows analyzed:  26

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 TRUCK DEPTH 133 5 - 135

TS: 25.6
TB: 18.7

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 TRUCK DEPTH 133 5 - 135
DESCR: HAMMER #4 AWJ B-356
OPERATOR: SDW
FILE: DRILL RIG 75 TRUCK DEPTH 133 5 - 135
7/10/2008 11:09:22 AM
Blow Number 13/11

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

139.00
1.16

30000
0.492

16807.9
2.1

16.54
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

21.4
21.8

0.321
91.7
57.4
15.1

25
0.55
0.78

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.02
V3/V4: OK 1.05

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 148.5 - 150 HAMMER #4 AWJ B-356
OP: SDW Test date: 10-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 154.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 6 149.00 12 AV6 21.1 21.2 0.319 91 56 16.1 24.4 1.4
STD 0.2 0.2 0.005 1 0 0.3 0.3 0.3
MAX 21.5 21.6 0.328 94 56 16.5 25.0 2.0

 12 149.50 12 AV6 21.0 21.1 0.322 92 56 15.7 24.4 0.9
STD 0.2 0.2 0.005 1 0 0.2 0.2 0.2
MAX 21.2 21.3 0.331 95 56 16.1 24.6 1.0

 20 150.00 16 AV8 21.1 21.2 0.324 93 56 15.5 24.5 0.7
STD 0.2 0.1 0.005 1 0 0.1 0.2 0.1
MAX 21.4 21.4 0.329 94 56 15.6 24.8 0.9

Average 21.1 21.2 0.322 92 56 15.7 24.5 1.0
Std. Dev. 0.2 0.2 0.005 1 0 0.3 0.2 0.4
Maximum 21.5 21.6 0.331 95 56 16.5 25.0 2.0

Total number of blows analyzed:  20

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 148.5 - 150 HAMMER #4 AWJ B-356
OP: SDW Test date: 10-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 154.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 12 21.5 21.6 0.328 94 0 16.5 25.0 2.0
 2 12 20.9 21.1 0.318 91 56 16.0 24.2 1.4
 3 12 21.1 21.3 0.321 92 55 16.4 24.5 1.5
 4 12 20.8 21.0 0.317 91 55 15.9 24.2 1.3
 5 12 21.2 21.2 0.315 90 56 16.1 24.6 1.4
 6 12 20.9 21.0 0.315 90 56 15.8 24.2 1.0
 7 12 21.2 21.2 0.318 91 56 15.7 24.6 1.0
 8 12 20.7 20.9 0.320 92 56 15.7 24.0 0.8
 9 12 20.8 20.9 0.323 92 56 15.7 24.1 0.9

 10 12 21.2 21.3 0.323 92 56 15.6 24.6 1.0
 11 12 21.1 21.2 0.331 95 56 16.1 24.5 1.0
 12 12 21.1 21.1 0.315 90 56 15.4 24.5 0.6
 13 16 21.1 21.2 0.327 93 56 15.6 24.5 0.9
 14 16 20.8 20.9 0.315 90 56 15.3 24.1 0.6
 15 16 21.3 21.3 0.328 94 56 15.6 24.7 0.8
 16 16 21.1 21.1 0.319 91 56 15.3 24.5 0.7
 17 16 21.2 21.2 0.321 92 56 15.6 24.6 0.7
 18 16 21.4 21.4 0.329 94 56 15.6 24.8 0.7
 19 16 21.2 21.3 0.327 93 56 15.5 24.6 0.7
 20 16 21.1 21.2 0.325 93 56 15.3 24.4 0.6

Average 21.1 21.2 0.322 92 56 15.7 24.5 1.0
Std. Dev. 0.2 0.2 0.005 1 0 0.3 0.2 0.4
Maximum 21.5 21.6 0.331 95 56 16.5 25.0 2.0

Total number of blows analyzed:  20

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 TRUCK DEPTH 148 5 - 150

TS: 25.6
TB: 18.7

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 TRUCK DEPTH 148 5 - 150
DESCR: HAMMER #4 AWJ B-356
OPERATOR: SDW
FILE: DRILL RIG 75 TRUCK DEPTH 148 5 - 150
7/10/2008 1:08:21 PM
Blow Number 2/1

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

154.00
1.16

30000
0.492

16807.9
2.1

18.32
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

21.5
21.6

0.328
93.7
0.0

16.5
25

2.03
0.79

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.00
V3/V4: OK 0.99

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 163.5 - 165 HAMMER #4 AWJ B-356
OP: SDW Test date: 10-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 169.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 4 164.00 8 AV4 20.7 20.8 0.313 90 51 15.2 24.0 1.1
STD 0.2 0.2 0.007 2 0 0.1 0.2 0.1
MAX 20.8 21.0 0.325 93 52 15.4 24.2 1.3

 9 164.50 10 AV5 21.0 21.2 0.314 90 54 15.4 24.4 0.7
STD 0.1 0.1 0.002 1 0 0.1 0.1 0.2
MAX 21.2 21.4 0.316 90 54 15.5 24.6 0.9

 16 165.00 14 AV7 21.3 21.5 0.317 91 55 15.5 24.7 0.7
STD 0.2 0.1 0.002 1 0 0.2 0.2 0.1
MAX 21.5 21.7 0.320 92 55 15.6 25.0 0.8

Average 21.0 21.2 0.315 90 54 15.4 24.4 0.8
Std. Dev. 0.3 0.3 0.004 1 1 0.2 0.3 0.2
Maximum 21.5 21.7 0.325 93 55 15.6 25.0 1.3

Total number of blows analyzed:  16

Page 1 of 1



Te
st

 d
at

e:
 1

0-
Ju

l-2
00

8

 F
in

al
 D

is
pl

ac
em

en
t

 B
lo

w
s 

pe
r M

in
ut

e

 M
ax

im
um

 V
el

oc
ity

 E
ne

rg
y 

of
 F

V

 M
ax

im
um

 F
or

ce

 E
ne

rg
y 

Tr
an

sf
er

 R
at

io

P
D

IP
LO

T 
V

er
. 2

00
8.

1 
- P

rin
te

d:
 2

2-
Ju

l-2
00

8
G

R
L 

E
ng

in
ee

rs
, I

nc
. -

 C
as

e 
M

et
ho

d 
R

es
ul

ts

C
C

N
P 

20
08

 S
U

B
SU

R
FA

C
E 

IN
VE

ST
IG

A
TI

O
N

 - 
D

R
IL

L 
R

IG
 7

5 
TR

U
C

K
 D

EP
TH

 1
63

.5
 - 

16
5

H
A

M
M

ER
 #

4 
A

W
J 

B
-3

56

0

E
TR

 ((
%

))

0

FM
X

 (k
ip

s)

0

V
M

X
 (f

/s
)

0

E
FV

 (*
*)

0.
00

0

D
FN

 (i
n)

0.
0

B
P

M
 (*

*)

0

B l o w N u m b e r

2 4 6 8 10 12 14 16

25
50

75
10

0
0.

10
0

0.
20

0
0.

30
0

0.
40

0
20

40
60

80

10
20

30
40

5
10

15
20

0.
5

1.
0

1.
5

2.
0



GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 163.5 - 165 HAMMER #4 AWJ B-356
OP: SDW Test date: 10-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 169.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 8 20.4 20.4 0.325 93 0 15.4 23.6 1.3
 2 8 20.7 21.0 0.310 89 52 15.1 24.0 1.1
 3 8 20.8 20.9 0.308 88 51 15.2 24.2 1.1
 4 8 20.8 21.0 0.310 88 52 15.1 24.1 1.0
 5 10 20.9 21.0 0.310 89 53 15.3 24.2 0.9
 6 10 21.0 21.2 0.316 90 54 15.4 24.4 0.8
 7 10 21.0 21.1 0.315 90 54 15.5 24.4 0.8
 8 10 21.0 21.4 0.314 90 54 15.3 24.4 0.5
 9 10 21.2 21.3 0.316 90 54 15.5 24.6 0.7

 10 14 21.4 21.6 0.315 90 54 15.6 24.8 0.6
 11 14 21.1 21.5 0.317 91 55 15.3 24.5 0.7
 12 14 21.5 21.7 0.317 90 55 15.6 25.0 0.7
 13 14 21.3 21.4 0.316 90 55 15.6 24.7 0.6
 14 14 21.2 21.5 0.320 91 54 15.3 24.6 0.8
 15 14 21.1 21.5 0.315 90 54 15.2 24.5 0.6
 16 14 21.3 21.4 0.320 92 54 15.6 24.7 0.5

Average 21.0 21.2 0.315 90 54 15.4 24.4 0.8
Std. Dev. 0.3 0.3 0.004 1 1 0.2 0.3 0.2
Maximum 21.5 21.7 0.325 93 55 15.6 25.0 1.3

Total number of blows analyzed:  16

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 TRUCK DEPTH 163 5 - 165

TS: 51.2
TB: 17.6

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 TRUCK DEPTH 163 5 - 165
DESCR: HAMMER #4 AWJ B-356
OPERATOR: SDW
FILE: DRILL RIG 75 TRUCK DEPTH 163 5 - 165
7/10/2008 3:23:31 PM
Blow Number 5/3

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

169.00
1.16

30000
0.492

16807.9
2.1

20.11
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

20.8
20.9

0.308
88.1
51.0
15.2

24
1.07
0.77

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.01
V3/V4: OK 1.04

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCKDEPTH 178.5 - 180 HAMMER #4 AWJ B-356
OP: SDW Test date: 10-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 184.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 4 179.00 8 AV4 20.6 20.8 0.326 93 54 15.2 23.9 1.7
STD 0.3 0.2 0.003 1 0 0.1 0.4 0.2
MAX 21.1 21.2 0.331 95 54 15.3 24.5 1.9

 10 179.50 12 AV6 20.6 20.7 0.323 92 55 15.1 23.9 1.2
STD 0.3 0.3 0.005 1 0 0.2 0.4 0.2
MAX 21.0 21.2 0.327 93 55 15.3 24.4 1.5

 18 180.00 16 AV8 20.8 21.1 0.322 92 55 15.1 24.2 1.0
STD 0.3 0.3 0.004 1 0 0.2 0.4 0.1
MAX 21.3 21.6 0.326 93 56 15.5 24.7 1.1

Average 20.7 20.9 0.323 92 55 15.1 24.0 1.2
Std. Dev. 0.4 0.4 0.004 1 0 0.2 0.4 0.3
Maximum 21.3 21.6 0.331 95 56 15.5 24.7 1.9

Total number of blows analyzed:  18

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCKDEPTH 178.5 - 180 HAMMER #4 AWJ B-356
OP: SDW Test date: 10-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 184.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 8 20.5 20.6 0.322 92 0 15.3 23.7 1.9
 2 8 20.7 20.8 0.331 95 54 15.1 24.0 1.8
 3 8 20.3 20.6 0.326 93 54 15.0 23.5 1.6
 4 8 21.1 21.2 0.326 93 54 15.2 24.5 1.4
 5 12 20.3 20.4 0.325 93 55 15.3 23.5 1.4
 6 12 20.8 20.9 0.326 93 55 15.0 24.1 1.5
 7 12 21.0 21.2 0.327 93 54 15.2 24.4 1.3
 8 12 20.7 20.8 0.325 93 55 15.1 24.0 1.2
 9 12 20.7 20.9 0.319 91 55 15.3 24.0 0.9

 10 12 20.1 20.4 0.314 90 55 14.8 23.3 0.8
 11 16 20.7 20.9 0.326 93 55 15.0 24.0 1.1
 12 16 20.8 21.0 0.319 91 55 15.3 24.1 0.9
 13 16 20.1 20.4 0.315 90 55 15.5 23.3 1.0
 14 16 21.0 21.2 0.323 92 55 15.2 24.3 1.0
 15 16 20.9 21.2 0.326 93 55 15.0 24.2 1.0
 16 16 20.7 21.1 0.320 91 55 14.7 24.1 1.0
 17 16 21.2 21.4 0.325 93 56 15.2 24.6 1.1
 18 16 21.3 21.6 0.320 91 55 15.2 24.7 0.9

Average 20.7 20.9 0.323 92 55 15.1 24.0 1.2
Std. Dev. 0.4 0.4 0.004 1 0 0.2 0.4 0.3
Maximum 21.3 21.6 0.331 95 56 15.5 24.7 1.9

Total number of blows analyzed:  18

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 TRUCKDEPTH 178 5 - 180

TS: 51.2
TB: 17.6

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 TRUCKDEPTH 178 5 - 180
DESCR: HAMMER #4 AWJ B-356
OPERATOR: SDW
FILE: DRILL RIG 75 TRUCK DEPTH 178 5 - 180
7/10/2008 5:53:03 PM
Blow Number 7/6

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

184.00
1.16

30000
0.492

16807.9
2.1

21.89
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

20.8
20.9

0.326
93.1
54.6
15.0

24
1.49
0.78

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.01
V3/V4: OK 1.00

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 193.5 - 195 HAMMER #4 AWJ B-356
OP: SDW Test date: 11-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 199.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 4 194.00 8 AV4 20.3 20.5 0.313 90 55 14.4 23.6 0.5
STD 0.1 0.2 0.005 1 1 0.2 0.1 0.2
MAX 20.5 20.8 0.321 92 57 14.6 23.8 0.7

 11 194.50 14 AV7 20.1 20.3 0.306 88 55 14.5 23.4 0.7
STD 0.2 0.1 0.003 1 0 0.2 0.2 0.3
MAX 20.4 20.6 0.310 89 55 14.8 23.7 1.0

 19 195.00 16 AV8 20.0 20.2 0.308 88 55 14.7 23.2 0.9
STD 0.2 0.2 0.003 1 0 0.1 0.2 0.1
MAX 20.2 20.4 0.313 89 55 14.9 23.5 1.0

Average 20.1 20.3 0.309 88 55 14.6 23.4 0.7
Std. Dev. 0.2 0.2 0.004 1 0 0.2 0.2 0.3
Maximum 20.5 20.8 0.321 92 57 14.9 23.8 1.0

Total number of blows analyzed:  19

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 193.5 - 195 HAMMER #4 AWJ B-356
OP: SDW Test date: 11-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 199.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 8 20.2 20.2 0.321 92 0 14.2 23.4 0.3
 2 8 20.3 20.3 0.310 89 57 14.6 23.5 0.7
 3 8 20.5 20.8 0.313 90 55 14.2 23.8 0.7
 4 8 20.4 20.5 0.309 88 55 14.5 23.6 0.3
 5 14 20.1 20.2 0.302 86 55 14.6 23.3 0.5
 6 14 19.9 20.2 0.303 87 55 14.3 23.1 0.1
 7 14 20.3 20.4 0.309 88 55 14.8 23.6 0.7
 8 14 20.2 20.3 0.305 87 55 14.6 23.4 0.6
 9 14 20.1 20.4 0.307 88 55 14.4 23.3 1.0

 10 14 20.4 20.6 0.310 89 55 14.8 23.7 1.0
 11 14 20.0 20.2 0.309 88 55 14.4 23.2 0.9
 12 16 20.2 20.3 0.311 89 55 14.5 23.4 0.8
 13 16 20.2 20.3 0.305 87 54 14.7 23.5 0.9
 14 16 19.7 19.9 0.311 89 55 14.6 22.8 0.9
 15 16 19.7 19.8 0.308 88 55 14.7 22.9 0.9
 16 16 20.1 20.2 0.305 87 55 14.9 23.3 0.9
 17 16 20.1 20.2 0.313 89 55 14.8 23.4 1.0
 18 16 20.2 20.4 0.307 88 55 14.9 23.5 0.9
 19 16 20.0 20.1 0.308 88 55 14.7 23.2 0.8

Average 20.1 20.3 0.309 88 55 14.6 23.4 0.7
Std. Dev. 0.2 0.2 0.004 1 0 0.2 0.2 0.3
Maximum 20.5 20.8 0.321 92 57 14.9 23.8 1.0

Total number of blows analyzed:  19

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 TRUCK DEPTH 193 5 - 195

TS: 51.2
TB: 17.6

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 TRUCK DEPTH 193 5 - 195
DESCR: HAMMER #4 AWJ B-356
OPERATOR: SDW
FILE: DRILL RIG 75 TRUCK DEPTH 193 5 - 195
7/11/2008 8:54:37 AM
Blow Number 13/11

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

199.00
1.16

30000
0.492

16807.9
2.1

23.68
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

20.0
20.2

0.309
88.4
54.7
14.4

23
0.94
0.78

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.01
V3/V4: OK 1.05

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 208.5 - 210 HAMMER #4 AWJ B-356
OP: SDW Test date: 11-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 214.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 6 209.00 12 AV6 18.9 19.2 0.304 87 55 16.1 21.9 -0.8
STD 0.2 0.2 0.003 1 0 0.1 0.3 0.1
MAX 19.2 19.5 0.309 88 56 16.2 22.3 -0.6

 12 209.50 12 AV6 18.6 19.0 0.306 87 56 16.2 21.6 0.0
STD 0.3 0.4 0.003 1 0 0.1 0.4 0.4
MAX 19.0 19.4 0.310 89 56 16.4 22.0 0.5

 20 210.00 16 AV8 18.5 18.9 0.306 87 56 16.3 21.4 0.7
STD 0.2 0.2 0.003 1 0 0.1 0.2 0.1
MAX 18.8 19.2 0.311 89 56 16.5 21.8 0.9

Average 18.7 19.0 0.305 87 56 16.2 21.6 0.1
Std. Dev. 0.3 0.3 0.003 1 0 0.2 0.4 0.6
Maximum 19.2 19.5 0.311 89 56 16.5 22.3 0.9

Total number of blows analyzed:  20

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 208. 5 - 210 HAMMER #4 AWJ B-356
OP: SDW Test date: 11-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 214.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 12 19.2 19.4 0.309 88 0 15.9 22.3 -0.9
 2 12 18.7 18.9 0.307 88 56 16.0 21.7 -0.9
 3 12 18.9 19.3 0.302 86 54 16.0 22.0 -0.7
 4 12 19.2 19.5 0.301 86 55 16.2 22.2 -0.9
 5 12 18.5 19.0 0.304 87 55 16.2 21.5 -0.6
 6 12 18.9 19.1 0.301 86 56 16.0 21.9 -0.7
 7 12 18.7 19.0 0.304 87 55 16.3 21.7 -0.5
 8 12 18.9 19.1 0.310 89 56 16.2 21.9 -0.3
 9 12 19.0 19.4 0.308 88 56 16.2 22.0 -0.1

 10 12 18.9 19.3 0.307 88 56 16.2 21.9 0.0
 11 12 18.2 18.6 0.305 87 56 16.4 21.2 0.5
 12 12 18.2 18.4 0.300 86 56 16.1 21.1 0.5
 13 16 18.1 18.6 0.299 85 56 16.1 21.0 0.6
 14 16 18.6 19.1 0.305 87 56 16.2 21.6 0.7
 15 16 18.3 18.7 0.311 89 56 16.4 21.2 0.6
 16 16 18.5 18.9 0.309 88 56 16.4 21.5 0.6
 17 16 18.5 18.9 0.306 87 56 16.3 21.4 0.7
 18 16 18.8 19.2 0.305 87 56 16.3 21.8 0.7
 19 16 18.4 18.9 0.308 88 56 16.5 21.3 0.6
 20 16 18.5 18.9 0.307 88 56 16.3 21.5 0.9

Average 18.7 19.0 0.305 87 56 16.2 21.6 0.1
Std. Dev. 0.3 0.3 0.003 1 0 0.2 0.4 0.6
Maximum 19.2 19.5 0.311 89 56 16.5 22.3 0.9

Total number of blows analyzed:  20

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 TRUCK DEPTH 208 5 - 210

TS: 51.2
TB: 17.6

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 TRUCK DEPTH 208 5 - 210
DESCR: HAMMER #4 AWJ B-356
OPERATOR: SDW
FILE: DRILL RIG 75 TRUCK DEPTH 208 5 - 210
7/11/2008 12:12:39 PM
Blow Number 21/20

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

214.00
1.16

30000
0.492

16807.9
2.1

25.46
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

18.5
18.9

0.307
87.7
55.8
16.3

21
0.91
0.59

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.01
V3/V4: OK 1.01

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 225 - 226.5 HAMMER #4 AWJ B-356
OP: DJF Test date: 15-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 228.20 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 4 225.50 8 AV4 18.0 18.3 0.307 88 54 16.4 20.9 1.0
STD 0.4 0.3 0.006 2 0 0.4 0.4 0.1
MAX 18.4 18.7 0.316 90 54 17.0 21.4 1.2

 12 226.00 16 AV8 18.4 18.6 0.309 88 54 16.6 21.3 0.7
STD 0.2 0.2 0.004 1 0 0.1 0.2 0.1
MAX 18.6 18.9 0.314 90 54 16.9 21.6 0.9

 21 226.50 18 AV9 18.6 18.8 0.307 88 51 16.6 21.6 0.5
STD 0.2 0.2 0.003 1 8 0.1 0.2 0.1
MAX 18.9 19.1 0.312 89 54 16.7 21.9 0.6

Average 18.4 18.6 0.308 88 53 16.6 21.4 0.7
Std. Dev. 0.3 0.3 0.004 1 6 0.2 0.4 0.2
Maximum 18.9 19.1 0.316 90 54 17.0 21.9 1.2

Total number of blows analyzed:  21

Page 1 of 1



Te
st

 d
at

e:
 1

5-
Ju

l-2
00

8

 F
in

al
 D

is
pl

ac
em

en
t

 B
lo

w
s 

pe
r M

in
ut

e

 M
ax

im
um

 V
el

oc
ity

 E
ne

rg
y 

of
 F

V

 M
ax

im
um

 F
or

ce

 E
ne

rg
y 

Tr
an

sf
er

 R
at

io

P
D

IP
LO

T 
V

er
. 2

00
8.

1 
- P

rin
te

d:
 2

2-
Ju

l-2
00

8
G

R
L 

E
ng

in
ee

rs
, I

nc
. -

 C
as

e 
M

et
ho

d 
R

es
ul

ts

C
C

N
P 

20
08

 S
U

B
SU

R
FA

C
E 

IN
VE

ST
IG

A
TI

O
N

 - 
D

R
IL

L 
R

IG
 7

5 
TR

U
C

K
 D

EP
TH

 2
25

 - 
22

6.
5

H
A

M
M

ER
 #

4 
A

W
J 

B
-3

56

0

E
TR

 ((
%

))

0

FM
X

 (k
ip

s)

0

V
M

X
 (f

/s
)

0

E
FV

 (*
*)

0.
00

0

D
FN

 (i
n)

0.
0

B
P

M
 (*

*)

0

B l o w N u m b e r

3 6 9 12 15 18 21

25
50

75
10

0
0.

10
0

0.
20

0
0.

30
0

0.
40

0
20

40
60

80

10
20

30
40

5
10

15
20

0.
5

1.
0

1.
5

2.
0



GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 225 - 226.5 HAMMER #4 AWJ B-356
OP: DJF Test date: 15-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 228.20 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 8 17.5 17.8 0.300 86 0 16.0 20.3 1.2
 2 8 18.4 18.7 0.307 88 54 16.3 21.4 1.1
 3 8 17.8 18.0 0.316 90 53 17.0 20.7 0.9
 4 8 18.4 18.6 0.304 87 54 16.2 21.3 0.8
 5 16 18.2 18.5 0.309 88 54 16.5 21.1 0.9
 6 16 18.6 18.8 0.308 88 54 16.5 21.5 0.9
 7 16 18.5 18.7 0.311 89 54 16.6 21.4 0.8
 8 16 18.6 18.9 0.309 88 54 16.5 21.6 0.8
 9 16 18.3 18.5 0.310 89 54 16.8 21.3 0.7

 10 16 18.4 18.6 0.300 86 54 16.4 21.4 0.6
 11 16 18.4 18.4 0.308 88 54 16.6 21.3 0.4
 12 16 18.2 18.4 0.314 90 54 16.9 21.1 0.7
 13 18 18.8 18.8 0.310 89 27 16.6 21.8 0.4
 14 18 18.5 18.6 0.308 88 54 16.6 21.5 0.4
 15 18 18.4 18.4 0.304 87 54 16.5 21.3 0.5
 16 18 18.6 18.8 0.312 89 54 16.6 21.6 0.5
 17 18 18.4 18.7 0.306 87 54 16.7 21.4 0.4
 18 18 18.7 19.0 0.304 87 54 16.5 21.7 0.5
 19 18 18.7 18.9 0.310 88 54 16.7 21.7 0.5
 20 18 18.9 19.1 0.306 88 54 16.6 21.9 0.6
 21 18 18.7 19.0 0.307 88 54 16.6 21.7 0.5

Average 18.4 18.6 0.308 88 53 16.6 21.4 0.7
Std. Dev. 0.3 0.3 0.004 1 6 0.2 0.4 0.2
Maximum 18.9 19.1 0.316 90 54 17.0 21.9 1.2

Total number of blows analyzed:  21

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 TRUCK DEPTH 225 - 226 5

TS: 51.2
TB: 17.6

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 TRUCK DEPTH 225 - 226 5
DESCR: HAMMER #4 AWJ B-356
OPERATOR: DJF
FILE: DRILL RIG 75 TRUCK DEPTH 225 - 226 5
7/15/2008 10:55:36 AM
Blow Number 15/14

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

228.20
1.16

30000
0.492

16807.9
2.1

27.15
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

21.0
21.1

0.318
91.0
54.1
18.2

24
0.44
0.60

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.00
V3/V4: OK 0.98

Version 2008.098.028



Te
st

 d
at

e:
 1

5-
Ju

l-2
00

8

 F
in

al
 D

is
pl

ac
em

en
t

 B
lo

w
s 

pe
r M

in
ut

e

 M
ax

im
um

 V
el

oc
ity

 E
ne

rg
y 

of
 F

V

 M
ax

im
um

 F
or

ce

 E
ne

rg
y 

Tr
an

sf
er

 R
at

io

P
D

IP
LO

T 
V

er
. 2

00
8.

1 
- P

rin
te

d:
 2

1-
Ju

l-2
00

8
G

R
L 

E
ng

in
ee

rs
, I

nc
. -

 C
as

e 
M

et
ho

d 
R

es
ul

ts

C
C

N
P 

20
08

 S
U

B
SU

R
FA

C
E 

IN
VE

ST
IG

A
TI

O
N

 - 
D

R
IL

L 
R

IG
 7

5 
TR

U
C

K
 D

EP
TH

 2
38

.5
 - 

24
0

H
A

M
M

ER
 #

1 
A

W
J 

B
-3

48

23
8.

5

E
TR

 ((
%

))

0

FM
X

 (k
ip

s)

0

V
M

X
 (f

/s
)

0

E
FV

 (*
*)

0.
00

0

D
FN

 (i
n)

0.
0

B
P

M
 (*

*)

0

P e n e t r a t i o n f t

23
9.

0

23
9.

5

24
0.

0

25
50

75
10

0
0.

10
0

0.
20

0
0.

30
0

0.
40

0
20

40
60

80

10
20

30
40

5
10

15
20

0.
5

1.
0

1.
5

2.
0



GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 238.5 - 240 HAMMER #1 AWJ B-348
OP: DJF Test date: 15-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 243.50 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 5 239.00 10 AV5 21.0 21.2 0.313 90 55 15.5 24.4 1.1
STD 0.2 0.2 0.002 0 0 0.1 0.2 0.1
MAX 21.3 21.5 0.315 90 56 15.6 24.7 1.2

 11 239.50 12 AV6 20.8 20.9 0.316 90 56 15.5 24.1 0.8
STD 0.2 0.2 0.004 1 0 0.1 0.2 0.2
MAX 21.1 21.2 0.319 91 56 15.7 24.5 1.0

 19 239.94 18 AV8 20.8 20.9 0.316 90 56 15.4 24.1 0.6
STD 0.2 0.2 0.003 1 0 0.1 0.2 0.1
MAX 21.1 21.3 0.321 92 56 15.5 24.4 0.8

Average 20.8 21.0 0.315 90 56 15.5 24.2 0.8
Std. Dev. 0.2 0.2 0.003 1 0 0.1 0.2 0.2
Maximum 21.3 21.5 0.321 92 56 15.7 24.7 1.2

Total number of blows analyzed:  19

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 238.5 - 240 HAMMER #1 AWJ B-348
OP: DJF Test date: 15-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 243.50 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 10 21.3 21.5 0.311 89 0 15.4 24.7 1.2
 2 10 21.1 21.3 0.315 90 56 15.6 24.5 1.2
 3 10 21.1 21.2 0.315 90 55 15.5 24.5 1.1
 4 10 20.8 21.1 0.311 89 55 15.4 24.1 1.1
 5 10 20.9 21.0 0.314 90 55 15.5 24.3 1.0
 6 12 20.9 21.2 0.319 91 55 15.4 24.3 1.0
 7 12 21.1 21.2 0.319 91 55 15.6 24.5 1.0
 8 12 20.7 20.8 0.311 89 56 15.4 24.0 0.9
 9 12 20.8 20.9 0.318 91 55 15.7 24.1 0.9

 10 12 20.6 20.6 0.311 89 56 15.4 23.8 0.5
 11 12 20.6 20.9 0.319 91 56 15.6 23.9 0.4
 12 18 20.7 21.0 0.316 90 56 15.4 24.0 0.6
 13 18 20.9 21.2 0.314 90 56 15.3 24.2 0.6
 14 18 20.8 20.9 0.313 89 56 15.3 24.1 0.8
 15 18 20.8 20.9 0.315 90 56 15.5 24.2 0.8
 16 18 20.6 20.9 0.314 90 56 15.4 23.9 0.6
 17 18 20.7 20.7 0.321 92 56 15.5 24.0 0.7
 18 18 20.5 20.6 0.315 90 56 15.4 23.8 0.7
 19 18 21.1 21.3 0.319 91 56 15.3 24.4 0.6

Average 20.8 21.0 0.315 90 56 15.5 24.2 0.8
Std. Dev. 0.2 0.2 0.003 1 0 0.1 0.2 0.2
Maximum 21.3 21.5 0.321 92 56 15.7 24.7 1.2

Total number of blows analyzed:  19

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 TRUCK DEPTH 238 5 - 240

TS: 102.4
TB: 9.8

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 TRUCK DEPTH 238 5 - 240
DESCR: HAMMER #1 AWJ B-348
OPERATOR: DJF
FILE: DRILL RIG 75 TRUCK DEPTH 238 5 - 240
7/15/2008 3:50:19 PM
Blow Number 2/1

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

243.50
1.16

30000
0.492

16807.9
2.1

28.97
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

22.6
23.2

0.323
92.2
0.0

16.9
26

1.16
0.74

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.01
V3/V4: OK 0.98

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 21-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 248.5 - 250 HAMMER #4 AWJ B-348
OP: DJF Test date: 15-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 253.20 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM VMX FMX DFN
end ft bl/ft ksi ksi ** (%) ** f/s kips in

 5 249.00 10 AV5 20.9 21.0 0.315 90 56 15.6 24.2 1.0
STD 0.2 0.2 0.005 1 0 0.1 0.2 0.1
MAX 21.1 21.2 0.320 91 56 15.8 24.5 1.1

 10 249.50 10 AV5 20.4 20.6 0.320 91 56 15.7 23.6 0.8
STD 0.3 0.2 0.003 1 0 0.2 0.3 0.1
MAX 20.8 21.0 0.324 93 57 15.9 24.1 0.9

 16 250.00 12 AV6 20.2 20.4 0.316 90 56 15.7 23.4 0.7
STD 0.2 0.2 0.005 1 0 0.1 0.3 0.1
MAX 20.6 20.8 0.320 91 56 15.7 23.9 0.8

Average 20.5 20.6 0.317 91 56 15.6 23.7 0.8
Std. Dev. 0.4 0.3 0.005 1 0 0.1 0.4 0.1
Maximum 21.1 21.2 0.324 93 57 15.9 24.5 1.1

Total number of blows analyzed:  16

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 22-Jul-2008

CCNP 2008 SUBSURFACE INVESTIGATION - DRILL RIG 75 TRUCK DEPTH 248.5 - 250 HAMMER #4 AWJ B-348
OP: DJF Test date: 15-Jul-2008
AR: 1.16 in^2 SP: 0.492 k/ft3
LE: 253.20 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.50
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
VMX:  Maximum Velocity
FMX:   Maximum Force
DFN:   Final Displacement

BL# BLC CSX CSI EFV ETR BPM VMX FMX DFN
bl/ft ksi ksi ** (%) ** f/s kips in

 1 10 20.8 21.0 0.305 87 0 15.3 24.1 1.1
 2 10 21.1 21.2 0.318 91 55 15.6 24.5 1.1
 3 10 20.8 20.9 0.314 90 55 15.5 24.1 0.9
 4 10 21.0 21.1 0.317 91 56 15.8 24.4 0.9
 5 10 20.7 20.7 0.320 91 56 15.6 24.0 0.9
 6 10 20.8 21.0 0.317 91 56 15.4 24.1 0.7
 7 10 20.4 20.7 0.318 91 56 15.6 23.7 0.8
 8 10 20.4 20.5 0.323 92 56 15.9 23.6 0.8
 9 10 20.3 20.4 0.324 93 57 15.9 23.5 0.9

 10 10 20.0 20.3 0.318 91 56 15.7 23.2 0.8
 11 12 19.9 20.2 0.319 91 56 15.7 23.1 0.8
 12 12 20.3 20.5 0.319 91 56 15.7 23.6 0.8
 13 12 20.2 20.4 0.319 91 56 15.7 23.4 0.7
 14 12 20.6 20.8 0.312 89 56 15.6 23.9 0.6
 15 12 20.0 20.3 0.320 91 56 15.6 23.2 0.8
 16 12 20.1 20.2 0.307 88 56 15.7 23.3 0.7

Average 20.5 20.6 0.317 91 56 15.6 23.7 0.8
Std. Dev. 0.4 0.3 0.005 1 0 0.1 0.4 0.1
Maximum 21.1 21.2 0.324 93 57 15.9 24.5 1.1

Total number of blows analyzed:  16

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION DRILL RIG 75 TRUCK DEPTH 248 5 - 250

TS: 51.2
TB: 17.6

F (50)
V (24.1)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: DRILL RIG 75 TRUCK DEPTH 248 5 - 250
DESCR: HAMMER #4 AWJ B-348
OPERATOR: DJF
FILE: DRILL RIG 75 TRUCK DEPTH 248 5 - 250
7/15/2008 7:03:01 PM
Blow Number 16/12

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

253.20
1.16

30000
0.492

16807.9
2.1

30.13
0.50

Quantity Results
CSX
CSI
EFV
ETR
BPM
VMX
FMX
DFN
FVP

ksi
ksi
k-ft
(%)
bpm
f/s
kips
in
[]

20.3
20.5

0.319
91.1
56.3
15.7

24
0.76
0.72

Sensors
F3: [100-AWJ-1] 214.92 (1)
F4: [100-AWJ-2] 216.42 (1)
A3: [k0288] 355 mv/5000g's (1)
A4: [K0281] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.02
V3/V4: OK 1.01

Version 2008.098.028



Appendix C 
SPT Energy Measurement Checklists, SPT Hammer Energy 

Measurement Log, and Gauge Calibrations. 



WORK PLAN WP-TI3-01
SPTHAMMER. ENERGY MEASUREMENT

8PTHAMMER ENERGY MEASUREMENT CHECKLIST
SchnabelEngineering,Inc

Hammer10:

Project:CCN{JP 2.bO~ 5~.I.....v~.st.

DrillRigill:11S

ProjectNo: 6"\ .2.()O4.8

BoringNo: R1..35?()-6-3L/&
SizeofRods: A·WiI
LengthofRod Segments:

OD ofRods: IDofRods: _
,)2..)S I J0

IDstrumentedSubassemblyill:/10~W:r 1 I'>'AWJ'"
A"denmeterID:I<O~" (O~l t:;02.Sc.\<"o1q'1 t<-6H '~O~lO

Pre-drillCbeck

Calibrationofinslrumentsverified?Yes./No__
InstJumentedSubassemblyGeometry:

Rodsizematchesdrillstring? Yes ./No
Instruments>12inchesfromtop? Yes ./No
Instrmnents>4inchescrosssectionchange? Yes~()_
Accelero~e~ :Chesfromstraingages? Yes_No_

Fieldlnspector:~~ _
Signature ~

MeasurementSUMlIUlry

NumberofMeasurements:
Measurementswithpoordataquality:

DeviationsandUnusualConditions

Approvedby: _

Signature Company Date

rage4of4 SCHNABEL ENGINEERING,INC.

WORK PLAN WP-TI3-01 
SPT HAMMER. ENERGY MEASUREMENT 

SPT HAMMER ENERGY MEASUREMENT CHECKLIST 
Schnabel Engineering, Inc 

Project: CCNPP 2.()O~ .s~.I ..... v~.st. 

Drill Rig ID: 11 S Hammer 10: 

Project No: 6, \ . 2. ()O 4.8 

Boring No: B --J 5 ? ()- 6 -3 '-1& 

Size of Rods: A·w if 
Length of Rod Segments: 

on of Rods: ___ ID of Rods: ___ _ 

') 2..) S. 10 

IDstrumented Subassembly ill: /10 Aw:r I I'>' AWJ'" 
AecdenmeterID: I<o~~ (O~I t:;02.Sc. \<"o1q.., t<-6H '~O'ilO 

Pre-drill Cbeck 

Calibration of inslruments verified? Yes II" No __ 
Instrumented Subassembly Geometry: 

Roo. size matches drill string? 
Instruments> 12 inches from top? 
Instrmnents > 4 inches cross section change? 
Accelero~e~ < 4 inches from strain gages? 

Field Inspec .. " \..JJ.Jl ~ 
Signature 

Measurement Sum .... ry 

Number of Measurements: 
Measurements with poor data quality: 

Deviations and Unusual Conditions 

Yes ./ No 
Yes ./No 
Yes~o_ 
Yes_No_ 

Approved by: _________ _ 
Signature Company Date 

fage4014 SCHNABEL ENGINEERING, INC. 



WORK PLAN WP-TI3·01
SPTHAMMER BNERGY MEASUREMENT

SPT Hammer EnergyMeasurementLog
ColaProject

CalvertClifflNuclearPowerStation

CrillRigID 75 SPT Hammer ID~ Boring B-3S ?
SPT Hammer PreliminaryAverage Preliminary

Sample Lengthof Blows SPTN Speed EnergyTransferredFV EnergyTransfer
Date DeothIftlRods (ft){1.(blows/8")Value (born) Method(ft-Ibs) Efficlencv(%)

'-'2.~-())j 13.$-/< loP .1-~-q /5 .sq 2..J,S II
I:.-l.«-t>8l2.gJ-30 ?3 '?-/-~ :l 'I~ ~ ? J2.
IL-1t(-~j '{is- C(.<: t,rK' 'f-~-' 12 S, 2"c, R~

f-,2.S-6&' 1.S«?c-'0 ~ ( ~-{J-2..z. ''''LC .5~ 3/3 90
6-~~-(jj 7$.S-7-~ 1)4 2 -t.(-8 /2- .$'1 3H. J'q

(j-30-0[1~"-'Q <ill -7-{r-.l2...~ $8 ,g.J.Dca.b
-3& fJS/ V'.s.,l 11.( -'-J.--7I:> stl 3]v tiS'
7_/_(),Ih;~. ("-Io.r /n1 ~ -3-3 I. Sft ., (J '?

111M..iiilr.dfrClllllnatrllllllllllllollpofIPTIImp••r.

Preparedby:JiJ-l~ Company:& R{,6e;"-I\<ct5 Date:n /...1 I"~
Approvedby: ~ Company: Date:~_

Pale3 or4 SCHNABEL ENGINEERING,INC.

WORK PLAN WP-TI3-01 
SPT HAMMER BNERGY MEASUREMENT 

SPT Hammer Energy Measurement Log 
Cola Project 

Calvert Cliffl Nuclear Power Stltlon 

Crill Rig ID 75 SPT Hammer 10 1 Boring [3 - 3 S 'l 
SPT Hammer Preliminary Average Preliminary 

Sam pit Length of Blows SPTN Speed Energy Transferred FV Energy Transfer 
Date DeDth (ft) Rods (ft)(1, (blows/S") Value (bDm) Method(ft-Ibs ) Efficiency (%) 

'-'2.~-(J~ 13.S-/~ lR .1~~-q 15 sc:, ~~S II 
I. -2.. c(-()8 l.2.gJ- 30 ?3 1-/-~ ~ '19 ~ rr? 4>2-
~-ll(-~j . ~J..5 - VS ~K' 'f-~-' 12 5", 2.~ , R~ 

(-lS-6 '6 ,.SII.~ - '0 ~ ( '-fJ-2..l -3 ,. ,5,gJ 313 90 
6-~~-()j 7.3.S-75 1)4 2-,(-8 72 .sy 3H. 3q 
• -30 -oft J8"- '/0 4iJl 7-{r -.l2. ~. $8 .t3 <L) Vca.ia 
~ -.- fJs/ 'f'.S -, l 11.( J,.-ft,--7 I? s~ JJ'f 'IS' 
~-I-(>i 10.3. r; ... /Os In1 ~ -3-3 t. sii ., II'? 

--

('I M .. iiUTed frCIIIIlnatrlllMlllll Iollp of IPT _pl.r. 

Prepared by: <iL.. l~ :Pi?? 
Approved by: ___ ----'~"--_ 

Company: ($ R L ~·"'<rO Date: n / ,,1 /" ~ 
Company: Date:~ ----

Pale 3 or4 SCHNABEL ENGINEERING, INC. 



WORK PLAN WP-T13-01
SPTHAMMER ENERGY MEASUREMENT

SPT Hammer EnergyMeasurementLog
ColaProject

CllvertCliffsNuclearPowerStation

OrlllRig10 7S SPT Hammer 10 1 Boring E ..3Cf~

POl"'UIlllP

Prqwedby:~ Company:If11..L eo/jiM<t:r. Date:'l!J..t!O!i
Approvedby: Company: Date: '

SPT Hammer PreliminaryAverage Preliminary
Sample Lengthof BIOWI SPTN Speed EnergyTransferredFV EnergyTransfer

Date DeDth'ttlRods (ft)11)(blows/6") Value (bern) Method(ft-Ibs) Enlclency(%)
'J..,If·OK/'f.f-16 /1 2-1·S ~ ((I 2.7r ~'2..

?-9-0rl 30- JI.S" .s~ 10-(9·((J 'z. J.si -~,~ Lq
II-h-De l(S-1.(,.$ .so /l-S- , Ir ~g 1.11. "0
i/}-fo-ol60- ,I.r" ,S" Cf-5-1 Ie., $'9 3'2.3 til.
?-Ie-l'J~ ?L -71..S" 8'0 ~-J.' 6 J? .sf") ...../~ 'f
,f)-lA-fir!~ - t'/I.C- "'Cl~ ~/O-/J 2.3 oIl ((/ "0
'·((·84~D-l - I(),.~ i/o S-((-JJ 12.. ("9 2.~ tf~

7."-611. IJ.D-0 ..(.of" J> f.. 1(-7-Ci I~ S 12.'J tU.
?-('f-OglB.I~J.. ~ /1f0 o-Io-IS 2.5 s/, 'l'].'2 r"
1-/~-c3 I/~- ~r.f 15'$" .r-6-'0 It.. --4 _~2. t YJ
?-II/..fJJ{ I/L~·",.r 17D ""....,j.)·-11 IS' S'I) .1Z,O Cf1
?..&.~e Iff)'IC,.a J1t'4 '-"',1>- J'/ 'J."f 'f) :H.I 91>
"'-/S-~S I'~' /,~.J- 1f' C(- 6-I« '40 .5~ 30t> 13
?-J.S·()8Ij 9'X',.s-.lao 20"1 l.(-~ - ~ I~ .ret '01.. ~ti

,.,u.__.........--_..- _... ...

r.,c30(4 SCHNABEL ENGINEERING.INC.

WORK PLAN WP-T13-01 
SPT HAMMER ENERGY MEASUREMENT 

SPT Hammer Energy Measurement Log 
Cola Project 

Calvert Cliffs Nuclear Power Stltlon 

Orlll Rig 10 '75 SPT Hammer 10 1. Boring E -3 <f ~ 
SPT Hammer Preliminary Average 

Sample Length of Blow. SPTN Speed Energy Transferred FV 
Date Depth (ft) Rods (ft)(1) . (blows/6'') Value (bpm) Method (ft·lbs) 

7..,-OK 1'f,f-16 " 2- J. S ~ '(I 2. 7 r 
'7-'-0 i' 30 - 3 I.f J~ io-{fI-'f3 'Z J~ JIO 
!ll-le-DC c(s- 1.(,.$ .so IJ -s - , /r ~g .1.lf. 
·/}-fO-OI 60 - , I. r" 'S- 1(-5 -1 IV $'9 3'2. 3 
?-{e-o~ ?1·7~.S" ro .!hl-6 J? .s...'"1 ':\12 
. t'J-tlJ-"rL ~ - '11,e- "'Cl~ ~/o-/l 2.3 011 1JI 
'-11-88 LD.L - I{),S i/o S-'f-£ L2.. .c ~ 2.~ 

7-tt-6g 11.1> -0 .. (. S" n...I. 1(-7- 9 ~ 5 12.. 'J 
?-(,(-Og Ill- I~J. .. ~ .LifO 9-lo-IS 2.5 s' ] 2.2 
1-fC{-o8 /10- ~(,f 15' .r ,f- 6-(0 It.. ("Q ~.1. I 
?-/I/-l'Jg IJL~-",.r 17D .If ----1-) • 'II IS' ~? )Z,O 
?-IS. ~e IfO-ICI.' Ik~ '?-ID - 1'1 ~ 5'1 :1 a.. I 
"'-I.s-~.S I'$,/,~.J- If' '(- 6 -/ « ~. .5~ JOt> 

I ?-J.s-b6 1/9L,s - J.oo zo"l 1.(- S - ~_ Ij .rq :lcH • 

14' ..... 11 ....... 
___ n__ _ M_ .......... __ 1 __ 

'p 

Preliminary 
Energy Transfer 
Efficiency (%) 

~l.. 

Lt:{ 
"0 
92 
'It 
"0 
tf~ 

Cit-
~, 

YJ 
Cf1 
'0 
13 
~'i 

PrepMCd by, <il...U: J«1:::2 Company, If f. L e "fjiM< « 
Approved by: ~ Company: ____ _ 

Date: '>/)...'/0£1 
Date: ' 

'aiel 0(4 SCHNABEL ENGINEERING. INC. 

-

I 

I 



WORK PLAN WP-T13-01
SPTHAMMU ENERGY MEASUREMENT

SPT HAMMER ENERGY MEASUREMENT CHECKLIST

SchnabelEngineering,Inc

Project:C<:JJp~.2oQ8 cSub.su.rCX,,-uCoSt.

DrillRigID: SSo -)( Hammer10: 2---
ProjectNo: 661200~6

BoringNo: /3-35'1..(

SizeofRods: ItwS
LengthofRod Segments:

OD ofRods: _

IIl.,S,/0

10ofRods: _

InstrumentedSubassemblyID: !btJAkJ'J,/"(A-wS
A«e1erometerID:1<028g k()~gl ~g6 ~OCtIO Ka?q-?tbl\

Pre-drillCheck

Calibrationofinslrumentsverified?Yes~No__
InstrumentedSubassemblyGeometry: v":

Rodsizematchesdrillstring? Yes No
Instruments>12inchesfromtop? Yes7No
Instruments> 4 inchescrosssectionchange? Yes~
Accelerometers< 4 inchesfromstraingages? Yes_No_

FieldInspector:.~~ _
SlgnlllUre~

MeasurementSummary

TotalDepthofHole:
NumberofMeasurements:
Measurementswithpoordataquality:

DeviationsandUnusualConditions

Approvedby: .
Signature Company Date

Faec4of4 SCHNABt:LI:N'GiNEERlNG,INC.

WORK PLAN WP-T13-01 
SPT HAMMER. ENERGY MEASUREMENT 

SPT HAMMER ENERGY MEASUREMENT CHECKLIST 
Schnabel Engineering, Inc 

Project: C( lJe~ .2oQ8 sS.bsu.rC X",uc.s t. 

Drill Rig ID: S So - )( Hammer lD: 2-:-
Project No: 661200~6 

Boring No: /3-351..( 

Size of Rods: A w S 
Length of Rod Segments: 

OD of Rods: __ _ ID of Rods: ___ _ 

'11., S, /0 

Instrumented Subassembly ID: /()()AkJ'J, '''' A-wS 
A«e1erometerID: 1<02(1' kOloSI /<()2..S6 ~OCtIO Ka?q., tbl\ 

Pre-drill Check 

Calibration of inslruments verified? Y es ~ No __ 
Instrumented Subassembly Geometry: 

Rod size matches drill string? 
Instruments> 12 inches from top? 
Instruments > 4 inches cross section change? 
Accelerometers < 4 inches from strain gages? 

Field_tor.. Vi.M ~ 
Signature 

Measurement Summary 

Total Depth ofHoIe: 
Number of Measurements: 
Measurements with poor data quality: 

Deviations and Unusual Conditions 

Ptq.mIby. U~ 
Signature 

Approved by: ___ _ 

Yes /No 
Yes7No--
Yes~--

Yes_No __ 

Signature Company Date 

Faec4of4 SCHNABt:L [N'GiNEERlNG, INC. 



WORK PLAN WP-T13·01
8PTHAMMER BNERGY MEASUREMENT

CrillRigID SSO'-X

SPT Hammer EnergyMeasurementLog
ColaProject

CalvertCliffsNuclearPowerStation

SPT Hammer ID ~ Boring 13,..3S '1

v~

8PT Hammer PreliminaryAverage Preliminary
Sample Lengthof BloM SPTN Speed EnergyTransferredFV EnergyTransfer

Date DeDth1ft) Rods (ft)11)(blows/e") Value (bDrn) Method(ft·lbs) Efficiency(%)
cH:s-oa IS-II.S' If l.(-q-It ~o .~ ). :2~8. ;J2.
j,ZC(-()$ 2f1.~-lo ~1 3,J,.oS fs" p,.,,.r~C"4-hI
'·~lf·(J' 5.1.S"-3~ Jfii ~...~s ,Il) S'3 30., t'fl
6-1'(-l'gV~-'1'.5" IIi 6..]-f/ /S <'I 20"" til
~-l'1-D" '0-M.S- 13 SOl.',,41 :;ok" s:J -:foe' RK
A-).'(·O(lI"r,71...S' .,~ Jol.1.-'''- c",/fI; &"l.. 2 '{o Jl3
'-LCI-(J}1I~b - 9'/''-tiS '-v-/, io J'3 )e"4 .,.~

'<-2~-,UI //'J.("-106.r- ,,~ n.-Z'3-~4 'IK" 51 3l"f' 9-'2,.
6-J'!;-t>1/ItL<i.-r2.c /2' .'i-""-II 19 s2- 32-t'l "2
A"J,!'-"~ Il.r.~-I',- J~g Is,/l)-10 2,...0 T#or !Pea.'h..
6'1>-ITl '~"/S-/f/() /1f3 1/-9-12.., 2, P_ _ lJ..'h..
,JI;r2r-t1'IvSC-l¥rJfJ8 t.-?-I1..

"
n ')71 7i

/,-J.s.-~8 Jl/J.S-IS"oJsJ 7 -R-JI 19 .~2 2.", J"
/.,.r--6»1/6i.S--/'..1'III $-7-'1 I~ .<1 2.,""

71-
6-Z!,~g 17}.oJ-(to /33 ~-q -11. -")1 ,,~ 7.'" 7'-
~-~fJ-I)Sl "3,5-/r;J-/9J ~-1 -ID 17 .r'3 )..,tf ~'f

~-3D-Og ).~$-2.0 21J 7-(2.-2." 3~ flo'ln,.~~
"~Ji)-(} t '2./3.~-.lIS"'" 218 S-f(-/1 2' Jl 3lS "11)M••urtdframInatrumtratoUp orIPTtempltr.

Preparedby: JjdJ~ Company:Gl2.L~.~e.r-" Date:7p-'lci
Approvedby: ~ Company: Date: _

P••eJor4 SCHNABEL ENGINEERING.JNC.

WORK PLAN WP-T13-01 
8PT HAMMER BNERGY MEASUREMENT 

Crill Rig ID SSO'-X 

Sample Length of 
Date Depth (ft) Rods (ft)11) 

,-1'-0& IS-I,.$' LII 
I'ZC(-()$ 2f1.~-lo ~ .. 
, -L.'I-'" 53.S"-l.f ~ 
6-1,(-", V~- '1'.5" Jl~ 
~-l.<j-#C' '-0 -6/.S" 13 
6-l.'(·O(l I.,r- 7',.l ?t1 
'-1.<1-(>)1 I ~o - 9'/''- .,3 
~-2 5-{)V /n.(" -/06. r- /()1J 
(rJ.S-Dl I~ .s-.-(:0 12' 
6-J,:;-,~ Il.r.~-I' ,- J~g 

~-1~-tT1 I~.IJ"-IYO J'f.J 
k2~-t11l 1~3.r-1¥r ItJ8 
1.-U.-~8 /l/~.r-/~o nl 
hr-6» I/'~ ,S--/'f III 
6-Z!,~g 17J. .J -(to 03 
~-~fJ-~SJ ,'3,5 -1r;J- ~J 
~-3D-Og ).~$ -.ltD 213 
"-il)-(} t '2.IJ.!:, - ~(S"" 218 

11) M ... urld fram InltrlllnllrD to Up or IPT IlIIIpl". 

SPT Hammer Energy Measurement Log 
Cola Project 

Calvert Cliffl Nuclear Power Station 

SPT Hammer ID ~ Boring B ,..3 S '1 
8PT Hammer Preliminary Average 

Blowe SPTN Speed Energy Transferred FV 
(blowsl6") Value (bDm) Method (ft-Ibs) 
i.(-q -It ~o 5). 2g~ 

3-J ... oS fs" Aar .::J C"4. hi 
~ ... ~5 lD S'3 30 ., 
6'7- FI IS -( ? 20"7 

SOl. 'r41 so/~" 5J 70t' 
JOI. r!'f' cJ')/f/; &"l.. 2,/0 ,-((- /, io J3 )~"4 

1n.-~'3-~4 'IG" S'Z 3l'f 
.5-~-11 19 .52- 32-fl 

/3-/{) -10 2,...0 r #or ij)ca. 'h.. 
g-~-/~ 2, P,... (jIlL 'h.. 
3 -?-11.. I' Sl ') 71 
7 -e-/I 19 .~2 2q~ 

S-7-tf I~ --s3 2." , 
~-q - 11. ")' .,~ Z, .. 
~-1 -I{) 17 .r'3 ~''f 
7-(2. -2.'1 3~ Pt)QI" Aa.~ 

S-tt -/1 2' 51 :3IS 

Preliminary 
Energy Transfer 
Efficiency (%) 

32. 

t'fl 
fi 
~g 

s,3 
.,~ 

,,"2,. 

'Ii 

7i 
J'r 
71-
7~ 
~'f 

f, 

Prepared by: JjdJ ~ 
Approved by: ____ ~_ 

Company: 6-12.. L eq.,. ~U" Date: 7fi,'/r:>J 
Company: ____ _ Date: __ _ 

P.,e 3 or4 SCHNABEL ENGINEERING. JNC. 

v~ 



l/7...
WORK PLAN WP·T13·01
8PTHAMMER ENERGY MEASUREMENT

SPT Hammer EnergyMeasurementLog
ColaProject

CalvertCIlff8NuelearPowerStation

OrlllRig10 e5 SD -X SPT Hammer ID J. Boring & -35'1

pOfII'TNIlIp

Preparedby:1J.,J)~ Company:tfgL.£I\.~t\fl.t~te> Date:7/1..\/ot
Approvedby: ~ Company: Date: _

SPT Hammer PreliminaryAverage Preliminary
Sample Lengthof BIOM SPTN Speed EnergyTransferredFV EnergyTransfer

Date Depth(ft)Rods tftl(1
) tblows/S"lValue (bDrn) Method(ft.lbs) Efficiency(%)

'1-/-0tJ 1~'i as.us-'Zti ~~6-ID ltD 53 3,1 'll.
?-2-~1 231.5'-l'tO Z&('l. 6-<j-H ~~ S't oJJl, '0
~2."'01J ..,~-.U\'" 2S"S J.-ll-l~ U; S3 313 f!'~

,.,.......__...._...~ _ ..&.-•• _ 10...-0loi .-

Pace3 014 SCHNABEL ENGINEERING.INC.

WORK PLAN WP-T13-01 
8PT HAMMER ENERGY MEASUREMENT 

Orlll Rig 10 ,s So -)( 

Sample Length of 
Date Depth (ft) Rods tft)(1) 

'1-1-0 fJ 1~'i..s .uS- '1.ti 
?-2-~1 231.5" ~l'{O Z &('l. 
'!-2. ... 01l . ..,_~-J.' \,.) 2~S 

••••• - .- .... &..- • ---" .. ~ ... 
POl'II'TNlllP ._-

SPT Hammer Energy Measurement Log 
Cola Project 

Calvert Cliffs Nuclear Power Station 

SPT Hammer ID d Boring 12 -35 '-I 
SPT Hammer Preliminary Average 

BIOWI SPTN Speed Energy Transferred FV 
(blows/S") Value (bDml Method (ft·lbs) 
$'~ 6-10 ltD 53 3z..\ 
6-f-ts ~~ S't .JJt, 
J. -1I- i5 ~ 53 313 

Preliminary 
Energy Transfer 

Efficiency (%) 
'il. 
'0 
ft~ 

Prepared by:{)ejl~ Company: tf!SL. £1\.~t\j\eC!¢> 
Approved by: ~ Company: ____ _ 

Date: 7/l.\ /OC 
Date: ___ _ 

Pale 3 014 SCHNABEL ENGINEERING,INC. 

t/7... 
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WORK PLAN WP-TI3-01
SPT HAMMEll ENBilGYMEASUREMENT

SPT HAMMER ENERGY MEASUREMENT CHECKLIST

SchnabelEngineering,Inc

Project:c.cNfJ.'U>o3s..Jo-\lOJ'f.kS-Z;\!IQbj",f,~" ProjectNo: <:26(200'1f

DrW RigID: .J>-(;6 HammerID: 1(3 BoringNo: 79{

SizeofRods:-.:A~f.V,--,J-=--____ onofRods:,....-__IDofRods: _
LengthofRodSegments:_~S~~!...:IO~Ju..~&~.JL-02.eJ.ft~ _

InstrumentedSubassemblyIn: 17/~ALU:r
Accelerometer10: j{()2.g, hO)8C

Pre-drillCheck

,/'
Calibrationofinstrumentsverified?Yes No- --
InstrumentedSubassemblyGeometry:

Rodsizematchesdrillstring? Yes ;;:No_-
Instnunents>12inchesfromtop? Yes~o__
Instruments>4inchescrosssectionchange? Yes-=-blo
Acce~<4incb<sftom,tmin~ VOS7_NNoo__

FieldInspector:~~ _
Signature~

MeasurementSummary

TotalDepthofHole:
NumberofMeasurements:
Measurementswithpoordataquality:

DeviationsandUnus.alConditions
A4t~ ".j4J

~
--2-
----CL-------

Pqc4of4 SCHNABEL ENGlNEJ:RlNG,INC.

WORK PLAN WP-TI3-01 
SPT HAMMEll ENBilGY MEASUREMENT 

SPT HAMMER ENERGY MEASUREMENT CHECKLIST 

Schnabel Engineering, Inc 

Project: c.cNfl <b03S..Jo.(.wf.c..s. z;,!lGt.j"'+'~"I. Project No: 66(200'1 f 

Drill Rig m: .JJ -~ 6 HamBler ID: 1( 3 Boring No: 79 ( 

Size of Rods: -:.AL:...:.LV:.....J=.-____ on of Rods: ___ ID of Rods: ___ _ 
Length of Rod Segments: _-",S:..l-I.!..;IO~I~ ... :::::!.J~2."""-'ft~ __________ _ 

Instrumented Subassembly ID: J7/~ AL():r 
A~elecometer ID: j{()2.g, hOMe 

Pre-drill Cbeck 

,/'" 
Calibration of inslruments verified? Yes_ No __ 
Instrumented Subassembly Geometry: 

Rod size matches drill string? 
Instruments> 12 inches from top? 
lnstrmnents > 4 inches cross section change? 
Accelerom~ < 4 inches from strain gages? 

F;.JdI_~~ 
Signature 

Measurement Summary 

Total Depth of Hole: 
Number of Measurements: 

~ 
~ 

Yes ;:NO_ 
Yes~o_ 

Yes ---=--No 
Yes-_7NNno __ 

Measurements with poor data quality: ----CL -- --- --

Deviations and UOUIDal Conditions 
A4t~ ".143 

Pqc4of4 

6-lC(-()8 
Date 

SCHN .... L ENGINEERING, INC. 



WORK PLAN WP-TI3·01
SPTHAMMER ENERGY MEASUREMENT

SPT Hammer EnergyMeasurementLog
ColaProject

CalvertCliffsNuclearPowerStation

CrillRig10 J)-SO SPT Hammer 10 # 3 Boring ~-?'1(

SPT Hammer PreliminaryAverage Preliminary
Sample Lengthof BloM SPTN Speed EnergyTransferredFV EnergyTransfer

Date Depth(ft) Rods (ftl(1){blows/8"lValue (bDml Method(ft-Ibsl EfficiencY(%)
4-13-/)11Ir·III'> J~ g-.5-ct f r~ ? "7 I ?"
6-j,'l-()~ 2~.s -,1D 12 :l-ct-s 9 s3 ').,') '7~
(.-Joy-oftB.J--f{.s vI') S-l-3 IS s3 '"c,11 .J.f'
6'-;2.e,.-o&f~•.5- '0 .$9 ~o/Lit ,sDh-1i of;$ -;;;>... J'6
h-lCf -"( ?.tS'- '?$" n 7-J-f/ 13 .~J :1()1 S~
I-~,(-Of' a,eS-ft> ~'l.. S--.r-, II 6J. 'leo''' 32
b-"~c{~1' ft.s-(c()/c# ~.,J.,'1 ~t> .~ ( lor Jl?

(11M...urtdfrOlllln.tiumeraloapofIPTumpllr.

P'"I"'Odby,~±? Compony: &'RI-C"J;,a!f¥ nat"7,11.'/04'
Approvedby: ~ Company: Date: _

PlleJ014 SCHNABEL ENGINEERING.INC.

WORK PLAN WP·TI3·01 
SPT HAMMER ENERGY MEASUREMENT 

SPT Hammer Energy Measurement Log 
Cola Project 

Calvert Cliffs Nuclear Power Stltlon 

Crm Rig 10 J)-SO SPT Hammer 10 # 3 Boring f> -?CJ ( 

SPT Hammer Preliminary Average 
Sample Length of Blow. SPTN Speed Energy Transferred FV 

Data Depth (ft) Rods (ft)11) (blows/8") Value (bpm) Method (ft-Ibs) 
4-13-{)/? J~. III'> /$ 3-.5-'1 " r~ 7. "7/ 
6 -j,<{-()~ 2~.s -3D 12 :l-c{-S 9 s3 ') .,) 
{. -J."{-o't If3..J--l{.s 'I? S-l- 3 I~ s~ 'lo:ni 

~.~'-;2. c,o-o& f~ • .5 - '0 S, ~o/.rlt oS Dh-Ii Ss -;;;>0 .. 
h-l Cf -t> ( ?~S' - '?$" n 7-J-fi 13 Sol. jOI 
I-l'(-OB' 8'eS - ft) ,'Z. s--.r-, II 61. :>11''' 
Ir" l.cj-()I' I ff.s-/ro /c1+ r-IJ-/'1 ,;)1) .$( ?t>.s 

(11 M ... urtd frGIIIlnatilllM" !DIp orIPT_pltr. 

Preliminary 
Energy Transfer 
Efficiency (%) 

?" 
'7~ 

5" 
J '6 
05 
32 
J/? 

p,epMCd by: J1..,y, HG 
Approved by: ___ --'~ ... 

Company: & RI- Eqy,"'~m- Date: 7/J. r/Q% 
Date: • I Company: ___ _ 

Palelol4 SCHNABEL ENGINEERING. INC. 

~ . 



WORK PLAN WP-TI3-01
SPT HAMMER. ENERGY MEASUREMENT

SPT HAMMER ENERGY MEASUREMENT CHECKLIST

SchnabelEngineering,Inc

Project:G(Nf 1.66)$JJ:;1--ftt.u1:.1'~}) ProjectNo: <:5t/266i{<:j
DrillRigID:L1l1.{Lf](&r~1amme..ID: -titj BoringNo:JS-]~Z (Z.r6)

SizeofRods: RtdJ OD ofRods: IDofRods: _
LengthofRodSegments:__------'>SL-=.t,==--..:t=6"----'-"......t _

InstrumentedSubassembly10: to6 ~ Rt-JJ
A«elerometerID:J(211 1<2~,

Pre-drillCheck

CalibrationofinslIUmentsverified?Yes~o_
InstrumentedSubassemblyGeometry:

Rodsizematchesdrillstring?
Instruments>12inchesfromtop?
Instrmnents> 4inchescrosssectionchange?
Accelerometers<4 inchesfromstraingages?

FieldInspector:~O~
Signature

MeasurementSummary

TotalDepthofHole:
NumberofMeasurements:
Measurementswithpoordataquality:

Deviationsand UnusualConditions

PreparedbY'~
Signature

Approvedby: _
Signature

Company

Company

Date

Date

Page4of4 SCHNABEL ENGINEERING,INC.

WORK PLAN WP-TI3-01 
SPT HAMMER ENERGY MEASUREMENT 

SPT HAMMER ENERGY MEASUREMENT CHECKLIST 

Schnabel Engineering, Inc 

Project: G(Nf 166)$ JJ,:>1--ftt.u f.,.. ~}) Project No: <1 t 126 6i-l<f 

Drill Rig ID: L1l1.€- f"/( &r~Jfammer ID; .tJ tj Boring No: B -2~ l. (Z.r61 

Size of Rods: 0 U t OD of Rods: ID of Rods: ___ _ 
Length of Rod SegmeDts: _---'S"----"t,=-~{6=_=,.'_'t:=___ _________ _ 

Instrumented Subassembly ID: to 6 ~ R t-J 1 
A«elerometer ID: K 211 1< 2 ~ I 
Pre-drill Cbeck 

Calibration of instruments verified? Yes ~o_ 
Instrumented Subassembly Geometry: 

Rod size matches drill string? 
Instruments> 12 inches from top? 
Instrmnents > 4 inches cross section change? 
Accelerometers < 4 inches from strain gages? 

Field Inspector: ~aI;t aM: 
Signature 

Measurement Summary 

Total Depth ofHo1e: 
Number of Measurements: 
Measurements with poor data quality: 

Deviations and UDuUal Conditions 

~br.~ 
SignatuTe Company 

Approved by: -=:-___ _ 

Signature Company 

Date 

Date 

rage 4 of4 SCHNABEL ENGINEERING, INC. 



WORK PLAN WP-TI3-01
8PTHAMMER ENERGY MEASUREMENT

SPT Hammer EnergyMeasurementLog
ColaProject

CelvertCUn.NuclearPowerStetlon

DrillRig10 ~Ml ryS'trr",-(,.10SPT Hammer 10 {t.':I Boring_f>-ZSG

Simple
Date I DeDth(ft)

, I'11~7~f1 11'5,(-/

:j~mgJt:
'1h7d'i-I ~3.<-~
-"l1114'-'iI-~-96
"\{1l\/~1 I to}5~ 1~S-

'1/OflnI -~"6:S~ 116
7f71t~#'I. I \i'3.5-t'5r
"11"../.1I ~&I
-WU;;6'iI ~1,~-~'
-":')J.;JA~ 1 \4'}t.<~Ift"

r'\It'l/c!';I \en:S~lq\
--rr7I17s41U"i_<;·216
- I JjF11J/11-~•~,5
-mdtJT11:3f,s-.zyc
7IJS/tJ-i:\-zY'£.>:J5a

I r

Lengthof
Rods (ft)C1)

tCf

i
'1C1.
'l'4
\6'\
~£.y

\1~
\~l.,

K
\it.,
\lfq
?]i:[
2,A(

<~
2>P

SPT
Blowe

(blows/ell)
1J~..,- Ie.
9:T-/l:.
"2.-'2.·3
~-<-~

L.l-~-~

<5&./411

'-'"\-"3-3."1
')~1I-1

G.-t."Cj
t.l-~-'1

"...t..","
l.I~'1~"

.o("-(..~<

c ...«?..q
';/,6--f
"'7',t"-L
~

SPTN
Value
7f4
1:1
-5.
<l
-r;;:;
5&7'-1;
"2.u
11..
? ,
1&4
'I.e.
\~

\'"
I~

;#'}

/5
-JT

Hammer
Speed
fbDm)
z,
<L
,is"
<:;l../
'Ji:7![

~
<;"~

~"2..
C;~

5(.,.
c;q
~~
<;~

~

c,:J
9?
~(-

PreliminaryAverage
EnergyTransferredFV

Method(ft-Ibs)
~c>;2.

~
323:..
.:<1q
"'1?!L
~~G"
:<6"t
~t\
'2.1

~'2.··2

~'\c.
'2.:'2
01>

~6f")

~Jl("

~f()

{'U.J

Prellmlna!)'
EnergyTransfer
Efficiency(%)

<)?(

jg
0."'1

""""2

61 r

ire

~'1..

<1.'2.
cV\
Q'2..
"31t
-~

rffi->
('1
r'2..

f1fM..lurldfrOllllnatrwne_tolipoflPTumpllr. ----

~' -Preparedby:/.......> Company: tf«.L~,M'Yl Date:7h.t/OK
Approvedby:_ Company: Date:_' _

Palc30f4 SCHNABEL ENGINEERING,INC.

/

, 
l, 

~ 

WORK PLAN WP-TI3-01 
SPT HAMMER ENERGY MEASUREMENT 

SPT Hammer Energy Measurement Log 
Cola Project 

Calvert Clln. Nuclear Power Station 

Drill Rig 10 ~Ml '7 $' tr r ",-c..k) SPT Hammar ID it. 4 Boring f>-S S (, 
SPT Hammer Preliminary Average Preliminary 

Sample Length of Blowe SPT N Speed Energy Transferred FV Energy Transfer 
Date Depth (ft) Rods (ftlC1) (blows/e") Value (bDm) Method (ft-Ibs) Efficiency (%) 

("1/"'/~(; 1.5,[·;1' let 17-'1'-/(, -14 ... Z, ~c>;2. ~~~ 
'1 '51~t '2.''1,s- ~c <::l7 ~'T-/6.;'-<j "l,. ~. ? <;10 
'1 r/d"s 41;$- tJ~ .... )~ '2,-2's ~ ,)S" 3Z:-: ( "l 

"1'''!'j (3 M5-t..L ~4. :{-( -~ -:..q <~ .~ 1 q <: 
'11-J/d1 ~:L~-?" '1Gt. t:[-<::~ To J:; /..1 '"'~I?"~ (f 

"l 1 4' ~ "S'ii£-96 ~~ S6/4# 5&/'-1; ~.<; -'! ,<1" 
"\ II\/~'! to}5-I~S \6'\ '~"I- " "2.(3 <;"-."! ~61r 
rt/'tl~ ~"6:S-1l6 ~LY j-J~o n.. S'l. "t 
?f /1t~ fo'l. \13 5- r~ r \1 ~ '1-1 -1 ) \ C;~ '11 ( '1.. 
f) 4-t.ts-i I.t'ik/) \~l. G.-(..-""i 1&4 5(.. ;1'< < 1. 
l' 'tf>J(~<i lC/~- 11.,) If ~--S- ~ \"1. l';Y -::1<.. a 1\ 
~ ... It' 't.(-"" /;I rlt- ~7.. .-1, ~ 4i ~ '2,.-'1 ( '2.. 
~II tt ~1 q :t)-I< ~ i4 to -'1,1 \<; ~:~ Q'1> 11l 
r ',1 'sJ., 'l.6 V~- 16 214 .. :..c..-'Si 1-<,1 ~~ ~6f") ~ 

"")j¥/A. 1-~~~,5 2.,A( (" 1,'...q /?.;,. ?))~" gS 
7A(jtJ~ Z'U,s-.zYc <Vt> 1:/'6--t /'? ~? ~/ll:) ('? 
?J.'S/n~ '2.'1'£S K~ 2~{.) '''';,/- 1 1 5/~ <;' u..J 1Z 

I" , 

f1IM ... urld frOlllI ... tr_.,.. to tip 0' IPT ampll', 

Prepared by: JLJ ((ja 1= Company; tFfJ,.L ~"H" Date: 26-'/0& 
Approved by: _ Company: Date: __ " __ _ 

Pale 3 of4 SCHNABEL ENGINEERING, INC. 
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CalibrationDataSheetforSPT rod#:100AWJ
Calibrated:11-12-07
Page 1 of 2

CycleNo. 1
SampleNo.

1
2
3
4
5
6
7
8
9

10
11

lbs

-1.45
1246.54
2016.34
3108.80
4088.10
5250.20
6052.50
7154.53
8052.00
9022.89
10071.82

ME

.00
33.56
55.52
86.90
114.29
147.18
169.68
201.55
227.61
254.95
283.05

Bridge1
Volts

.00

.17

.27

.41

.54

.7·0

.81

.95
1.08
1.21
1.35

Bridge2
Volts

.00

.17

.27

.41

.54

.70

.81

.95
1.07
1.20
1.34

Bridge1 ForceCal StrainCal Bridge2 ForceCal StrainCal

Cal Factor7472.80lbs/V
Offset 5.71
CarrCoe .999992
ForceStrainCalibration

EA Factor35346.89Kips
Offset 37.82
CarrCae .999975

211.40 ME/V
-.90

.999964

7492.38lbs/V
14.58

.999997

211.96ME/V
-.65

.999972

CycleNo. 2
SampleNo.

1
2
3
4
5
6
7
8
9
10
11

lbs

-2.90
1005.76
2051.24
3007.73
4090.30
5189.97
6283.56
7031.65
8070.45
9177.08
10093..29

ME

.03
29.17
59.53
86.97
118.57
149.96
181.62
203..12
233.23
265.32
291.61

Bridge1
Volts

.00

.13

.27

.40

.54

.69

.83

.93
1.07
1.22
1.33

Bridge2
Volts

.00

.13

.27

.40

.54

.69

.83

.93
1.07
1.22
1.34

Bridge1 ForceCal StrainCal Bridge2 ForceCal StrainCal

Cal Factor7559.75lbs/V
Offset -5.40
CarrCoe .999998
ForceStrainCalibration

EA Factor34627.54Kips
Offset -6.18
CarrCae .999999

218.32ME/V
.02

.999999

7557.82lbs/V
2.56

.999998

218.26ME/V
.25

.999999

Calibration Data Sheet for SPT rod #:100AWJ 
Calibrated: 11-12-07 
Page 1 of 2 

Cycle No. 1 
Sample No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

lbs 

-1..45 
1246.54 
20l6.34 
3108.80 
4088.l0 
5250.20 
6052.50 
7154.53 
8052.00 
9022.89 

10071..82 

ME 

.00 
33.56 
55.52 
86.90 

114.29 
147.18 
169.68 
201.55 
227.61 
254.95 
283.05 

Bridge 1 Force Cal Strain Cal 

Cal Factor 7472.80 lbs/V 
Offset 5.71 
Corr Coe .999992 

Force Strain Calibration 
EA Factor 35346.89 Kips 
Offset 37.82 
Corr Coe .999975 

Cycle No. 2 
Sample No. lbs 
------- .... -- --------

1 -2.90 
2 lO05.76 
3 2051..24 
4 3007.73 
5 4090.30 
6 5l89.97 
7 6283.56 
8 7031..65 
9 8070.45 

10 9177.08 
11 10093 .. 29 

Bridge 1 Force Cal 
---------

Cal Factor 7559.75 lbs/V 
Offset -5.40 
Corr Coe .999998 

Force Strain Calibration 
EA Factor 34627.54 Kips 
Offset -6.18 
Corr Coe .999999 

211. 40 ME/V 
-.90 

.999964 

ME 
---------

.03 
29.17 
59.53 
86.97 

118.57 
149.96 
181.62 
203 .. 12 
233.23 
265.32 
291.61 

Strain Cal 
-- - _ ...... _----

218.32 ME/V 
.02 

.999999 

Bridge 1 
Volts 

.00 

.17 

.27 

.4l 

.54 

.7·0 

.81 

.95 
1.08 
1.21 
1.35 

Bridge 2 

Bridge 
Volts 

l 

--------

.00 

.13 

.27 

.40 

.54 

.69 

.83 

.93 
1. 07 
1. 22 
1.33 

Bridge 2 

Bridge 2 
Volts 

.00 

.17 

.27 

.41 

.54 

.70 

.81 

.95 
1. 07 
1.20 
1.34 

Force Cal Strain Cal 

7492.38 lbs/V 
14.58 

.999997 

Bridge 2 
Volts 

.00 

.13 

.27 

.40 

.54 

.69 

.83 

.93 
1. 07 
1.22 
1.34 

21l.96 ME/V 
-.65 

.999972 

Force Cal Strain Cal 

7557.82 lbs/V 
2.56 

.999998 

218.26 ME/V 
.25 

.999999 



CalibrationDataSheetforSPT rod#:100AWJ
Calibrated:11-12-07
Page 2 of 2

CycleNo.3
SampleNo.

1
2
3
4
5
6
7
8
9

10
11

lbs

-5.22
1062.53
2024.06
3057.27
4061.75
5031.12
6093.35
7132.95
8071.55
9175.87
10002.74

ME

.00
30.93
58.61
88.56
117.71
145.47
176.47
206.46
233.45
265.25
288.99

Bridge1
Volts

.00

.14

.27

.40

.54

.66

.81

.94
1.07
1.21
1.32

Bridge2
Volts

.00

.14

.27

.40

.54

.66

.80

.94
1.07
1.21
1.32

Bridge1 ForceCal StrainCal Bridge2 ForceCal StrainCal

Cal Factor7547.45lbs/V
Offset 12.48
CorrCoe .999998
ForceStrainCalibration

EA Factor34616.74Kips
Offset -8.28
CarrCae .999999

218.03ME/V
.60

.999997

7582.64lbs/V
-1.75

.999999

219.04ME/V
.19

.999997

BridgeExcitation:6.4Volts
A 60.4KOhm shuntresistorproduces5.0Voltsoutput.

CalibrationFactor:
EA Factor

Bridge1

215.92ME/V
34863.73Kips

Bridge2

216.42ME/V

Calibratedby:

PileDynamics,Inc.
Calibratedon: 11-12-07
TraceabletoN.I.S.T.

Calibration Data Sheet for SFT rod #:100AWJ 
Calibrated: 11-12-07 
Page 2 of 2 

Cycle No. 3 
Sample No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

lbs 

-5.22 
1062.53 
2024.06 
3057.27 
4061.75 
5031.12 
6093.35 
7132.95 
8071.55 
9175.87 

10002.74 

Bridge 1 Force Cal 

Cal Factor 7547.45 lbs/V 
Offset 12.48 
Corr Coe .999998 
Force Strain Calibration 

EA Factor 34616.74 Kips 
Offset -8.28 
Corr Coe .999999 

ME 

.00 
30.93 
58.61 
88.56 

117.71 
145.47 
176.47 
206.46 
233.45 
265.25 
288.99 

Strain Cal 

218.03 ME/V 
.60 

.999997 

Bridge Excitation: 6.4 Volts 

Bridge 1 
Volts 

.00 

.14 

.27 

.40 

.54 

.66 

.81 

.94 
1. 07 
1.21 
1. 32 

Bridge 2 

Bridge 2 
Volts 

.00 

.14 

.27 

.40 

.54 

.66 

.80 

.94 
1.07 
1.21 
1.32 

Force Cal Strain Cal 

7582.64 lbs/V 219.04 ME/V 
-1.75 .19 

.999999 .999997 

A 60.4K Ohm shunt resistor produces 5.0 Volts output. 

Calibration Factor: 
EA Factor 

Calibrated by: 

Bridge 1 

215.92 ME/V 
34863.73 Kips 

Pile Dynamics, Inc. 
Calibrated on: 11-12-07 
Traceable to N.I.S.T. 

Bridge 2 

216.42 ME/V 



CalibrationDataSheetforSPT rod#:171AWJ
Calibrated:26-Jul-07
Page 1 of2

CycleNo. 1
SampleNo.

1
2
3
4
5
6
7
8
9

10
11

lbs

-1.45
1132.06
2008.16
3098.14
4053.46
5012.27
6153.91
7108.94
8143.49
9000.44
10008.29

ME

.05
31.34
56.24
86.73
113.63
140.85
172.66
199.75
228.61
252.87
281.74

Bridge1
Volts

.00

.15

.27

.41

.54

.67

.82

.94
1.08
1.19
1.33

Bridge2
Volts

.00

.15

.27

.41

.54

.66

.81

.94
1.07
1.19
1.32

Bridge1 ForceCal StrainCal Bridge2 ForceCal StrainCal

Cal Factor7566.94lbs/V
Offset -23.65
CarrCae .999996
ForceStrainCalibration

EA Factor35628.33Kips
Offset 11.21
CarrCae .999997

212.38ME/V
-.98

.999992

7576.20lbs/V
-9.81

.999997

212.64ME/V
-.59

.999994

CycleNo. 2
SampleNo.

1
2
3
4
5
6
7
8
9

10
11

lbs

-3.19
1007.43
2043.59
3057.12
4043.36
5005.22
6049.80
7207.87
8156.38
9044.81
10032.21

Bridge1 Bridge2
ME Volts Volts

------------------------
-.13 .00 .00
27.36 .14 .13
56.71 .27 .27
84.99 .41 .40
113.10 .54 .53
140.42 .67 .66
170.35 .80 .80
202.68 .95 .95
229.61 1.08 1.08
254.66 1.20 1.19
282.64 1.33 1.32

Bridge1 ForceCal StrainCal Bridge2 ForceCal StrainCal

Cal Factor7575.51lbs/V
Offset -29.95
CarrCae .999995
ForceStrainCalibration

EA Factor35508.62Kips
Offset 30.10
CarrCae .999993

213.34ME/V
-1.69

.999982

7580.05lbs/V
-6.72

1.000000

213.47ME/V
-1.03

.999993

Calibration Data Sheet for 8PT rod #:171AWJ 
Calibrated: 26-Jul-07 
Page 1 of 2 

Cycle No. 1 
Sample No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

lbs 

-1.45 
1132.06 
2008.16 
3098.14 
4053.46 
5012.27 
6153.91 
7108.94 
8143.49 
9000.44 

10008.29 

ME 

.05 
31. 34 
56.24 
86.73 

113.63 
140.85 
172.66 
199.75 
228.61 
252.87 
281. 74 

Bridge 1 Force Cal Strain Cal 

Cal Factor 7566.94 lbs/V 
Offset -23.65 
Carr Coe .999996 

Farce Strain Calibration 
EA Factor 35628.33 Kips 
Offset 11.21 
Carr Cae .999997 

Cycle No. 2 
Sample No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

lbs 

-3.19 
1007.43 
2043.59 
3057.12 
4043.36 
5005.22 
6049.80 
7207.87 
8156.38 
9044.81 

10032.21 

Bridge 1 Force Cal 

Cal Factor 7575.51 lbs/V 
Offset -29.95 
Carr Cae .999995 

Force Strain Calibration 
EA Factor 35508.62 Kips 
Offset 30.10 
Carr Cae .999993 

212.38 ME/V 
-.98 

.999992 

ME 
--------

-.13 
27.36 
56.71 
84.99 

113.10 
140.42 
170.35 
202.68 
229.61 
254.66 
282.64 

Strain Cal 

213.34 ME/V 
-1.69 

.999982 

Bridge 1 
Volts 

.00 

.15 

.27 

.41 

.54 

.67 

.82 

.94 
1.08 
1.19 
1.33 

Bridge 2 

Bridge 
Volts 

1 

--------
.00 
.14 
.27 
.41 
.54 
.67 
.80 
.95 

1.08 
1.20 
1.33 

Bridge 2 

Bridge 2 
Volts 

.00 

.15 

.27 

.41 

.54 

.66 

.81 

.94 
1. 07 
1.19 
1.32 

Force Cal Strain Cal 

7576.20 lbs/V 
-9.81 

.999997 

Bridge 2 
Volts 

--------

.00 

.13 

.27 

.40 

.53 

.66 

.80 

.95 
1. 08 
1.19 
1.32 

Force Cal 

7580.05 lbs/V 
-6.72 

1.000000 

212.64 ME/V 
-.59 

.999994 

Strain Cal 

213.47 ME/V 
-1.03 

.999993 



CalibrationDataSheetforSPT rod#:171AWJ
Calibrated:26-Jul-07
Page 2 of 2

CycleNo. 3
SampleNo.

1
2
3
4
5
6
7
8
9

10
11

lbs

3.19
1004.33
2026.93
3100.03
4123.80
5179.49
6064.55
7009.39
8099.90
9040.38
10105.64

ME

.01
26.49
54.52
84:.4:8
112.54
142.48
167.21
194.04
224.32
250.87
281.38

Bridge1
Volts

.00

.13

.27

.41

.54

.68

.80

.92
1.07
1.19
1.34

Bridge2
Volts

.00

.13

.27

.41

.54

.69

.80

.93
1.07
1.19
1.34

Bridge1 ForceCal StrainCal Bridge2 ForceCal StrainCal

Cal Factor7567.11lbs/V
Offset 12.11
CorrCae .999996
ForceStrainCalibration

EA Factor35930.63Kips
Offset 57.36
CarrCae .999972

210.59ME/V
-1.25

.999972

7567.02lbs/V
.31

.999999

210.59ME/V
-1.58

.999964

BridgeExcitation:6.4Volts
A 60.4KOhm shuntresistorproduces5.0Voltsoutput.

CalibrationFactor:
EA Factor

Calibratedby:

Bridge1

212.10ME/V
35689.19Kips

Bridge2

212.23ME/V

PileDynamics,Inc.
Calibratedon: 26-Jul-07
TraceabletoN.I.S.T.

Calibration Data Sheet for SPT rod #:171AWJ 
Calibrated: 26-Jul-07 
Page 2 of 2 

Cycle No. 3 
Sample No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

lbs 

3.19 
1004.33 
2026.93 
3100.03 
4123.80 
5179.49 
6064.55 
7009.39 
8099.90 
9040.38 

10105.64 

Bridge 1 Force Cal 

Cal Factor 7567.11 lbs/v 
Offset 12.11 
Corr Coe .999996 
Force Strain Calibration 

EA Factor 35930.63 Kips 
Offset 57.36 
Corr Coe .999972 

ME 

.01 
26.49 
54.52 
84.48 

112.54 
142.48 
167.21 
194.04 
224.32 
250.87 
281.38 

Strain Cal 

210.59 ME/V 
-1.25 

.999972 

Bridge Excitation: 6.4 Volts 

Bridge 1 
Volts 

.00 

.13 

.27 

.41 

.54 

.68 

.80 

.92 
1. 07 
1.19 
1. 34 

Bridge 2 

Bridge 2 
Volts 

.00 

.13 

.27 

.41 

.54 

.69 

.80 

.93 
1.07 
1.19 
1. 34 

Force Cal 

7567.02 lbs/V 
.31 

.999999 

A 60.4K Ohm shunt resistor produces 5.0 Volts output. 

Calibration Factor: 
EA Factor 

Calibrated by: 

Bridge 1 

212.10 ME/V 
35689.19 Kips 

Pile Dynamics, Inc. 
Calibrated on: 26-Jul-07 
Traceable to N.I.S.T. 

Bridge 2 

212.23 ME/V 

Strain Cal 

210.59 ME/V 
-1.58 

.999964 



PiIeDynaMics
J.J.-Jun-071.1.:57

EA/C 30.3Ks/f"t
1I1¢ :n:E.£:...
FR 20000 MB 30

DL -39
UT -1.
PK 1. TM-PEAK

FS - PJ: sn ~-- us
1.0 PH: HOPBAR 3.3

•••••••••••••••••••__••••••••••••••••••••••••0 ••••••••••••- ••••••••~., \.............................•••••••J'

I \ I
/ I J
I \ I

t \ !
r \ I
I \ J
I I I

...../ \ .,I.
I I (
I I r
I \ J
I " I. I '\'J
I ",
( ...~ I

)J -...'""-A.y-..,.,,I

[ALT-FJ./BB=60J PiieDynaMics.Inc. DPF

LE 39.6f"t
AR .1..7in2
EM 30000Ksi
SP 0.492K/f't3
loiS 1.681.0f"t/s
WC 1.6862ft/s

JC 0.40
FM 1..00
UM 1..00

QBTA: ON

FJ./2
F3/'4
AJ./'2
A3/'4

500/
21.3/
999/
999/

21.3
21.3 ..
999 TS 1.2 E B PD: Ic0288 LP 0.00 f"t rf777
355 TB 8.0 T1. 9.4 2L/C 4.7 UA .1.000IIJ.I"-'*"41LI 1..0 L.c=L/

H.I.S.T.Traceable

54 AMX= 120
105 FUP= 0.98

FMX=3.5

OP: alex[uer:4.05]

ACCELEROMETER CALIBRATION

PDA OPERATOR:

SERIAL NUMBER: ~~~~O~~~&~g~ _

CALIBRATION FACTOR: ~~O~7~J~~~v~/~~~ __

PAK (*5000):__~3=--~_S-....".~---------"DATE: 17-'YVf\I-107

zt1i
contactPileDynaMicsUSA

withyourquestions
telUSA - 21.6- 83.1.-61.31.
Tax USA - 21.6- 83.1.-091.6

UMX=
1;11111:::11a-SO-OFF FL-OFFPR-OFFEM X= o.2 ME X=

ccr·jR:MI=rI:J* J::I

QBiA: ON [ALT-F1./BB=60] Pile DynaMics. Inc. DPF 
Pile DynaMics 

1.1-Jun-07 1.1:57 
BN 49 FS - PJ: sn ~-- US 
SL 2680/ 3440/ 99 1.0 PH: HOPBAR ___ 3.3 

LE 
AR 
EM 
SP 
loiS 
WC 

JC 
FM 
UM 

39.6 
1..7 

30000 
0.492 
1.681.0 
1.6862 

0.40 
1.. 00 
1.. 00 

f"t 
in2 
l<Si 
K/f"t3 
f"t/s 
f"t/s 

EA/C 30.3 Ks/f"t 
III¢ @'#b:C:~." 

FR 20000 MB 30 

DL -39 
Ui -1. 
PK 1. TM-PEAK 

21.3 

................... _--.---' -......................................... , ............................................. . 
r \ " I \ I 

J I J 
f \ I 

t \ { 
r \ I 
I \ J 
I \ I 

..... / ........... \ ............. /. 
I \ ( 
I I r 
I \ I 
/ '\ I 

. I '\' I 
/ "I 

( '-.. I 
.~ ... ~~ AJJ ""'\,.'- ""-v-..,.,,I 

F1./2 
F3/4 
A1./2 
A3/4 

500/ 
21.3/ 
999/ 
999/ 

21.3 ................................................................................................................... . 
999 TS 1.2 E B PD: 1(0288 LP 0.00 f"t ~ 
3SS TB 8.0 TJ. 9.4 2L/C 4.7 UA 1.000 IiJ4"f'*41 LI 1..0 ~ 

UMX= 3.5 FMX= 
l·tllll=aM SQ-OFF FL-OFF PR-OFF EM X = O. 2 ME X = 

54 AMX= 120 
105 FUP= 0.98 

contact Pile DynaMics USA 
with your questions 

tel USA - 21.6 - 831.- 61.31. 
f"ax USA - 216 - 831.- 091.6 

cct·jA:j.=r.A.I;J* ...... " ••• J:I 

ACCELEROMETER CALIBRATION H.I.S.T. Traceable 

SERIAL NUMBER: ____ ~~~O~~~&~~ ______________________ _ 
CALIBRATION FACTOR: ____ ~~O~7~J~~~v~/~~~ ____________ __ 

PDA OPERATOR: 

PAK (*5000): _....:3=-~_S-___"....._---------J,lDATE: I1-Tvf\l- 10 7 

ZPi 
OP: alex [uer:4.05] 



FR 20000 HB 30

PiIeDynaMics
08-Feb-081.3:16

BN 59
SL 2742/3440/99

FS -- Pol: sn ~-- US
1.0 PH: HOPBAR ~ 3.3........................................................·..··....,·..·....·....·1····..····....··......··..··..··..·

r \ '
'\ I
I \ I
I \ I

.1·.\ . J.
I \ I
I \ J
I \ I
J \ I

..I i ~ .
I \ I
J I I
I \ I

I I /
\. 'f

/ ..... /

: I """"'... }
"'""'=-«.....1'1 -'--"'It.",,"-,,I'

2.13
21.3 .
999 TS 12 E B PD: k61.1 LP 0.00 f't~
31.5TB 8.0 T.1 9.5 2L/C 4.7 UA 1.000lil...,...,."LI L 0 ~

[ALT-F1/BB=601 PileDynaMics,Inc. DPF

500/
21.3/
999/
999/

FJ./2
F3/4
A1./2
A3/4

DL -29
UT -1.
PK 1 TM-PEAK

LE 39.6f"t
AR 1..7in2
EM 30000Ksi
SP 0.492K/f"t3
WS 1.6810f't/s
WC 1.6862f"t/s

JC 0.40
FH 1..00
UH 1.00

EA/C 30.3Ks/f"t
"I~ t4l;;<'£:III_

QBTA: ON

W¥t1{~#l:.J. Sa-OFFFL-OFFPR-OFF

lJMX=
MX=

3.8
0.2

FMX=
MEX=

59
115

AMX= 169
FUP= 1.00

N.I.S.T.Traceable

PDA OPERATOR:
OP: alex[ver:4.0S1

ACCELEROMETER CALIBRATION

SERIAL NUHBER: ~~~_~__I_I __

CALIBRATION FACTOR: ~_C)__~__3~M~v~/~G~ ___

PAK (*5000>: 3_1__S-----,01"- IJ'ATE:0 g -F r=rs-0 ~
contactPileDynaMicsUSA

withyourquestions
telUSA - 21.6- 831.-61.31.
f'axUSA - 21.6- 831.-091.6

QBTA: ON [ALT-Fl/BB=601 Pile DynaMics. Inc. DPF 
Pile DynaMics 

08-Feb-08 1.3:16 
BN 59 

~~.= ..................................... ~~.; .. ~~?~~~ .... r ••••• •• ••••• ··I·· ...... · ...... -·~·~ ~~ SL 2742/ 3440/ 99 

r 1 J 
J \ I 
I \ I 
, \ 1 
1"\ J. 
I \ I 
I \ J 
I \ I 

J \ 1 
.• 1 •.•••••••..• i' .......... .. 1. • 

I \ 1 
J I I 
I \ r 
I \ J 
1 \ • • f 
! ~~ I 
I ...} 

LE 39.6 f't 
AR 1.7 in2 
EM 30000 Ksi 
SP 0.492 K/f't3 
loiS 16810 f'tl's 
WC J.6862 f't/s 

JC 0.40 
FM 1.00 
UM 1.00 

........ "="""' .... r-' '" ... .-1._ ....... ~\.o .... ~J EA/C 30.3 Ks/f't .~ 

1~'~II~;~~~(J~·~;;':~:lI::~:·~ .. j]-!itlj~I-----r"·"··""""·····""·"""··""""" .. 
FR 20000 MB 30 

DL -29 
UT -1 
PK 1 TM-PEAK 

213 F1./'2 
F3./'4 
A1./'2 
A3./'4 

5001' 
2131' 
999/ 
9991' 

213 ................................................................................................................... . 
999 TS 12 E B PO: kGll LP 0.00 f't ~ 
315 TB 8.0 Tl 9.5 2LI'C 4.7 UA 1000 ,,) ••• ,.. ..... LI 1.. 0 ~ 

UMX= 3.8 FMX= 
W·jllij3a- SQ-OFF FL-OFF PR-OFF E X = O. 2 ME X = 

59 
115 

AMX= 169 
FUP= 1.00 

contact Pile DynaMics USA 
with your questions 

tel USA - 216 - 831- 6131 
f'ax USA - 216 - 831- 0916 

ce·jR#I.* ... I;J*"~ .. 'I.liJ#I 

ACCELEROMETER CALIBRATION N.I.S.T. Traceable 

SERIAL NUMBER: ____ ~~~_G_I_I ______________________ __ 
CALIBRATION FACTOR: ____ ~_C) ___ ~_3~M~V~/~~~ __________ _ 
PAK (*5000): ___ 3_1 __ S-__ ->"'-_______ JJATE: C) g - F r= f3 - 0 g 

PDA OPERATOR: 
OP: alex [ver:4.051 



QBTA: ON [ALT-F~/BB=60J PileDynaMics.Inc. DPF

FR 20000 MB 30

PileDynaMics
08-Feb-0813:08

BN 42
SL 2742/3440/99

FS - PJ: sn ~-- US
10 PH: HOPBAR ~ 3.3

..........1 1' '/ \ ;

J \ I
. I . . \ . . J •
I \ I
J \ I
I \ I
r \ )

.f·•..•••.....\..•........•.1- .
I 1 J
r \ I
I \ 1
I I I

.1 \' '1

j "
I '. I

___......J ...""""........_~JJ

2J.3
213 .
999 TS J.2 E B PD: k04J.O LP 0.00 ft~
380 TB 8.0 TJ.9.5 2L/C 4.7 UA J.OOO W.CU......OJ LI L 0 LL::::.V

500/
2J.3/
999/
999/

F.1/2
F3/4
A1/2
A3/4

DL -30
UT -J.
PK 1. TN-PEAK

LE 39.6n
AR ~.7 in2
EM 30000Ksi
SP 0.492K/ft3
WS ~68J.0 f't/s
WI:! ~6B62 ft/s

JC 0.40
FH J..OO
UM J..OO

EA/C 30.3Ks/f't
"I~ rtl#E.'C'"

AMX= 149
lJP=0.98

62
1

4.0

-',

OP: alex[ver:4.05l
PDA OPERATOR:

SERIAL NUNBER: ~~~~C)~4~/~()~ _

CALIBRATION FACTOR: ~._CJ~7__~~M~V~/__6 _

PAK (*5000>: ATE: O~-F£B~Oe_t
-------=---r=--:------~~

ACCELEROMETER CALIBRATION

lJMX=

PileDynaMicsUSA
yourQuestions
- 2J.6- 83J.-6.13J.
- 21.6- 831.-09J.6

contact
with

telUSA
faxUSA

FMX=
w;JIIIl::il:.Ji_SQ-OFFFL-OFFPR-OFFEMX= 0.2 MEX=

QBTA: O~ [ALT-FJ./BB=60J Pile D!:JnaMics. Inc. DPF 
Pile DynaMics 

08-Feb-08 13:08 
LE 
AR 
EM 
SP 
loiS 
We! 

Je! 
FM 
UM 

39.6 
1..7 

30000 
0.492 
J.68J.0 
J.6862 

0.40 
1.00 
1.00 

oft 
in2 
Ksi 
K/'ft3 
'ft/s 
ft/s 

EA/C 30.3 Ks/'ft 
III¢ ttl#b~:~.M_ 

FR 20000 MB 30 

DL -30 
UT -1 
PK 1 TM-PEAK 

213 

B~ 42 
SL 2742/ 3440/ 99 

FS- PJ: sn ~--US 
10 PN:HOPBAR ~ 3.3 ......... ·1················· ...................................... / .............. \ .................................. . 

J \ r 
I \ J 
J \ I 
J \ J 
I • . \ . . J • 
I \ I 

J \ i 
I \ I 
r \ ) 

• I' ••••••...•• \ ..•..•..•..•• 1- . 
J 1 J 
r \ I 
J \ J 

ill 
• J \' • J 

/ ,I 
I '~I 

.............. ~..;J ... "\"""" ......... _¥J' 

FJ./2 
F3/4 
A1/2 
A3/4 

500/ 
213/ 
999/ 
999/ 

213 ................................................................................................................... . 
999 TS 12 E B PD: k0410 LP 0.00 ft ~ 
380 TB 8.0 T1 9.5 2L/C 4.7 UA 1000 li'W"fot4 LI J.. 0 LL::::..V 

UMX= 4.0 FMX= 
.·llfll#l:t!iMSQ-OFF FL-OFF PR-OFF EM X = O. 2 ME X = 

62 
121 

AMX= 149 
FUP= 0.98 

ACCELEROMETER CALIBRATIO~ N.I.S.T. Traceable 

SERIAL "UMBER: ____ ~~~C)=-4~f~C)~ ____________________ _ 

CALIBRATION FACTOR: ____ ~._CJ~7 __ ~~M~v~/~6 ____________ __ 
contact Pile DynaMics USA 

with you r Clues t ions PAK (~OOO): ----=:....--==---"e....-::-..,.----.J! 
tel USA - 216 - 831- 6J.31 
'fax USA - 216 - 831- 0916 PDA OPERATOR: 

ccr-jHill:t:'.liJ#If..'I ... "·I,J#I 



BTA: ON [ALT-F~/BB=60l PileDynanics.Inc. DPF

FR 20000 MB 30

EA/C 30.3Ks/t"1o
•

PileDynaM ics
~~-Jun-07 ~~:46

BN 25
SL 2680/3440/99

FS - PJ: sn ~-- US
1.0 PH: HQPBAR ~ 3.3

•••••••••••••••••••••••••••••••••-•••••••••••••••••••••••••••••••••••0J"'"'.............................................•••, \

I \ J
/ \ I
,I \ I
I' l /.
I \ I

r \ !
/ \ 1

.~--",•••••••••••••••'1•••••••.•••\•••••••••••••••/.
( I 1
r \ J
1 \ I
I ~ I

.1 '\' ./
I \ I
r "'- I
I -""-v I

:1/ -\.J,,-

1't
in2
Ksi
K/1't3
ft/s
1'10/5

DL -3~

UT -~
PIC 1. TM-PEAK

LE 39.6
AR 1.7
EM 30000
SP 0.492
WS ~6810

WC 1.6862

JC 0.40
FM ~.OO

UM 1.00

F~/2

F3/4
A1./2
A3/4

500/
2~3/
999/
999/

2~3
2~3 .
999 TS 1.2 E B PO: k0397 LP 0.00 1't~
370 TB 8.0 T1 9.4 2L/C 4.7 UA ~OOO L!J.";-'I';WLI 1.0 LL.:::L/

UMX= 3.4 FMX=
':lij.j#jili.SQ-OFFFL-OFFPR-OFFEMX= 0.2 MEX=

52
101

AMX= 120
FUP= 1.00

H.I.S.T.Traceable

OP: alex[ver:4.0Sl

ACCELEROMETER CALIBRATION

PAK (*5000>:__~~~~----------~

POA OPERATOR:

SERIAL NUMBER: _--'K--'-O--'3:........:..?....:.7 _

CALIBRATION FACTOR:__~._~_7_~_M~V~/~&~ _
contactPileDynaMicsUSA

withyourquestions
telUSA - 2~6 - 831-6131
faxUSA - 21.6- 831.-091.6

kC:1Ailil:::r..!(lljl3'''I.'''I'J:I

QBTA: ON [ALT-F~/BB=60] Pile DynaMics, Inc. DPF 
Pile DynaMics 
~~-Jun-07 ~~:46 

LE 39.6 ft 
AR L7 in2 
EM 30000 Ksi 
SP 0.492 K/ft3 
WS ~6810 ft/s 
WC 1.6862 ft/s 

JC 0.40 
FM 1..00 
UM LOO 

EA/C 30.3 Ks/ft 
1I1~ , .. :;''1::''._ 
FR 20000 MB 30 

DL -3~ 
UT -~ 

PI( 1 TM-PEAK 

2~3 

BN 25 
SL 2680/ 3440/ 99 

FS- PJ: sn ~--US 
~o PN: HOPBAR ___ 3.3 

•••••• ~ •• ,~. Of •••••••••••••••••••••••••••••••••••••• 0 •••••• O •••••••••• Y"" ••• "' ••• 0 ••• 0 •••• 0 ••••••••••••••••• 00 ••• 0. 

" \ I, J 
I \ I 

: \ I 
J" I I. I' , 

I \ f 
/ \ I 

•.• ....., ......................... , •.••.•..... \ .........•••••. 1. 
( \ I 
r \ J 

I I I 
) ~ I 

.1 \- .: 
I \ I 

/ "'--v J 
~/ -v_\'J,,1 

F1./2 
F3/4 
A1/2 
A3/4 

500/ 
21.3/ 
999/ 
999/ 

213 ................................................................................................................... . 
999 TS 1.2 E B PD: k0397 LP 0.00 ft ~ 
370 TB 8.0 T1 9.4 2L/C 4.7 UA 1.000 iil ........... LI 1. 0 LL.:::L/ 

UMX= 3.4 FMX= 
'-unol#lilMSQ-OFF FL-OFFPR-OFF EMX= 0.2 MEX= 

ACCELEROMETER CALIBRATION 

52 
101 

AMX= 120 
FUP= 1.00 

N.I.S.T. Traceable 

SERIAL NUMBER: __ ~F\~O~3~?~7 ______________________ ___ 

CALIBRATION FACTOR: ____ ~._~ __ 7_~~M~V~/~&=-______________ __ 
contact Pile DynaMics USA 

wi th your quest ions PAK (*5000): _-=::.......!.-=--,-____________ -'" 
tel USA - 21.6 - 83~- 61.31. 
fax USA - 21.6 - 83~- 091.6 PDA OPERATOR: 

' .. jR@I::t .... J#I.#lN.j.11OjI 



LP 0.00
LI ~.OUA 1000

PO: k0286
2L~C 4.7

E B
Tl 9.5

BN 32
SL 2680~ 3440~ 99

FS - Pol: sn ~-- US
10 PN: HOPBAR ~ 3.3

··········1···········································...···....·.._···........·c·......······..··············..····
I \ I
I I I
I \ I
J \ I
I. . \ . I'
r \ I
I \ /
J I J

/ 1 J••J ••••.•••••.~ •....••.•....,.
I \ /
I \ I
J \ /
I \ I
./ '> ./
J .. I

/ "'-", /
--..........""'".I ..,-'\0_ ........J f

[ALT-F~~BB=60] PileDynaMics.Inc. DPF

t"t
in2
Ksi
K~t"t3

ft:/s
t"t/s

~~;~-p;;; ...•...•..1...•...•...•...•...•...........•...•...•.1..............................
999/ 999 TS 12
999/ 350 TB 8.0

F~/2
F3/4
A1/2
A3/4

DL -39
UT -1
PK 1

FR 20000 MB 30

LE 39.6
AR 1.7
EM 30000
SP 0.492
WS J.6810
we 16862

olC 0.40
FM 1.00
UM 1.00

PiIeDynaMics
11-Jun-0?11:49

EA/C 30.3Ks/t"t:
1m ;":I''Cn.

QBTA: ON

SERIAL NUMBER: f(~~o~~~g~~~ ___

CALIBRATION FACTOR: ~.~O_7~~~~~~'J6L- __

PAK (*5000>:__~~~~~ ~ " -j"lJIJ-C)1

AMX= 139
lJP= 1.01

N.I.S.T.Traceable

57
11

FMX=3.7

OP: alex[ver:4.0SJ

ACCELEROMETER CALIBRATION

PDA OPERATOR:

contactPileDynaMicsUSA
withyourquestions

telUSA - 216 - 831-6131
faxUSA - 216 - 831-0916

kC:1A:lI::tA:.1:1=f........III::I

lJMX=
.·lijll=i:.MSQ-OFFFL-OFFPR-OFFEMX = O.2 ME X=

QBTA: ON [ALT-F~/BB=60] Pile DynaMics. Inc. DPF 
Pile DynaMics 

11-Jun-07 11:49 
LE 39.6 f't 
AR 1.7 in2 
EM 30000 Ksi 
SP 0.492 K/f't3 
WS ~68~0 f't/s 
WC 16862 f't/s 

.JC 0.40 
FM 1.00 
UM ~.OO 

FR 20000 MB 30 

DL -39 
UT -~ 

PK 1 TM-PEAK 

2~3 

2~3 

BN 32 
SL 2680/ 3440/ 99 

FS - P.J: sn ~-- US 
10 PN: HOPBAR ~ 3.3 .......... j ....................................................... ;,- ............ \ .................................. / 

r \ I 
J \ I 
I. . \ . I' 
r \ I 
/ \ I 
J I J 

! 1 J •• J ••••..••.•. ~ ...•..•..•... ,. 
( \ 1 
/ \ I 
J \ I 
1 \ I 

'J .. .1 
J ", 
J I 
J .,_ .... _..., ,r 

""J 

F~/2 

F3/4 
A~/2 

A3/4 

500/ 
2~31' 

999/ 
999/ 

999 TS 12 
350 TB 8.0 

E B 
T1 9.5 
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Mr.BrianBanks
SchnabelEngineering,Inc.
656 QuinceOrchardRoad,Suite700
Gaithersburg,MD 20879USA

Re: StandardPenetrationTestEnergyMeasurementsReport# 2
CalvertCliffsNuclearPowerPlant2008SubsurfaceInvestigation
SchnabelProjectNumber:06120048
GRL JobNo.089053-1

DearMr.Banks,

Thisreportpresentsresultsof energymeasurementsobtainedfrom August27 to
September12,2008 duringStandardPenetrationTests(SPT)samplingfortheabove
referencedproject.A Failing1500 drillrigand automatichammer were tested.All
dynamictestswere performedon N3 drillrods. GRL Engineers,Inc.obtainedthe
dynamicmeasurementswithan instrumentedN3 subsectionand a Model PAK Pile
DrivingAnalyzer®.Thisreportdescribesthetestingproceduresand summarizesthetest
results.AppendixA describesourmeasurementand analysismethods,AppendixB isa
summary ofthefielddataand AppendixC containsthecalibrationcertificatesofthe
Model PAK and the sensorsemployed in thistestseries,SPT Hammer Energy
MeasurementChecklists,and SPT Hammer EnergyMeasurementLogs.

PURPOSE AND SCOPE OF WORK

At the requestof Schnabel Engineering,Inc.,GRL has carriedout SPT energy
measurementsattheCalvertCliffssite.GRL performedSPT energymeasurements
accordingto ASTM D4633-05and the projectspecificprocedures.Specifically,we
providedSPT energymeasurementsatintervalsof15 feettoa depthof300 feet,then
every20 feetuntilthe boringterminationdepthof400 feetincludingthe lastSPT
sample.Ifnecessarydue toindicationsofpoorqualitydynamictestdataorchangesin
the drillingprocedure,additionalenergymeasurementswere obtainedat the next
availablesampledepth.Inall,a totalof25 dynamicmonitoringeventswerecollected.
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Mr. Brian Banks 
Schnabel Engineering, Inc. 
656 Quince Orchard Road, Suite 700 
Gaithersburg, MD 20879 USA 

September 25, 2008 

Re: Standard Penetration Test Energy Measurements Report # 2 
Calvert Cliffs Nuclear Power Plant 2008 Subsurface Investigation 
Schnabel Project Number: 06120048 
GRL Job No. 089053-1 

Dear Mr. Banks, 

This report presents results of energy measurements obtained from August 27 to 
September 12, 2008 during Standard Penetration Tests (SPT) sampling for the above 
referenced project. A Failing 1500 drill rig and automatic hammer were tested. All 
dynamic tests were performed on N3 drill rods. GRL Engineers, Inc. obtained the 
dynamic measurements with an instrumented N3 subsection and a Model PAK Pile 
Driving Analyzer®. This report describes the testing procedures and summarizes the test 
results. Appendix A describes our measurement and analysis methods, Appendix B is a 
summary of the field data and Appendix C contains the calibration certificates of the 
Model PAK and the sensors employed in this test series, SPT Hammer Energy 
Measurement Checklists, and SPT Hammer Energy Measurement Logs. 

PURPOSE AND SCOPE OF WORK 

At the request of Schnabel Engineering, Inc., GRL has carried out SPT energy 
measurements at the Calvert Cliffs site. GRL performed SPT energy measurements 
according to ASTM D4633-05 and the project specific procedures. Specifically, we 
provided SPT energy measurements at intervals of 15 feet to a depth of 300 feet, then 
every 20 feet until the boring termination depth of 400 feet including the last SPT 
sample. If necessary due to indications of poor quality dynamic test data or changes in 
the drilling procedure, additional energy measurements were obtained at the next 
available sample depth. In all, a total of 25 dynamic monitoring events were collected. 
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EQUIPMENT

Drilling and SPT Hammer Equipment 
Failing 1500 (Hammer # 5) 

SPT energy measurements were made on an automatic hammer used in connection 
with a Failing 1500 drill rig.   The drilling method used to advance the boring was the 
rotary mud method. Energy measurements were collected at borehole location B-800, a 
400 foot borehole.  In total, 25 energy measurement events were monitored.  

Instrumentation

A Model PAK Pile Driving Analyzer (PDA) data acquisition system was used to collect 
and process the dynamic measurements of force and velocity.  A two-foot long section of 
N3 rod subsection was instrumented with two full bridge foil resistance strain gages and 
two piezoresistive accelerometers mounted in the midpoint location of the instrumented 
rod. Calibration certificates are included in Appendix C. 
    
Analog signals from the strain gages and accelerometers were conditioned, digitized, 
stored and processed with the PDA.  The sampling frequency used during the SPT 
testing was 10 kHz.  Selected output from the PDA for each recorded impact included 
the maximum calculated rod top force (FMX), maximum rod top velocity (VMX), 
maximum energy transfer (EFV), and the hammer operating rate (BPM). 

MEASUREMENTS AND CALCULATIONS

FV Method (EFV) 

Energy transfer to the PDA gage location, EFV, was computed by the PDA using force, 
F(t), and velocity, v(t), records as follows: 
   

� � � �dttvtFEFV
b

a

�� �

The time "a" corresponds to the start of the record when the energy transfer begins, and 
"b" is the time at which energy transferred to the rod reaches a maximum value.  The FV 
Method is currently recognized in ASTM D4633-05, and is the theoretically correct result; 
therefore, no other energy calculation methods are reported. 

Corrected SPT number (N60)

While the primary purpose of SPT energy testing is to calculate the maximum transfer 
energy (ETR) of each hammer blow, the overall average EMX value can be used to 
calculate the corrected SPT number (N60).  To adjust the SPT N-values for hammer 
performance, the following correction as suggested by Seed for N-value adjustment to 
60% transfer efficiency (e.g. 210 ft-pounds) was used: 
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Where:

 N60 = Corrected N-value 
 Em = overall average measured energy transfer (EMX) 
 Nm =number of blows for last 12 inches of sampler penetration 

A general introduction to dynamic SPT testing methods is included in this report as 
Appendix A.  References for more detailed descriptions of our testing and analysis 
methods are available upon request. 

Any cross-sectional area difference between the GRL rod subsection and the drill rods, 
any loose connections or changes in area at section joints, or any cross-sectional area 
differences between the individual drill rod sections will result in stress wave reflections 
that can influence the energy transfer. The EFV transferred energy calculation method, 
utilizing both force and velocity records, is theoretically correct and gives energy transfer 
results that are not adversely affected by cross-sectional area changes or loose 
connectors. The EFV results are included in Appendix B for all records collected and 
accepted after checking them for consistency. 

RESULTS

Subsequent to data collection, the records collected by the PDA were checked for 
consistency and accuracy.  For example, records from very weak startup or final impacts 
were not included in average results.  Appendix B contains a representative plot of force 
and normalized velocity versus time, as well as plots and tables of PDA results for all 
hammer blows at each dynamically monitored sampling depth.  The PDA results include 
the EFV (transferred energy by the FV method, as recommended by ASTM D4633-05), 
ETR (energy transfer efficiency for the EFV method), BPM (hammer operating rate), 
FMX (maximum rod top force), and VMX (maximum rod top velocity).  The plots show 
each calculated PDA result versus split-spoon penetration and blow number, while the 
tables show statistical summaries for each 6 inch increment and full printouts of every 
blow.  At the end of each table is a statistical evaluation of the results which include the 
average and standard deviation of the entire measurement sample. 

Table 1 summarizes the average transferred energy values calculated by the EFV 
method. The records consist of averaged hammer blows from the last 12 inches (i.e. N 
value) at each dynamically monitored sampling depth. The “energy transfer ratio” (ETR) 
is defined as the ratio of maximum transferred energy (EFV) divided by the theoretical 
hammer potential energy of 350 ft-lbs (i.e., computed per the 140 lb SPT hammer and 
the standard 30 inch drop as specified by ASTM D1586-99).  The average hammer 
operating rate is reported in blows per minute (BPM).  A summary of the dynamic 
measurements of the energy transfer to the drill rods using the EFV equation for the 
Failing 1500 drill rig is provided in the table below.  

N E Nm
m60 210

� �
�	



��
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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 264 to 329 ft-lbs during testing.  This corresponds to a 
transfer efficiency ranging from 75 to 94% of the SPT hammer energy of 350 ft-
lbs.   

3. The overall average transferred energy (EFV) for the Failing 1500 drill rig tested 
was 302 ft-lbs which corresponds to an energy transfer ratio (ETR) of 86%.

Please review both ASTM D4633-05 and ASTM D1586-99 prior to applying these test 
results.  The energy calibrations reported herein are valid for the same hammer/drill rig, 
with the same drill operator, same anvil dimensions, and same drilling methods.     
                             
We appreciate the opportunity to be of assistance to you on this project.  Please contact 
our office should you have any questions regarding this submittal, require additional 
information, or if we may be of further service. 

Sincerely,

 GRL Engineers, Inc. 

Darrell Fortune, E.I. 

Scott Webster, P.E. 

DE:SW:dms 



 Reported Reported Reported SPT Avg. Energy Energy Blow
Test Sample Rod Blow Field Transferred Transfer per
Date Depth Length Count N Value FV Method Efficiency1 Minute N60

 (feet) (feet) (blows/6") (ft-lbs) (%) (bpm)

8/27/2008 13.5 - 15.0 19 3-2-4 6 264 75 43 8

8/27/2008 31.0 - 32.5 35 8-9-13 22 285 81 44 30

8/27/2008 43.5 - 45.0 45 12-20-27 47 294 84 44 66

8/28/2008 58.5 - 60.0 60 7-6-8 14 286 82 43 19

8/28/2008 73.5 - 75.0 75 4-4-7 11 284 81 44 15

8/28/2008 88.5 - 90.0 90 12-12-12 24 283 81 43 32

8/29/2008 103.5 - 105.0 105 5-10-11 21 287 82 43 29

8/29/2008 118.5 - 120.0 120 6-7-13 20 284 81 44 27

9/2/2008 133.5 - 135.0 139 4-8-12 20 299 85 43 28

9/2/2008 148.5 - 150.0 154 6-10-11 21 292 83 43 29

9/2/2008 163.5 - 165.0 169 6-9-12 21 293 84 43 29

9/2/2008 178.5 - 180.0 184 8-9-15 24 294 84 43 34

9/3/2008 200.0 - 201.5 206 6-7-14 21 317 90 55 32

9/3/2008 208.5 - 210.0 214 6-6-12 18 319 91 54 27

9/4/2008 223.5 - 225.0 229 6-6-12 18 329 94 58 28

9/4/2008 243.5 - 245.0 249 4-6-20 26 315 90 57 39

9/4/2008 253.5 - 255.0 259 4-8-12 20 327 93 56 31

9/5/2008 268.5 - 270.0 274 9-9-17 26 321 92 57 40

9/8/2008 283.5 - 285.0 289 24-41-50/2 50/2 315 90 53

9/8/2008 300.0 - 301.5 304 8-9-19 28 295 84 60 39

9/9/2008 320.0 - 321.5 326 12-13-23 36 316 90 55 54

9/10/2008 342.0 - 343.5 344 14-20-28 48 298 85 52 68

9/10/2008 360.0 - 361.5 366 10-16-25 41 324 93 56 63

9/11/2008 380.0 - 381.5 386 9-23-32 55 294 84 49 77

9/12/2008 398.5 - 400.0 404 11-17-25 42 295 84 52 59

Average(2) 302 86 50
Standard Dev.(2) 15 4 6

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. 
2 - Average and standard deviation are calculated using averaged data from SPT hammer blows 
      from the last two six inch increments (i.e. N value) from all sampling depths tested.

TABLE 1:  Summary of SPT Energy Measurements
CCNP 2008 SUBSURFACE INVESTIGATION

FAILING 1500, HAMMER #5, BORING 800
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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 lb 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™ 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™ (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 hammer’s ram velocity may be directly
obtained using radar technology in the Hammer
Performance Analyzer™.  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:

E(t) = o�
t F(�)v(�) d� (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

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 kJ) 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) = o�
t F(�)2 / Z d� (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.
Such disturbances include a change in cross
sectional area, an open or loose splice or joint,
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.
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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.

4.2 STRESSES

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

F = v Z (5)

where Z is again the pile impedance, Z = EA/c. This
relationship can also be expressed in terms of stress

� = F/A = v (E/c) (6)

or strain

� = �/E = v / c (7)

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.

© 2003 GRL Engineers, Inc.
App-A-SPT-12-03



Appendix B 
SPT Energy Measurement Results. 
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 13.5 - 15 HAMMER #5 N3 B-800
OP: SDW Test date: 27-Aug-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 19.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM FMX VMX DFN
end ft bl/ft ksi ksi ** (%) ** kips f/s in

 4 14.00 8 AV4 10.3 10.3 0.262 75 43 24.1 11.3 2.6
STD 0.7 0.7 0.013 4 0 1.6 0.8 0.5
MAX 11.2 11.3 0.281 80 43 26.4 12.3 3.3

 6 14.50 4 AV2 10.3 10.4 0.256 73 44 24.2 11.2 2.0
STD 0.1 0.1 0.000 0 0 0.2 0.1 0.1
MAX 10.4 10.4 0.256 73 44 24.4 11.2 2.2

 10 15.00 8 AV4 11.0 11.1 0.268 77 43 25.9 11.8 1.4
STD 0.1 0.2 0.003 1 0 0.3 0.1 0.4
MAX 11.2 11.3 0.273 78 43 26.3 12.0 2.0

Average 10.6 10.6 0.263 75 43 24.8 11.5 2.0
Std. Dev. 0.6 0.6 0.010 3 0 1.3 0.6 0.6
Maximum 11.2 11.3 0.281 80 44 26.4 12.3 3.3

Total number of blows analyzed:  10

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 13.5 - 15 HAMMER #5 N3 B-800
OP: SDW Test date: 27-Aug-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 19.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC CSX CSI EFV ETR BPM FMX VMX DFN
ft bl/ft ksi ksi ** (%) ** kips f/s in

 1 13.63 8 9.3 9.4 0.281 80 0 21.8 10.1 3.3
 2 13.75 8 10.3 10.4 0.250 72 43 24.3 11.2 2.7
 3 13.88 8 10.2 10.3 0.248 71 43 24.0 11.8 2.5
 4 14.00 8 11.2 11.3 0.267 76 43 26.4 12.3 1.9
 5 14.25 4 10.4 10.4 0.256 73 43 24.4 11.2 2.2
 6 14.50 4 10.2 10.3 0.256 73 44 24.0 11.1 1.9
 7 14.63 8 11.0 11.1 0.264 76 42 25.9 12.0 1.4
 8 14.75 8 10.8 10.9 0.267 76 43 25.5 11.8 1.2
 9 14.88 8 10.9 11.0 0.273 78 43 25.7 11.6 2.0

 10 15.00 8 11.2 11.3 0.269 77 43 26.3 11.8 1.1
Average 10.6 10.6 0.263 75 43 24.8 11.5 2.0

Std. Dev. 0.6 0.6 0.010 3 0 1.3 0.6 0.6
Maximum 11.2 11.3 0.281 80 44 26.4 12.3 3.3

Total number of blows analyzed:  10

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION FAILING 1500 DEPTH 13 5 - 15

TS: 20.5
TB: 14.8

F (100)
V (23.8)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: FAILING 1500 DEPTH 13 5 - 15
DESCR: HAMMER #5 N3 B-800
OPERATOR: SDW
FILE: FAILING 1500 DEPTH 13 5 - 15
8/27/2008 1:45:09 PM
Blow Number 3/1

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

19.00
2.35

30000
0.492

16807.9
4.2

2.26
1.20

13.63

Quantity Results
CSX
CSI
CSB
EFV
ETR
BPM
FMX
VMX
DFN

ksi
ksi
ksi
k-ft
(%)
bpm
kips
f/s
in

9.3
9.4
9.9

0.281
80.3
0.0
22

10.1
3.27

Sensors
F3: [40-N3-1] 215.99 (1)
F4: [40-N3-2] 217.39 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.01
V3/V4: OK 0.94

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 31 - 32.5 HAMMER #5 N3 B-800
OP: SDW Test date: 27-Aug-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 35.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM FMX VMX DFN
end ft bl/ft ksi ksi ** (%) ** kips f/s in

 9 31.50 18 AV9 13.3 13.5 0.285 81 43 31.4 12.3 0.9
STD 0.6 0.6 0.004 1 0 1.4 0.3 0.0
MAX 14.0 14.0 0.290 83 44 32.8 12.7 0.9

 18 32.00 18 AV9 13.6 13.8 0.287 82 44 31.9 12.4 0.8
STD 0.3 0.2 0.002 1 0 0.8 0.2 0.1
MAX 14.0 14.1 0.292 83 44 32.8 12.8 0.9

 31 32.50 26 AV13 13.5 13.8 0.283 81 44 31.7 12.1 0.5
STD 0.1 0.1 0.004 1 0 0.3 0.3 0.1
MAX 13.7 14.0 0.290 83 44 32.2 12.8 0.7

Average 13.5 13.7 0.285 81 44 31.7 12.3 0.7
Std. Dev. 0.4 0.4 0.004 1 0 0.9 0.3 0.2
Maximum 14.0 14.1 0.292 83 44 32.8 12.8 0.9

Total number of blows analyzed:  31

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 31 - 32.5 HAMMER #5 N3 B-800
OP: SDW Test date: 27-Aug-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 35.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC CSX CSI EFV ETR BPM FMX VMX DFN
ft bl/ft ksi ksi ** (%) ** kips f/s in

 1 31.06 18 12.0 12.1 0.276 79 0 28.3 12.3 0.9
 2 31.11 18 12.7 13.2 0.286 82 43 29.7 12.5 0.9
 3 31.17 18 13.4 13.7 0.286 82 43 31.6 12.7 0.9
 4 31.22 18 13.2 13.6 0.285 82 43 31.1 12.4 0.9
 5 31.28 18 13.7 13.7 0.290 83 43 32.2 12.4 0.9
 6 31.33 18 13.9 14.0 0.286 82 43 32.6 11.9 0.8
 7 31.39 18 13.3 13.7 0.281 80 43 31.2 12.5 0.8
 8 31.44 18 13.9 14.0 0.286 82 43 32.8 12.0 0.9
 9 31.50 18 14.0 14.0 0.287 82 44 32.8 12.0 0.9

 10 31.56 18 13.9 14.1 0.286 82 43 32.7 12.2 0.8
 11 31.61 18 13.4 13.6 0.287 82 44 31.5 12.5 0.9
 12 31.67 18 13.6 13.7 0.285 82 43 32.1 12.1 0.9
 13 31.72 18 13.6 13.8 0.288 82 44 32.0 12.4 0.9
 14 31.78 18 13.5 13.8 0.288 82 44 31.7 12.6 0.8
 15 31.83 18 12.9 13.4 0.285 81 43 30.2 12.8 0.8
 16 31.89 18 13.4 13.5 0.283 81 44 31.5 12.1 0.8
 17 31.94 18 13.9 14.0 0.288 82 44 32.8 12.5 0.8
 18 32.00 18 14.0 14.0 0.292 83 44 32.8 12.6 0.7
 19 32.04 26 13.4 13.6 0.290 83 44 31.4 12.8 0.7
 20 32.08 26 13.5 13.8 0.290 83 44 31.7 12.8 0.6
 21 32.12 26 13.7 14.0 0.288 82 44 32.2 12.2 0.6
 22 32.15 26 13.4 13.6 0.280 80 44 31.4 12.1 0.6
 23 32.19 26 13.5 13.8 0.281 80 44 31.7 11.9 0.5
 24 32.23 26 13.6 13.9 0.281 80 44 31.9 11.9 0.5
 25 32.27 26 13.4 13.7 0.279 80 44 31.6 11.8 0.5
 26 32.31 26 13.4 13.6 0.281 80 44 31.5 11.9 0.5
 27 32.35 26 13.6 14.0 0.284 81 44 32.0 11.9 0.5
 28 32.38 26 13.4 13.8 0.283 81 44 31.6 12.0 0.5
 29 32.42 26 13.5 13.7 0.282 80 44 31.7 12.1 0.5
 30 32.46 26 13.5 13.9 0.280 80 44 31.8 11.9 0.4
 31 32.50 26 13.3 13.6 0.281 80 44 31.2 12.1 0.5

Average 13.5 13.7 0.285 81 44 31.7 12.3 0.7
Std. Dev. 0.4 0.4 0.004 1 0 0.9 0.3 0.2
Maximum 14.0 14.1 0.292 83 44 32.8 12.8 0.9

Total number of blows analyzed:  31

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION FAILING 1500 DEPTH 31 - 32 5

TS: 25.6
TB: 18.7

F (100)
V (23.8)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: FAILING 1500 DEPTH 31 - 32 5
DESCR: HAMMER #5 N3 B-800
OPERATOR: SDW
FILE: FAILING 1500 DEPTH 31 - 32 5
8/27/2008 2:50:01 PM
Blow Number 43/31

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

35.00
2.35

30000
0.492

16807.9
4.2

4.10
1.20

32.50

Quantity Results
CSX
CSI
CSB
EFV
ETR
BPM
FMX
VMX
DFN

ksi
ksi
ksi
k-ft
(%)
bpm
kips
f/s
in

13.3
13.6
17.0

0.281
80.3
43.7

31
12.1
0.46

Sensors
F3: [40-N3-1] 215.99 (1)
F4: [40-N3-2] 217.39 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.01
V3/V4: OK 0.99

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 43.5 - 45 HAMMER #5 N3 B-800
OP: SDW Test date: 27-Aug-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 49.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM FMX VMX DFN
end ft bl/ft ksi ksi ** (%) ** kips f/s in
 12 44.00 24 AV12 13.3 13.9 0.285 81 43 31.2 12.9 0.5

STD 0.3 0.3 0.008 2 0 0.7 0.3 0.2
MAX 13.8 14.4 0.298 85 43 32.3 13.3 1.0

 32 44.50 40 AV20 13.6 14.2 0.293 84 43 31.8 13.2 0.4
STD 0.2 0.1 0.004 1 0 0.4 0.1 0.0
MAX 13.9 14.5 0.300 86 44 32.6 13.4 0.5

 59 45.00 54 AV27 13.7 14.3 0.295 84 44 32.1 13.3 0.3
STD 0.2 0.2 0.005 1 0 0.5 0.2 0.1
MAX 14.0 14.6 0.304 87 44 33.0 13.5 0.5

Average 13.6 14.2 0.293 84 43 31.8 13.2 0.4
Std. Dev. 0.3 0.2 0.007 2 0 0.6 0.2 0.2
Maximum 14.0 14.6 0.304 87 44 33.0 13.5 1.0

Total number of blows analyzed:  59
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 43.5 - 45 HAMMER #5 N3 B-800
OP: SDW Test date: 27-Aug-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 49.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC CSX CSI EFV ETR BPM FMX VMX DFN
ft bl/ft ksi ksi ** (%) ** kips f/s in

 1 43.54 24 13.0 13.6 0.268 77 0 30.5 12.5 1.0
 2 43.58 24 13.1 13.5 0.281 80 43 30.9 12.5 0.7
 3 43.63 24 12.9 13.4 0.275 79 43 30.4 12.6 0.5
 4 43.67 24 13.5 14.0 0.289 83 43 31.6 12.9 0.4
 5 43.71 24 13.6 14.1 0.292 83 43 31.9 13.1 0.4
 6 43.75 24 12.8 13.6 0.278 80 43 30.1 12.5 0.3
 7 43.79 24 13.4 14.0 0.287 82 43 31.5 13.1 0.4
 8 43.83 24 13.1 13.7 0.285 82 43 30.8 12.9 0.4
 9 43.88 24 13.5 14.1 0.288 82 43 31.8 13.1 0.4

 10 43.92 24 13.5 14.1 0.287 82 43 31.7 13.0 0.4
 11 43.96 24 13.8 14.4 0.298 85 43 32.3 13.3 0.5
 12 44.00 24 13.3 14.0 0.291 83 43 31.2 13.1 0.4
 13 44.03 40 13.8 14.4 0.300 86 43 32.4 13.4 0.4
 14 44.05 40 13.6 14.2 0.295 84 43 31.9 13.3 0.3
 15 44.08 40 13.4 14.1 0.295 84 44 31.6 13.2 0.4
 16 44.10 40 13.6 14.2 0.296 85 43 32.0 13.3 0.4
 17 44.13 40 13.7 14.2 0.292 83 43 32.2 13.2 0.4
 18 44.15 40 13.5 14.2 0.292 84 43 31.8 13.2 0.4
 19 44.18 40 13.7 14.2 0.295 84 43 32.1 13.2 0.4
 20 44.20 40 13.4 14.0 0.290 83 43 31.4 13.1 0.4
 21 44.23 40 13.6 14.2 0.294 84 44 31.9 13.2 0.5
 22 44.25 40 13.2 13.9 0.290 83 43 31.1 13.1 0.4
 23 44.28 40 13.9 14.5 0.300 86 43 32.6 13.4 0.4
 24 44.30 40 13.6 14.2 0.295 84 44 32.1 13.3 0.4
 25 44.33 40 13.5 14.1 0.295 84 43 31.6 13.3 0.4
 26 44.35 40 13.7 14.3 0.293 84 43 32.1 13.3 0.4
 27 44.38 40 13.4 14.2 0.286 82 43 31.5 13.1 0.3
 28 44.40 40 13.5 14.2 0.292 83 44 31.7 13.2 0.4
 29 44.43 40 13.5 14.3 0.288 82 44 31.8 13.0 0.4
 30 44.45 40 13.6 14.2 0.283 81 43 31.9 13.1 0.4
 31 44.48 40 13.6 14.3 0.299 86 44 32.0 13.3 0.5
 32 44.50 40 13.3 14.0 0.293 84 43 31.3 13.2 0.4
 33 44.52 54 13.6 14.2 0.288 82 44 32.0 13.1 0.4
 34 44.54 54 13.8 14.4 0.298 85 43 32.5 13.4 0.4
 35 44.56 54 13.6 14.3 0.286 82 44 31.9 13.1 0.3
 36 44.57 54 13.8 14.3 0.295 84 44 32.3 13.4 0.4
 37 44.59 54 14.0 14.6 0.302 86 44 32.9 13.5 0.3
 38 44.61 54 13.1 14.0 0.284 81 43 30.9 13.0 0.1
 39 44.63 54 13.5 14.2 0.285 81 44 31.7 13.1 0.3
 40 44.65 54 13.5 14.3 0.295 84 43 31.8 13.2 0.3
 41 44.67 54 13.6 14.2 0.294 84 43 31.9 13.4 0.2
 42 44.69 54 13.6 14.2 0.297 85 43 32.0 13.3 0.3
 43 44.70 54 14.0 14.6 0.302 86 43 33.0 13.5 0.3
 44 44.72 54 13.6 14.2 0.296 85 44 32.0 13.2 0.2
 45 44.74 54 13.3 14.0 0.290 83 44 31.2 12.9 0.3
 46 44.76 54 13.8 14.4 0.299 85 43 32.5 13.3 0.3
 47 44.78 54 13.7 14.4 0.297 85 44 32.3 13.3 0.3
 48 44.80 54 13.6 14.2 0.296 85 44 32.1 13.1 0.3
 49 44.81 54 13.7 14.3 0.297 85 43 32.1 13.2 0.3
 50 44.83 54 13.7 14.3 0.295 84 44 32.3 13.3 0.2
 51 44.85 54 13.6 14.2 0.299 85 44 31.9 13.4 0.4
 52 44.87 54 13.9 14.5 0.304 87 44 32.7 13.4 0.3
 53 44.89 54 13.7 14.2 0.294 84 44 32.1 13.4 0.4
 54 44.91 54 13.8 14.3 0.295 84 44 32.3 13.5 -0.1
 55 44.93 54 14.0 14.5 0.301 86 44 32.8 13.5 0.2
 56 44.94 54 13.5 13.9 0.295 84 44 31.8 13.2 0.0
 57 44.96 54 13.7 14.2 0.296 84 43 32.1 13.4 0.2
 58 44.98 54 13.9 14.5 0.301 86 43 32.8 13.4 0.5
 59 45.00 54 13.4 14.0 0.297 85 44 31.5 13.2 0.5

Average 13.6 14.2 0.293 84 43 31.8 13.2 0.4
Std. Dev. 0.3 0.2 0.007 2 0 0.6 0.2 0.2
Maximum 14.0 14.6 0.304 87 44 33.0 13.5 1.0

Total number of blows analyzed:  59
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GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION FAILING 1500 DEPTH 43 5 - 45

TS: 25.6
TB: 18.7

F (100)
V (23.8)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: FAILING 1500 DEPTH 43 5 - 45
DESCR: HAMMER #5 N3 B-800
OPERATOR: SDW
FILE: FAILING 1500 DEPTH 43 5 - 45
8/27/2008 5:08:19 PM
Blow Number 55/54

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

49.00
2.35

30000
0.492

16807.9
4.2

5.83
1.20

44.91

Quantity Results
CSX
CSI
CSB
EFV
ETR
BPM
FMX
VMX
DFN

ksi
ksi
ksi
k-ft
(%)
bpm
kips
f/s
in

13.8
14.3
14.2

0.295
84.3
43.5

32
13.5

-0.14

Sensors
F3: [40-N3-1] 215.99 (1)
F4: [40-N3-2] 217.39 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.03
V3/V4: OK 0.99

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 58.5 - 60 HAMMER #5 N3 B-800
OP: SDW Test date: 28-Aug-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 64.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM FMX VMX DFN
end ft bl/ft ksi ksi ** (%) ** kips f/s in
 11 59.00 22 AV11 12.6 13.4 0.277 79 43 29.6 12.9 0.8

STD 0.4 0.4 0.010 3 0 1.0 0.3 0.1
MAX 13.2 13.8 0.291 83 44 31.0 13.4 1.0

 17 59.50 12 AV6 12.9 13.6 0.291 83 43 30.3 13.1 0.9
STD 0.2 0.2 0.004 1 0 0.5 0.1 0.1
MAX 13.1 13.9 0.297 85 44 30.9 13.3 1.0

 25 60.00 16 AV8 12.8 13.8 0.282 80 43 30.1 12.9 0.6
STD 0.2 0.2 0.003 1 0 0.4 0.1 0.0
MAX 13.1 14.1 0.285 82 44 30.9 13.1 0.6

Average 12.7 13.6 0.282 81 43 29.9 12.9 0.8
Std. Dev. 0.3 0.3 0.009 2 0 0.8 0.2 0.2
Maximum 13.2 14.1 0.297 85 44 31.0 13.4 1.0

Total number of blows analyzed:  25

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 58.5 - 60 HAMMER #5 N3 B-800
OP: SDW Test date: 28-Aug-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 64.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC CSX CSI EFV ETR BPM FMX VMX DFN
ft bl/ft ksi ksi ** (%) ** kips f/s in

 1 58.55 22 12.0 12.9 0.268 77 0 28.3 12.7 1.0
 2 58.59 22 12.2 13.0 0.274 78 43 28.7 12.6 0.8
 3 58.64 22 12.1 12.8 0.271 78 43 28.3 12.5 0.8
 4 58.68 22 12.4 13.2 0.263 75 43 29.2 12.7 0.8
 5 58.73 22 12.7 13.5 0.272 78 43 29.8 12.8 0.8
 6 58.77 22 12.2 13.2 0.269 77 43 28.8 12.7 0.7
 7 58.82 22 13.2 13.8 0.287 82 44 31.0 13.1 0.8
 8 58.86 22 12.5 13.5 0.274 78 43 29.5 12.8 0.8
 9 58.91 22 13.0 13.8 0.291 83 44 30.7 13.1 0.9

 10 58.95 22 12.9 13.7 0.291 83 43 30.2 13.2 0.9
 11 59.00 22 13.1 13.8 0.288 82 43 30.9 13.4 0.9
 12 59.08 12 12.6 13.4 0.288 82 43 29.6 13.1 1.0
 13 59.17 12 13.1 13.8 0.293 84 43 30.7 13.2 1.0
 14 59.25 12 12.9 13.7 0.291 83 43 30.4 13.0 0.8
 15 59.33 12 12.6 13.4 0.285 82 43 29.7 12.9 0.9
 16 59.42 12 12.9 13.7 0.292 83 43 30.4 13.3 0.8
 17 59.50 12 13.1 13.9 0.297 85 44 30.9 13.2 0.8
 18 59.56 16 13.0 13.7 0.285 82 43 30.4 13.1 0.6
 19 59.63 16 12.9 13.8 0.279 80 43 30.4 12.9 0.6
 20 59.69 16 12.5 13.4 0.282 81 43 29.3 12.7 0.6
 21 59.75 16 12.8 13.8 0.280 80 43 30.1 12.8 0.6
 22 59.81 16 13.1 14.1 0.285 82 43 30.9 13.0 0.5
 23 59.88 16 12.8 13.8 0.282 80 44 30.0 13.0 0.6
 24 59.94 16 12.7 13.7 0.277 79 43 29.8 12.8 0.6
 25 60.00 16 12.7 13.7 0.282 81 44 29.9 12.9 0.5

Average 12.7 13.6 0.282 81 43 29.9 12.9 0.8
Std. Dev. 0.3 0.3 0.009 2 0 0.8 0.2 0.2
Maximum 13.2 14.1 0.297 85 44 31.0 13.4 1.0

Total number of blows analyzed:  25
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GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION FAILING 1500 DEPTH 58 5 - 60

TS: 25.6
TB: 18.7

F (100)
V (23.8)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: FAILING 1500 DEPTH 58 5 - 60
DESCR: HAMMER #5 N3 B-800
OPERATOR: SDW
FILE: FAILING 1500 DEPTH 58 5 - 60
8/28/2008 12:10:17 PM
Blow Number 23/22

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

64.00
2.35

30000
0.492

16807.9
4.2

7.62
1.20

59.81

Quantity Results
CSX
CSI
CSB
EFV
ETR
BPM
FMX
VMX
DFN

ksi
ksi
ksi
k-ft
(%)
bpm
kips
f/s
in

13.1
14.1
10.1

0.285
81.5
43.5

31
13.0
0.48

Sensors
F3: [40-N3-1] 215.99 (1)
F4: [40-N3-2] 217.39 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.10
V3/V4: OK 0.99

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 73.5 - 75 HAMMER #5 N3 B-800
OP: SDW Test date: 28-Aug-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 79.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM FMX VMX DFN
end ft bl/ft ksi ksi ** (%) ** kips f/s in

 5 74.00 10 AV5 13.9 14.7 0.282 81 43 32.6 13.4 1.5
STD 0.3 0.3 0.002 1 0 0.8 0.3 0.2
MAX 14.2 15.2 0.286 82 44 33.3 13.8 1.9

 9 74.50 8 AV4 14.3 15.0 0.284 81 44 33.5 13.3 1.3
STD 0.2 0.2 0.003 1 0 0.5 0.1 0.2
MAX 14.6 15.3 0.287 82 44 34.3 13.4 1.5

 16 75.00 14 AV7 14.5 15.3 0.284 81 44 34.1 13.2 0.9
STD 0.2 0.3 0.003 1 0 0.5 0.2 0.2
MAX 14.9 15.8 0.288 82 44 34.9 13.5 1.1

Average 14.3 15.1 0.284 81 44 33.5 13.3 1.2
Std. Dev. 0.4 0.4 0.003 1 0 0.9 0.2 0.3
Maximum 14.9 15.8 0.288 82 44 34.9 13.8 1.9

Total number of blows analyzed:  16

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 73.5 - 75 HAMMER #5 N3 B-800
OP: SDW Test date: 28-Aug-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 79.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC CSX CSI EFV ETR BPM FMX VMX DFN
ft bl/ft ksi ksi ** (%) ** kips f/s in

 1 73.60 10 13.2 14.3 0.283 81 0 31.1 13.6 1.2
 2 73.70 10 14.2 15.2 0.286 82 43 33.3 13.3 1.5
 3 73.80 10 13.9 14.6 0.281 80 44 32.8 13.1 1.9
 4 73.90 10 13.9 14.9 0.283 81 44 32.7 13.8 1.6
 5 74.00 10 14.1 14.8 0.279 80 43 33.2 13.0 1.4
 6 74.13 8 14.0 14.6 0.286 82 44 33.0 13.4 1.5
 7 74.25 8 14.1 15.2 0.280 80 43 33.2 13.4 1.3
 8 74.38 8 14.6 15.3 0.287 82 44 34.3 13.2 1.3
 9 74.50 8 14.3 15.1 0.283 81 44 33.6 13.1 1.0

 10 74.57 14 14.3 15.0 0.288 82 44 33.7 13.2 1.1
 11 74.64 14 14.4 15.4 0.282 81 44 33.8 13.5 1.0
 12 74.71 14 14.8 15.5 0.288 82 44 34.7 13.3 1.0
 13 74.79 14 14.6 15.3 0.281 80 43 34.3 12.9 0.9
 14 74.86 14 14.3 15.0 0.288 82 44 33.7 13.3 0.8
 15 74.93 14 14.4 15.2 0.282 80 44 33.9 13.0 0.8
 16 75.00 14 14.9 15.8 0.282 81 44 34.9 13.2 0.6

Average 14.3 15.1 0.284 81 44 33.5 13.3 1.2
Std. Dev. 0.4 0.4 0.003 1 0 0.9 0.2 0.3
Maximum 14.9 15.8 0.288 82 44 34.9 13.8 1.9

Total number of blows analyzed:  16

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION FAILING 1500 DEPTH 73 5 - 75

TS: 25.6
TB: 18.7

F (100)
V (23.8)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: FAILING 1500 DEPTH 73 5 - 75
DESCR: HAMMER #5 N3 B-800
OPERATOR: SDW
FILE: FAILING 1500 DEPTH 73 5 - 75
8/28/2008 1:22:26 PM
Blow Number 14/13

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

79.00
2.35

30000
0.492

16807.9
4.2

9.40
1.20

74.79

Quantity Results
CSX
CSI
CSB
EFV
ETR
BPM
FMX
VMX
DFN

ksi
ksi
ksi
k-ft
(%)
bpm
kips
f/s
in

14.6
15.3
11.4

0.281
80.4
43.5

34
12.9
0.92

Sensors
F3: [40-N3-1] 215.99 (1)
F4: [40-N3-2] 217.39 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.10
V3/V4: OK 1.11

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 88.5 - 90 HAMMER #5 N3 B-800
OP: SDW Test date: 28-Aug-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 94.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM FMX VMX DFN
end ft bl/ft ksi ksi ** (%) ** kips f/s in

 9 89.00 18 AV9 12.5 13.2 0.277 79 43 29.4 13.1 0.4
STD 0.4 0.4 0.001 0 0 0.9 0.3 0.1
MAX 13.0 13.7 0.280 80 43 30.6 13.7 0.6

 21 89.50 24 AV12 12.9 13.7 0.284 81 43 30.3 13.2 0.6
STD 0.3 0.2 0.005 2 0 0.6 0.2 0.1
MAX 13.4 14.0 0.294 84 43 31.4 13.6 0.7

 33 90.00 24 AV12 13.0 13.8 0.282 81 43 30.5 13.0 0.6
STD 0.3 0.2 0.004 1 0 0.7 0.1 0.1
MAX 13.3 14.0 0.287 82 43 31.3 13.3 0.7

Average 12.8 13.6 0.281 80 43 30.1 13.1 0.6
Std. Dev. 0.4 0.4 0.005 1 0 0.9 0.2 0.1
Maximum 13.4 14.0 0.294 84 43 31.4 13.7 0.7

Total number of blows analyzed:  33

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 88.5 - 90 HAMMER #5 N3 B-800
OP: SDW Test date: 28-Aug-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 94.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC CSX CSI EFV ETR BPM FMX VMX DFN
ft bl/ft ksi ksi ** (%) ** kips f/s in

 1 88.56 18 12.2 13.0 0.277 79 0 28.7 13.1 0.5
 2 88.61 18 12.1 12.8 0.279 80 43 28.4 13.7 0.2
 3 88.67 18 11.8 12.4 0.280 80 43 27.6 13.6 0.5
 4 88.72 18 12.5 13.3 0.277 79 43 29.4 13.0 0.4
 5 88.78 18 12.8 13.6 0.277 79 43 30.2 13.0 0.3
 6 88.83 18 12.7 13.4 0.277 79 43 29.9 12.9 0.3
 7 88.89 18 12.7 13.5 0.276 79 43 29.9 12.9 0.6
 8 88.94 18 13.0 13.7 0.278 79 43 30.6 12.9 0.6
 9 89.00 18 12.7 13.5 0.275 79 43 30.0 12.8 0.3

 10 89.04 24 12.8 13.5 0.276 79 43 30.0 12.8 0.4
 11 89.08 24 12.9 13.7 0.288 82 43 30.3 13.4 0.5
 12 89.13 24 12.6 13.4 0.280 80 43 29.7 13.2 0.4
 13 89.17 24 12.9 13.6 0.284 81 43 30.3 13.2 0.5
 14 89.21 24 12.4 13.3 0.279 80 43 29.2 13.1 0.6
 15 89.25 24 12.8 13.5 0.288 82 43 30.0 13.6 0.6
 16 89.29 24 12.6 13.4 0.279 80 43 29.6 13.0 0.6
 17 89.33 24 13.4 14.0 0.291 83 43 31.4 13.2 0.7
 18 89.38 24 13.3 14.0 0.285 81 43 31.2 13.0 0.7
 19 89.42 24 13.2 13.9 0.294 84 43 31.0 13.3 0.6
 20 89.46 24 13.1 13.9 0.288 82 43 30.7 13.2 0.4
 21 89.50 24 12.8 13.7 0.279 80 43 30.1 12.8 0.7
 22 89.54 24 12.5 13.4 0.275 79 43 29.3 12.8 0.5
 23 89.58 24 13.3 13.9 0.285 81 43 31.1 13.1 0.7
 24 89.63 24 12.9 13.7 0.279 80 43 30.3 12.8 0.5
 25 89.67 24 13.1 14.0 0.284 81 43 30.9 13.1 0.6
 26 89.71 24 12.7 13.6 0.277 79 43 29.8 12.9 0.6
 27 89.75 24 12.6 13.4 0.276 79 43 29.5 12.9 0.7
 28 89.79 24 12.7 13.5 0.279 80 43 29.9 13.1 0.6
 29 89.83 24 13.1 13.9 0.281 80 43 30.7 12.9 0.7
 30 89.88 24 13.3 14.0 0.287 82 43 31.2 13.3 0.6
 31 89.92 24 13.2 14.0 0.286 82 43 31.1 13.1 0.7
 32 89.96 24 13.3 14.0 0.287 82 43 31.3 13.1 0.7
 33 90.00 24 13.2 13.9 0.286 82 43 31.1 13.1 0.7

Average 12.8 13.6 0.281 80 43 30.1 13.1 0.6
Std. Dev. 0.4 0.4 0.005 1 0 0.9 0.2 0.1
Maximum 13.4 14.0 0.294 84 43 31.4 13.7 0.7

Total number of blows analyzed:  33

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION FAILING 1500 DEPTH 88 5 - 90

TS: 25.6
TB: 18.7

F (100)
V (23.8)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: FAILING 1500 DEPTH 88 5 - 90
DESCR: HAMMER #5 N3 B-800
OPERATOR: SDW
FILE: FAILING 1500 DEPTH 88 5 - 90
8/28/2008 3:44:47 PM
Blow Number 35/33

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

94.00
2.35

30000
0.492

16807.9
4.2

11.19
1.20

90.00

Quantity Results
CSX
CSI
CSB
EFV
ETR
BPM
FMX
VMX
DFN

ksi
ksi
ksi
k-ft
(%)
bpm
kips
f/s
in

13.2
13.9
13.5

0.286
81.7
43.4

31
13.1
0.70

Sensors
F3: [40-N3-1] 215.99 (1)
F4: [40-N3-2] 217.39 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.04
V3/V4: OK 0.97

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 103.5 - 105 HAMMER #5 N3 B-800
OP: SDW Test date: 29-Aug-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 109.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM FMX VMX DFN
end ft bl/ft ksi ksi ** (%) ** kips f/s in

 6 104.00 12 AV6 12.6 13.3 0.271 77 43 29.5 12.3 0.9
STD 0.3 0.2 0.006 2 0 0.7 0.2 0.3
MAX 12.9 13.5 0.281 80 43 30.3 12.5 1.5

 16 104.50 20 AV10 13.0 13.7 0.281 80 43 30.7 12.7 0.6
STD 0.1 0.1 0.007 2 0 0.3 0.2 0.1
MAX 13.2 13.9 0.288 82 43 31.1 13.0 0.7

 27 105.00 22 AV11 13.5 14.1 0.293 84 43 31.8 13.0 0.6
STD 0.1 0.1 0.003 1 0 0.3 0.1 0.1
MAX 13.7 14.3 0.298 85 43 32.2 13.2 0.7

Average 13.1 13.8 0.283 81 43 30.9 12.8 0.7
Std. Dev. 0.4 0.4 0.010 3 0 1.0 0.3 0.2
Maximum 13.7 14.3 0.298 85 43 32.2 13.2 1.5

Total number of blows analyzed:  27

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 103.5 - 105 HAMMER #5 N3 B-800
OP: SDW Test date: 29-Aug-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 109.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC CSX CSI EFV ETR BPM FMX VMX DFN
ft bl/ft ksi ksi ** (%) ** kips f/s in

 1 103.58 12 12.0 12.7 0.263 75 0 28.2 12.0 1.5
 2 103.67 12 12.7 13.4 0.281 80 43 29.8 12.5 1.2
 3 103.75 12 12.6 13.2 0.266 76 43 29.6 12.2 0.9
 4 103.83 12 12.5 13.3 0.274 78 43 29.4 12.5 0.7
 5 103.92 12 12.7 13.4 0.267 76 43 29.9 12.4 0.6
 6 104.00 12 12.9 13.5 0.272 78 43 30.3 12.5 0.7
 7 104.05 20 13.0 13.6 0.278 80 43 30.4 12.6 0.7
 8 104.10 20 12.9 13.6 0.273 78 43 30.3 12.5 0.5
 9 104.15 20 12.7 13.4 0.265 76 43 29.9 12.3 0.7

 10 104.20 20 13.0 13.8 0.280 80 43 30.6 12.7 0.6
 11 104.25 20 13.2 13.9 0.282 81 43 31.0 12.7 0.6
 12 104.30 20 13.1 13.8 0.286 82 43 30.7 12.9 0.7
 13 104.35 20 13.2 13.8 0.285 81 43 31.1 12.8 0.6
 14 104.40 20 13.0 13.7 0.287 82 43 30.7 13.0 0.5
 15 104.45 20 13.2 13.8 0.288 82 43 30.9 13.0 0.6
 16 104.50 20 13.2 13.9 0.287 82 43 31.0 12.9 0.6
 17 104.55 22 13.3 14.0 0.285 81 43 31.3 12.8 0.7
 18 104.59 22 13.5 14.1 0.292 83 43 31.8 13.0 0.6
 19 104.64 22 13.3 13.9 0.292 83 43 31.3 13.0 0.6
 20 104.68 22 13.4 13.9 0.294 84 43 31.5 13.1 0.6
 21 104.73 22 13.6 14.3 0.294 84 43 32.0 13.1 0.6
 22 104.77 22 13.7 14.2 0.294 84 43 32.2 13.1 0.6
 23 104.82 22 13.6 14.2 0.292 83 43 32.0 13.1 0.6
 24 104.86 22 13.5 13.9 0.292 83 43 31.6 12.9 0.5
 25 104.91 22 13.7 14.2 0.291 83 43 32.2 13.0 0.5
 26 104.95 22 13.6 14.2 0.295 84 43 32.0 13.1 0.5
 27 105.00 22 13.4 14.0 0.298 85 43 31.5 13.2 0.6

Average 13.1 13.8 0.283 81 43 30.9 12.8 0.7
Std. Dev. 0.4 0.4 0.010 3 0 1.0 0.3 0.2
Maximum 13.7 14.3 0.298 85 43 32.2 13.2 1.5

Total number of blows analyzed:  27

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION FAILING 1500 DEPTH 103 5 - 105

TS: 25.6
TB: 18.7

F (100)
V (23.8)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: FAILING 1500 DEPTH 103 5 - 105
DESCR: HAMMER #5 N3 B-800
OPERATOR: SDW
FILE: FAILING 1500 DEPTH 103 5 - 105
8/29/2008 9:16:30 AM
Blow Number 28/27

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

109.00
2.35

30000
0.492

16807.9
4.2

12.97
1.20

105.00

Quantity Results
CSX
CSI
CSB
EFV
ETR
BPM
FMX
VMX
DFN

ksi
ksi
ksi
k-ft
(%)
bpm
kips
f/s
in

13.4
14.0
11.6

0.298
85.0
43.3

31
13.2
0.61

Sensors
F3: [40-N3-1] 215.99 (1)
F4: [40-N3-2] 217.39 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.06
V3/V4: OK 0.96

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 118.5 - 120 HAMMER #5 N3 B-800
OP: SDW Test date: 29-Aug-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 124.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM FMX VMX DFN
end ft bl/ft ksi ksi ** (%) ** kips f/s in

 5 119.00 10 AV5 14.9 15.3 0.284 81 44 35.0 11.7 1.2
STD 0.8 0.7 0.005 2 0 1.8 0.2 0.1
MAX 15.5 15.8 0.289 82 44 36.4 12.0 1.3

 12 119.50 14 AV7 15.5 15.8 0.285 81 44 36.5 11.3 0.9
STD 0.1 0.2 0.002 1 0 0.3 0.2 0.1
MAX 15.7 16.1 0.289 83 44 36.9 11.5 1.1

 25 120.00 26 AV13 15.6 15.9 0.283 81 44 36.6 11.5 0.5
STD 0.5 0.5 0.004 1 0 1.1 0.2 0.1
MAX 16.1 16.4 0.289 83 44 37.8 11.8 0.8

Average 15.4 15.8 0.284 81 44 36.3 11.5 0.8
Std. Dev. 0.5 0.5 0.004 1 0 1.3 0.2 0.3
Maximum 16.1 16.4 0.289 83 44 37.8 12.0 1.3

Total number of blows analyzed:  25

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 118.5 - 120 HAMMER #5 N3 B-800
OP: SDW Test date: 29-Aug-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 124.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC CSX CSI EFV ETR BPM FMX VMX DFN
ft bl/ft ksi ksi ** (%) ** kips f/s in

 1 118.60 10 13.5 14.0 0.274 78 0 31.6 12.0 1.3
 2 118.70 10 15.2 15.5 0.289 82 43 35.7 11.9 1.3
 3 118.80 10 14.9 15.2 0.283 81 44 34.9 11.6 1.0
 4 118.90 10 15.5 15.8 0.287 82 44 36.3 11.5 1.3
 5 119.00 10 15.5 15.8 0.286 82 44 36.4 11.3 1.2
 6 119.07 14 15.5 15.8 0.284 81 44 36.4 11.4 1.1
 7 119.14 14 15.6 15.8 0.289 83 44 36.7 11.3 0.8
 8 119.21 14 15.3 15.5 0.282 81 44 36.1 11.0 0.9
 9 119.29 14 15.7 16.1 0.285 81 44 36.9 11.5 0.9

 10 119.36 14 15.6 15.9 0.287 82 44 36.6 11.5 0.9
 11 119.43 14 15.6 15.9 0.283 81 44 36.7 11.3 0.8
 12 119.50 14 15.4 15.7 0.284 81 44 36.2 11.3 0.9
 13 119.54 26 15.7 16.0 0.281 80 44 36.8 11.3 0.8
 14 119.58 26 15.5 15.8 0.285 81 44 36.5 11.2 0.7
 15 119.62 26 16.1 16.4 0.285 81 44 37.8 11.5 0.6
 16 119.65 26 15.5 15.9 0.282 81 44 36.3 11.4 0.5
 17 119.69 26 15.7 16.1 0.282 81 44 37.0 11.3 0.5
 18 119.73 26 15.5 15.8 0.285 82 44 36.5 11.5 0.6
 19 119.77 26 15.8 16.1 0.279 80 44 37.1 11.1 0.5
 20 119.81 26 15.7 16.1 0.288 82 44 37.0 11.4 0.5
 21 119.85 26 16.0 16.4 0.289 83 44 37.7 11.7 0.5
 22 119.88 26 15.9 16.3 0.286 82 44 37.5 11.5 0.5
 23 119.92 26 15.7 16.1 0.282 81 44 36.8 11.6 0.4
 24 119.96 26 14.2 14.5 0.272 78 44 33.3 11.8 0.5
 25 120.00 26 15.3 15.6 0.282 81 44 35.9 11.7 0.5

Average 15.4 15.8 0.284 81 44 36.3 11.5 0.8
Std. Dev. 0.5 0.5 0.004 1 0 1.3 0.2 0.3
Maximum 16.1 16.4 0.289 83 44 37.8 12.0 1.3

Total number of blows analyzed:  25

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION FAILING 1500 DEPTH 118 5 - 120

TS: 25.6
TB: 18.7

F (100)
V (23.8)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: FAILING 1500 DEPTH 118 5 - 120
DESCR: HAMMER #5 N3 B-800
OPERATOR: SDW
FILE: FAILING 1500 DEPTH 118 5 - 120
8/29/2008 10:33:59 AM
Blow Number 21/20

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

124.00
2.35

30000
0.492

16807.9
4.2

14.76
1.20

119.81

Quantity Results
CSX
CSI
CSB
EFV
ETR
BPM
FMX
VMX
DFN

ksi
ksi
ksi
k-ft
(%)
bpm
kips
f/s
in

15.7
16.1
10.0

0.288
82.3
43.8

37
11.4
0.51

Sensors
F3: [40-N3-1] 215.99 (1)
F4: [40-N3-2] 217.39 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.05
V3/V4: OK 1.02

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 133.5 - 135 HAMMER #5 N3 B-800
OP: SDW Test date: 2-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 139.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM FMX VMX DFN
end ft bl/ft ksi ksi ** (%) ** kips f/s in

 7 134.00 14 AV7 13.5 13.5 0.289 82 43 31.6 13.0 1.1
STD 0.2 0.2 0.008 2 0 0.6 0.3 0.2
MAX 13.7 13.7 0.299 85 43 32.2 13.3 1.4

 15 134.50 16 AV8 13.8 13.8 0.300 86 43 32.4 13.5 0.8
STD 0.2 0.2 0.002 1 0 0.5 0.1 0.1
MAX 14.0 14.0 0.304 87 43 33.0 13.6 1.0

 27 135.00 24 AV12 13.8 13.8 0.299 85 43 32.5 13.4 0.6
STD 0.2 0.2 0.003 1 0 0.4 0.1 0.1
MAX 14.0 14.0 0.302 86 43 33.0 13.5 0.7

Average 13.7 13.7 0.296 85 43 32.3 13.3 0.8
Std. Dev. 0.3 0.3 0.007 2 0 0.6 0.2 0.3
Maximum 14.0 14.0 0.304 87 43 33.0 13.6 1.4

Total number of blows analyzed:  27

Page 1 of 1



Te
st

 d
at

e:
 2

-S
ep

-2
00

8

 F
in

al
 D

is
pl

ac
em

en
t

 B
lo

w
s 

pe
r M

in
ut

e

 M
ax

im
um

 V
el

oc
ity

 E
ne

rg
y 

Tr
an

sf
er

 R
at

io

 M
ax

im
um

 F
or

ce

 E
ne

rg
y 

of
 F

V

P
D

IP
LO

T 
V

er
. 2

00
8.

1 
- P

rin
te

d:
 2

4-
S

ep
-2

00
8

G
R

L 
E

ng
in

ee
rs

, I
nc

. -
 C

as
e 

M
et

ho
d 

R
es

ul
ts

C
C

N
P 

20
08

 S
U

B
SU

R
FA

C
E 

IN
VE

ST
IG

A
TI

O
N

 - 
FA

IL
IN

G
 1

50
0 

D
EP

TH
 1

33
.5

 - 
13

5
H

A
M

M
ER

 #
5 

N
3 

B
-8

00

0

E
FV

 (*
*)

0.
00

FM
X

 (k
ip

s)

0

V
M

X
 (f

/s
)

0

E
TR

 ((
%

))

0

D
FN

 (i
n)

0.
0

B
P

M
 (*

*)

0

B l o w N u m b e r

3 6 9 12 15 18 21 24 27

0.
09

0.
18

0.
27

0.
36

25
50

75
10

0
25

50
75

10
0

10
20

30
40

10
20

30
40

0.
6

1.
2

1.
8

2.
4



GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 133.5 - 135 HAMMER #5 N3 B-800
OP: SDW Test date: 2-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 139.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC CSX CSI EFV ETR BPM FMX VMX DFN
ft bl/ft ksi ksi ** (%) ** kips f/s in

 1 133.57 14 13.4 13.4 0.277 79 0 31.5 12.5 1.4
 2 133.64 14 13.6 13.6 0.284 81 43 31.8 12.9 1.3
 3 133.71 14 13.7 13.7 0.295 84 43 32.2 13.2 1.2
 4 133.79 14 13.0 13.0 0.283 81 43 30.5 13.1 1.1
 5 133.86 14 13.7 13.7 0.296 85 43 32.1 13.2 1.1
 6 133.93 14 13.2 13.2 0.286 82 43 31.1 13.3 0.9
 7 134.00 14 13.7 13.7 0.299 85 43 32.1 13.3 1.0
 8 134.06 16 13.9 13.9 0.300 86 43 32.7 13.4 0.9
 9 134.13 16 13.4 13.4 0.298 85 43 31.6 13.6 0.5

 10 134.19 16 13.5 13.5 0.300 86 43 31.6 13.5 1.0
 11 134.25 16 14.0 14.0 0.301 86 43 32.9 13.4 0.8
 12 134.31 16 13.7 13.7 0.300 86 43 32.3 13.6 0.9
 13 134.38 16 13.9 13.9 0.300 86 43 32.6 13.4 0.7
 14 134.44 16 14.0 14.0 0.304 87 43 33.0 13.5 0.8
 15 134.50 16 13.9 13.9 0.296 85 43 32.7 13.4 0.8
 16 134.54 24 13.8 13.8 0.302 86 43 32.5 13.4 0.7
 17 134.58 24 13.9 13.9 0.299 86 43 32.8 13.4 0.6
 18 134.63 24 13.9 13.9 0.300 86 43 32.7 13.4 0.5
 19 134.67 24 13.8 13.8 0.301 86 43 32.4 13.5 0.7
 20 134.71 24 14.0 14.0 0.301 86 43 32.9 13.5 0.6
 21 134.75 24 14.0 14.0 0.301 86 43 33.0 13.5 0.5
 22 134.79 24 13.8 13.8 0.298 85 43 32.5 13.5 0.5
 23 134.83 24 13.9 13.9 0.300 86 43 32.7 13.5 0.5
 24 134.88 24 13.4 13.4 0.295 84 43 31.5 13.3 0.6
 25 134.92 24 13.8 13.8 0.289 83 43 32.5 13.3 0.5
 26 134.96 24 13.6 13.6 0.299 86 43 32.1 13.5 0.5
 27 135.00 24 13.7 13.7 0.298 85 43 32.2 13.5 0.5

Average 13.7 13.7 0.296 85 43 32.3 13.3 0.8
Std. Dev. 0.3 0.3 0.007 2 0 0.6 0.2 0.3
Maximum 14.0 14.0 0.304 87 43 33.0 13.6 1.4

Total number of blows analyzed:  27

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION FAILING 1500 DEPTH 133 5 - 135

TS: 25.6
TB: 18.7

F (100)
V (23.8)

   A34 F3 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: FAILING 1500 DEPTH 133 5 - 135
DESCR: HAMMER #5 N3 B-800
OPERATOR: SDW
FILE: FAILING 1500 DEPTH 133 5 - 135
9/2/2008 12:17:49 PM
Blow Number 22/21

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

139.00
2.35

30000
0.492

16807.9
4.2

16.54
1.20

134.75

Quantity Results
CSX
CSI
CSB
EFV
ETR
BPM
FMX
VMX
DFN

ksi
ksi
ksi
k-ft
(%)
bpm
kips
f/s
in

14.0
14.0
14.1

0.301
86.0
43.0

33
13.5
0.51

Sensors
F3: [40-N3-1] 215.99 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F1/F2: USE 2 STRAIN
V3/V4: OK 0.98

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 148.5 - 150 HAMMER #5 N3 B-800
OP: SDW Test date: 2-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 154.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM FMX VMX DFN
end ft bl/ft ksi ksi ** (%) ** kips f/s in

 6 149.00 12 AV6 12.7 13.3 0.275 79 43 29.8 13.2 0.8
STD 0.2 0.2 0.009 3 0 0.5 0.3 0.1
MAX 13.0 13.6 0.288 82 43 30.6 13.5 1.0

 16 149.50 20 AV10 13.2 13.9 0.294 84 43 31.1 13.5 0.7
STD 0.2 0.2 0.003 1 0 0.4 0.1 0.1
MAX 13.5 14.1 0.296 85 43 31.7 13.7 0.8

 27 150.00 22 AV11 12.8 13.4 0.291 83 43 30.2 13.6 0.5
STD 0.3 0.3 0.004 1 0 0.6 0.1 0.1
MAX 13.4 14.0 0.298 85 43 31.5 13.8 0.6

Average 12.9 13.6 0.289 82 43 30.4 13.5 0.6
Std. Dev. 0.3 0.3 0.009 3 0 0.7 0.2 0.2
Maximum 13.5 14.1 0.298 85 43 31.7 13.8 1.0

Total number of blows analyzed:  27
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 148.5 - 150 HAMMER #5 N3 B-800
OP: SDW Test date: 2-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 154.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC CSX CSI EFV ETR BPM FMX VMX DFN
ft bl/ft ksi ksi ** (%) ** kips f/s in

 1 148.58 12 12.3 13.1 0.265 76 0 29.0 12.6 0.8
 2 148.67 12 12.6 13.2 0.280 80 43 29.6 13.2 1.0
 3 148.75 12 12.8 13.5 0.288 82 43 30.2 13.5 0.9
 4 148.83 12 13.0 13.6 0.283 81 43 30.6 13.4 0.5
 5 148.92 12 12.7 13.3 0.268 77 43 29.8 13.2 0.7
 6 149.00 12 12.6 13.2 0.265 76 43 29.6 13.2 0.8
 7 149.05 20 12.9 13.6 0.288 82 43 30.4 13.2 0.7
 8 149.10 20 13.3 14.0 0.291 83 43 31.4 13.4 0.6
 9 149.15 20 13.1 13.7 0.293 84 43 30.8 13.6 0.6

 10 149.20 20 13.4 14.0 0.294 84 43 31.5 13.5 0.8
 11 149.25 20 13.5 14.1 0.294 84 43 31.7 13.5 0.6
 12 149.30 20 13.3 14.0 0.296 85 43 31.2 13.5 0.6
 13 149.35 20 13.3 14.0 0.296 85 43 31.3 13.6 0.7
 14 149.40 20 13.1 13.7 0.292 83 43 30.7 13.4 0.7
 15 149.45 20 13.4 14.0 0.296 85 43 31.6 13.7 0.8
 16 149.50 20 13.0 13.6 0.296 85 43 30.5 13.6 0.6
 17 149.55 22 13.4 14.0 0.295 84 43 31.5 13.6 0.6
 18 149.59 22 12.9 13.5 0.292 83 43 30.3 13.8 0.6
 19 149.64 22 12.7 13.4 0.292 83 43 29.9 13.7 0.6
 20 149.68 22 13.1 13.6 0.298 85 43 30.7 13.8 0.6
 21 149.73 22 12.8 13.4 0.292 83 43 30.1 13.8 0.5
 22 149.77 22 12.6 13.1 0.286 82 43 29.6 13.6 0.5
 23 149.82 22 12.5 13.1 0.294 84 43 29.5 13.7 0.4
 24 149.86 22 12.7 13.3 0.293 84 43 29.8 13.7 0.4
 25 149.91 22 12.5 13.0 0.285 81 43 29.4 13.5 0.4
 26 149.95 22 13.0 13.6 0.289 83 43 30.6 13.5 0.4
 27 150.00 22 12.9 13.6 0.290 83 43 30.4 13.4 0.4

Average 12.9 13.6 0.289 82 43 30.4 13.5 0.6
Std. Dev. 0.3 0.3 0.009 3 0 0.7 0.2 0.2
Maximum 13.5 14.1 0.298 85 43 31.7 13.8 1.0

Total number of blows analyzed:  27

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION FAILING 1500 DEPTH 148 5 - 150

TS: 25.6
TB: 18.7

F (100)
V (23.8)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: FAILING 1500 DEPTH 148 5 - 150
DESCR: HAMMER #5 N3 B-800
OPERATOR: SDW
FILE: FAILING 1500 DEPTH 148 5 - 150
9/2/2008 1:49:07 PM
Blow Number 24/22

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

154.00
2.35

30000
0.492

16807.9
4.2

18.32
1.20

149.77

Quantity Results
CSX
CSI
CSB
EFV
ETR
BPM
FMX
VMX
DFN

ksi
ksi
ksi
k-ft
(%)
bpm
kips
f/s
in

12.6
13.1
13.3

0.286
81.7
43.1

30
13.6
0.47

Sensors
F3: [40-N3-1] 215.99 (1)
F4: [40-N3-2] 217.39 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.04
V3/V4: OK 1.00

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 163.5 - 165 HAMMER #5 N3 B-800
OP: SDW Test date: 2-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 169.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM FMX VMX DFN
end ft bl/ft ksi ksi ** (%) ** kips f/s in

 7 164.00 14 AV7 12.9 13.5 0.289 83 43 30.4 13.3 0.5
STD 0.2 0.2 0.006 2 0 0.5 0.2 0.1
MAX 13.2 13.8 0.295 84 43 31.1 13.6 0.6

 16 164.50 18 AV9 12.9 13.5 0.295 84 43 30.4 13.7 0.7
STD 0.1 0.1 0.003 1 0 0.3 0.2 0.1
MAX 13.2 13.8 0.299 85 43 31.0 14.1 0.8

 28 165.00 24 AV12 12.6 13.3 0.292 83 43 29.6 13.9 0.4
STD 0.2 0.2 0.003 1 0 0.5 0.2 0.2
MAX 13.0 13.6 0.298 85 43 30.4 14.3 0.7

Average 12.8 13.4 0.292 84 43 30.1 13.7 0.5
Std. Dev. 0.3 0.2 0.005 1 0 0.6 0.3 0.2
Maximum 13.2 13.8 0.299 85 43 31.1 14.3 0.8

Total number of blows analyzed:  28

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 163.5 - 165 HAMMER #5 N3 B-800
OP: SDW Test date: 2-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 169.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC CSX CSI EFV ETR BPM FMX VMX DFN
ft bl/ft ksi ksi ** (%) ** kips f/s in

 1 163.57 14 12.6 13.2 0.278 79 0 29.7 13.0 0.5
 2 163.64 14 12.8 13.3 0.285 81 43 30.0 13.1 0.4
 3 163.71 14 12.8 13.4 0.287 82 43 30.1 13.2 0.5
 4 163.79 14 13.1 13.7 0.291 83 43 30.9 13.5 0.4
 5 163.86 14 12.9 13.5 0.293 84 43 30.4 13.5 0.5
 6 163.93 14 13.1 13.7 0.294 84 43 30.8 13.6 0.6
 7 164.00 14 13.2 13.8 0.295 84 43 31.1 13.6 0.6
 8 164.06 18 12.8 13.3 0.289 83 43 30.2 13.4 0.6
 9 164.11 18 12.9 13.4 0.292 83 43 30.2 13.3 0.6

 10 164.17 18 13.1 13.7 0.296 85 43 30.7 13.5 0.8
 11 164.22 18 12.9 13.5 0.296 85 43 30.4 13.7 0.7
 12 164.28 18 12.8 13.5 0.297 85 43 30.2 13.6 0.7
 13 164.33 18 13.2 13.8 0.299 85 43 31.0 13.9 0.5
 14 164.39 18 13.0 13.6 0.298 85 43 30.6 14.1 0.6
 15 164.44 18 12.8 13.4 0.299 85 43 30.0 13.8 0.7
 16 164.50 18 12.9 13.6 0.293 84 43 30.4 13.7 0.7
 17 164.54 24 12.6 13.4 0.289 83 43 29.7 13.6 0.6
 18 164.58 24 12.5 13.2 0.287 82 43 29.3 13.4 0.6
 19 164.63 24 12.8 13.3 0.290 83 43 30.1 13.9 0.6
 20 164.67 24 13.0 13.6 0.297 85 43 30.4 14.1 0.7
 21 164.71 24 12.5 13.3 0.293 84 43 29.5 13.7 0.5
 22 164.75 24 12.7 13.3 0.298 85 43 29.9 14.3 0.5
 23 164.79 24 12.7 13.4 0.293 84 43 29.8 13.9 0.4
 24 164.83 24 12.5 13.2 0.292 83 43 29.4 14.1 0.3
 25 164.88 24 12.7 13.4 0.295 84 43 29.8 14.2 0.2
 26 164.92 24 12.4 13.2 0.290 83 43 29.1 13.8 0.3
 27 164.96 24 12.3 13.0 0.291 83 43 29.0 13.9 0.3
 28 165.00 24 12.3 12.9 0.289 83 43 28.8 13.9 0.2

Average 12.8 13.4 0.292 84 43 30.1 13.7 0.5
Std. Dev. 0.3 0.2 0.005 1 0 0.6 0.3 0.2
Maximum 13.2 13.8 0.299 85 43 31.1 14.3 0.8

Total number of blows analyzed:  28

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION FAILING 1500 DEPTH 163 5 - 165

TS: 25.6
TB: 18.7

F (100)
V (23.8)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: FAILING 1500 DEPTH 163 5 - 165
DESCR: HAMMER #5 N3 B-800
OPERATOR: SDW
FILE: FAILING 1500 DEPTH 163 5 - 165
9/2/2008 3:35:10 PM
Blow Number 28/24

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

169.00
2.35

30000
0.492

16807.9
4.2

20.10
1.20

164.83

Quantity Results
CSX
CSI
CSB
EFV
ETR
BPM
FMX
VMX
DFN

ksi
ksi
ksi
k-ft
(%)
bpm
kips
f/s
in

12.5
13.2
13.9

0.292
83.4
43.4

29
14.1
0.30

Sensors
F3: [40-N3-1] 215.99 (1)
F4: [40-N3-2] 217.39 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.08
V3/V4: OK 1.09

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 178.5 - 180 HAMMER #5 N3 B-800
OP: SDW Test date: 2-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 184.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM FMX VMX DFN
end ft bl/ft ksi ksi ** (%) ** kips f/s in

 6 179.00 12 AV6 13.0 13.5 0.286 82 43 30.5 13.4 0.3
STD 0.3 0.3 0.004 1 0 0.6 0.2 0.1
MAX 13.4 14.0 0.295 84 43 31.6 13.7 0.5

 15 179.50 18 AV9 13.2 13.7 0.292 83 43 31.0 13.8 0.5
STD 0.1 0.1 0.003 1 0 0.3 0.1 0.0
MAX 13.4 13.9 0.297 85 43 31.5 13.9 0.6

 30 180.00 30 AV15 13.3 13.8 0.295 84 43 31.3 13.8 0.5
STD 0.1 0.1 0.003 1 0 0.3 0.1 0.1
MAX 13.5 14.0 0.300 86 43 31.8 14.0 0.6

Average 13.2 13.7 0.292 83 43 31.0 13.7 0.5
Std. Dev. 0.2 0.2 0.005 1 0 0.5 0.2 0.1
Maximum 13.5 14.0 0.300 86 43 31.8 14.0 0.6

Total number of blows analyzed:  30

Page 1 of 1



Te
st

 d
at

e:
 2

-S
ep

-2
00

8

 F
in

al
 D

is
pl

ac
em

en
t

 B
lo

w
s 

pe
r M

in
ut

e

 M
ax

im
um

 V
el

oc
ity

 E
ne

rg
y 

Tr
an

sf
er

 R
at

io

 M
ax

im
um

 F
or

ce

 E
ne

rg
y 

of
 F

V

P
D

IP
LO

T 
V

er
. 2

00
8.

1 
- P

rin
te

d:
 2

4-
S

ep
-2

00
8

G
R

L 
E

ng
in

ee
rs

, I
nc

. -
 C

as
e 

M
et

ho
d 

R
es

ul
ts

C
C

N
P 

20
08

 S
U

B
SU

R
FA

C
E 

IN
VE

ST
IG

A
TI

O
N

 - 
FA

IL
IN

G
 1

50
0 

D
EP

TH
 1

78
.5

 - 
18

0
H

A
M

M
ER

 #
5 

N
3 

B
-8

00

0

E
FV

 (*
*)

0.
00

FM
X

 (k
ip

s)

0

V
M

X
 (f

/s
)

0

E
TR

 ((
%

))

0

D
FN

 (i
n)

0.
0

B
P

M
 (*

*)

0

B l o w N u m b e r

3 6 9 12 15 18 21 24 27 30

0.
09

0.
18

0.
27

0.
36

25
50

75
10

0
25

50
75

10
0

10
20

30
40

10
20

30
40

0.
6

1.
2

1.
8

2.
4



GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 24-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 178.5 - 180 HAMMER #5 N3 B-800
OP: SDW Test date: 2-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 184.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC CSX CSI EFV ETR BPM FMX VMX DFN
ft bl/ft ksi ksi ** (%) ** kips f/s in

 1 178.58 12 12.7 13.3 0.284 81 0 29.9 13.2 0.4
 2 178.67 12 12.9 13.4 0.283 81 43 30.4 13.5 0.2
 3 178.75 12 13.0 13.6 0.284 81 43 30.6 13.4 0.1
 4 178.83 12 12.7 13.2 0.283 81 43 29.8 13.4 0.3
 5 178.92 12 13.1 13.7 0.284 81 43 30.9 13.4 0.5
 6 179.00 12 13.4 14.0 0.295 84 43 31.6 13.7 0.4
 7 179.06 18 13.2 13.8 0.293 84 43 31.0 13.6 0.5
 8 179.11 18 13.3 13.7 0.293 84 43 31.2 13.8 0.6
 9 179.17 18 13.1 13.6 0.290 83 43 30.9 13.8 0.5

 10 179.22 18 13.4 13.9 0.293 84 43 31.5 13.7 0.5
 11 179.28 18 13.2 13.7 0.291 83 43 31.0 13.7 0.5
 12 179.33 18 12.9 13.5 0.290 83 43 30.3 13.6 0.6
 13 179.39 18 13.4 13.8 0.297 85 43 31.4 13.9 0.5
 14 179.44 18 13.3 13.7 0.288 82 43 31.2 13.8 0.6
 15 179.50 18 13.1 13.6 0.296 85 43 30.7 13.9 0.6
 16 179.53 30 13.2 13.6 0.290 83 43 31.0 13.8 0.5
 17 179.57 30 13.1 13.7 0.291 83 43 30.9 13.7 0.5
 18 179.60 30 13.3 13.8 0.295 84 43 31.2 13.8 0.5
 19 179.63 30 13.5 13.9 0.295 84 43 31.6 13.9 0.6
 20 179.67 30 13.1 13.6 0.290 83 43 30.7 13.7 0.5
 21 179.70 30 13.2 13.8 0.293 84 43 31.1 13.8 0.4
 22 179.73 30 13.4 13.9 0.296 84 43 31.6 14.0 0.6
 23 179.77 30 13.4 13.9 0.293 84 43 31.4 13.9 0.6
 24 179.80 30 13.5 13.9 0.297 85 43 31.7 14.0 0.5
 25 179.83 30 13.4 13.9 0.296 85 43 31.5 13.9 0.4
 26 179.87 30 13.2 13.7 0.300 86 43 31.1 13.6 0.4
 27 179.90 30 13.1 13.7 0.294 84 43 30.8 13.7 0.5
 28 179.93 30 13.3 13.9 0.300 86 43 31.4 13.9 0.4
 29 179.97 30 13.4 13.9 0.298 85 43 31.4 13.8 0.3
 30 180.00 30 13.5 14.0 0.295 84 43 31.8 14.0 0.4

Average 13.2 13.7 0.292 83 43 31.0 13.7 0.5
Std. Dev. 0.2 0.2 0.005 1 0 0.5 0.2 0.1
Maximum 13.5 14.0 0.300 86 43 31.8 14.0 0.6

Total number of blows analyzed:  30

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION FAILING 1500 DEPTH 178 5 - 180

TS: 25.6
TB: 18.7

F (100)
V (23.8)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: FAILING 1500 DEPTH 178 5 - 180
DESCR: HAMMER #5 N3 B-800
OPERATOR: SDW
FILE: FAILING 1500 DEPTH 178 5 - 180
9/2/2008 5:34:05 PM
Blow Number 30/25

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

184.00
2.35

30000
0.492

16807.9
4.2

21.89
1.20

179.83

Quantity Results
CSX
CSI
CSB
EFV
ETR
BPM
FMX
VMX
DFN

ksi
ksi
ksi
k-ft
(%)
bpm
kips
f/s
in

13.4
13.9
14.5

0.296
84.7
43.3

32
13.9
0.43

Sensors
F3: [40-N3-1] 215.99 (1)
F4: [40-N3-2] 217.39 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.04
V3/V4: OK 0.99

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 25-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 200 - 201.5 HAMMER #5 N3 B-800
OP: SDW Test date: 3-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 206.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM FMX VMX DFN
end ft bl/ft ksi ksi ** (%) ** kips f/s in

 1 200.50 2 AV1 12.5 12.5 0.271 78 ** 29.5 11.9 0.9
MAX 12.5 12.5 0.271 78 ** 29.5 11.9 0.9

 8 201.00 14 AV7 13.5 13.5 0.304 87 50 31.7 13.2 0.9
STD 0.6 0.6 0.012 4 5 1.3 0.3 0.1
MAX 14.5 14.5 0.321 92 58 34.1 13.7 1.0

 22 201.50 28 AV14 14.2 14.2 0.323 92 57 33.5 13.9 0.5
STD 0.5 0.5 0.005 1 5 1.1 0.4 0.2
MAX 14.8 14.8 0.330 94 58 34.8 14.8 0.7

Average 13.9 13.9 0.314 90 54 32.7 13.6 0.6
Std. Dev. 0.7 0.7 0.015 4 6 1.6 0.6 0.3
Maximum 14.8 14.8 0.330 94 58 34.8 14.8 1.0

Total number of blows analyzed:  22

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 25-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 200 - 201.5 HAMMER #5 N3 B-800
OP: SDW Test date: 3-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 206.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC CSX CSI EFV ETR BPM FMX VMX DFN
ft bl/ft ksi ksi ** (%) ** kips f/s in

 1 200.50 2 12.5 12.5 0.271 78 0 29.5 11.9 0.9
 2 200.57 14 12.9 12.9 0.293 84 43 30.3 13.1 1.0
 3 200.64 14 13.3 13.3 0.288 82 43 31.2 12.8 0.9
 4 200.71 14 12.9 12.9 0.294 84 47 30.2 13.0 1.0
 5 200.79 14 13.3 13.3 0.300 86 49 31.3 13.1 1.0
 6 200.86 14 14.2 14.2 0.316 90 52 33.3 13.6 1.0
 7 200.93 14 13.5 13.5 0.315 90 56 31.7 13.7 0.8
 8 201.00 14 14.5 14.5 0.321 92 58 34.1 13.5 0.8
 9 201.04 28 14.0 14.0 0.313 89 58 32.9 13.5 0.7

 10 201.07 28 14.7 14.7 0.319 91 58 34.7 13.5 0.7
 11 201.11 28 14.6 14.6 0.321 92 58 34.2 13.9 0.7
 12 201.14 28 14.4 14.4 0.319 91 58 34.0 13.7 0.6
 13 201.18 28 14.8 14.8 0.324 93 58 34.8 13.7 0.6
 14 201.21 28 14.6 14.6 0.318 91 58 34.2 13.6 0.5
 15 201.25 28 14.6 14.6 0.322 92 58 34.3 13.7 0.6
 16 201.29 28 14.7 14.7 0.323 92 58 34.6 13.6 0.5
 17 201.32 28 14.3 14.3 0.326 93 58 33.7 13.9 0.4
 18 201.36 28 13.7 13.7 0.329 94 58 32.3 14.0 0.4
 19 201.39 28 14.5 14.5 0.323 92 58 34.2 13.9 0.4
 20 201.43 28 13.4 13.4 0.328 94 38 31.6 14.4 0.2
 21 201.46 28 13.5 13.5 0.330 94 58 31.8 14.8 0.3
 22 201.50 28 13.5 13.5 0.325 93 58 31.8 14.5 0.2

Average 13.9 13.9 0.314 90 54 32.7 13.6 0.6
Std. Dev. 0.7 0.7 0.015 4 6 1.6 0.6 0.3
Maximum 14.8 14.8 0.330 94 58 34.8 14.8 1.0

Total number of blows analyzed:  22

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION FAILING 1500 DEPTH 200 - 201 5

TS: 25.6
TB: 18.7

F (100)
V (23.8)

   A34 F3 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: FAILING 1500 DEPTH 200 - 201 5
DESCR: HAMMER #5 N3 B-800
OPERATOR: SDW
FILE: FAILING 1500 DEPTH 200 - 201 5
9/3/2008 12:58:31 PM
Blow Number 28/20

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]

206.00
2.35

30000
0.492

16807.9
4.2

24.50
1.20

Quantity Results
CSX
CSI
CSB
EFV
ETR
BPM
FMX
VMX
DFN

ksi
ksi
ksi
k-ft
(%)
bpm
kips
f/s
in

13.4
13.4
15.5

0.328
93.6
38.0

32
14.4
0.19

Sensors
F3: [40-N3-1] 215.99 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F1/F2: USE 2 STRAIN
V3/V4: OK 1.08

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 25-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 208.5 - 210 HAMMER #5 N3 B-800
OP: SDW Test date: 3-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 214.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM FMX VMX DFN
end ft bl/ft ksi ksi ** (%) ** kips f/s in

 6 209.00 12 AV6 13.2 13.8 0.286 82 43 30.9 13.1 1.1
STD 0.3 0.3 0.007 2 0 0.6 0.3 0.1
MAX 13.6 14.1 0.297 85 43 31.9 13.6 1.3

 12 209.50 12 AV6 13.9 14.5 0.317 91 52 32.7 14.1 1.0
STD 0.2 0.2 0.007 2 4 0.4 0.1 0.1
MAX 14.2 14.8 0.323 92 55 33.3 14.2 1.1

 24 210.00 24 AV12 13.8 14.4 0.320 91 55 32.4 14.3 0.5
STD 0.2 0.2 0.005 1 0 0.5 0.2 0.1
MAX 14.1 14.7 0.327 93 55 33.2 14.9 0.8

Average 13.7 14.3 0.311 89 52 32.1 14.0 0.8
Std. Dev. 0.4 0.4 0.015 4 5 0.9 0.5 0.3
Maximum 14.2 14.8 0.327 93 55 33.3 14.9 1.3

Total number of blows analyzed:  24

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 25-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 208.5 - 210 HAMMER #5 N3 B-800
OP: SDW Test date: 3-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 214.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC CSX CSI EFV ETR BPM FMX VMX DFN
ft bl/ft ksi ksi ** (%) ** kips f/s in

 1 208.58 12 13.1 13.7 0.280 80 0 30.7 12.7 1.2
 2 208.67 12 13.2 13.8 0.287 82 43 31.0 13.2 1.3
 3 208.75 12 13.0 13.7 0.275 78 43 30.5 13.0 1.1
 4 208.83 12 12.8 13.3 0.287 82 43 30.1 13.1 0.9
 5 208.92 12 13.4 14.0 0.293 84 43 31.4 13.4 1.1
 6 209.00 12 13.6 14.1 0.297 85 43 31.9 13.6 1.2
 7 209.08 12 13.7 14.2 0.303 87 45 32.2 13.8 1.1
 8 209.17 12 13.8 14.4 0.316 90 49 32.3 13.9 1.1
 9 209.25 12 13.9 14.5 0.319 91 53 32.7 14.0 1.1

 10 209.33 12 14.2 14.8 0.320 91 54 33.3 14.2 0.8
 11 209.42 12 13.8 14.5 0.323 92 55 32.5 14.2 1.0
 12 209.50 12 14.2 14.7 0.323 92 55 33.3 14.1 0.7
 13 209.54 24 13.6 14.3 0.311 89 55 32.0 14.0 0.8
 14 209.58 24 13.7 14.4 0.316 90 55 32.2 14.3 0.6
 15 209.63 24 14.0 14.7 0.320 91 55 32.9 14.2 0.6
 16 209.67 24 13.9 14.5 0.319 91 55 32.6 14.2 0.6
 17 209.71 24 14.0 14.6 0.318 91 55 32.8 14.2 0.7
 18 209.75 24 13.9 14.5 0.314 90 55 32.6 14.2 0.6
 19 209.79 24 13.8 14.5 0.320 91 55 32.5 14.1 0.6
 20 209.83 24 14.1 14.6 0.323 92 55 33.2 14.4 0.5
 21 209.88 24 13.7 14.3 0.325 93 55 32.2 14.5 0.4
 22 209.92 24 14.0 14.5 0.327 93 55 32.8 14.7 0.2
 23 209.96 24 13.3 13.9 0.326 93 55 31.2 14.9 0.5
 24 210.00 24 13.6 14.2 0.323 92 55 32.1 14.5 0.4

Average 13.7 14.3 0.311 89 52 32.1 14.0 0.8
Std. Dev. 0.4 0.4 0.015 4 5 0.9 0.5 0.3
Maximum 14.2 14.8 0.327 93 55 33.3 14.9 1.3

Total number of blows analyzed:  24

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION FAILING 1500 DEPTH 208 5 - 210

TS: 51.2
TB: 17.6

F (100)
V (23.8)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: FAILING 1500 DEPTH 208 5 - 210
DESCR: HAMMER #5 N3 B-800
OPERATOR: SDW
FILE: FAILING 1500 DEPTH 208 5 - 210
9/3/2008 2:21:01 PM
Blow Number 21/20

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

214.00
2.35

30000
0.492

16807.9
4.2

25.46
1.20

209.83

Quantity Results
CSX
CSI
CSB
EFV
ETR
BPM
FMX
VMX
DFN

ksi
ksi
ksi
k-ft
(%)
bpm
kips
f/s
in

14.1
14.6
14.2

0.323
92.3
55.1

33
14.4
0.48

Sensors
F3: [40-N3-1] 215.99 (1)
F4: [40-N3-2] 217.39 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.04
V3/V4: OK 0.97

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 25-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 223.5 - 225 HAMMER #5 N3 B-800
OP: SDW Test date: 4-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 229.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM FMX VMX DFN
end ft bl/ft ksi ksi ** (%) ** kips f/s in

 7 224.00 14 AV7 13.3 13.9 0.308 88 52 31.3 13.5 1.0
STD 0.6 0.6 0.023 7 6 1.4 0.8 0.2
MAX 13.8 14.4 0.330 94 58 32.4 14.3 1.2

 13 224.50 12 AV6 13.2 13.8 0.328 94 58 31.1 14.5 0.7
STD 0.1 0.1 0.002 0 0 0.3 0.0 0.1
MAX 13.4 14.0 0.330 94 58 31.5 14.6 0.8

 25 225.00 24 AV12 13.3 13.9 0.329 94 58 31.3 14.5 0.5
STD 0.2 0.1 0.002 0 0 0.4 0.1 0.1
MAX 13.5 14.0 0.332 95 58 31.7 14.6 0.6

Average 13.3 13.9 0.323 92 57 31.2 14.2 0.7
Std. Dev. 0.3 0.3 0.015 4 4 0.8 0.6 0.3
Maximum 13.8 14.4 0.332 95 58 32.4 14.6 1.2

Total number of blows analyzed:  25

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 25-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 223.5 - 225 HAMMER #5 N3 B-800
OP: SDW Test date: 4-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 229.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC CSX CSI EFV ETR BPM FMX VMX DFN
ft bl/ft ksi ksi ** (%) ** kips f/s in

 1 223.57 14 12.1 12.7 0.264 75 0 28.4 11.8 1.1
 2 223.64 14 12.8 13.5 0.289 83 43 30.2 12.9 1.2
 3 223.71 14 13.6 14.1 0.304 87 47 31.8 13.2 1.1
 4 223.79 14 13.8 14.4 0.317 91 52 32.4 13.6 1.2
 5 223.86 14 13.8 14.4 0.325 93 58 32.3 14.1 1.2
 6 223.93 14 13.6 14.1 0.330 94 58 31.9 14.2 1.0
 7 224.00 14 13.5 14.2 0.330 94 58 31.8 14.3 0.6
 8 224.08 12 13.0 13.6 0.329 94 58 30.6 14.5 0.8
 9 224.17 12 13.2 13.8 0.327 94 58 30.9 14.5 0.6

 10 224.25 12 13.3 13.9 0.327 93 58 31.3 14.5 0.7
 11 224.33 12 13.4 14.0 0.330 94 58 31.5 14.5 0.6
 12 224.42 12 13.2 13.8 0.325 93 58 31.1 14.5 0.8
 13 224.50 12 13.3 13.9 0.329 94 58 31.1 14.6 0.6
 14 224.54 24 13.3 13.9 0.327 93 58 31.3 14.5 0.6
 15 224.58 24 12.9 13.6 0.329 94 58 30.4 14.4 0.5
 16 224.63 24 13.3 13.9 0.328 94 58 31.2 14.4 0.4
 17 224.67 24 13.5 14.0 0.329 94 58 31.7 14.4 0.5
 18 224.71 24 13.3 14.0 0.332 95 58 31.4 14.5 0.6
 19 224.75 24 13.5 14.0 0.326 93 58 31.6 14.4 0.4
 20 224.79 24 13.4 14.0 0.329 94 58 31.6 14.5 0.4
 21 224.83 24 13.3 13.9 0.328 94 58 31.4 14.4 0.5
 22 224.88 24 13.1 13.8 0.331 95 58 30.8 14.5 0.4
 23 224.92 24 13.4 13.9 0.327 93 58 31.4 14.5 0.4
 24 224.96 24 13.4 14.0 0.329 94 58 31.5 14.6 0.4
 25 225.00 24 13.2 13.8 0.330 94 58 31.0 14.6 0.4

Average 13.3 13.9 0.323 92 57 31.2 14.2 0.7
Std. Dev. 0.3 0.3 0.015 4 4 0.8 0.6 0.3
Maximum 13.8 14.4 0.332 95 58 32.4 14.6 1.2

Total number of blows analyzed:  25

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION FAILING 1500 DEPTH 223 5 - 225

TS: 51.2
TB: 17.6

F (100)
V (23.8)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: FAILING 1500 DEPTH 223 5 - 225
DESCR: HAMMER #5 N3 B-800
OPERATOR: SDW
FILE: FAILING 1500 DEPTH 223 5 - 225
9/4/2008 9:03:34 AM
Blow Number 20/19

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

229.00
2.35

30000
0.492

16807.9
4.2

27.25
1.20

224.75

Quantity Results
CSX
CSI
CSB
EFV
ETR
BPM
FMX
VMX
DFN

ksi
ksi
ksi
k-ft
(%)
bpm
kips
f/s
in

13.5
14.0
15.1

0.326
93.1
58.3

32
14.4
0.43

Sensors
F3: [40-N3-1] 215.99 (1)
F4: [40-N3-2] 217.39 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.04
V3/V4: OK 0.93

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 25-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 243.5 - 245 HAMMER #5 N3 B-800
OP: SDW Test date: 4-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 249.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM FMX VMX DFN
end ft bl/ft ksi ksi ** (%) ** kips f/s in

 5 244.00 10 AV5 13.0 13.6 0.298 85 56 30.6 13.5 0.6
STD 0.3 0.3 0.012 3 0 0.6 0.4 0.2
MAX 13.5 14.0 0.314 90 57 31.7 14.0 0.8

 11 244.50 12 AV6 13.6 14.3 0.319 91 57 32.1 14.4 0.2
STD 0.2 0.2 0.004 1 0 0.5 0.2 0.1
MAX 13.8 14.4 0.324 93 57 32.5 14.6 0.3

 31 245.00 40 AV20 13.2 13.8 0.314 90 57 30.9 14.2 0.1
STD 0.2 0.2 0.006 2 0 0.6 0.2 0.1
MAX 13.7 14.3 0.325 93 57 32.2 14.5 0.4

Average 13.2 13.9 0.312 89 57 31.1 14.1 0.2
Std. Dev. 0.3 0.3 0.009 3 0 0.7 0.4 0.2
Maximum 13.8 14.4 0.325 93 57 32.5 14.6 0.8

Total number of blows analyzed:  31

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 25-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 243.5 - 245 HAMMER #5 N3 B-800
OP: SDW Test date: 4-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 249.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC CSX CSI EFV ETR BPM FMX VMX DFN
ft bl/ft ksi ksi ** (%) ** kips f/s in

 1 243.60 10 12.7 13.4 0.278 80 0 29.9 12.8 0.7
 2 243.70 10 13.2 13.9 0.314 90 56 31.0 14.0 0.5
 3 243.80 10 12.8 13.5 0.294 84 56 30.2 13.4 0.8
 4 243.90 10 13.5 14.0 0.305 87 57 31.7 13.8 0.4
 5 244.00 10 12.9 13.5 0.301 86 56 30.4 13.6 0.4
 6 244.08 12 13.7 14.4 0.315 90 57 32.3 14.2 0.1
 7 244.17 12 13.8 14.4 0.315 90 57 32.5 14.2 0.1
 8 244.25 12 13.3 13.9 0.322 92 57 31.3 14.6 0.3
 9 244.33 12 13.5 14.1 0.315 90 56 31.6 14.3 0.2

 10 244.42 12 13.8 14.4 0.322 92 57 32.4 14.5 0.2
 11 244.50 12 13.7 14.4 0.324 93 57 32.3 14.5 0.2
 12 244.53 40 13.3 13.8 0.320 91 57 31.3 14.5 0.2
 13 244.55 40 13.5 14.1 0.317 91 57 31.8 14.3 0.1
 14 244.58 40 13.2 13.7 0.318 91 56 31.1 14.4 0.3
 15 244.60 40 13.7 14.3 0.322 92 57 32.2 14.4 0.2
 16 244.63 40 13.6 14.2 0.325 93 57 32.0 14.3 0.3
 17 244.65 40 13.2 13.8 0.318 91 57 31.1 14.4 0.4
 18 244.68 40 13.1 13.7 0.314 90 57 30.8 14.1 0.2
 19 244.70 40 12.8 13.4 0.310 89 57 30.1 14.0 0.2
 20 244.73 40 13.2 13.8 0.317 91 56 30.9 14.3 0.3
 21 244.75 40 13.1 13.7 0.316 90 57 30.8 14.2 0.2
 22 244.78 40 13.1 13.7 0.310 89 57 30.7 14.0 0.2
 23 244.80 40 13.3 13.9 0.315 90 57 31.2 14.1 0.2
 24 244.83 40 12.8 13.4 0.312 89 57 30.0 14.1 0.2
 25 244.85 40 12.9 13.5 0.310 89 57 30.3 14.1 0.1
 26 244.88 40 13.1 13.7 0.311 89 57 30.7 14.0 0.1
 27 244.90 40 13.0 13.6 0.311 89 57 30.5 14.0 0.1
 28 244.93 40 13.0 13.6 0.307 88 57 30.4 13.9 -0.2
 29 244.95 40 13.0 13.7 0.298 85 57 30.6 13.7 -0.1
 30 244.98 40 13.1 13.8 0.313 89 57 30.8 14.1 -0.1
 31 245.00 40 13.5 14.1 0.317 91 57 31.6 14.3 -0.1

Average 13.2 13.9 0.312 89 57 31.1 14.1 0.2
Std. Dev. 0.3 0.3 0.009 3 0 0.7 0.4 0.2
Maximum 13.8 14.4 0.325 93 57 32.5 14.6 0.8

Total number of blows analyzed:  31

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION FAILING 1500 DEPTH 243 5 - 245

TS: 51.2
TB: 17.6

F (100)
V (23.8)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: FAILING 1500 DEPTH 243 5 - 245
DESCR: HAMMER #5 N3 B-800
OPERATOR: SDW
FILE: FAILING 1500 DEPTH 243 5 - 245
9/4/2008 12:34:31 PM
Blow Number 3/1

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

249.00
2.35

30000
0.492

16807.9
4.2

29.63
1.20

243.60

Quantity Results
CSX
CSI
CSB
EFV
ETR
BPM
FMX
VMX
DFN

ksi
ksi
ksi
k-ft
(%)
bpm
kips
f/s
in

12.7
13.4
11.2

0.278
79.5
0.0
30

12.8
0.72

Sensors
F3: [40-N3-1] 215.99 (1)
F4: [40-N3-2] 217.39 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.07
V3/V4: OK 1.06

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 25-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 253.5 - 255 HAMMER #5 N3 B-800
OP: SDW Test date: 4-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 259.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM FMX VMX DFN
end ft bl/ft ksi ksi ** (%) ** kips f/s in

 6 254.00 12 AV6 14.5 15.3 0.315 90 56 34.1 14.8 0.4
STD 0.4 0.4 0.007 2 0 0.9 0.3 0.3
MAX 14.9 15.7 0.324 93 56 35.0 15.3 0.5

 14 254.50 16 AV8 14.4 15.1 0.328 94 56 33.7 15.3 0.5
STD 0.2 0.2 0.005 1 0 0.4 0.2 0.0
MAX 14.6 15.4 0.334 95 56 34.3 15.6 0.6

 26 255.00 24 AV12 14.3 15.1 0.326 93 56 33.7 15.3 0.4
STD 0.3 0.3 0.004 1 0 0.7 0.2 0.2
MAX 14.8 15.6 0.331 95 56 34.8 15.6 0.6

Average 14.4 15.1 0.324 93 56 33.8 15.2 0.4
Std. Dev. 0.3 0.3 0.007 2 0 0.7 0.3 0.2
Maximum 14.9 15.7 0.334 95 56 35.0 15.6 0.6

Total number of blows analyzed:  26

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 25-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 253.5 - 255 HAMMER #5 N3 B-800
OP: SDW Test date: 4-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 259.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC CSX CSI EFV ETR BPM FMX VMX DFN
ft bl/ft ksi ksi ** (%) ** kips f/s in

 1 253.58 12 14.8 15.7 0.303 87 0 34.9 14.5 -0.2
 2 253.67 12 13.9 14.6 0.311 89 56 32.6 14.4 0.4
 3 253.75 12 14.9 15.6 0.324 93 56 35.0 14.8 0.5
 4 253.83 12 14.5 15.2 0.312 89 56 34.1 15.0 0.4
 5 253.92 12 14.2 14.8 0.318 91 56 33.4 14.7 0.5
 6 254.00 12 14.9 15.5 0.323 92 56 34.9 15.3 0.5
 7 254.06 16 14.5 15.3 0.328 94 56 34.1 15.0 0.6
 8 254.13 16 14.2 14.7 0.317 91 56 33.3 15.0 0.5
 9 254.19 16 14.2 14.9 0.330 94 56 33.3 15.1 0.6

 10 254.25 16 14.4 15.1 0.331 95 56 33.9 15.5 0.5
 11 254.31 16 14.2 15.0 0.325 93 56 33.4 15.2 0.5
 12 254.38 16 14.2 14.8 0.327 93 56 33.5 15.4 0.5
 13 254.44 16 14.6 15.4 0.334 95 56 34.3 15.5 0.5
 14 254.50 16 14.5 15.3 0.329 94 56 34.2 15.6 0.5
 15 254.54 24 14.7 15.5 0.331 95 56 34.5 15.6 0.5
 16 254.58 24 14.4 15.1 0.328 94 56 33.8 15.4 0.4
 17 254.63 24 14.2 15.1 0.328 94 56 33.4 15.3 0.5
 18 254.67 24 14.1 14.7 0.325 93 56 33.1 15.1 0.3
 19 254.71 24 14.8 15.6 0.330 94 56 34.8 15.6 0.6
 20 254.75 24 14.7 15.5 0.329 94 56 34.5 15.6 0.5
 21 254.79 24 14.3 14.9 0.328 94 56 33.6 15.4 0.4
 22 254.83 24 14.1 14.8 0.321 92 56 33.0 15.2 0.6
 23 254.88 24 14.3 15.2 0.325 93 56 33.7 15.4 0.3
 24 254.92 24 14.3 15.1 0.326 93 56 33.6 15.3 0.2
 25 254.96 24 14.3 15.1 0.329 94 56 33.5 15.2 0.1
 26 255.00 24 13.8 14.4 0.316 90 56 32.4 14.8 0.1

Average 14.4 15.1 0.324 93 56 33.8 15.2 0.4
Std. Dev. 0.3 0.3 0.007 2 0 0.7 0.3 0.2
Maximum 14.9 15.7 0.334 95 56 35.0 15.6 0.6

Total number of blows analyzed:  26

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION FAILING 1500 DEPTH 253 5 - 255

TS: 51.2
TB: 17.6

F (100)
V (23.8)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: FAILING 1500 DEPTH 253 5 - 255
DESCR: HAMMER #5 N3 B-800
OPERATOR: SDW
FILE: FAILING 1500 DEPTH 253 5 - 255
9/4/2008 2:07:40 PM
Blow Number 4/1

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

259.00
2.35

30000
0.492

16807.9
4.2

30.82
1.20

253.58

Quantity Results
CSX
CSI
CSB
EFV
ETR
BPM
FMX
VMX
DFN

ksi
ksi
ksi
k-ft
(%)
bpm
kips
f/s
in

14.8
15.7
14.5

0.303
86.6
0.0
35

14.5
-0.19

Sensors
F3: [40-N3-1] 215.99 (1)
F4: [40-N3-2] 217.39 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.08
V3/V4: OK 1.11

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 25-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 268.5 - 270 HAMMER #5 N3 B-800
OP: SDW Test date: 5-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 274.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM FMX VMX DFN
end ft bl/ft ksi ksi ** (%) ** kips f/s in

 7 269.00 14 AV7 13.4 14.0 0.303 87 56 31.6 13.4 0.5
STD 0.4 0.3 0.007 2 0 0.9 0.3 0.2
MAX 13.9 14.4 0.316 90 57 32.7 13.7 0.8

 16 269.50 18 AV9 13.9 14.5 0.318 91 56 32.7 13.8 0.5
STD 0.1 0.1 0.002 1 0 0.3 0.1 0.2
MAX 14.1 14.7 0.322 92 57 33.1 13.9 0.8

 33 270.00 34 AV17 13.9 14.5 0.322 92 57 32.7 14.0 0.3
STD 0.2 0.2 0.002 1 0 0.5 0.1 0.1
MAX 14.3 14.8 0.325 93 57 33.6 14.1 0.6

Average 13.8 14.4 0.317 91 57 32.5 13.8 0.4
Std. Dev. 0.3 0.3 0.008 2 0 0.7 0.3 0.2
Maximum 14.3 14.8 0.325 93 57 33.6 14.1 0.8

Total number of blows analyzed:  33

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 25-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 268.5 - 270 HAMMER #5 N3 B-800
OP: SDW Test date: 5-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 274.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC CSX CSI EFV ETR BPM FMX VMX DFN
ft bl/ft ksi ksi ** (%) ** kips f/s in

 1 268.57 14 12.6 13.3 0.293 84 0 29.6 12.6 0.5
 2 268.64 14 13.5 14.0 0.302 86 56 31.6 13.5 0.5
 3 268.71 14 13.6 14.2 0.301 86 56 31.9 13.4 0.4
 4 268.79 14 13.6 14.2 0.304 87 56 31.9 13.4 0.5
 5 268.86 14 13.7 14.3 0.310 89 57 32.2 13.6 0.4
 6 268.93 14 13.3 13.9 0.298 85 56 31.3 13.4 0.2
 7 269.00 14 13.9 14.4 0.316 90 57 32.7 13.7 0.8
 8 269.06 18 13.8 14.4 0.316 90 56 32.4 13.8 0.8
 9 269.11 18 13.7 14.4 0.318 91 56 32.3 13.9 0.6

 10 269.17 18 13.8 14.4 0.317 91 57 32.4 13.7 0.6
 11 269.22 18 14.1 14.7 0.318 91 57 33.1 13.9 0.6
 12 269.28 18 13.9 14.5 0.316 90 56 32.7 13.9 0.6
 13 269.33 18 13.8 14.5 0.319 91 56 32.5 13.8 0.4
 14 269.39 18 14.1 14.7 0.321 92 57 33.1 13.9 0.4
 15 269.44 18 13.9 14.5 0.322 92 57 32.7 13.8 0.2
 16 269.50 18 14.1 14.7 0.319 91 56 33.1 13.9 0.5
 17 269.53 34 13.9 14.6 0.322 92 57 32.8 13.8 0.4
 18 269.56 34 13.9 14.4 0.321 92 57 32.6 13.8 0.6
 19 269.59 34 13.9 14.4 0.322 92 57 32.7 13.9 0.4
 20 269.62 34 13.9 14.5 0.321 92 56 32.7 13.8 0.5
 21 269.65 34 14.3 14.8 0.322 92 57 33.6 14.0 0.5
 22 269.68 34 14.0 14.5 0.323 92 57 33.0 14.1 0.4
 23 269.71 34 14.2 14.6 0.325 93 56 33.3 14.0 0.3
 24 269.74 34 13.8 14.4 0.325 93 57 32.5 14.1 0.4
 25 269.76 34 14.1 14.6 0.324 92 57 33.1 14.1 0.3
 26 269.79 34 14.1 14.5 0.320 91 57 33.1 13.9 0.2
 27 269.82 34 13.9 14.3 0.322 92 57 32.7 14.1 0.0
 28 269.85 34 13.9 14.4 0.323 92 57 32.7 14.1 0.3
 29 269.88 34 13.9 14.4 0.319 91 57 32.7 14.0 0.2
 30 269.91 34 14.0 14.5 0.318 91 57 32.9 13.9 0.2
 31 269.94 34 13.5 14.1 0.323 92 57 31.7 14.1 0.2
 32 269.97 34 13.9 14.4 0.321 92 57 32.6 14.0 0.2
 33 270.00 34 13.5 14.1 0.323 92 57 31.6 14.0 0.3

Average 13.8 14.4 0.317 91 57 32.5 13.8 0.4
Std. Dev. 0.3 0.3 0.008 2 0 0.7 0.3 0.2
Maximum 14.3 14.8 0.325 93 57 33.6 14.1 0.8

Total number of blows analyzed:  33

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION FAILING 1500 DEPTH 268 5 - 270

TS: 51.2
TB: 17.6

F (100)
V (23.8)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: FAILING 1500 DEPTH 268 5 - 270
DESCR: HAMMER #5 N3 B-800
OPERATOR: SDW
FILE: FAILING 1500 DEPTH 268 5 - 270
9/5/2008 9:24:37 AM
Blow Number 3/1

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

274.00
2.35

30000
0.492

16807.9
4.2

32.60
1.20

268.57

Quantity Results
CSX
CSI
CSB
EFV
ETR
BPM
FMX
VMX
DFN

ksi
ksi
ksi
k-ft
(%)
bpm
kips
f/s
in

12.6
13.3
12.0

0.293
83.7
0.0
30

12.6
0.50

Sensors
F3: [40-N3-1] 215.99 (1)
F4: [40-N3-2] 217.39 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.05
V3/V4: OK 0.99

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 25-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 283.5 285 HAMMER #5 N3 B-800
OP: SDW Test date: 8-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 285.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM FMX VMX DFN
end ft bl/ft ksi ksi ** (%) ** kips f/s in

 7 284.00 14 AV7 14.3 14.3 0.311 89 53 33.5 13.5 0.5
STD 0.2 0.2 0.010 3 1 0.4 0.4 0.1
MAX 14.4 14.4 0.319 91 54 34.0 13.9 0.7

 48 284.50 82 AV41 14.3 14.3 0.317 91 53 33.6 13.9 0.3
STD 0.3 0.3 0.004 1 0 0.6 0.1 0.1
MAX 14.6 14.6 0.322 92 54 34.3 14.3 0.6

 98 284.67 294 AV50 14.6 14.6 0.315 90 53 34.3 13.9 0.1
STD 0.3 0.3 0.006 2 0 0.6 0.1 0.1
MAX 15.1 15.1 0.322 92 54 35.6 14.2 0.3

Average 14.4 14.4 0.316 90 53 33.9 13.9 0.2
Std. Dev. 0.3 0.3 0.006 2 0 0.7 0.2 0.2
Maximum 15.1 15.1 0.322 92 54 35.6 14.3 0.7

Total number of blows analyzed:  98

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 25-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 283.5 285 HAMMER #5 N3 B-800
OP: SDW Test date: 8-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 285.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC CSX CSI EFV ETR BPM FMX VMX DFN
ft bl/ft ksi ksi ** (%) ** kips f/s in

 1 283.57 14 14.0 14.0 0.295 84 52 32.9 12.9 0.4
 2 283.64 14 14.1 14.1 0.298 85 53 33.2 13.1 0.6
 3 283.71 14 14.2 14.2 0.309 88 53 33.4 13.5 0.5
 4 283.79 14 14.4 14.4 0.317 91 53 34.0 13.8 0.6
 5 283.86 14 14.4 14.4 0.318 91 53 33.9 13.9 0.6
 6 283.93 14 14.3 14.3 0.319 91 54 33.5 13.8 0.7
 7 284.00 14 14.4 14.4 0.319 91 54 33.8 13.8 0.5
 8 284.01 82 13.8 13.8 0.307 88 54 32.5 13.6 0.5
 9 284.02 82 13.9 13.9 0.313 89 54 32.7 13.8 0.6

 10 284.04 82 14.4 14.4 0.319 91 54 33.9 14.0 0.3
 11 284.05 82 14.1 14.1 0.319 91 54 33.1 14.1 0.3
 12 284.06 82 14.3 14.3 0.321 92 53 33.5 13.9 0.4
 13 284.07 82 14.3 14.3 0.319 91 54 33.6 13.8 0.2
 14 284.09 82 13.1 13.1 0.298 85 54 30.8 13.7 0.3
 15 284.10 82 14.1 14.1 0.318 91 54 33.2 14.0 0.2
 16 284.11 82 13.9 13.9 0.318 91 53 32.6 14.3 0.2
 17 284.12 82 14.4 14.4 0.320 91 53 33.9 14.0 0.2
 18 284.13 82 14.5 14.5 0.316 90 53 34.1 13.8 0.3
 19 284.15 82 14.6 14.6 0.322 92 53 34.3 14.0 0.2
 20 284.16 82 14.4 14.4 0.313 89 53 33.8 13.9 0.3
 21 284.17 82 14.4 14.4 0.319 91 54 33.8 14.1 0.4
 22 284.18 82 14.5 14.5 0.314 90 53 34.0 13.9 0.4
 23 284.20 82 14.2 14.2 0.316 90 54 33.5 14.1 0.3
 24 284.21 82 14.4 14.4 0.315 90 54 33.9 13.8 0.4
 25 284.22 82 14.5 14.5 0.316 90 53 34.0 13.8 0.2
 26 284.23 82 14.2 14.2 0.317 90 54 33.3 13.8 0.3
 27 284.24 82 14.3 14.3 0.314 90 53 33.7 13.8 -0.1
 28 284.26 82 14.5 14.5 0.319 91 53 34.0 13.8 0.5
 29 284.27 82 14.5 14.5 0.317 91 53 34.1 13.9 0.4
 30 284.28 82 14.5 14.5 0.320 92 53 34.1 13.9 0.5
 31 284.29 82 14.4 14.4 0.318 91 53 33.9 13.8 0.3
 32 284.30 82 14.3 14.3 0.318 91 54 33.5 13.9 0.4
 33 284.32 82 14.2 14.2 0.319 91 53 33.3 13.9 0.4
 34 284.33 82 14.3 14.3 0.318 91 53 33.6 13.8 0.3
 35 284.34 82 14.3 14.3 0.320 92 54 33.6 13.8 0.2
 36 284.35 82 14.5 14.5 0.318 91 53 34.0 13.9 0.4
 37 284.37 82 14.4 14.4 0.319 91 53 33.9 13.9 0.3
 38 284.38 82 14.5 14.5 0.320 91 53 34.0 14.0 0.4
 39 284.39 82 14.5 14.5 0.318 91 53 34.0 13.9 0.3
 40 284.40 82 14.4 14.4 0.317 90 53 33.9 13.9 0.2
 41 284.41 82 14.5 14.5 0.320 91 54 34.1 13.9 0.3
 42 284.43 82 14.5 14.5 0.321 92 53 34.1 14.0 0.3
 43 284.44 82 14.0 14.0 0.320 91 54 32.9 14.1 0.3
 44 284.45 82 14.4 14.4 0.314 90 53 33.9 13.9 0.2
 45 284.46 82 14.3 14.3 0.319 91 54 33.5 13.9 0.2
 46 284.48 82 14.4 14.4 0.317 91 53 33.9 14.0 0.0
 47 284.49 82 14.4 14.4 0.315 90 53 33.8 14.0 0.2
 48 284.50 82 14.4 14.4 0.318 91 54 33.7 14.0 0.2
 49 284.50 294 14.5 14.5 0.321 92 53 34.0 14.2 0.0
 50 284.51 294 14.4 14.4 0.314 90 53 33.9 13.9 0.2
 51 284.51 294 14.2 14.2 0.319 91 54 33.3 13.7 0.1
 52 284.51 294 14.6 14.6 0.319 91 54 34.3 13.9 0.1
 53 284.52 294 14.5 14.5 0.319 91 53 34.0 14.0 0.1
 54 284.52 294 14.8 14.8 0.321 92 53 34.7 14.0 0.3
 55 284.52 294 14.7 14.7 0.315 90 53 34.5 14.0 0.1
 56 284.53 294 14.8 14.8 0.320 91 53 34.8 14.0 0.3
 57 284.53 294 14.8 14.8 0.319 91 54 34.8 14.0 0.2
 58 284.53 294 14.7 14.7 0.319 91 53 34.4 14.2 0.1
 59 284.54 294 14.8 14.8 0.319 91 53 34.9 14.0 0.1
 60 284.54 294 14.7 14.7 0.322 92 54 34.5 14.2 0.1
 61 284.54 294 14.8 14.8 0.319 91 53 34.8 14.0 0.1
 62 284.55 294 15.0 15.0 0.322 92 53 35.2 14.1 -0.1
 63 284.55 294 14.4 14.4 0.321 92 53 33.9 13.9 0.0
 64 284.55 294 14.7 14.7 0.318 91 53 34.6 14.0 0.1
 65 284.56 294 14.7 14.7 0.318 91 54 34.6 13.9 0.1
 66 284.56 294 14.9 14.9 0.314 90 53 35.0 13.9 0.0
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 25-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 283.5 285 HAMMER #5 N3 B-800
OP: SDW Test date: 8-Sep-2008
BL# depth BLC CSX CSI EFV ETR BPM FMX VMX DFN

ft bl/ft ksi ksi ** (%) ** kips f/s in
 67 284.56 294 14.6 14.6 0.320 91 53 34.2 14.0 0.1
 68 284.57 294 14.7 14.7 0.318 91 53 34.5 13.9 0.1
 69 284.57 294 14.8 14.8 0.318 91 53 34.7 13.9 0.0
 70 284.57 294 14.9 14.9 0.321 92 53 35.1 14.0 0.0
 71 284.58 294 14.6 14.6 0.316 90 54 34.4 13.8 0.2
 72 284.58 294 14.4 14.4 0.317 91 53 33.9 14.0 0.1
 73 284.59 294 14.6 14.6 0.322 92 54 34.3 14.1 0.0
 74 284.59 294 14.9 14.9 0.318 91 53 35.0 14.0 0.2
 75 284.59 294 14.7 14.7 0.319 91 53 34.6 14.0 0.1
 76 284.60 294 15.0 15.0 0.322 92 54 35.2 14.0 0.1
 77 284.60 294 14.8 14.8 0.318 91 54 34.8 13.9 0.0
 78 284.60 294 14.7 14.7 0.319 91 53 34.5 14.0 0.3
 79 284.61 294 14.9 14.9 0.313 89 54 34.9 13.9 0.3
 80 284.61 294 14.6 14.6 0.313 89 53 34.4 13.8 0.2
 81 284.61 294 14.5 14.5 0.314 90 53 34.0 13.9 0.2
 82 284.62 294 14.5 14.5 0.307 88 53 34.0 13.9 0.3
 83 284.62 294 14.5 14.5 0.312 89 54 34.0 13.6 0.3
 84 284.62 294 14.5 14.5 0.306 87 53 34.2 13.8 0.2
 85 284.63 294 14.6 14.6 0.311 89 54 34.4 13.9 0.2
 86 284.63 294 14.5 14.5 0.313 89 54 34.2 14.1 0.2
 87 284.63 294 14.3 14.3 0.309 88 53 33.6 13.9 0.2
 88 284.64 294 14.3 14.3 0.307 88 54 33.6 13.8 0.2
 89 284.64 294 14.3 14.3 0.306 87 54 33.7 13.9 0.1
 90 284.64 294 14.3 14.3 0.306 88 53 33.5 13.9 0.3
 91 284.65 294 14.4 14.4 0.308 88 54 33.9 13.8 0.3
 92 284.65 294 14.7 14.7 0.312 89 54 34.6 13.9 0.2
 93 284.65 294 14.8 14.8 0.316 90 54 34.8 14.0 0.2
 94 284.66 294 15.1 15.1 0.312 89 54 35.6 13.6 0.1
 95 284.66 294 14.3 14.3 0.305 87 53 33.5 13.7 0.1
 96 284.66 294 13.6 13.6 0.297 85 54 32.1 13.7 0.2
 97 284.67 294 14.0 14.0 0.303 87 54 32.9 13.8 0.1
 98 284.67 294 14.4 14.4 0.313 90 54 33.8 14.1 0.2

Average 14.4 14.4 0.316 90 53 33.9 13.9 0.2
Std. Dev. 0.3 0.3 0.006 2 0 0.7 0.2 0.2
Maximum 15.1 15.1 0.322 92 54 35.6 14.3 0.7

Total number of blows analyzed:  98
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GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION FAILING 1500 DEPTH 283 5 285

TS: 51.2
TB: 17.6

F (100)
V (23.8)

   A34 F3 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: FAILING 1500 DEPTH 283 5 285
DESCR: HAMMER #5 N3 B-800
OPERATOR: SDW
FILE: FAILING 1500 DEPTH 283 5 285
9/8/2008 12:05:38 PM
Blow Number 17/14

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

285.00
2.35

30000
0.492

16807.9
4.2

33.91
1.20

284.09

Quantity Results
CSX
CSI
CSB
EFV
ETR
BPM
FMX
VMX
DFN

ksi
ksi
ksi
k-ft
(%)
bpm
kips
f/s
in

13.1
13.1
12.8

0.298
85.2
53.5

31
13.7
0.30

Sensors
F3: [40-N3-1] 215.99 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F1/F2: USE 2 STRAIN
V3/V4: OK 0.91

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 25-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 300-301.5 HAMMER #5 N3 B-800
OP: SDW Test date: 8-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 304.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM FMX VMX DFN
end ft bl/ft ksi ksi ** (%) ** kips f/s in

 9 300.50 18 AV9 13.5 13.9 0.274 78 58 31.6 12.6 0.7
STD 0.6 0.6 0.021 6 6 1.5 0.5 0.1
MAX 14.3 14.9 0.310 89 62 33.6 13.4 1.0

 18 301.00 18 AV9 13.6 14.0 0.281 80 61 32.0 13.2 0.6
STD 0.7 0.7 0.027 8 0 1.6 0.9 0.1
MAX 14.2 14.6 0.302 86 62 33.3 14.1 0.8

 37 301.50 38 AV19 14.0 14.3 0.301 86 59 33.0 13.5 0.4
STD 0.4 0.4 0.023 6 4 1.0 0.6 0.1
MAX 15.0 15.1 0.330 94 62 35.2 14.3 0.7

Average 13.8 14.1 0.289 83 59 32.4 13.2 0.6
Std. Dev. 0.6 0.6 0.026 7 4 1.4 0.8 0.2
Maximum 15.0 15.1 0.330 94 62 35.2 14.3 1.0

Total number of blows analyzed:  37

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 25-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 300-301.5 HAMMER #5 N3 B-800
OP: SDW Test date: 8-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 304.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC CSX CSI EFV ETR BPM FMX VMX DFN
ft bl/ft ksi ksi ** (%) ** kips f/s in

 1 300.06 18 13.2 13.6 0.268 77 0 31.0 12.1 0.6
 2 300.11 18 13.8 14.3 0.281 80 44 32.4 12.4 0.7
 3 300.17 18 14.3 14.9 0.310 89 51 33.6 12.9 0.6
 4 300.22 18 12.2 12.7 0.229 65 60 28.6 11.8 0.8
 5 300.28 18 13.8 14.0 0.272 78 61 32.4 12.6 0.8
 6 300.33 18 13.1 13.7 0.267 76 62 30.9 12.9 0.7
 7 300.39 18 12.8 13.2 0.266 76 61 30.2 12.3 1.0
 8 300.44 18 14.0 14.2 0.292 83 62 32.9 13.4 0.8
 9 300.50 18 13.9 14.4 0.277 79 62 32.7 13.1 0.7

 10 300.56 18 13.8 14.4 0.289 82 62 32.4 13.2 0.8
 11 300.61 18 11.7 12.2 0.206 59 61 27.6 11.0 0.6
 12 300.67 18 13.7 14.1 0.297 85 61 32.2 14.1 0.7
 13 300.72 18 13.3 13.5 0.288 82 61 31.2 13.7 0.7
 14 300.78 18 14.1 14.6 0.302 86 62 33.0 13.7 0.7
 15 300.83 18 14.2 14.6 0.288 82 61 33.3 13.1 0.5
 16 300.89 18 14.0 14.4 0.291 83 61 32.8 13.7 0.5
 17 300.94 18 14.0 14.1 0.283 81 61 32.9 13.4 0.6
 18 301.00 18 13.7 14.1 0.283 81 62 32.2 13.3 0.6
 19 301.03 38 13.4 13.8 0.256 73 61 31.4 12.0 0.5
 20 301.05 38 13.6 14.2 0.274 78 62 32.0 12.9 0.4
 21 301.08 38 14.4 14.7 0.291 83 62 33.8 13.1 0.6
 22 301.11 38 13.9 14.2 0.293 84 62 32.6 13.4 0.6
 23 301.13 38 14.4 14.5 0.299 85 62 33.9 13.5 0.6
 24 301.16 38 13.9 14.2 0.288 82 61 32.6 12.8 0.7
 25 301.18 38 15.0 15.1 0.307 88 62 35.2 13.7 0.5
 26 301.21 38 14.0 14.3 0.298 85 61 32.9 13.5 0.6
 27 301.24 38 14.3 14.6 0.294 84 62 33.6 13.6 0.5
 28 301.26 38 14.0 14.3 0.287 82 61 32.9 13.5 0.5
 29 301.29 38 13.4 13.4 0.249 71 61 31.4 12.2 0.3
 30 301.32 38 14.6 14.8 0.316 90 48 34.4 14.0 0.4
 31 301.34 38 14.0 14.4 0.330 94 61 32.9 14.3 0.2
 32 301.37 38 13.8 14.0 0.325 93 57 32.5 14.1 0.2
 33 301.39 38 13.9 14.0 0.324 92 56 32.7 14.0 0.3
 34 301.42 38 13.9 14.1 0.326 93 56 32.8 14.1 0.3
 35 301.45 38 14.0 14.4 0.317 91 56 33.0 13.9 0.3
 36 301.47 38 14.4 14.7 0.322 92 56 33.8 13.9 0.3
 37 301.50 38 13.5 14.0 0.315 90 56 31.7 14.2 0.3

Average 13.8 14.1 0.289 83 59 32.4 13.2 0.6
Std. Dev. 0.6 0.6 0.026 7 4 1.4 0.8 0.2
Maximum 15.0 15.1 0.330 94 62 35.2 14.3 1.0

Total number of blows analyzed:  37

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION FAILING 1500 DEPTH 300-301 5

TS: 51.2
TB: 17.6

F (100)
V (23.8)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: FAILING 1500 DEPTH 300-301 5
DESCR: HAMMER #5 N3 B-800
OPERATOR: SDW
FILE: FAILING 1500 DEPTH 300-301 5
9/8/2008 3:31:55 PM
Blow Number 2/1

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

304.00
2.35

30000
0.492

16807.9
4.2

36.17
1.20

300.06

Quantity Results
CSX
CSI
CSB
EFV
ETR
BPM
FMX
VMX
DFN

ksi
ksi
ksi
k-ft
(%)
bpm
kips
f/s
in

13.2
13.6
11.6

0.268
76.6
0.0
31

12.1
0.59

Sensors
F3: [40-N3-1] 215.99 (1)
F4: [40-N3-2] 217.39 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.01
V3/V4: OK 1.05

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 25-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 320-321.5 HAMMER #5 N3 B-800
OP: SDW Test date: 9-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 326.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM FMX VMX DFN
end ft bl/ft ksi ksi ** (%) ** kips f/s in

 6 320.50 12 AV6 14.1 14.6 0.308 88 48 33.2 12.8 0.6
STD 0.6 0.5 0.009 2 13 1.4 0.2 0.2
MAX 14.7 15.3 0.316 90 54 34.6 13.1 0.8

 19 321.00 26 AV13 14.6 15.1 0.316 90 54 34.3 13.2 0.4
STD 0.2 0.2 0.002 0 0 0.4 0.2 0.1
MAX 14.9 15.3 0.318 91 55 35.0 13.5 0.7

 42 321.50 46 AV23 14.4 14.9 0.316 90 55 33.8 13.4 0.3
STD 0.3 0.3 0.004 1 0 0.8 0.2 0.1
MAX 15.0 15.4 0.322 92 55 35.2 13.6 0.4

Average 14.4 14.9 0.315 90 54 33.9 13.2 0.4
Std. Dev. 0.4 0.4 0.005 2 5 0.9 0.3 0.2
Maximum 15.0 15.4 0.322 92 55 35.2 13.6 0.8

Total number of blows analyzed:  42

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 25-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 320-321.5 HAMMER #5 N3 B-800
OP: SDW Test date: 9-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 326.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC CSX CSI EFV ETR BPM FMX VMX DFN
ft bl/ft ksi ksi ** (%) ** kips f/s in

 1 320.08 12 13.2 13.8 0.292 83 19 31.1 12.6 0.6
 2 320.17 12 13.4 14.0 0.301 86 54 31.4 12.5 0.8
 3 320.25 12 14.5 14.8 0.311 89 54 34.0 12.9 0.8
 4 320.33 12 14.4 14.9 0.312 89 54 33.9 13.0 0.2
 5 320.42 12 14.5 14.9 0.315 90 54 34.1 13.0 0.7
 6 320.50 12 14.7 15.3 0.316 90 54 34.6 13.1 0.5
 7 320.54 26 14.7 15.2 0.316 90 54 34.4 12.9 0.7
 8 320.58 26 14.9 15.3 0.315 90 54 34.9 13.1 0.5
 9 320.62 26 14.3 14.8 0.315 90 54 33.6 13.4 0.6

 10 320.65 26 14.4 14.9 0.314 90 54 33.9 13.2 0.4
 11 320.69 26 14.8 15.2 0.318 91 54 34.9 13.3 0.6
 12 320.73 26 14.7 15.1 0.318 91 54 34.6 13.2 0.3
 13 320.77 26 14.7 15.1 0.318 91 54 34.6 13.3 0.4
 14 320.81 26 14.6 15.0 0.316 90 55 34.2 13.2 0.4
 15 320.85 26 14.5 15.0 0.316 90 55 34.1 13.5 0.4
 16 320.88 26 14.5 15.1 0.314 90 54 34.1 12.9 0.2
 17 320.92 26 14.5 15.1 0.314 90 54 34.0 13.1 0.4
 18 320.96 26 14.9 15.3 0.318 91 54 35.0 13.2 0.2
 19 321.00 26 14.6 15.2 0.316 90 54 34.2 13.2 0.3
 20 321.02 46 14.5 14.9 0.319 91 55 34.0 13.4 0.4
 21 321.04 46 14.3 14.9 0.314 90 54 33.6 13.3 0.3
 22 321.07 46 14.7 15.1 0.319 91 54 34.4 13.4 0.4
 23 321.09 46 14.5 14.9 0.314 90 55 34.2 13.4 0.1
 24 321.11 46 14.7 15.0 0.319 91 54 34.4 13.5 0.3
 25 321.13 46 14.4 14.8 0.319 91 55 33.9 13.5 0.4
 26 321.15 46 14.4 15.0 0.316 90 55 33.8 13.3 0.4
 27 321.17 46 14.5 15.1 0.318 91 54 34.1 13.0 0.3
 28 321.20 46 14.5 15.1 0.320 91 55 34.1 13.0 0.2
 29 321.22 46 14.5 15.1 0.319 91 54 34.2 13.3 0.3
 30 321.24 46 14.9 15.3 0.313 89 55 35.1 13.3 0.2
 31 321.26 46 14.3 14.8 0.314 90 55 33.6 13.5 0.3
 32 321.28 46 13.8 14.2 0.305 87 55 32.4 13.1 0.1
 33 321.30 46 14.0 14.5 0.311 89 55 32.9 13.3 0.3
 34 321.33 46 14.7 15.2 0.318 91 55 34.5 13.1 0.1
 35 321.35 46 15.0 15.4 0.318 91 54 35.2 13.1 0.3
 36 321.37 46 14.0 14.5 0.315 90 55 32.9 13.6 0.3
 37 321.39 46 13.9 14.4 0.310 89 54 32.6 13.3 0.2
 38 321.41 46 13.9 14.4 0.312 89 55 32.7 13.6 0.3
 39 321.43 46 14.4 14.8 0.318 91 55 33.8 13.6 0.3
 40 321.46 46 13.9 14.5 0.311 89 54 32.6 13.5 0.3
 41 321.48 46 14.7 15.1 0.317 90 55 34.5 13.6 0.2
 42 321.50 46 14.8 15.2 0.322 92 54 34.7 13.5 0.3

Average 14.4 14.9 0.315 90 54 33.9 13.2 0.4
Std. Dev. 0.4 0.4 0.005 2 5 0.9 0.3 0.2
Maximum 15.0 15.4 0.322 92 55 35.2 13.6 0.8

Total number of blows analyzed:  42
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GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION FAILING 1500 DEPTH 320-321 5

TS: 51.2
TB: 17.6

F (100)
V (23.8)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: FAILING 1500 DEPTH 320-321 5
DESCR: HAMMER #5 N3 B-800
OPERATOR: SDW
FILE: FAILING 1500 DEPTH 320-321 5
9/9/2008 11:24:45 AM
Blow Number 2/1

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

326.00
2.35

30000
0.492

16807.9
4.2

38.79
1.20

320.08

Quantity Results
CSX
CSI
CSB
EFV
ETR
BPM
FMX
VMX
DFN

ksi
ksi
ksi
k-ft
(%)
bpm
kips
f/s
in

13.2
13.8
13.0

0.292
83.4
19.0

31
12.6
0.55

Sensors
F3: [40-N3-1] 215.99 (1)
F4: [40-N3-2] 217.39 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.05
V3/V4: OK 1.11

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 25-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 342- 343.5 HAMMER #5 N3 B-800
OP: SDW Test date: 10-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 344.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM FMX VMX DFN
end ft bl/ft ksi ksi ** (%) ** kips f/s in
 16 342.50 32 AV16 11.7 12.4 0.298 85 52 27.6 14.5 0.4

STD 0.9 0.8 0.013 4 0 2.2 0.6 0.1
MAX 12.4 13.2 0.308 88 52 29.2 16.0 0.5

 36 343.00 40 AV20 12.0 12.6 0.300 86 52 28.2 14.3 0.2
STD 0.2 0.2 0.004 1 0 0.4 0.1 0.1
MAX 12.3 13.0 0.305 87 52 28.9 14.5 0.5

 64 343.50 56 AV28 12.3 13.0 0.297 85 52 28.9 14.0 0.2
STD 0.5 0.4 0.006 2 0 1.1 0.2 0.1
MAX 12.9 13.6 0.310 89 53 30.2 14.6 0.4

Average 12.1 12.7 0.298 85 52 28.3 14.2 0.3
Std. Dev. 0.6 0.6 0.008 2 0 1.4 0.4 0.1
Maximum 12.9 13.6 0.310 89 53 30.2 16.0 0.5

Total number of blows analyzed:  64

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 25-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 342- 343.5 HAMMER #5 N3 B-800
OP: SDW Test date: 10-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 344.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC CSX CSI EFV ETR BPM FMX VMX DFN
ft bl/ft ksi ksi ** (%) ** kips f/s in

 1 342.03 32 9.0 10.1 0.261 75 0 21.1 16.0 0.5
 2 342.06 32 10.7 11.5 0.291 83 52 25.2 15.2 0.3
 3 342.09 32 10.8 11.5 0.293 84 52 25.3 15.0 0.5
 4 342.13 32 10.8 11.5 0.303 86 52 25.4 15.1 0.4
 5 342.16 32 11.8 12.7 0.290 83 52 27.8 14.1 0.4
 6 342.19 32 11.7 12.6 0.276 79 52 27.5 13.5 0.2
 7 342.22 32 12.0 12.8 0.301 86 52 28.2 14.4 0.5
 8 342.25 32 12.4 13.2 0.306 87 52 29.2 14.3 0.3
 9 342.28 32 12.4 13.1 0.308 88 52 29.1 14.3 0.3

 10 342.31 32 12.4 13.0 0.304 87 52 29.2 14.1 0.4
 11 342.34 32 12.2 12.8 0.306 87 52 28.7 14.4 0.2
 12 342.38 32 12.3 13.0 0.303 86 52 29.0 14.2 0.4
 13 342.41 32 12.2 12.6 0.305 87 52 28.6 14.3 0.3
 14 342.44 32 12.3 12.8 0.305 87 52 28.8 14.3 0.1
 15 342.47 32 12.2 12.8 0.305 87 52 28.7 14.0 0.4
 16 342.50 32 12.4 13.1 0.306 87 52 29.1 14.3 0.3
 17 342.53 40 12.2 12.8 0.302 86 52 28.7 14.3 0.1
 18 342.55 40 12.3 12.9 0.302 86 52 28.8 14.3 0.3
 19 342.58 40 11.9 12.6 0.302 86 52 28.1 14.2 -0.1
 20 342.60 40 12.2 12.9 0.303 87 52 28.7 14.4 0.4
 21 342.63 40 12.2 12.9 0.302 86 52 28.6 14.4 0.3
 22 342.65 40 12.3 13.0 0.299 85 52 28.9 14.0 0.2
 23 342.68 40 12.2 12.8 0.305 87 52 28.8 14.5 0.3
 24 342.70 40 11.7 12.2 0.288 82 52 27.5 14.0 0.5
 25 342.73 40 12.0 12.8 0.300 86 52 28.3 14.3 0.4
 26 342.75 40 12.0 12.7 0.298 85 52 28.2 14.4 0.1
 27 342.78 40 12.1 12.8 0.302 86 52 28.4 14.4 0.2
 28 342.80 40 11.9 12.5 0.296 85 52 28.0 14.2 0.1
 29 342.83 40 12.1 12.7 0.299 85 52 28.4 14.3 0.3
 30 342.85 40 12.1 12.7 0.303 87 52 28.3 14.5 0.2
 31 342.88 40 11.8 12.4 0.301 86 52 27.8 14.3 0.1
 32 342.90 40 11.8 12.5 0.299 85 52 27.8 14.3 0.0
 33 342.93 40 11.8 12.4 0.300 86 52 27.8 14.4 0.2
 34 342.95 40 11.7 12.4 0.300 86 52 27.5 14.3 0.1
 35 342.98 40 12.1 12.7 0.305 87 52 28.3 14.5 0.3
 36 343.00 40 11.7 12.3 0.298 85 52 27.4 14.3 0.0
 37 343.02 56 12.1 12.8 0.310 89 52 28.5 14.6 0.1
 38 343.04 56 12.3 12.9 0.294 84 52 28.8 14.1 0.2
 39 343.05 56 12.7 13.3 0.293 84 52 29.8 13.8 0.4
 40 343.07 56 12.5 13.0 0.295 84 52 29.3 14.0 0.4
 41 343.09 56 12.1 12.7 0.297 85 52 28.4 14.2 0.2
 42 343.11 56 11.7 12.4 0.289 83 52 27.4 14.1 0.3
 43 343.13 56 11.8 12.6 0.289 83 52 27.8 14.0 0.2
 44 343.14 56 11.9 12.6 0.291 83 52 28.1 14.0 0.2
 45 343.16 56 11.7 12.5 0.290 83 52 27.5 14.0 0.3
 46 343.18 56 11.8 12.5 0.289 83 52 27.7 13.7 0.3
 47 343.20 56 11.5 12.2 0.291 83 52 26.9 14.0 0.3
 48 343.21 56 11.4 12.3 0.286 82 52 26.8 13.9 0.2
 49 343.23 56 12.0 12.7 0.290 83 52 28.1 14.0 0.2
 50 343.25 56 12.0 12.7 0.291 83 52 28.2 13.9 0.3
 51 343.27 56 12.8 13.5 0.299 86 53 30.0 14.0 0.2
 52 343.29 56 12.2 12.9 0.300 86 52 28.6 14.5 0.2
 53 343.30 56 12.3 13.0 0.304 87 52 28.9 14.0 0.3
 54 343.32 56 12.3 12.9 0.299 85 52 28.9 14.0 0.1
 55 343.34 56 12.8 13.4 0.302 86 52 30.2 13.9 0.0
 56 343.36 56 12.7 13.4 0.303 87 52 29.7 14.0 0.2
 57 343.38 56 12.6 13.3 0.299 85 52 29.7 13.9 0.1
 58 343.39 56 12.8 13.5 0.299 85 52 30.2 13.9 0.3
 59 343.41 56 12.7 13.4 0.302 86 53 29.9 14.1 0.2
 60 343.43 56 12.7 13.4 0.304 87 52 29.8 14.0 0.2
 61 343.45 56 12.5 13.2 0.300 86 52 29.4 14.0 0.2
 62 343.46 56 12.8 13.4 0.302 86 52 30.1 14.0 0.3
 63 343.48 56 12.9 13.6 0.302 86 52 30.2 14.0 0.2
 64 343.50 56 12.9 13.6 0.305 87 52 30.2 13.9 0.2
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 25-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 342- 343.5 HAMMER #5 N3 B-800
OP: SDW Test date: 10-Sep-2008

CSX CSI EFV ETR BPM FMX VMX DFN
ksi ksi ** (%) ** kips f/s in

Average 12.1 12.7 0.298 85 52 28.3 14.2 0.3
Std. Dev. 0.6 0.6 0.008 2 0 1.4 0.4 0.1
Maximum 12.9 13.6 0.310 89 53 30.2 16.0 0.5

Total number of blows analyzed:  64

Page 2 of 2



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION FAILING 1500 DEPTH 342- 343 5

TS: 51.2
TB: 17.6

F (100)
V (23.8)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: FAILING 1500 DEPTH 342- 343 5
DESCR: HAMMER #5 N3 B-800
OPERATOR: SDW
FILE: FAILING 1500 DEPTH 342- 343 5
9/10/2008 10:28:32 AM
Blow Number 3/1

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

344.00
2.35

30000
0.492

16807.9
4.2

40.93
1.20

342.03

Quantity Results
CSX
CSI
CSB
EFV
ETR
BPM
FMX
VMX
DFN

ksi
ksi
ksi
k-ft
(%)
bpm
kips
f/s
in

9.0
10.1
13.5

0.261
74.7
0.0
21

16.0
0.45

Sensors
F3: [40-N3-1] 215.99 (1)
F4: [40-N3-2] 217.39 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.10
V3/V4: OK 0.96

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 25-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 360- 361.5 HAMMER #5 N3 B-800
OP: SDW Test date: 10-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 366.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM FMX VMX DFN
end ft bl/ft ksi ksi ** (%) ** kips f/s in
 15 360.50 30 AV15 14.1 14.6 0.310 89 55 33.2 13.0 0.2

STD 0.7 0.7 0.013 4 3 1.7 0.5 0.2
MAX 15.0 15.5 0.323 92 57 35.3 13.5 0.6

 31 361.00 32 AV16 14.4 14.8 0.324 93 57 33.9 13.5 0.2
STD 0.5 0.4 0.003 1 0 1.1 0.2 0.3
MAX 15.2 15.6 0.330 94 57 35.8 14.0 0.6

 56 361.50 50 AV25 14.4 14.8 0.324 92 56 33.8 13.6 0.1
STD 0.4 0.4 0.003 1 6 0.9 0.2 0.1
MAX 15.2 15.6 0.330 94 57 35.7 14.0 0.2

Average 14.3 14.7 0.320 91 56 33.6 13.4 0.2
Std. Dev. 0.5 0.5 0.009 3 4 1.3 0.4 0.2
Maximum 15.2 15.6 0.330 94 57 35.8 14.0 0.6

Total number of blows analyzed:  56

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 25-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 360- 361.5 HAMMER #5 N3 B-800
OP: SDW Test date: 10-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 366.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC CSX CSI EFV ETR BPM FMX VMX DFN
ft bl/ft ksi ksi ** (%) ** kips f/s in

 1 360.03 30 12.6 13.1 0.275 79 0 29.6 11.5 0.6
 2 360.07 30 12.9 13.4 0.287 82 48 30.3 12.6 0.5
 3 360.10 30 13.7 14.0 0.296 85 49 32.2 12.9 0.3
 4 360.13 30 13.7 14.3 0.309 88 53 32.1 12.9 0.4
 5 360.17 30 13.9 14.4 0.315 90 56 32.6 13.3 0.0
 6 360.20 30 13.9 14.4 0.314 90 57 32.6 13.3 0.2
 7 360.23 30 15.0 15.4 0.320 92 57 35.3 13.1 0.3
 8 360.27 30 14.3 14.8 0.315 90 57 33.6 13.2 0.1
 9 360.30 30 14.1 14.6 0.316 90 57 33.2 13.5 0.6

 10 360.33 30 15.0 15.5 0.317 91 57 35.2 12.8 0.0
 11 360.37 30 14.9 15.3 0.318 91 57 35.0 13.3 0.1
 12 360.40 30 13.9 14.4 0.310 89 56 32.6 13.4 0.1
 13 360.43 30 15.0 15.3 0.318 91 57 35.3 13.0 0.2
 14 360.47 30 13.9 14.5 0.319 91 57 32.7 13.5 0.0
 15 360.50 30 14.9 15.1 0.323 92 57 34.9 13.2 0.4
 16 360.53 32 14.6 14.9 0.325 93 57 34.4 13.4 0.6
 17 360.56 32 14.7 15.0 0.324 93 57 34.5 13.3 0.5
 18 360.59 32 13.9 14.3 0.321 92 57 32.8 13.6 0.5
 19 360.63 32 15.2 15.5 0.324 92 57 35.8 13.1 0.4
 20 360.66 32 14.0 14.4 0.324 92 57 32.9 13.8 0.5
 21 360.69 32 14.1 14.7 0.324 93 56 33.1 13.6 0.3
 22 360.72 32 14.6 14.9 0.324 92 57 34.2 13.5 -0.1
 23 360.75 32 15.1 15.6 0.330 94 57 35.5 13.1 -0.1
 24 360.78 32 14.5 15.0 0.327 93 57 34.1 13.4 0.0
 25 360.81 32 14.9 15.2 0.324 93 57 35.1 13.4 0.1
 26 360.84 32 13.8 14.5 0.322 92 57 32.5 13.8 -0.2
 27 360.88 32 14.5 15.0 0.325 93 57 34.0 13.4 -0.1
 28 360.91 32 14.7 15.0 0.324 92 57 34.6 13.4 -0.1
 29 360.94 32 13.9 14.4 0.327 94 57 32.7 14.0 0.2
 30 360.97 32 13.5 14.1 0.317 91 57 31.6 13.7 0.3
 31 361.00 32 14.5 14.8 0.325 93 57 34.1 13.5 0.1
 32 361.02 50 14.3 14.8 0.326 93 57 33.6 13.5 0.2
 33 361.04 50 14.5 15.0 0.323 92 57 34.0 13.3 0.1
 34 361.06 50 14.4 14.7 0.324 93 57 33.9 13.6 0.2
 35 361.08 50 14.7 14.9 0.330 94 57 34.5 13.6 0.1
 36 361.10 50 14.2 14.5 0.326 93 57 33.3 13.7 -0.1
 37 361.12 50 13.8 14.1 0.324 93 57 32.3 14.0 0.0
 38 361.14 50 13.6 14.2 0.322 92 57 32.0 13.8 0.0
 39 361.16 50 13.9 14.3 0.326 93 57 32.7 13.8 0.0
 40 361.18 50 13.9 14.4 0.328 94 57 32.7 13.7 0.1
 41 361.20 50 15.2 15.6 0.327 94 57 35.7 13.3 0.1
 42 361.22 50 13.8 14.2 0.324 93 57 32.5 13.9 -0.1
 43 361.24 50 14.0 14.4 0.319 91 57 33.0 13.7 0.1
 44 361.26 50 14.4 14.9 0.323 92 57 33.9 13.4 0.1
 45 361.28 50 14.4 14.6 0.327 94 57 33.8 13.8 0.1
 46 361.30 50 14.3 14.9 0.325 93 57 33.7 13.5 0.1
 47 361.32 50 14.3 14.7 0.320 91 57 33.6 13.5 0.1
 48 361.34 50 14.5 14.9 0.321 92 57 34.2 13.6 0.1
 49 361.36 50 14.5 14.8 0.320 92 57 34.0 13.6 0.1
 50 361.38 50 14.5 14.9 0.323 92 57 34.1 13.6 0.2
 51 361.40 50 14.6 14.8 0.321 92 29 34.2 13.6 0.1
 52 361.42 50 14.8 15.2 0.320 92 57 34.8 13.3 0.2
 53 361.44 50 14.6 14.9 0.324 93 57 34.2 13.5 0.1
 54 361.46 50 14.6 14.9 0.322 92 57 34.4 13.4 0.0
 55 361.48 50 14.5 14.8 0.322 92 57 34.1 13.4 0.2
 56 361.50 50 15.0 15.5 0.323 92 57 35.3 13.0 0.0

Average 14.3 14.7 0.320 91 56 33.6 13.4 0.2
Std. Dev. 0.5 0.5 0.009 3 4 1.3 0.4 0.2
Maximum 15.2 15.6 0.330 94 57 35.8 14.0 0.6

Total number of blows analyzed:  56
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GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION FAILING 1500 DEPTH 360- 361 5

TS: 51.2
TB: 17.6

F (100)
V (23.8)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: FAILING 1500 DEPTH 360- 361 5
DESCR: HAMMER #5 N3 B-800
OPERATOR: SDW
FILE: FAILING 1500 DEPTH 360- 361 5
9/10/2008 3:12:43 PM
Blow Number 7/1

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

366.00
2.35

30000
0.492

16807.9
4.2

43.55
1.20

360.03

Quantity Results
CSX
CSI
CSB
EFV
ETR
BPM
FMX
VMX
DFN

ksi
ksi
ksi
k-ft
(%)
bpm
kips
f/s
in

12.6
13.1
11.7

0.275
78.7
0.0
30

11.5
0.56

Sensors
F3: [40-N3-1] 215.99 (1)
F4: [40-N3-2] 217.39 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.02
V3/V4: OK 0.87

Version 2008.098.028
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 25-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 380- 381.5 HAMMER #5 N3 B-800
OP: SDW Test date: 11-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 386.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM FMX VMX DFN
end ft bl/ft ksi ksi ** (%) ** kips f/s in

 9 380.50 18 AV9 13.8 14.4 0.292 83 48 32.5 12.6 0.6
STD 0.3 0.4 0.006 2 0 0.8 0.3 0.2
MAX 14.4 15.0 0.297 85 49 33.8 12.9 0.8

 32 381.00 46 AV23 14.2 14.8 0.295 84 49 33.5 12.7 0.3
STD 0.4 0.3 0.006 2 0 0.9 0.2 0.2
MAX 14.9 15.3 0.307 88 49 35.0 13.2 0.7

 64 381.50 64 AV32 14.1 14.7 0.294 84 49 33.2 12.8 0.1
STD 0.5 0.5 0.007 2 0 1.2 0.2 0.1
MAX 15.1 15.5 0.306 87 49 35.5 13.2 0.2

Average 14.1 14.7 0.294 84 49 33.2 12.7 0.2
Std. Dev. 0.5 0.4 0.007 2 0 1.1 0.2 0.2
Maximum 15.1 15.5 0.307 88 49 35.5 13.2 0.8

Total number of blows analyzed:  64

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 25-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 380- 381.5 HAMMER #5 N3 B-800
OP: SDW Test date: 11-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 386.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC CSX CSI EFV ETR BPM FMX VMX DFN
ft bl/ft ksi ksi ** (%) ** kips f/s in

 1 380.06 18 13.1 13.6 0.276 79 0 30.8 12.0 0.8
 2 380.11 18 13.9 14.1 0.292 83 48 32.6 12.8 0.4
 3 380.17 18 14.4 15.0 0.296 85 48 33.8 12.6 0.6
 4 380.22 18 13.9 14.6 0.297 85 49 32.7 12.5 0.6
 5 380.28 18 13.7 14.4 0.293 84 48 32.3 12.7 0.7
 6 380.33 18 13.9 14.4 0.292 83 48 32.6 12.9 0.7
 7 380.39 18 13.6 14.2 0.289 83 48 32.1 12.7 0.8
 8 380.44 18 13.8 14.3 0.294 84 49 32.5 12.8 0.7
 9 380.50 18 14.3 14.9 0.296 85 49 33.5 12.6 0.2

 10 380.52 46 14.0 14.5 0.291 83 49 32.9 12.9 0.7
 11 380.54 46 13.9 14.6 0.285 81 49 32.7 12.3 0.6
 12 380.57 46 14.2 14.9 0.292 83 49 33.4 12.7 0.4
 13 380.59 46 14.0 14.7 0.291 83 49 32.9 12.6 0.3
 14 380.61 46 13.6 14.3 0.287 82 49 31.9 12.7 0.4
 15 380.63 46 13.6 14.3 0.289 83 49 32.0 12.8 0.3
 16 380.65 46 14.1 14.5 0.300 86 49 33.2 13.2 0.3
 17 380.67 46 14.7 15.2 0.300 86 49 34.5 12.6 0.3
 18 380.70 46 14.9 15.2 0.302 86 49 35.0 12.8 0.4
 19 380.72 46 14.6 15.2 0.297 85 49 34.3 12.4 0.4
 20 380.74 46 14.5 15.0 0.302 86 49 34.2 12.8 0.4
 21 380.76 46 14.8 15.1 0.298 85 48 34.7 12.8 0.0
 22 380.78 46 13.8 14.5 0.290 83 48 32.5 12.7 0.3
 23 380.80 46 14.6 15.2 0.300 86 49 34.3 12.8 0.3
 24 380.83 46 14.8 15.3 0.299 85 49 34.7 12.6 0.3
 25 380.85 46 14.1 14.4 0.298 85 48 33.1 13.0 0.3
 26 380.87 46 13.8 14.3 0.285 81 48 32.5 12.6 0.2
 27 380.89 46 13.8 14.4 0.286 82 49 32.5 12.5 0.2
 28 380.91 46 14.0 14.7 0.293 84 49 32.8 12.6 0.2
 29 380.93 46 14.6 14.9 0.307 88 49 34.3 13.2 0.1
 30 380.96 46 14.3 14.8 0.294 84 48 33.6 12.8 0.1
 31 380.98 46 14.5 15.1 0.296 84 49 34.0 12.6 0.1
 32 381.00 46 14.5 15.1 0.299 85 49 34.0 12.7 0.0
 33 381.02 64 14.6 15.1 0.304 87 48 34.3 12.8 0.1
 34 381.03 64 14.6 14.9 0.305 87 48 34.4 13.1 0.1
 35 381.05 64 14.2 14.9 0.289 82 49 33.4 12.3 0.1
 36 381.06 64 14.2 14.9 0.294 84 49 33.4 12.8 0.1
 37 381.08 64 13.8 14.5 0.290 83 49 32.4 12.6 0.2
 38 381.09 64 14.0 14.6 0.288 82 49 33.0 12.7 0.2
 39 381.11 64 13.8 14.5 0.289 82 49 32.3 12.6 0.1
 40 381.13 64 14.7 15.0 0.302 86 49 34.4 13.1 0.1
 41 381.14 64 13.7 14.3 0.286 82 49 32.1 12.9 0.1
 42 381.16 64 14.3 14.9 0.298 85 49 33.5 12.8 0.2
 43 381.17 64 14.3 14.9 0.303 86 49 33.5 13.1 0.1
 44 381.19 64 14.7 15.3 0.300 86 49 34.5 12.6 0.0
 45 381.20 64 14.9 15.5 0.298 85 48 34.9 12.6 0.1
 46 381.22 64 13.3 14.0 0.286 82 48 31.2 12.9 0.2
 47 381.23 64 13.3 13.8 0.284 81 49 31.2 12.9 0.2
 48 381.25 64 13.5 14.1 0.287 82 49 31.6 12.8 0.2
 49 381.27 64 13.3 14.0 0.288 82 49 31.4 12.6 0.1
 50 381.28 64 13.3 13.9 0.283 81 49 31.2 12.8 0.2
 51 381.30 64 13.8 14.3 0.294 84 49 32.3 12.8 0.1
 52 381.31 64 13.5 14.2 0.292 83 49 31.6 12.8 0.2
 53 381.33 64 14.1 14.5 0.291 83 48 33.1 12.8 0.2
 54 381.34 64 13.7 14.4 0.290 83 49 32.2 12.6 0.0
 55 381.36 64 13.9 14.6 0.292 84 48 32.7 12.5 0.1
 56 381.38 64 13.8 14.5 0.289 83 49 32.5 12.5 0.1
 57 381.39 64 13.7 14.1 0.288 82 49 32.2 12.8 0.2
 58 381.41 64 14.8 15.3 0.304 87 49 34.7 12.8 0.1
 59 381.42 64 14.4 15.0 0.294 84 49 33.8 12.6 0.0
 60 381.44 64 14.5 14.9 0.302 86 49 34.1 13.2 0.2
 61 381.45 64 14.4 15.0 0.299 86 49 33.9 12.9 0.1
 62 381.47 64 15.1 15.4 0.306 87 49 35.5 13.0 0.0
 63 381.48 64 14.8 15.2 0.304 87 48 34.9 13.1 0.2
 64 381.50 64 14.8 15.2 0.304 87 49 34.8 13.1 0.0
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 25-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 380- 381.5 HAMMER #5 N3 B-800
OP: SDW Test date: 11-Sep-2008

CSX CSI EFV ETR BPM FMX VMX DFN
ksi ksi ** (%) ** kips f/s in

Average 14.1 14.7 0.294 84 49 33.2 12.7 0.2
Std. Dev. 0.5 0.4 0.007 2 0 1.1 0.2 0.2
Maximum 15.1 15.5 0.307 88 49 35.5 13.2 0.8

Total number of blows analyzed:  64

Page 2 of 2



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION FAILING 1500 DEPTH 380- 381 5

TS: 51.2
TB: 17.6

F (100)
V (23.8)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: FAILING 1500 DEPTH 380- 381 5
DESCR: HAMMER #5 N3 B-800
OPERATOR: SDW
FILE: FAILING 1500 DEPTH 380- 381 5
9/11/2008 1:20:34 PM
Blow Number 11/1

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

386.00
2.35

30000
0.492

16807.9
4.2

45.93
1.20

380.06

Quantity Results
CSX
CSI
CSB
EFV
ETR
BPM
FMX
VMX
DFN

ksi
ksi
ksi
k-ft
(%)
bpm
kips
f/s
in

13.1
13.6
13.5

0.276
79.0
0.0
31

12.0
0.79

Sensors
F3: [40-N3-1] 215.99 (1)
F4: [40-N3-2] 217.39 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.08
V3/V4: OK 1.10

Version 2008.098.028



Te
st

 d
at

e:
 1

2-
S

ep
-2

00
8

 F
in

al
 D

is
pl

ac
em

en
t

 B
lo

w
s 

pe
r M

in
ut

e

 M
ax

im
um

 V
el

oc
ity

 E
ne

rg
y 

Tr
an

sf
er

 R
at

io

 M
ax

im
um

 F
or

ce

 E
ne

rg
y 

of
 F

V

P
D

IP
LO

T 
V

er
. 2

00
8.

1 
- P

rin
te

d:
 2

5-
S

ep
-2

00
8

G
R

L 
E

ng
in

ee
rs

, I
nc

. -
 C

as
e 

M
et

ho
d 

R
es

ul
ts

C
C

N
P 

20
08

 S
U

B
SU

R
FA

C
E 

IN
VE

ST
IG

A
TI

O
N

 - 
FA

IL
IN

G
 1

50
0 

D
EP

TH
 3

98
.5

- 4
00

H
A

M
M

ER
 #

5 
N

3 
B

-8
00

39
8.

5

E
FV

 (*
*)

0.
00

FM
X

 (k
ip

s)

0

V
M

X
 (f

/s
)

0

E
TR

 ((
%

))

0

D
FN

 (i
n)

0.
0

B
P

M
 (*

*)

0

P e n e t r a t i o n f t

39
9.

0

39
9.

5

40
0.

0

0.
09

0.
18

0.
27

0.
36

25
50

75
10

0
25

50
75

10
0

10
20

30
40

10
20

30
40

0.
6

1.
2

1.
8

2.
4



GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 25-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 398.5- 400 HAMMER #5 N3 B-800
OP: SDW Test date: 12-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 404.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC TYPE CSX CSI EFV ETR BPM FMX VMX DFN
end ft bl/ft ksi ksi ** (%) ** kips f/s in
 11 399.00 22 AV11 13.3 13.9 0.291 83 51 31.1 13.5 0.4

STD 0.5 0.5 0.017 5 1 1.2 0.5 0.2
MAX 13.7 14.4 0.305 87 52 32.3 13.9 0.7

 28 399.50 34 AV17 13.3 13.9 0.296 84 52 31.2 13.6 0.3
STD 0.4 0.4 0.010 3 0 0.8 0.3 0.1
MAX 13.7 14.4 0.306 87 52 32.1 14.0 0.5

 53 400.00 50 AV25 13.3 13.9 0.294 84 52 31.3 13.6 0.2
STD 0.3 0.3 0.008 2 0 0.6 0.2 0.1
MAX 13.9 14.5 0.310 88 52 32.6 14.0 0.4

Average 13.3 13.9 0.294 84 52 31.2 13.6 0.3
Std. Dev. 0.4 0.4 0.011 3 0 0.8 0.3 0.1
Maximum 13.9 14.5 0.310 88 52 32.6 14.0 0.7

Total number of blows analyzed:  53

Page 1 of 1
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GRL Engineers, Inc.
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 25-Sep-2008

CCNP 2008 SUBSURFACE INVESTIGATION - FAILING 1500 DEPTH 398.5- 400 HAMMER #5 N3 B-800
OP: SDW Test date: 12-Sep-2008
AR: 2.35 in^2 SP: 0.492 k/ft3
LE: 404.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 1.20
CSX:  Max Measured Compr. Stress
CSI:   Max F1 or F2 Compr. Stress
EFV:   Energy of FV
ETR:   Energy Transfer Ratio

BPM:  Blows per Minute
FMX:   Maximum Force
VMX:  Maximum Velocity
DFN:   Final Displacement

BL# depth BLC CSX CSI EFV ETR BPM FMX VMX DFN
ft bl/ft ksi ksi ** (%) ** kips f/s in

 1 398.55 22 12.7 13.3 0.287 82 0 29.9 13.0 0.6
 2 398.59 22 13.0 13.6 0.292 83 50 30.6 13.2 0.7
 3 398.64 22 13.1 13.7 0.287 82 51 30.9 13.3 0.7
 4 398.68 22 12.0 12.6 0.238 68 50 28.2 12.2 0.5
 5 398.73 22 13.5 14.1 0.297 85 52 31.7 13.6 0.3
 6 398.77 22 13.6 14.3 0.294 84 52 32.0 13.5 0.4
 7 398.82 22 13.7 14.4 0.305 87 52 32.3 13.9 0.2
 8 398.86 22 13.6 14.3 0.299 86 52 31.9 13.9 0.0
 9 398.91 22 13.5 14.1 0.295 84 52 31.6 13.7 0.2

 10 398.95 22 13.4 14.1 0.302 86 52 31.4 13.9 0.4
 11 399.00 22 13.6 14.2 0.300 86 52 32.0 13.7 0.3
 12 399.03 34 13.4 14.0 0.298 85 52 31.4 13.7 0.3
 13 399.06 34 13.5 14.2 0.302 86 52 31.8 13.9 0.3
 14 399.09 34 13.7 14.3 0.304 87 51 32.1 13.9 0.5
 15 399.12 34 13.6 14.3 0.305 87 51 32.0 13.8 0.4
 16 399.15 34 13.5 14.1 0.301 86 51 31.7 13.8 0.4
 17 399.18 34 13.6 14.1 0.302 86 51 31.9 13.9 0.4
 18 399.21 34 13.2 13.8 0.301 86 52 31.1 14.0 0.1
 19 399.24 34 13.6 14.3 0.302 86 51 32.1 13.8 0.4
 20 399.26 34 13.4 14.1 0.299 86 52 31.4 13.8 0.4
 21 399.29 34 13.0 13.8 0.291 83 52 30.7 13.4 0.2
 22 399.32 34 13.3 14.0 0.297 85 51 31.2 13.6 0.3
 23 399.35 34 13.1 13.8 0.297 85 52 30.8 13.4 0.4
 24 399.38 34 13.0 13.7 0.287 82 52 30.5 13.4 0.4
 25 399.41 34 12.8 13.4 0.274 78 52 30.0 12.9 0.3
 26 399.44 34 12.3 13.0 0.267 76 52 29.0 12.8 0.2
 27 399.47 34 13.0 13.6 0.292 83 52 30.6 13.4 0.3
 28 399.50 34 13.7 14.4 0.306 87 52 32.1 13.8 0.3
 29 399.52 50 13.9 14.5 0.310 88 52 32.6 13.9 0.4
 30 399.54 50 13.6 14.2 0.310 88 52 32.1 13.7 0.4
 31 399.56 50 13.5 14.1 0.303 87 52 31.8 13.9 0.3
 32 399.58 50 13.5 14.2 0.305 87 52 31.6 14.0 0.3
 33 399.60 50 13.7 14.3 0.301 86 52 32.1 13.9 0.4
 34 399.62 50 13.6 14.2 0.297 85 52 31.9 13.9 0.3
 35 399.64 50 13.2 13.8 0.295 84 52 30.9 13.7 0.2
 36 399.66 50 13.4 14.0 0.296 84 52 31.5 13.6 0.2
 37 399.68 50 13.1 13.7 0.290 83 52 30.8 13.5 0.2
 38 399.70 50 13.2 13.8 0.286 82 52 30.9 13.4 0.2
 39 399.72 50 13.3 13.9 0.288 82 52 31.2 13.5 0.2
 40 399.74 50 13.5 14.1 0.294 84 52 31.7 13.7 0.2
 41 399.76 50 13.6 14.2 0.301 86 52 32.0 13.8 0.3
 42 399.78 50 13.3 13.9 0.297 85 51 31.2 13.8 0.1
 43 399.80 50 13.4 14.0 0.293 84 52 31.4 13.6 0.2
 44 399.82 50 13.2 13.7 0.286 82 52 30.9 13.4 0.2
 45 399.84 50 12.8 13.5 0.292 83 52 30.2 13.4 0.1
 46 399.86 50 12.6 13.2 0.282 80 52 29.6 13.2 0.2
 47 399.88 50 13.2 13.8 0.286 82 52 31.1 13.3 0.1
 48 399.90 50 13.1 13.8 0.293 84 52 30.9 13.5 0.2
 49 399.92 50 13.0 13.6 0.287 82 52 30.6 13.4 0.2
 50 399.94 50 13.3 13.9 0.291 83 52 31.3 13.4 0.1
 51 399.96 50 13.3 13.8 0.289 83 52 31.2 13.4 0.1
 52 399.98 50 13.2 13.7 0.281 80 51 30.9 13.2 0.2
 53 400.00 50 13.4 13.9 0.288 82 52 31.5 13.2 0.1

Average 13.3 13.9 0.294 84 52 31.2 13.6 0.3
Std. Dev. 0.4 0.4 0.011 3 0 0.8 0.3 0.1
Maximum 13.9 14.5 0.310 88 52 32.6 14.0 0.7

Total number of blows analyzed:  53

Page 1 of 1



GRL Engineers, Inc. Pile Driving Analyzer ®
CCNP 2008 SUBSURFACE INVESTIGATION FAILING 1500 DEPTH 398 5- 400

TS: 51.2
TB: 17.6

F (100)
V (23.8)

   A34 F34 

Project Information
PROJECT: CCNP 2008 SUBSURFACE INVESTIGATION
PILE NAME: FAILING 1500 DEPTH 398 5- 400
DESCR: HAMMER #5 N3 B-800
OPERATOR: SDW
FILE: FAILING 1500 DEPTH 398 5- 400
9/12/2008 4:27:05 PM
Blow Number 5/1

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

404.00
2.35

30000
0.492

16807.9
4.2

48.07
1.20

398.55

Quantity Results
CSX
CSI
CSB
EFV
ETR
BPM
FMX
VMX
DFN

ksi
ksi
ksi
k-ft
(%)
bpm
kips
f/s
in

12.7
13.3
12.9

0.287
81.9
0.0
30

13.0
0.62

Sensors
F3: [40-N3-1] 215.99 (1)
F4: [40-N3-2] 217.39 (1)
A3: [K0281] 355 mv/5000g's (1)
A4: [k0288] 355 mv/5000g's (1)
CLIP: OK
F3/F4: OK 1.07
V3/V4: OK 0.93

Version 2008.098.028



Appendix C 
SPT Energy Measurement Checklists, SPT Hammer Energy 

Measurement Log, and Gauge Calibrations. 



WORK PLAN WP-Tl3-01
SPT HAMMER ENERGY MEASUREMENT

SPT HAMMER ENERGY MEASUREMENT CHECKLIST

SchnabelEngineering,Inc

_______ProjeetNo: _Project: ~\-ve-(t L1{~f

DrillRigill:fe.,,~ {~f'J1 1~Hammer ill: ._s=--_BoringNo: G-:g06

SizeofRods:__N-=-...::3"-- _
LengthofRodSegments:

OD ofRods: _ IDofRods: _

InstrumentedSubassemblyID:_·,...,'-1;-6....-:,.",..-.-..::3=--_
Accelerometer10: D21] K2:ti
Pre-drillCheck

Calibrationofinstrumentsverified? Yes--.6o__
InstrumentedSubassemblyGeometry:

Rod sizematchesdrillstring?
Instruments>12inchesfromtop?
lnstrwnents> 4 inchescrosssectionchange?
Accelerometers< 4 inchesfromstraingages?

Yes,/'"No- --
Yes-LNo__
YesVNo
Yes\..7No__

FieldInspector: _
Signature

MeasurementSummary

TotalDepthofHole:
NumberofMeasurements:
Measurementswithpoordataquality:

DeviationsandUnusualConditions

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

Preparedby:--:::-: _
Signature

Approvedby: _
Signature

Company

Company

Date

Date

Page4of4 SCHNABEL ENGINEERING,INC.

WORK PLAN WP-TJ3-01 
SPT HAMMER ENERGY MEASUREMENT 

SPT HAMMER ENERGY MEASUREMENT CHECKLIST 

Schnabel Engineering, Inc 

Project: G,.\.-ve-r1- L1{~f _ ______ ProjectNo: __ _ 

Drill Rig ID: f a.,,~ {~ "' ., 1<;i0Hammer ID: ._s=--_ Boring No: G-:g()6 

Size of Rods: __ N-=--.:::3=:.......-__ _ OD of Rods: _ _ _ ID of Rods: ___ _ 
Length of Rod Segments: 

Instrumented Subassembly ID: ---,·"Y:....,6.--:::-N.,..-3=--_ 
Accelerometer 10: D 211 K 2:C8<t 
Pre-drill Cbeck 

Calibration of instruments verified? Yes -.60 __ 
Instrumented Subassembly Geometry: 

Rod size matches drill string? 
Instruments > 12 inches from top? 
Instrwnents > 4 inches cross section change? 
Accelerometers < 4 inches from strain gages? 

Yes "'/No - --

Field Inspector: _ ________ _ ________ _ 
Signature 

Measurement Summary 

Total Depth of Hole: 
Number of Measurements: 
Measurements with poor data quality: 

Deviations and Unusual Conditions 

Prepared by: -:::-: _ ___ _____ _ 
Signature Company Date 

Approved by: ___ _ _ __ _ 
Signature 

- - - ---- - ----
Company Date 

Page 4 of4 SCHNABEL ENGINEERJNG, INC. 



WORK PLAN WP·T13·01
SPTHAMMER ENERGY MEASUREMENT

SPT Hammer EnergyMeasurementLog
" ColaProject

CalvertCliffsNuclearPowerStation

DrillRig10 f~J ~ n~ 1?66 SPT Hammer 10 #-5 Boring (3-"66 6

.SPT Hammer PreliminaryAverage I Preliminary
Sample Length'of Blows SPT N Speed EnergyTransferredFV EnergyTransfer

Date. I Depth(ft)IRods (ft)l')I(blows/6")Value (bpm) Method(ft·lbs) Efficiency(%)

"'-1![g~;1k:3\-lkl-~rl?iX-tl n I<t~ I ~? F1t I-VL0.r~
1l'~'1 (r<j' .3,-'3'Z,~ ~ 1 .,.-~ -}l 2.I 4L./ 2 ~ 1.:
<t!'7..'1(01'I l.H:~-45 I 4~ '\1.-u.H':f11qrj I 44 I .10'1\ I ~
"6lz:~/(}11 51'.s-t'..61(aLl'1-~,...~~~ I ,~-r I q:~ I 3~ 1 I <lr;..
'''611..-17611'13,'$-1';I '1q I 4::-LI-fl!l\._j 4'-1 r---1.91 I 04
"lrhT/'~ I <ti3,'S-~l> I q'-I I /1--1'7__ '1'1./tJ..II 0.<- 1- '-"Ie, I ~s
<f/'i!1./b11l01;S·b,,116C'\ I ')--/6.-/1I 1..1'I 4<, I Z-Cfq ., 1,<
~he,/d~1 n1.')-}'ullZ.Ll I &,\-13I '2.t:>I 4-4 I 2'1G --I ~S"
Otlth.<tI I.n5-n~ 1111 I LI,'<g-l'l.I 26 I q3 I .la~ I ~ '8
~h/6"'b I )CiB:~-k>ol 1'5'1 I (1')~16-11 I 21 I t..f?, I .'30'7 1- - ~~
o..hltJ'¥Il~1,':)-14~ I 'C<:'\ IG-ckl'2..'21 I ~J I 36'1 --,-- ~ii

r--A"~"'7i--':':::-''''"'-:'-~-t-~~-+--fL-..L...:.'-~------':7--L.-+--~~--+---~~----+------:;~----j _ 9dO,~\:G,.
321

~/~!~ I;}6't,FZh\I· 21'--1-I~":"-I'l u I 1~ I SS I 334 I '15

~ "1+ - N6 Q6.~ 00.

'32S
11)M....uredfromIn.trulNlnb10lipolIPT.ampl.r.

Preparedby: Company: Date: _
Approvedby: Company: Date: _

Pace3 of4 SCHNABEL ENGINEERING,INC.

WORK PLAN WP-T13·01 
SPT HAMMER ENERGY MEASUREMENT 

SPT Hammer Energy Measurement Log 
" Cola Project 

Calvert Cliffs Nuclear Power Station 

Drill Rig 10 f~d ~ n~ ~ 'S6 ~ SPT Hammer 10 #- 5 Boring (3-~ d6 

,SPT Hammer Preliminary Average Preliminary 
Sample I Length'of I Blows SPT N Speed Energy Transferred FV Energy Transfer 

Date. I Depth (tt) Rodsjft)(1) J (blows/6") Value (bpm) Method_(t't·It~!t Efficiency (%) 

I ~~tl I1~ - 'l -~ -I ~~~ ~ f 1 q~ 1 ~~ ~ ~ 1 
« ' o<{ Z-3 (- 2.~ q. ~ -j ~ ~ - ({c.&.'( D .. :r", ; ii"f 31 - :$~ ,~ 51 ' ;-5- i l ~ I 4~/ _ __ 2j1: is 
~b ... '1l~1 '-f3/i- 4~ 1 4'; - I \i="iD-i f"l I ~"LJ t..l4_ L J6~ ~ 

-"[11..1#« 1 1~1') 1 '1Q 4:::-LI-!fl _ l \_----=r ___ Lt(·L J--==~~~i"t3 ~4 
"6lz.~b.1L 5'1.5-(...6 1 (oLl ' ,- j~",,~~ L '~ 1 __ i--:L1_ I _~~ , <l~ 

"lfh'r/,,, I t'3,'S-jJ>_L OJ.t../ 1 /1.-1'2-'1'1./ tJ.../ W'(- r- -- - t:q(,., _~ 

<t/7!1/t/tl \01;s·~~ 1 \69. I -~--=td-,T 1 LI 4s 2....Cfq-- - 1__ 1i~ 

~!tt1jd'lJ_''\','5 ·}'Z~ 1 -1i.~1.& '\ '" 13 I 1"2..(> Lf4 ~q~ - I ~ s-
GVt/6<t LJ315--.nrs1 lj'1 - 1 L/ ,<g- n .! '2...6 q 3 :~ c4 _~'8 
~ hI6"'h I l'f8.S ___ l'%'or 1'5LJ (o~16- 11 L 1 t..f3 ,30'7 -- 1 :is<g 
3J'2-/tJ 1 I l~s ::)- 14~ ! lG5.. 1 .G-=3-1'2.. -, . 2 1 ~.J .3il -- ,-- ~~ 

~~~~~~+-~~~~~~~~~--~~~----~~----1---~~~_~a. ~~~ 

~21 
q/~ lif 1 .26't,~--Z1l~- I ' 2. t ··f r-=~ -,,-/1.._1 r~ 5S 33'-1 ~S 

~~~~~~~+-~~~-=~~~~~~~~~~~----~~------~----~~~_ N6 oJ~ 

11) Measured from InatrulNlnb tollp of Wi sampler. 

Prepared by: Company: Date: ___ _ 
Approved by: Company: Date: ___ _ 
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WORK PLAN WP-T13-01
SPT HAMMER ENERGY MEASUREMENT

DrillRigID f&fJla~ )go

SPT Hammer EnergyMeasurementLog
ColaProject'

CalvertCliffsNuclearPowerStation

SPT Hammer 10 #:':5 Boring_..::::~_. ~~u::....::~::...-.. _

Sample
Date I Depth(ft)
q!4ldiIZ53.5-Z.sS'
0)I~ I~ I:J.(nA:S~2.('}Q
-rlll I.::>R],\,2r.;

-w~ I-lev·:be5
CfM Is<0 .34,("

~,. ~_ ...,fi"/

Lengthof
Rods (ft)111

-z..~q'

2'7'4
281
.3O'i
~
....,1./

SPT
Blows

(blows/6")
l.)~ X-I"?..
l:j.q-!~

17 Y -t,t/.,Sco"?
':;]-<1-/9
/).,~/3-2J

SPTN
Value
-;6
7(,

"~/2.

'l~

Z6

Hammer
Speed
(bpm)
.e:::u,
S~
.s~

.~ t

.5'(

PreliminaryAverage
EnergyTransferredFV

Method(ft-Ibs)

.~~
3 )1
.Job

~2()
3/C,

Preliminary
EnergyTransfer
Efficiencv(%)

A4
'1S
~Il
q:3
q2-

.,!Jo,.
I

.,,'I ~

,3Y2·3<f,E
J'<~ ,3.'"I...>'
.,{)3q,.....

-i..JWo

,'iV51
JeS6

..1 D

-!lO'l

1J.j.)~ -~<2
IIb ~I /p-';;.('

I \.J~TI
Ii-FJ-'-.1

fSi"

-.s
({5::

5"l..
5,'}

71'7
.cr-z

1..10
';;~J

~.,,,,,.,
~

J!?
'7'3
""./

__~ I

;

I

-""""":~~ __=-1 ,"l...,~ I I
,.
""", ~

,,->.7:..
--"

(1)ManuredfromInatrumaratolip01IPTtampltr. •

Preparedby: Company: Date: _
Approvedby: Company: Date: _
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WORK PLAN WP-T13-01 
SPT HAMMER ENERGY MEASUREMENT 

Crill Rig IC f&fJla~ ,go 

SPT Hammer Energy Measurement Log 
Cola Project ' 

Calvert Cliffs Nuclear Power Station 

SPT Hammer 10 1:f '5 Boring _~~_. ~~60~~ __ _ 

SPT Hammer 
. .. 

Preliminary Preliminary Average 
Sample Length of Blows SPTN Speed Energy Transferred FV Energy Transfer 

Date Depth (ttl Rods (ft)(1) (blows/6") Value (bpm. Method (tt-Ibs) Efficiencv (%) 

qI4!~ 'l53.5 - '(5 S' -z..~q' l)~ ~-\"L 26 5u. .~3D 
(.N 

OJH701 .Qt"F/:5-?f)a 2'7'-t l:j .q-)''') L(, '$1'"1 3 )1 '1S 
1/IJ :; :'i'3, \~2K 281 / . y -<rl· .$C'J? ,1::,, /:2_ .s~ ~E. <iII 

r!~ -le'V' :b(, 5 .30 '-1 '11-«-/9 2.9 .~ t };2(,) q~ 

Cj~ g~ O'3~ .;- ~2 L I)" ~/3 -2.] Z6 .5y 3/ c, q~ 

v, -.r ., -/, / 

<1/;0 . 3 Cf2 ·3'1J,-z;, , 'H'9' i)ti ')f? - ~~ fS/' 5"1.. 1..1.0 J!? 
, I J tc ,,~ t .. f 3'>6 Ilb~'/P ·')..(' 5',? ' :Je.$ '1'3 ( 

, I . ; if) ~8 ",~ 3 ) ( ;;'>:31.. -05 t'f1 1'10., to "" 'r 
.i ' t ~ ~~ • .J ~v 1100/ h-11·'J..~ r-;.. ."\ .z. .., ., > ~ I 

.. ". -,,' 

- -
.. 0- '-0, ~ ::It - -

i ..... ~ -]"' --.~ . ~~_I •• - ,-'1..,", , .. , 

I . , -' ~ 

, -,.""' •• • y' .... , . ... . ,. 
~~"': . . 

"'-., , . , 
~ - --~~ ....... " 

-~ 
. ...... _ ... _ ........ ,._ 1 __ ........ ,,_ &1 ___ 8ft .. __ _. __ 

(1) p p .. .. 

Prepared by: Company: Date: ___ _ 
Approved by: Company: Date: ___ _ 
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"-

Bridge1 Bridge2
ME Volts- Volts

------------------------
-.01 .00 .00
14.35 .07 .07
30.24 .-14-·- '~'14 --
46.57 .22 .21
58.85 .~7 .27
72.97 .34 .34
87.11 .40 .40
100.38 .46 .46
114.89 .53 .53
131.83 .61 .60
145.25 ..67 .66

StrainCal Bridge2 ForceCal StrainCal
---------- -------------------
217.44ME/V 15275.94Ibs/V 218.84ME/V
-.41 -5.96 -.38

.999987 .999997 .999991

lbs

-.87
1024.70

---2l"32.69
3253.45
4126.96
5118.29
6113.10
7038.55
804~.20

9205.49
101~9.04

ForceCal

1
2

-.~.

4
5·
6
7
8
9
10
11

CalFactor15178.40Ibs/V
Offset -7.97
CarrCoe .999993
ForceStrainCalibration

EA Factor69804.24Kips
Offset 20.85
CarrCoe .999988

CalibrationDataSheetforSPT rod#:40N3
Calibrated:15-Aug-07
Page1 of 2

CycleNo. 1
SampleNo.

Bridge1

CycleNo. 2
SampleNo.

1
2
3
4
5
6
7
8
9
10
11

lbs

-2.03
1137.92

. ~9_~Q~?_5

3029.23
4182.82
5170.12
6030.89
7041.70
8269.00
9037.48
10084.28

Bridge_1 Bridge2
ME Volts Volts

------------------------
-.06 .00 .00
16.14 .07 .08

_ _:?~L_9JL ___ -!~g. ,-:t.~ _
42.77 .20 .20
59.36 .28 .28
73.52 .34 .34
85.73 .40 .40
100.05 .47 .46
117.29 .55 .54
128.32 .60 .59
143.14 .66 .66

StrainCalBridge:l ForceCal StrainCal Bridge2 ForceCal

CalFactor15187.67Ibs/V
Offset -26.68
CorrCae .999987
ForcestrainCalibration

EA Factor70559.85Kips
Offset .3.33
CorrCoe .999998

215.24ME/V
-.43

.999987

15263:83lbs/V
-20.83
.999996

216.32ME/V
-.34

.999996

Calibration Data Sheet for SPT rod #:40N3 
Calibrated: 15-Aug-07 
Page 1 of 2 

Cycle No. 1 
Sample No. 

1 
2 

. ~. 
4 
5· 
6 
7 
8 
9 

10 
, 11 

lbs 

-.87 
1024.70 

---2I32.69 
3253.45 
4126.96 
5118.29 
6113.l0 
7038.55 
804l.20 
9205.49 

10119.04 

Bridge 1 Force Cal 

Cal Factor 15178.40 lbs/V 
Offset -7.97 
Carr Coe .999993 

Force Strain Calibration 
EA Factor 69804.24 Kips 
Offset 20.85 
Carr Cae .999988 

Cycle No. 2 
Sample No. lbs 
---------- --------

1 -2.03 

ME 
--------

-.01 
14.35 
30.24' 
46.57 
58.85 
72.97 
87.11 

100.38 
ll4.89 
131. 83 
145.25 

Strain Cal 
----------
2l7.44 ME/V 

-.41 
.999987 

ME 
------_ .... 

-.06 
2 ll37.92 16.l4 

Bridge 1 
Volts 

--------
. 00 
.07 
,-14·' 
.22 
.~7 

.34 

.40 

.46 

.53 

.61 
'.67 

Bridge 2 

Bridge 1 
Volts 

--------
.00 
.07 

3 
+. - - --- .- .- _ _ ~ 9 _!:i Q ~~5 _~§ ,_9JL ___ ,_!J,~ 

4 3029.23 
5 4182.82 
6 5170.12 
7 6030.89 
8 7041.70 
9 8269.00 

10 9037.48 
11 10084.28 

Bridge:1 Force Cal 

Cal Factor 15187.67 Ibs/V 
Offset -26.68 
Corr Cae .999987 

Force strain Calibration 
EA Factor 70559.85 Kips 
Offset . 3.33 
Corr Coe .999998 

42.77 
59.36 
73.52 
85.73 

100.05 
l17.29 
128.32 
143.14 

Strain Cal 

215.24 ME/V 
-.43 

.999987 

.20 

.28 

.34 

.40 

.47 

.55 

.60 

.66 

Bridge 2 

Bridge 2 
Volts 

--------
.00 
.07 
~'14 . 
.21 

'" 

.27 

.34 

.40 

.46 

.53 

.60 

.66 

Force Cal Strain Cal 
--------- ----------

15275.94 Ibs/V 2l8.84 ME/V 
-5.96 -.38 

.999997 .999991 

Bridge 2 
Volts 

--------
.00 
.08 
.. :!.~ -
.20 
.28 
.34 
.40 
.46 
.54 
.59 
.66 

Force Cal Strain Cal 

l5263:83 Ibs/V 216.32 ME/V 
-10.83 -.34 

.999996 .999996 



CalibrationDataSheetforSPT rod#:40N3
Calibrated:IS-Aug-07
Page 2 of 2

cycleNo. 3 Bridge1 Bridge2
SampleNo. lbs ME Volts Volts
------------------------------------------

1 4.93 .00 .00 .00
2 1058.28 14.92 .07 .07
-3- 2-04S-.--45- 29;0-9 .-1-3- -:1:3

4 3016.07 42.59 .20 .20
5 4194.52 59.65 .28 .27
6 5091..71 72.14 .33 .33
7 6176.40 87.29 .40 .40
8 7064.01 99.91 .46 .46
9 8089.49 114.32 .53 .53
10 9355.02 132.28 .61 .61
11 10016.80 141.53 .65 .65

StrainCalBridge1 ForceCal StrainCal Bridge2 ForceCal

CalFactor15260.85lbs/V
Offset -.70
CarrCoe .999994
ForceStrainCalibration

EA Factor70887.25Kips
Offset -3.90
CarrCoe .999996

215.28ME/V
.05

.999991._

15383.07lbs/V
-7.92

- .999996

217.01ME/V
-.06

.999995

BridgeExcitation:6.4Volts
A 60.4KOhm shuntresistorproduces5.0Voltsoutput.

__ __. 13~idge_ 1

CalibrationFactor: 215.99ME/V
EA Factor : 70417.12Kips

Calibratedby:

PileDynamics,Inc.
Calibratedon: 15-Aug-07
TraceabletoN.I.S.T.

B~iQ.g~ _2

217.39ME/V

Calibration Data Sheet for SPT rod #:40N3 
Calibrated: l5-Aug-07 
Page 2 of 2 

Cycle No. 3 Bridge 
Sample No. lbs ME Volts 

1 

---------- -------- -------- ----_ ..... _-
1 4.93 .00 
2 1058.28 l4.92 

·3' -2'04S-:'45 ' 29 ~ 0-9 
4 30l6.07 
5 4194.52 
6 S09l.7l 
7 6176.40 
8 7064.0l 
9 8089.49 

10 9355.02 
II lOOl6.80 

Bridge 1 Force Cal 

Cal Factor 15260.85 lbs/V 
Offset -.70 
Corr Coe .999994 

Force Strain Calibration 
EA Factor 70887.25 Kips 
Offset -3.90 
Corr Cae .999996 

42.59 
59.65 
72.14 
87.29 
99.91 

ll4.32 
l32.28 
l41.53 

Strain Cal 

215.28 ME/V 
.05 

._99999l 

Bridge Excitation: 6.4 Volts 

.00 

.07 

.-13-

.20 

.28 

.33 

.40 

.46 

.53 

.61 

.65 

Bridge 2 

Bridge 2 
Volts 

--------

.00 

.07 

.13 

.20 

.27 

.33 

.40 

.46 

.53 

.6l 

.65 

Force Cal 

15383.07 lbs/V 
-7.92 

.999996 

A 60.4K Ohm shunt resistor produces 5.0 Volts output. 

, ]3~idge_ 1 

Calibration Factor: 215.99 ME/V 
EA Factor 70417.l2 Kips 

Calibrated by: 

Pile Dynamics, Inc. 
Calibrated on: lS-Aug-07 
Traceable to N.I.S.T. 

217.39 ME/V 

Strain Cal 

2l7.01 ME/V 
-.06 

.999995 



PiIeDynaMics
J.J.-Jun-071.1.:57

EA/C 30.3Ks/f"t
1I1¢ :n:E.£:...
FR 20000 MB 30

DL -39
UT -1.
PK 1. TM-PEAK

FS - PJ: sn ~-- us
1.0 PH: HOPBAR 3.3

•••••••••••••••••••__••••••••••••••••••••••••0 ••••••••••••- ••••••••~., \.............................•••••••J'

I \ I
/ I J
I \ I

t \ !
r \ I
I \ J
I I I

...../ \ .,I.
I I (
I I r
I \ J
I " I. I '\'J
I ",
( ...~ I

)J -...'""-A.y-..,.,,I

[ALT-FJ./BB=60J PiieDynaMics.Inc. DPF

LE 39.6f"t
AR .1..7in2
EM 30000Ksi
SP 0.492K/f't3
loiS 1.681.0f"t/s
WC 1.6862ft/s

JC 0.40
FM 1..00
UM 1..00

QBTA: ON

FJ./2
F3/'4
AJ./'2
A3/'4

500/
21.3/
999/
999/

21.3
21.3 ..
999 TS 1.2 E B PD: Ic0288 LP 0.00 f"t rf777
355 TB 8.0 T1. 9.4 2L/C 4.7 UA .1.000IIJ.I"-'*"41LI 1..0 L.c=L/

H.I.S.T.Traceable

54 AMX= 120
105 FUP= 0.98

FMX=3.5

OP: alex[uer:4.05]

ACCELEROMETER CALIBRATION

PDA OPERATOR:

SERIAL NUMBER: ~~~~O~~~&~g~ _

CALIBRATION FACTOR: ~~O~7~J~~~v~/~~~ __

PAK (*5000):__~3=--~_S-....".~---------"DATE: 17-'YVf\I-107

zt1i
contactPileDynaMicsUSA

withyourquestions
telUSA - 21.6- 83.1.-61.31.
Tax USA - 21.6- 83.1.-091.6

UMX=
1;11111:::11a-SO-OFF FL-OFFPR-OFFEM X= o.2 ME X=

ccr·jR:MI=rI:J* J::I

QBiA: ON [ALT-F1./BB=60] Pile DynaMics. Inc. DPF 
Pile DynaMics 

1.1-Jun-07 1.1:57 
BN 49 FS - PJ: sn ~-- US 
SL 2680/ 3440/ 99 1.0 PH: HOPBAR ___ 3.3 

LE 
AR 
EM 
SP 
loiS 
WC 

JC 
FM 
UM 

39.6 
1..7 

30000 
0.492 
1.681.0 
1.6862 

0.40 
1.. 00 
1.. 00 

f"t 
in2 
l<Si 
K/f"t3 
f"t/s 
f"t/s 

EA/C 30.3 Ks/f"t 
III¢ @'#b:C:~." 

FR 20000 MB 30 

DL -39 
Ui -1. 
PK 1. TM-PEAK 

21.3 

................... _--.---' -......................................... , ............................................. . 
r \ " I \ I 

J I J 
f \ I 

t \ { 
r \ I 
I \ J 
I \ I 

..... / ........... \ ............. /. 
I \ ( 
I I r 
I \ I 
/ '\ I 

. I '\' I 
/ "I 

( '-.. I 
.~ ... ~~ AJJ ""'\,.'- ""-v-..,.,,I 

F1./2 
F3/4 
A1./2 
A3/4 

500/ 
21.3/ 
999/ 
999/ 

21.3 ................................................................................................................... . 
999 TS 1.2 E B PD: 1(0288 LP 0.00 f"t ~ 
3SS TB 8.0 TJ. 9.4 2L/C 4.7 UA 1.000 IiJ4"f'*41 LI 1..0 ~ 

UMX= 3.5 FMX= 
l·tllll=aM SQ-OFF FL-OFF PR-OFF EM X = O. 2 ME X = 

54 AMX= 120 
105 FUP= 0.98 

contact Pile DynaMics USA 
with your questions 

tel USA - 21.6 - 831.- 61.31. 
f"ax USA - 216 - 831.- 091.6 

cct·jA:j.=r.A.I;J* ...... " ••• J:I 

ACCELEROMETER CALIBRATION H.I.S.T. Traceable 

SERIAL NUMBER: ____ ~~~O~~~&~~ ______________________ _ 
CALIBRATION FACTOR: ____ ~~O~7~J~~~v~/~~~ ____________ __ 

PDA OPERATOR: 

PAK (*5000): _....:3=-~_S-___"....._---------J,lDATE: I1-Tvf\l- 10 7 

ZPi 
OP: alex [uer:4.05] 



FR 20000 HB 30

PiIeDynaMics
08-Feb-081.3:16

BN 59
SL 2742/3440/99

FS -- Pol: sn ~-- US
1.0 PH: HOPBAR ~ 3.3........................................................·..··....,·..·....·....·1····..····....··......··..··..··..·

r \ '
'\ I
I \ I
I \ I

.1·.\ . J.
I \ I
I \ J
I \ I
J \ I

..I i ~ .
I \ I
J I I
I \ I

I I /
\. 'f

/ ..... /

: I """"'... }
"'""'=-«.....1'1 -'--"'It.",,"-,,I'

2.13
21.3 .
999 TS 12 E B PD: k61.1 LP 0.00 f't~
31.5TB 8.0 T.1 9.5 2L/C 4.7 UA 1.000lil...,...,."LI L 0 ~

[ALT-F1/BB=601 PileDynaMics,Inc. DPF

500/
21.3/
999/
999/

FJ./2
F3/4
A1./2
A3/4

DL -29
UT -1.
PK 1 TM-PEAK

LE 39.6f"t
AR 1..7in2
EM 30000Ksi
SP 0.492K/f"t3
WS 1.6810f't/s
WC 1.6862f"t/s

JC 0.40
FH 1..00
UH 1.00

EA/C 30.3Ks/f"t
"I~ t4l;;<'£:III_

QBTA: ON

W¥t1{~#l:.J. Sa-OFFFL-OFFPR-OFF

lJMX=
MX=

3.8
0.2

FMX=
MEX=

59
115

AMX= 169
FUP= 1.00

N.I.S.T.Traceable

PDA OPERATOR:
OP: alex[ver:4.0S1

ACCELEROMETER CALIBRATION

SERIAL NUHBER: ~~~_~__I_I __

CALIBRATION FACTOR: ~_C)__~__3~M~v~/~G~ ___

PAK (*5000>: 3_1__S-----,01"- ..,ATE:0 g -F r=rs-0 ~
contactPileDynaMicsUSA

withyourquestions
telUSA - 21.6- 831.-61.31.
f'axUSA - 21.6- 831.-091.6

QBTA: ON [ALT-Fl/BB=601 Pile DynaMics. Inc. DPF 
Pile DynaMics 

08-Feb-08 1.3:16 
BN 59 

~~.= ..................................... ~~.; .. ~~?~~~ .... r ••••• •• ••••• ··I·· ...... · ...... -·~·~ ~~ SL 2742/ 3440/ 99 

r 1 J 
J \ I 
I \ I 
, \ 1 
1"\ J. 
I \ I 
I \ J 
I \ I 

J \ 1 
.• 1 •.•••••••..• i' .......... .. 1. • 

I \ 1 
J I I 
I \ r 
I \ J 
1 \ • • f 
! ~~ I 
I ...} 

LE 39.6 f't 
AR 1.7 in2 
EM 30000 Ksi 
SP 0.492 K/f't3 
loiS 16810 f'tl's 
WC J.6862 f't/s 

JC 0.40 
FM 1.00 
UM 1.00 

........ "="""' .... r-' '" ... .-1._ ....... ~\.o .... ~J EA/C 30.3 Ks/f't .~ 

1~'~II~;~~~(J~·~;;':~:lI::~:·~ .. j]-!itlj~I-----r"·"··""""·····""·"""··""""" .. 
FR 20000 MB 30 

DL -29 
UT -1 
PK 1 TM-PEAK 

213 F1./'2 
F3./'4 
A1./'2 
A3./'4 

5001' 
2131' 
999/ 
9991' 

213 ................................................................................................................... . 
999 TS 12 E B PO: kGll LP 0.00 f't ~ 
315 TB 8.0 Tl 9.5 2LI'C 4.7 UA 1000 ,,) ••• ,.. ..... LI 1.. 0 ~ 

UMX= 3.8 FMX= 
W·jllij3a- SQ-OFF FL-OFF PR-OFF E X = O. 2 ME X = 

59 
115 

AMX= 169 
FUP= 1.00 

contact Pile DynaMics USA 
with your questions 

tel USA - 216 - 831- 6131 
f'ax USA - 216 - 831- 0916 

ce·jR#I.* ... I;J*"~ .. 'I.liJ#I 

ACCELEROMETER CALIBRATION N.I.S.T. Traceable 

SERIAL NUMBER: ____ ~~~_G_I_I ______________________ __ 
CALIBRATION FACTOR: ____ ~_C) ___ ~_3~M~V~/~~~ __________ _ 
PAK (*5000): ___ 3_1 __ S-__ ->"'-_______ JJATE: C) g - F r= f3 - 0 g 

PDA OPERATOR: 
OP: alex [ver:4.051 



QBTA: ON [ALT-F~/BB=60J PileDynaMics.Inc. DPF

FR 20000 MB 30

PileDynaMics
08-Feb-0813:08

BN 42
SL 2742/3440/99

FS - PJ: sn ~-- US
10 PH: HOPBAR ~ 3.3

..........1 1' '/ \ ;

J \ I
. I . . \ . . J •
I \ I
J \ I
I \ I
r \ )

.f·•..•••.....\..•........•.1- .
I 1 J
r \ I
I \ 1
I I I

.1 \' '1

j "
I '. I

___......J ...""""........_~JJ

2J.3
213 .
999 TS J.2 E B PD: k04J.O LP 0.00 ft~
380 TB 8.0 TJ.9.5 2L/C 4.7 UA J.OOO W.CU......OJ LI L 0 LL::::.V

500/
2J.3/
999/
999/

F.1/2
F3/4
A1/2
A3/4

DL -30
UT -J.
PK 1. TN-PEAK

LE 39.6n
AR ~.7 in2
EM 30000Ksi
SP 0.492K/ft3
WS ~68J.0 f't/s
WI:! ~6B62 ft/s

JC 0.40
FH J..OO
UM J..OO

EA/C 30.3Ks/f't
"I~ rtl#E.'C'"

AMX= 149
lJP=0.98

62
1

4.0

-',

OP: alex[ver:4.05l
PDA OPERATOR:

SERIAL NUNBER: ~~~~C)~4~/~()~ _

CALIBRATION FACTOR: ~._CJ~7__~~M~V~/__6 _

PAK (*5000>: ATE: O~-F£B~Oe_t
-------=---r=--:------~~

ACCELEROMETER CALIBRATION

lJMX=

PileDynaMicsUSA
yourQuestions
- 2J.6- 83J.-6.13J.
- 21.6- 831.-09J.6

contact
with

telUSA
faxUSA

FMX=
w;JIIIl::il:.Ji_SQ-OFFFL-OFFPR-OFFEMX= 0.2 MEX=

QBTA: O~ [ALT-FJ./BB=60J Pile D!:JnaMics. Inc. DPF 
Pile DynaMics 

08-Feb-08 13:08 
LE 
AR 
EM 
SP 
loiS 
We! 

Je! 
FM 
UM 

39.6 
1..7 

30000 
0.492 
J.68J.0 
J.6862 

0.40 
1.00 
1.00 

oft 
in2 
Ksi 
K/'ft3 
'ft/s 
ft/s 

EA/C 30.3 Ks/'ft 
III¢ ttl#b~:~.M_ 

FR 20000 MB 30 

DL -30 
UT -1 
PK 1 TM-PEAK 

213 

B~ 42 
SL 2742/ 3440/ 99 

FS- PJ: sn ~--US 
10 PN:HOPBAR ~ 3.3 ......... ·1················· ...................................... / .............. \ .................................. . 

J \ r 
I \ J 
J \ I 
J \ J 
I • . \ . . J • 
I \ I 

J \ i 
I \ I 
r \ ) 

• I' ••••••...•• \ ..•..•..•..•• 1- . 
J 1 J 
r \ I 
J \ J 

ill 
• J \' • J 

/ ,I 
I '~I 

.............. ~..;J ... "\"""" ......... _¥J' 

FJ./2 
F3/4 
A1/2 
A3/4 

500/ 
213/ 
999/ 
999/ 

213 ................................................................................................................... . 
999 TS 12 E B PD: k0410 LP 0.00 ft ~ 
380 TB 8.0 T1 9.5 2L/C 4.7 UA 1000 li'W"fot4 LI J.. 0 LL::::..V 

UMX= 4.0 FMX= 
.·llfll#l:t!iMSQ-OFF FL-OFF PR-OFF EM X = O. 2 ME X = 

62 
121 

AMX= 149 
FUP= 0.98 

ACCELEROMETER CALIBRATIO~ N.I.S.T. Traceable 

SERIAL "UMBER: ____ ~~~C)=-4~f~C)~ ____________________ _ 

CALIBRATION FACTOR: ____ ~._CJ~7 __ ~~M~v~/~6 ____________ __ 
contact Pile DynaMics USA 

with you r Clues t ions PAK (~OOO): ----=:....--==---"e....-::-..,.----.J! 
tel USA - 216 - 831- 6J.31 
'fax USA - 216 - 831- 0916 PDA OPERATOR: 

ccr-jHill:t:'.liJ#If..'I ... "·I,J#I 



BTA: ON [ALT-F~/BB=60l PileDynanics.Inc. DPF

FR 20000 MB 30

EA/C 30.3Ks/t"1o
•

PileDynaM ics
~~-Jun-07 ~~:46

BN 25
SL 2680/3440/99

FS - PJ: sn ~-- US
1.0 PH: HQPBAR ~ 3.3

•••••••••••••••••••••••••••••••••-•••••••••••••••••••••••••••••••••••0J"'"'.............................................•••, \

I \ J
/ \ I
,I \ I
I' l /.
I \ I

r \ !
/ \ 1

.~--",•••••••••••••••'1•••••••.•••\•••••••••••••••/.
( I 1
r \ J
1 \ I
I ~ I

.1 '\' ./
I \ I
r "'- I
I -""-v I

:1/ -\.J,,-

1't
in2
Ksi
K/1't3
ft/s
1'10/5

DL -3~

UT -~
PIC 1. TM-PEAK

LE 39.6
AR 1.7
EM 30000
SP 0.492
WS ~6810

WC 1.6862

JC 0.40
FM ~.OO

UM 1.00

F~/2

F3/4
A1./2
A3/4

500/
2~3/
999/
999/

2~3
2~3 .
999 TS 1.2 E B PO: k0397 LP 0.00 1't~
370 TB 8.0 T1 9.4 2L/C 4.7 UA ~OOO L!J.";-'I';WLI 1.0 LL.:::L/

UMX= 3.4 FMX=
':lij.j#jili.SQ-OFFFL-OFFPR-OFFEMX= 0.2 MEX=

52
101

AMX= 120
FUP= 1.00

H.I.S.T.Traceable

OP: alex[ver:4.0Sl

ACCELEROMETER CALIBRATION

PAK (*5000>:__~~~~----------~

POA OPERATOR:

SERIAL NUMBER: _--'K--'-O--'3:........:..?....:.7 _

CALIBRATION FACTOR:__~._~_7_~_M~V~/~&~ _
contactPileDynaMicsUSA

withyourquestions
telUSA - 2~6 - 831-6131
faxUSA - 21.6- 831.-091.6

kC:1Ailil:::r..!(lljl3'''I.'''I'J:I

QBTA: ON [ALT-F~/BB=60] Pile DynaMics, Inc. DPF 
Pile DynaMics 
~~-Jun-07 ~~:46 

LE 39.6 ft 
AR L7 in2 
EM 30000 Ksi 
SP 0.492 K/ft3 
WS ~6810 ft/s 
WC 1.6862 ft/s 

JC 0.40 
FM 1..00 
UM LOO 

EA/C 30.3 Ks/ft 
1I1~ , .. :;''1::''._ 
FR 20000 MB 30 

DL -3~ 
UT -~ 

PI( 1 TM-PEAK 

2~3 

BN 25 
SL 2680/ 3440/ 99 

FS- PJ: sn ~--US 
~o PN: HOPBAR ___ 3.3 

•••••• ~ •• ,~. Of •••••••••••••••••••••••••••••••••••••• 0 •••••• O •••••••••• Y"" ••• "' ••• 0 ••• 0 •••• 0 ••••••••••••••••• 00 ••• 0. 

" \ I, J 
I \ I 

: \ I 
J" I I. I' , 

I \ f 
/ \ I 

•.• ....., ......................... , •.••.•..... \ .........•••••. 1. 
( \ I 
r \ J 

I I I 
) ~ I 

.1 \- .: 
I \ I 

/ "'--v J 
~/ -v_\'J,,1 

F1./2 
F3/4 
A1/2 
A3/4 

500/ 
21.3/ 
999/ 
999/ 

213 ................................................................................................................... . 
999 TS 1.2 E B PD: k0397 LP 0.00 ft ~ 
370 TB 8.0 T1 9.4 2L/C 4.7 UA 1.000 iil ........... LI 1. 0 LL.:::L/ 

UMX= 3.4 FMX= 
'-unol#lilMSQ-OFF FL-OFFPR-OFF EMX= 0.2 MEX= 

ACCELEROMETER CALIBRATION 

52 
101 

AMX= 120 
FUP= 1.00 

N.I.S.T. Traceable 

SERIAL NUMBER: __ ~F\~O~3~?~7 ______________________ ___ 

CALIBRATION FACTOR: ____ ~._~ __ 7_~~M~V~/~&=-______________ __ 
contact Pile DynaMics USA 

wi th your quest ions PAK (*5000): _-=::.......!.-=--,-____________ -'" 
tel USA - 21.6 - 83~- 61.31. 
fax USA - 21.6 - 83~- 091.6 PDA OPERATOR: 

' .. jR@I::t .... J#I.#lN.j.11OjI 



LP 0.00
LI ~.OUA 1000

PO: k0286
2L~C 4.7

E B
Tl 9.5

BN 32
SL 2680~ 3440~ 99

FS - Pol: sn ~-- US
10 PN: HOPBAR ~ 3.3

··········1···········································...···....·.._···........·c·......······..··············..····
I \ I
I I I
I \ I
J \ I
I. . \ . I'
r \ I
I \ /
J I J

/ 1 J••J ••••.•••••.~ •....••.•....,.
I \ /
I \ I
J \ /
I \ I
./ '> ./
J .. I

/ "'-", /
--..........""'".I ..,-'\0_ ........J f

[ALT-F~~BB=60] PileDynaMics.Inc. DPF

t"t
in2
Ksi
K~t"t3

ft:/s
t"t/s

~~;~-p;;; ...•...•..1...•...•...•...•...•...........•...•...•.1..............................
999/ 999 TS 12
999/ 350 TB 8.0

F~/2
F3/4
A1/2
A3/4

DL -39
UT -1
PK 1

FR 20000 MB 30

LE 39.6
AR 1.7
EM 30000
SP 0.492
WS J.6810
we 16862

olC 0.40
FM 1.00
UM 1.00

PiIeDynaMics
11-Jun-0?11:49

EA/C 30.3Ks/t"t:
1m ;":I''Cn.

QBTA: ON

SERIAL NUMBER: f(~~o~~~g~~~ ___

CALIBRATION FACTOR: ~.~O_7~~~~~~'J6L- __

PAK (*5000>:__~~~~~ ~ " -j"lJIJ-C)1

AMX= 139
lJP= 1.01

N.I.S.T.Traceable

57
11

FMX=3.7

OP: alex[ver:4.0SJ

ACCELEROMETER CALIBRATION

PDA OPERATOR:

contactPileDynaMicsUSA
withyourquestions

telUSA - 216 - 831-6131
faxUSA - 216 - 831-0916

kC:1A:lI::tA:.1:1=f........III::I

lJMX=
.·lijll=i:.MSQ-OFFFL-OFFPR-OFFEMX = O.2 ME X=

QBTA: ON [ALT-F~/BB=60] Pile DynaMics. Inc. DPF 
Pile DynaMics 

11-Jun-07 11:49 
LE 39.6 f't 
AR 1.7 in2 
EM 30000 Ksi 
SP 0.492 K/f't3 
WS ~68~0 f't/s 
WC 16862 f't/s 

.JC 0.40 
FM 1.00 
UM ~.OO 

FR 20000 MB 30 

DL -39 
UT -~ 

PK 1 TM-PEAK 

2~3 

2~3 

BN 32 
SL 2680/ 3440/ 99 

FS - P.J: sn ~-- US 
10 PN: HOPBAR ~ 3.3 .......... j ....................................................... ;,- ............ \ .................................. / 
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AMX= 139 
FUP= 1.01 

ACCELEROMETER CALIBRATION N.I.S.T. Traceable 

SERIAL NUMBER: ___ ~f(~=O~~~g~&~ _________ __ 
CALIBRATION FACTOR: ____ ~.~O~7~t1~~~/~6L-______________ __ 

contact Pile DynaMics USA 
with your questions PAK (*5000):_ ....... ~'""'---::;;-:-_____ _ 

tel USA - 216 - 831- 6~3~ 

f'ax USA - 2~6 - 831- 09~6 PDA OPERATOR: 
OP: alex [ver:4.05] 



QBTA: ON [ALT-F1/BB=601 PileDynaMics.Inc. DPF

FR 20000 MB 30

f't:~LP 0.00
LI 1.0UA 1.000

po:k03SJ.
2L/C 4.7

E B
TJ. 9.4
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AR 1.7
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WC J.6862

JC 0.40
Ftt J..OO
UM 1..00

PileDynaMics
J.J.-Jun-07J.1.:55

EA/C 30.3Ks/f't
1m '"::1'.'1::'''

(I-TON-07

AMX= 129
FUP= 1.00

(·)R:lI::t.'iUl#l_=UUilllCDl

N.I.S.T.Traceable
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OP: alex[ver:4.0S1

ACCELEROMETER CALIBRATION

POA OPERATOR:

PAK (*5000): ~~__----~~~

SERIAL NUMBER: ~i(~O~d~8~/ ___

CALIBRATION FACTOR: ~.~C?~7_'~IL1~vLJ~UL- _

..
contactPileDynaMicsUSA

withyourquestions
telUSA - 2J.6- 83J.-613J.
faxUSA - 216 - 83J.-091.6

UMX= 3.8 FMX=
W:lijll::liOli.SQ-OFFFL-OFFPR-OFFEMX= 0.2 MEX=

QBTA: ON [ALT-F1/BB=60] Pile DynaMics. Inc. DPF 
Pile DynaM ics 

11-Jun-07 11:55 
LE 39.6 f't 
AR 1.7 in2 
EM 30000 Ksi 
SP 0.492 1(/ft3 
WS 16810 f't/s 
WC 16862 f't/s 

JC 0.40 
FM 1.00 
UM 1.00 

FR 20000 MB 30 

DL -34 
UT -1 
PJ( 1 TM-PEAK 

21.3 
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BN 47 
SL 2680/ 3440/ 99 

FS -- PJ: sn ~-- US 
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ACCELEROMETER CALIBRATION 

58 
113 

AMX= 129 
FUP= 1.00 

N.I.S.T. Traceable 

SERIAL NUMBER: ____ ~~~o~~~8~/ ______________________ _ 
CALIBRATION FACTOR: ____ ~.~~ __ 7 __ '~~~v~,~UL-____________ __ 

contact Pile DynaMics USA 
wi th your quest ions PAK (*5000): _____ ~~;;----__;:_::--...JJ 

tel USA - 21.6 - 831- 6131 
(I-TUN-07 

fax USA - 216 - 831- 0916 PDA OPERATOR: 
«e·' .. :II.#;.4.1;\#II\. ..... '1.'.J#I '·jA@.:::r .... I::t.#lw.·jlN:Q 



. PileDynarriics,inc.certi.fies-that the 

·PileDriving Analyzei®, Model·PAK · 

Serial Number: 1703K .. 

. : was calibrated on~';JtQ.,uf1:.V''i '2. co?;' . 

ing a PDA Calibr~tion B.dx whose output was calibrated with test equipment - ... 
traceableto NIST. 

.. Tested by /lta;-~ 
~. ~Inc. / ?-/ / . 4535 Renaissance Parkway 

_ Cleveland, Ohio 44128 USA 




