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GEOVision 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 Geometrics Geode or Geometrics Strataview.  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 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 Geometrics Geode) 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 
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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 PICKWIN95.EXE version 
3.2.0.1, and saved as a .vs pick file.  Note the duration in milliseconds in the spaces 
provided on the data form.  Calculate average sine wave frequency for each channel 
pair (1-2, 3-4, etc.) by dividing the duration by 9.  Note the 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 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

~ EDISON ESr 

Metrology 
7300 Fenwick Lane 
Weslminster, CA 926&3 
Toll free: 866-723-2257 

Man ufacturer: Geometries 
Model Number: GEODE 
Description: Siesmograph 
Asset Number: 3459 
Serial umber: 3459 
Cal. Procedure: Customer 

PO Number: 9200-090716-01 

RemRr\(s: 

Rizzo Project 10-4310 

Page 1 of4 

Calibration Report 1IIIllilimilfli rn~IHiliiillllnlll 

GEOVision Geophysical Services 
1)24 Olympic Drive 

Corona, CA 92881-3390 

573796 

Lab Code: 105014-0 

Ambient TemDerature: 23°C 
Ambient Humidity: 56% RH 
Condition. As Found: In Tolerance 

Condition As Left: in Tolerance - No Adjustment 
Calibration Date: 07/1712009 
Calibration Due Date: 07/1712010 
Calibration Interval: 12 Months 

The unit was calibrated with the customcr's procedure and speci fication's which have been reviewed by Metrology Engineering and documented 
in SeE Document M0l3985. The data can be found on pages 2 and 3 of this report with the original observation data on page 4. 

Standards Utilized 
I,D. No. Manufacturer Model No. Description Cal. Date OIlcE! Oate 

81-01252 Hewlet.t Packard 5335A OPT 010,203040 Counter, Universal 01129/2009 07129/2009 

8 1-01347 Hewlett Packard 3325A Generator, Funditili . Synthesizer 05104/2009 11/04/2009 
S1-03686 Fluke 910 Standard. Frequency, Controlled, Gps 0112412009 0112412010 

Calibration. Perforll1ed By: Quality Reviewer; 

Branson, Craig A Metrologist 714-895-0714 
Title Phi)t}e 

This report may not be reproduced, except in full. without written permission of this laboratory. This report must not be used by the clienl to claim product 
certification , approval, or endorsement by NVkAP, NIST, or any agency of the Federal Government. The results stated In this report relate only to the 
items tested or calibrated. Measurements reported herein are Iraceable to SI unils via national standards maintained by NIST. Thls laboratory and 
calibration are in compliance with NVLAP laboratory accreditation c riteria established by NISTINVLAP under the specific scope of accreditation for lab 
code 105014-0, and in compliance with ISOIIEC 17025:2005, ANS IINCSl Z540-1-1994 and 10CFR50, Appendi)( B. Where uncertainties are provided. 
the uncertainty stated is Ihe expanded uncertainty of the measurement, where k=2. 
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Weslminster, CA 926&3 
Toll free: 866-723-2257 

Man ufacturer: Geometries 
Model Number: GEODE 
Description: Siesmograph 
Asset Number: 3459 
Serial umber: 3459 
Cal. Procedure: Customer 

PO Number: 9200-090716-01 

RemRr\(s: 

Rizzo Project 10-4310 

Page 1 of4 

Calibration Report 1IIIllilimilfli rn~IHiliiillllnlll 

GEOVision Geophysical Services 
1)24 Olympic Drive 

Corona, CA 92881-3390 

573796 

Lab Code: 105014-0 

Ambient TemDerature: 23°C 
Ambient Humidity: 56% RH 
Condition. As Found: In Tolerance 

Condition As Left: in Tolerance - No Adjustment 
Calibration Date: 07/1712009 
Calibration Due Date: 07/1712010 
Calibration Interval: 12 Months 

The unit was calibrated with the customcr's procedure and speci fication's which have been reviewed by Metrology Engineering and documented 
in SeE Document M0l3985. The data can be found on pages 2 and 3 of this report with the original observation data on page 4. 

Standards Utilized 
I,D. No. Manufacturer Model No. Description Cal. Date OIlcE! Oate 

81-01252 Hewlet.t Packard 5335A OPT 010,203040 Counter, Universal 01129/2009 07129/2009 

8 1-01347 Hewlett Packard 3325A Generator, Funditili . Synthesizer 05104/2009 11/04/2009 
S1-03686 Fluke 910 Standard. Frequency, Controlled, Gps 0112412009 0112412010 

Calibration. Perforll1ed By: Quality Reviewer; 

Branson, Craig A Metrologist 714-895-0714 
Title Phi)t}e 

This report may not be reproduced, except in full. without written permission of this laboratory. This report must not be used by the clienl to claim product 
certification , approval, or endorsement by NVkAP, NIST, or any agency of the Federal Government. The results stated In this report relate only to the 
items tested or calibrated. Measurements reported herein are Iraceable to SI unils via national standards maintained by NIST. Thls laboratory and 
calibration are in compliance with NVLAP laboratory accreditation c riteria established by NISTINVLAP under the specific scope of accreditation for lab 
code 105014-0, and in compliance with ISOIIEC 17025:2005, ANS IINCSl Z540-1-1994 and 10CFR50, Appendi)( B. Where uncertainties are provided. 
the uncertainty stated is Ihe expanded uncertainty of the measurement, where k=2. 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

Test o. 573796 
Asset o. 3459 

STEP FUNCTION 
NUM TESTED 

CHI-CH2 
Frequency 
Sine Wave 

I 

I 

I 

I 

I 

CHJ-CH4 
Frequency 
Sine Wave 

I 

I 

I 

I 

I 

CH5-C H6 
Frequency 
Sine Wave 

I 

I 

I 

Remnrl<s: 

MmJCnu CPId: Ym lon1.1.1 (Profess_Q 

Custom Specification Report 
Geometries GEODE Siesmograph, 

NOMINAL 
ASFO ND AS LEFT 

VALUE 

5.000Rz 5.000 Same 

10.00 Hz 10.00 Same 

20.00 Hz 20.00 Same 

50.00 Hz 50.00 Same 

100.0 Hz 99.94 Same 

ZOO.OHz 200.1 Same 

5.000 Hz 5.000 Same 

10.00 Hz 10.00 Same 

20.00 Hz 20_00 Same 

50.00lli 50.00 Same 

100.0 Hz 9 Same 

200.0 Hz 200.1 Same 

5.000 Hz 5.000 Same 

10.00 Hz 10_00 Same 

20.00 Hz 20.00 Same 

50.00 Hz 50.00 Same 

Sno DUI: (DBIABOI6-5CAI-4D89-AJ8F..JS/JC66IA 7/6/ (eJ 
Do< DUI: (E9DAODF1-8IJH f"90-9C8 D-610FIF1SBl5Fj (0) 

ATTACHMENT 2 
Page 1 of2 

Out 
of 

Tol 

Geovision Report 10171-03 Bell Bend Refraction Geophysics Rev 0 August 31 , 2010 

Rizzo Project 10-4310 

Page 2 of4 

CALIDRATION 
TOLERANCE 

4.950 to 5.050 Hz 
rEMU 0.0000251 

9.90 to 10.10 Hz 
(EMU 0.000050J 

19.80 to 20.20 Hz 
rEMU 0.0001001 

49.50 to 50.50 Hz 
[EMU 0.000250] 

99.0 to 101.0 Hz 
rEMU 0.000500J 

198.0 to 202.0 Hz 
rEM 0.001000] 

4.950 to 5.050 Hz 
[EMU 0.000025) 

9.90 to 10.10 Hz 
(EMU 0.000050] 

19.80 to 20.20 Hz 
rEM 0.000100) 

-
49.50 to 50.50 Hz 
[EMU 0.000250J 

99.0 to 101.0 Hz 
rEMU 0.0005001 

198.0 to 202.0 Hz 
rEMU 0.0010001 

4.950 to 5.050 Hz 
(EMU 0.0000251 

-
9.90 to 10.10 Hz 
(EMU 0.0000501 

19.80 to 20.20 Hz 
(EMU 0.0001001 

49.50 to 50.50 Hz 
(EMU 0.000250[ -- -

Customer 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

Test o. 573796 
Asset No 3459 

TEP FUNCTIO 
NUM TESTED 

CH5-CH6 
Frequency 
Sine Wave 

I 

t-

Remarks: 

MlNiCals CPM: Ymlon 1.1.1 (PIl'!cnlt)/UJI) 

Custom Specification Report 
Geometries GEODE Siesmograph, 

NOMlNAL AS LEFT VALUE 
AS FOUND 

100.O Mz 99.94 Same 

200.0 Hz 200.1 Same 

5>Y: DUI: (DBIABOI6-SCII-40B9-AJIJF-BSJJC66IA726) Ie) 

Doc DUI: (1i9DAODf'l-' IJ1,4f'9D-9CBD-dIOFI!'1SB45F) (0) 

ATTACHMENT 2 
Page 2 of2 

OUI 
of 

Tol 

Geovision Report 10171-03 Bell Bend Refraction Geophysics Rev 0 August 31 , 2010 

Rizzo Project 10-4310 

Page 3 of4 

CALIBRATION 
TOLERANCE 

99.0 to 101 .0 Hz 
[EMU 0.000500) 

198.0 to 202.0 Hz 
[EMU 0.00] 000) 

Customer 
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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) 

Geometrics Model no.: 
"';3;;";4'="59~..c..;.;;";;""'------Calibration date: 

...:C:..:.ra::;i.S!.g..::B:.:.:ra:::.n.:.;:s~on:.:.-_____ Due date: 

"",H~e-:-w"...le;...,tt:-:-P"",a""c.,..k.;...ard~ ____ Model no.: 
..:::2:.:,6==:26o-:.A,.:.:0:-:9...:;8,;..8.;.,1 -::-:-_____ Calibration date: 
..::S:.::C:.::E:...:.#:...:S:...:.1....:-0:...:.1.::.25=.::2=--____ Due date: 

..:,H:.;:e:,:;w:,:.:le;,:tt;..::-Pc7a::,:c::-:k::;ar..::d _____ Model no.: 

..:::2:.:,6;,:52o-:.A,;::2==5...:;6":..47;.,,,.,:--____ Calibration date: 

..::S:..::C..::E~#..::S~1-...:;0~13::...;4;.;.7 ____ Due date: 

24 dB 
None 
See sample period in table below 
o 

System date = correct date and time 7117/2009 

PROCEDURE: 

Geode 
7/17/2009 
7/17/2010 

5335A 
1/29/2009 
7/29/2009 

3325A 
5/4/2009 
1114/2009 

Set sine wave frequency to target frequency with amplitude of approximately 0.25 volt peak 
Set file length to 2.0 seconds for 5 Hz test, 1.0 seconds for all others. 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 PICKWIN95.EXE program, note duration on data form, and save as 
.vs file. Calculate average frequency for each channel pair and note on data form. 

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

Maximum error «AVG-ACT)/ACT*100)% As found As left 

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

Ch 1-2 Ch 1-2 Ch 3-4 Ch 3-4 Ch 5-6 
(Hz) (Hz) I (microS) (millisec) (Hz) (millisec) (Hz) (millisec) 

5.000 5.000 31 .25 701 f ~ C>O ~.ooo I ~oo 5"'.000 Ii 00 
10.00 10.00 20.83 702 IC.~ 9"D.O /000 8~q Cf 
20.00 20.00 20.83 703 '""150.0 l..o.OO "150.0 e..O. OO L{5'o.o 
50.00 50.00 20.83 704 18O.b 5'000 I go. 0 5 0 .00 1 flo. 0 
100.0 100.0 20.83 705 'to .tJ5 q ~ :=t&( qf),O 5 'i~.9'" "0.0) 
200.0 200.0 20.83 706 4 '1,'i>fj 200.1 ,-{4.~f Z,.co. I /"{'-I. '\ ~ 

Calibrated by: Craig Branson 7/17/2009 
Name Date 

Witnessed by: Robert Steller 7/17/2009 
Name Date 

Seismic Recorder/Logger Calibration Data Form Rev 2.0 

Geovision Report 10171-03 Bell Bend Refraction Geophysics Rev 0 August 31, 2010 

P, L{.~ '-t 
3'-i 5"9 
5i3'1<=tC:. 

Average 
Frequency 

Ch 5-6 
(Hz) 

tS'.000 
(<!:J.oc 
z,.o.oo 
50.00 
«1 cL<=i4 
Zoo.!>. I 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

~ EDISON ESr 
,\ .,(()IT/lFII"~ ("MI(oIINM om,,,. 

Metrology 
7300 Fenwick Lane 
Wcstmjnster, CA 92683 
Toll Free: 866-723-2257 

Manufacturer: Geometries 
Model umber: GEODE 
Description: Siesmograph 

As et Number: 3458 
Serial Number: 3458 

Cal. Procedure: Customer 

PO Number: 9200-090716-01 

Remarks: 

Rizzo Project 10-4310 

Page 1 0'4 

Calibration Report IllIlllllmiiili mRM1nuIIIIIIIUI 

GEOVision Geopbysical Services 
1124 Olympic Drive 

Corona, CA 92881-3390 

573797 

Lab Code: 105014-0 

Ambient Temnerature: 23°C 
Ambient Humidity: 56%RH 
Condition As Found: In Tolerance 

Conwtion As Left: In Tolerance - No Adjustment 
Calibration Date: 07/17/2009 

Calibration Due Date: 07/17/2010 

Calibration Interval: 12 Months 

The unit was calibrated with the customer's procedure and specification's which have been reviewed by Metrology Engineering and documented 
in SCE Document M0J3985. The data can be found on pages 2 and 3 ofthis report with the original observation data on page 4. 

Standards Utilized 
1.0. No. Mahufaeturer Model No. Description Cal. Date Due Date 

S1-01252 Hewlett Packard 5335A OPT 010,203040 Counter, Universal 01/29/2009 07/2912009 

S1-01347 Hewlett Packard 3325A Generator, Function, Synthesizer 05/04/2009 11/04/2009 

S1-03686 Fluke 910 Standard, Frequency, Controlled, Gps 01124/2009 01/24/2010 

Calibration Perrormed By: 

Bronson, Craig A Metrologist 714-895-0714 
TIlle PhOne 

This report may not be reproduced, except in full, without written permission 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 staled in this report relate only to the 
items tested or calibraled. Measurements reported herein are traceable 10 SI units via national standards maintained by NIST. This laboratory and 
calibration are in compliance with NVLAP laboratory accreditation criteria established by NIST/NVLAP under the specific scope of accreditation for lab 
code 105014-0, and in compliance with ISOIIEC 17025:2005, ANSIINCSL Z540-1-1994 and 10CFR50, Appendix B. Where uncertainties are provided, 
the uncertainly stated is the expanded uncertainty of the measurement, where k=2. 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

Test No. 573797 
Asset 0.345 8 

STEP FUNCTION 
NUM TESTED 

CHI-CH2 
I'requency 
Sine Wave 

I 

I 

I 

I 

I 

CH3-CH4 
Frequency 
Sine Wave 

I 

I 

I 

I 

I 

H6 
Frequency 
Sine Wave 

I 

I 

I 

Remarks: 

MWCQuCPM .. V,,,f •• l.l.2 (I'ro/mhNtnQ 

Custom Specification Report 
Geometries GEODE Siesmograph, 

NOMINAL AS FOUND AS LEFT 
VALUE 

5.000Bz 5.000 Same 

10.00 Hz 10.00 Same 

20.00 Hz 20.00 Same 

50.00 Hz 50.00 Same 

100.0 Hz 99.99 Same 

200.0 Hz 200.0 Same 

5.000 Hz 5.000 Same 

10.00 Hz 10.00 Same 

20.00 Hz 20.00 Same 

50.00 Hz 50.00 Same 

100.0 Hz 99.95 Same 

200.0 Hz 200.0 Same 

5.000 Hz 5.000 Same 

10.00 Hz 10.00 Same 

20.00 Hz 20.00 Same 

50.00 Hz 50.00 Same 

Sn: DU" .. AJ8F-8SJJCMIA716J (e) 
Doc DUI .. (0) 

ATTACHMENT 2 
Page 1 of2 

Out 
of 

Tol 
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Rizzo Project 10-4310 

Page 2 of 4 

CALmRATlO 
TOLERANCE 

4.950 to 5.050 Hz 
[EMU 0.0000251 

9.90 to 10.10 Hz 
(EMU 0.000050[ 

19.80 to 20.20 Hz 
(EMU 0.0001001 

49.50 to 50.50 Hz 
(EMU 0.0002501 

99.0 to 101.0 Hz 
[EMU 0.000500J 

198.0 to 202.0 Hz 
[EMU 0.0010001 

4.950 to 5.050 Hz 
(EMU 0.000025J 

9.90 to 10.10 Hz 
(EMU 0.0000501 

19.80 to 20.20 Hz 
rEMU O.OOOlOOJ 

49.50 to 50.50 Hz 
(EMU 0.000250) 

99.0 to 101.0 Hz 
[EMU 0.000500J 

198.0 to 202.0 Hz 
[EMU 0.001000J 

4.950 to 5.050 Hz 
(EMU 0.000025] -
9.90 to 10.10 Hz 
[EMU 0.000050) 

19.80 to 20.20 Hz 
[EMU 0.000100] 

49.50 to 50.50 Hz 
IEMU 0.0002501 --

Cu tomer 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

Test No. 573797 
Asset No 3458 

STEP FUNCTION 
UM TESTED 

CH5-CH6 
Frequency 
Sine Wave 

I 

Remarks: 

f.J",ICnJE CP}.S: I'm/on 1.1.2 (Pro/cliO/fo/) 

Custom Specification Report 
Geometries GEODE Siesmograph, 

NOMINAL AS FOUl'l'D ASLEFI VALUE 

100.0 Hz 99.99 Same 

200.0 Hz 199.9 Same 

Src DUf: (DBIABOI6-JCAI.40B90AJ8F-dJ/JC66IA726j (e) 

00< OUf: (D) 

ATTACHMENT 2 
Page 2 of2 

Oul 
of 

Tol 

Geovision Report 10171-03 Bell Bend Refraction Geophysics Rev 0 August 31 . 2010 

Rizzo Project 10-4310 

Page 3 of4 

CALmRATION 
TOLERANCE 

99.0 to 101.0 Hz 
[EMU 0.0005001 

198.0 to 202.0 Hz 
IEMU 0.0010001 

.-

Cu tomer 
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Bell Bend Nuclear Power Plant Project Rizzo Project 10-4310 

GE~P.lszon 
geophysical services 

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) 

Geometrics 
3458 
Craig Branson 

Hewlett-Packard 
2626A09881 
SCE #S1-01252 

Hewlett-Packard 
2652A25647 
SCE #S1-01347 

System date = correct date and time 

PROCEDURE: 

Model no. : Geode 
Calibration date: 7/17/2009 
Due date: 7/17/2010 

Model no .: 5335A 
Calibration date: 1/29/2009 
Due date: 7/29/2009 

Model no.: 3325A 
Calibration date: 5/4/2009 
Due date: 11/4/2009 

24 dB 
None 
See sample period in table below 
o 

7/17/2009 , I 5' I 

Set sine wave frequency to target frequency with amplitude of approximately 0.25 volt peak 
Set file length to 2.0 seconds for 5 Hz test, 1.0 seconds for all others. 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 PICKWIN95.EXE program, note duration on data form, and save as 
.vs file. Calculate average frequency for each channel pair and note on data form. 

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

Maximum error «AVG-ACntACT*100)% As found -0. 0 5 'I. As left 

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

Ch 1-2 Ch 1-2 Ch 3-4 Ch 3-4 Ch 5-6 
(Hz) (Hz) (microS) (millisec) (Hz) (rrilllisec) (Hz) (millisec) 

5.000 5.000 31 .25 601 ( ~oo S. 000 /8 00 5.000 1800 
10.00 10.00 20.83 602 Cfo(). o /0. 0 0 'too. (J / C. O(? 'tOO. C 

Y'1 '-\..,f- Y 
3 4-{ 5"~ 

5""13'1,{1 

Average 
Frequency 

Ch 5-6 
JHz) 

~. OD 0 
(0 00 

20.00 20.00 20.83 603 '"'f~O.o 2.. 0. 00 I{ ~O () Z.O.OO '1 $0 0 z. 0 . 00 
50.00 50.00 20.83 604 18 D• o 5"0. co t $(0.0 ~O.CO 1800 ~C. 00 
100.0 100.0 20.83 605 qO.ol qq.qq '1 c?D5 "'iq.q~ q~.Ot q Cf. '1 Cf 
200.0 200.0 20.83 606 '1S.00 z.oc.o l.{ 5". oc:> Z,oo.O 4$".0"$ {<itt q 

Calibrated by: Craig Branson 7/17/2009 
Name Date ignature 

Witnessed by: ~S;g~ Robert Steller 7/17/2009 
Name Date 

Seismic Recorder/Logger Calibration Data Form Rev 2 .0 July.21 , 2008 
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APPENDIX B 

SEISMIC REFRACTION PROCEDURE 
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Paul C. Rizzo Associates, Inc. 
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PROCEDURE FOR 

SEISMIC REFRACTION METHOD 

Reviewed 06/23/2008 

Background 

This procedure describes a method for measuring shear and compressional wave 
velocities in soil and rock. The Seismic Refraction Method is applied by generating 
compressional waves (P) (and sometimes shear (SH)) on the land surface and 
measuring the travel time of the corresponding waves from the source to one or more 
geophones. These measurements are used to interpret subsurface conditions and 
materials. This travel time, along with distance between source and geophone(s), can 
also be interpreted to yield depth to refracting layer(s). The calculated seismic 
velocities can often be used to characterize some of the properties of natural and man­
made subsurface materials. 

This is a general procedure and does not address all the details and components of a 
seismic refraction survey. Please refer to the references provided for additional 
information. 

Objective 

The specific objective varies depending on the project. It can be simply to reconnoiter 
subsurface conditions, or to provide detailed subsurface information. For example, 
rippability studies require very few geophones and a very simple analysis. On the other 
hand, detailed studies require very careful design of geophone spacing, source energy 
and location, accurate measurement of geophone elevations, and so on. In general, the 
basic outcome is a measurement of seismic wave velocities. Detailed studies will also 
provide a profile of the depth to refractors. 

Equipment 

1. Seismic energy source. Four types of sources used by GEOVision include: 

1.1. Sledge hammers of various weights 

1.2. Mechanical or accelerated weight drop or impact devices, such as the Bison 
EWG-1, Geometrics Dynasource or a modified PEG-40Kg. 
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1.3. Projectile (gun) sources, such as the Betsy Seisgun, Betsy downhole percussion 
firing rod 

1.4. Explosives 

2. Multichannel seismograph, such as Geometrics Geode, OYO DAS-1, or equivalent. 
GEOVision uses 24 to 48 channel systems for detailed refraction surveys. 
Seismographs must provide for digital recording, and for signal enhancement 
(energy) stacking. Single - 12 channel systems are acceptable for simple surveys 
such as rippability studies. 

3. 4 - 14 Hertz geophones (vertical for P-wave refraction studies, horizontal for S-wave 
studies), connected to the seismograph by cable. Geophone and take-out (electrical 
connection) spacing is determined by the depth of exploration and the resolution 
required 

4. Trigger cable or radio link, to provide a timing signal to the seismograph at the time 
of source impact 

5. Batteries to operate refraction system 

Figure 1 is a sketch of the field layout for a typical refraction survey. 

Environmental Conditions 

Seismic refraction data are affected by ground vibrations from a variety of sources. 
These include ambient sources such wind, water movement (such as waves breaking 
on a nearby beach), natural seismic activity, and rainfall on the geophones. They also 
include cultural sources such as vehicular traffic, construction equipment, nearby 
motors, aircraft, or blasting. Frozen ground can contribute a high-velocity near-surface 
path that will obscure the contribution of deeper layers. 

Such sources should be minimized as much as possible. Where possible, refraction 
data should not be collected during high winds or rain, or while vehicles are passing. 

Calibration 

Calibration of the multichannel seismograph 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 specific procedure varies according to the objective for the survey, the design of the 
survey, and the method used to define the planar refractors. These are described in 
more detail in other references (1 - 6). 

The most important considerations are: 

1. Location of seismic refraction lines 

2. Length and orientation of lines 

3. Geophone spacing 

4. Location of shots (sources) 

5. Approach or interpretation method. These can include: 

5.1. Intercept-time or crossover method 

5.2. Delay-time methods and variations thereof 

5.3. Reciprocal methods, including: 

5.3.1. Common Reciprocal Method 

5.3.2. Generalized Reciprocal Method 

5.4. Ray-tracing methods 

5.5. Tomographic methods 

Of these approaches, the two methods most often used by GEOVision for detailed 
refraction surveys are the Generalized Reciprocal Method (GRM) and the Tomographic 
Method. GRM is acknowledged to be superior to many other methods for modeling 
irregular dipping refractors and lateral velocity changes. Tomographic Methods are 
commonly used to image gradual velocity contacts and weathering profiles. 

The general field procedures are as follows: 

1. Check for adequate space to layout a straight line in accordance with the survey 
design 

2. Locate and position first geophone according to design and such that the location 
can be repeated or identified independently (the line should be referenced to 
absolute fiducials at several locations). 

Geovision Report 10171-03 Bell Bend Refraction Geophysics Rev 0 August 31, 2010 Page 73 of 120 



Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project Rizzo Project 10-4310 

3. Accurately mark geophone locations. Locations must be surveyed to within a few 
percent of the geophone interval, including elevation 

4. Layout geophone cable 

5. Place geophones at marked locations. Geophones must be vertical and well 
coupled to the ground using the spike provided. Where rock is exposed the spike 
may be replaced with a tripod base or rock plate. 

6. Test geophones and cables for shorts or open circuits. 

7. Set up source(s) at design locations. Shot locations must also be surveyed to within 
a few percent of the geophone interval. 

8. Place trigger cable 

9. Test seismic source and trigger cable 

1 O.lnput survey geometry into seismograph 

11. Test noise level and set gains and filters 

12. Proceed with refraction measurements 

Required Field Records 

1) Field log for each refraction measurement describing: 

a) Location of each geophone 

b) Date and time of test 

c) Tester or data recorder 

d) Description of source (location, amplitude, number of stacks) 

e) Any gain or filtering by channel during recording 

f) Any deviations from test plan and action taken as a result 

g) File name as recorded on disk 

h) QA Review 

Much of the above information will be automatically recorded in the seismograph 
header at the time of recording (gains, filtering, and survey geometry) and need not 
be recorded on the paper log. 
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2) Flash drives, CDs or equivalent with backup copies of data on hard disk, labeled 
with line and measurement designation, record 10 numbers, date, and tester name. 

Analysis and Interpretation 

Following completion of field work, the recorded digital records are processed by 
computer and interactively analyzed by an experienced geophysicist to produce plots 
and tables of P and SH wave velocity versus depth. 

Again, the specific procedure varies according to the objective for the survey, the design 
of the survey, and the method used to define the planar refractors. 

In general, GEOVision refraction data is processed with either the Generalized 
Reciprocal Method (GRM), one of the most advanced modeling methods currently 
available for seismic refraction data or the Tomographic Method. Processing steps 
consist of loading field records into a computer, picking the travel times of first arrivals, 
entering shot and spread geometry, phantoming data from all shots on a line to obtain 
one set of forward and reverse travel time curves for each refractor, and applying the 
GRM to obtain a depth section (model showing different geologic units and their 
velocities). The Tomographic Method requires a higher shot density than GRM. 
Processing steps consist of loading field records into a computer, picking the travel 
times of first arrivals and entering shot and spread geometry. Commonly a layer based, 
horizontal model is used as an initial base for the inversion routines. The inverted 
model is quality checked for geologic plausibility and RMS error data fit. Initial settings 
and input models are changed until the inverted model is of sufficient quality for 
interpretation. 

Preliminary interpretations are carefully verified using available geologic and drilling 
data. If at all possible, GEOVision recommends performing P-S Suspension Logging or 
Downhole velocity survey in at least one borehole for a high-resolution constraint of the 
model. If such data is not available, the report will so mention. 

Report 

The final report will include the objective and scope of the survey, discussion of the 
geologic setting, any limitations of the survey, and any assumptions made. The field 
approach will be described including a description of equipment, procedures, and data 
acquisition parameters. The location of the seismic refraction line will be described 
along with a site map and the shot-poinUgeophone layout. Any corrections made to the 
field data will be discussed, including justification. The results of field measurements 
will be described including samples of raw data, and time-distance plots. 

The methodology for picking first arrivals and for interpreting the results will be 
described along with any software program used. The interpreted results based on 
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these methods will be presented along with any qualifications and alternate 
interpretations. These will include depth sections and seismic velocities. 

Appropriate references for any supporting data will be provided. 

The report will be signed by the California Professional Geophysicist responsible for the 
refraction survey and data interpretation, and QA Reviewed in accordance with 
GEOVision QA Procedures. 

Professional Geophysicist'--__ ">O<":;';"...:......:::i~'tI!\....__'_-----Date 6-23-08 

QA Review 
------'~-----

~ .. '---"'::..........:.;=-----Date 6-23-08 

References: 

1. ASTM 05777 - 00(2006) "Standard Guide for Using the Seismic Refraction Method 
for Subsurface Investigation" 

2. Redpath, Bruce B. "Seismic Refraction Exploration for Engineering Site 
Investigations", Explosive Excavation Research Laboratory, Livermore, CA, 
distributed by NTIS, US Dept. of Commerce, Springfield, VA 

3. "Geophysical Exploration for Engineering and Environmental Investigations", 
Technical Engineering and Design Guides as adapted from the US Army Corps of 
Engineers, No.23, published by ASCE Press, Reston, VA 

4. Dobrin, M.B. 1960 to Geophysical Prospecting. 2nd Edition. McGraw­
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APPENDIX C 

SEISMIC REFRACTION FIELD LOGS 
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G~JitSton 
geophysical services 

R SR FIELD LOGREIL U .pdf 
IZZO I-'roJect 1 U-2kS 1 U 

A - J SEISMIC REFRACTION FIELD LOG REV 1.2 
Seismic Line Number" 

SITE*: 811 B,.of IJP? DATE*: Sh) / <) 
CLlENT*: ---rl1~tl*'A~~f ~......,I,.,,;;";"";"""--------JOB* : ---:"'/ ~-/""'Vj~7+--{ -------
AUTHOR*: W. VPl.l(~ PAGE 1 OF *--+l-/ ________ _ 

CO NT ACT:_/Yli.-,.;..1+--~"'__..I.Pw...,l".,;.". ______ PHONE: Off @ 

CONTACT: _____________ PHONE: Off Cell 

FIELD CREW*: ~ V~~(,.( ~ . U;,ztL,,-> . tnt C.ol'~< 1: 
MOBILIZED FROM: E/"OI'lG.~:2> ' DEPARTURE TIME: O-;J.<!)o 
ARRIVED ON SITE: 0-:1-41' ---------
STAN DBY TIME: CAUSE: _______ ----,-~=__:::,..,__--
SEISMIC LINE STARTED: /0'10 :s ( SEISMIC LINE COMPLETED:_--,.\'70----,-IS-_ S_'-::--_ _ 

1~~O S 1 /C-I'f() $"L 

MAINTENANCE PERFORMED ON SITE*: ____ _____ ___ _____ _ 

EQUIPMENT PROBLEMS OR FAILURES*: _________________ _ 

SUGGESTIONS, ADDITIONS, CHANGES: ______ __________ _ 

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

GEOVis iolllll c. 1124 Oly mpic Dril'e, Coroll fl, CA 92881 ph (9j /) j49-1234 f \' (95/) 549-1236 
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geophysical services 

A -/ SEISMIC REFRACTION FIELD LOG REV 1.2 

SITE": Be,"c"I'p:;e N;Jbrp DATE" .s-{ 7.{ Ii., 
CLlENT*: PCfl.A , JOB*: IOI~1 
AUTHOR*: Q. D ... 1rl'''''pi<.. PAGE 2 OF *--~l/~--------

SURVEY TYPE (P OR S -WAVE)* p~~ 
SEISMOGRAPH' Geod,e 3458 !H 3459 IlJ. OTH~R--= 
GEOPHONE TYPE: 'D 111: ( 1'l.,r1J.'p.1 ENERGY ~OURCE· _u~:.::..:+--_-_~-_~-_-_-=-~~-=.~~~-=--=--=--=-= 
~~~~~~~~ ~HAAC~~~~S. l ~& RECORD LENGTH • t S LINE ORIE~~~~~N~ATE JJ'J;I"[! 
SPREAD NO. • _~ ___ START STATIOW _-=0..,.....,, _ _ 
SPREAD NO."" START STATION __ "'}.:::.;2::::...:~=----_ 

END STATION" _ _ ~...-f .... 9_o _ _ _ 
END STATION _ ----'''"'-'=0'''--_ _ 

SPREAD NO. START STATION ____ _ END STATION _____ _ 
SPREAD NO. START STATION _ ___ _ END STATION _ ___ _ _ 

SEISMIC DATA ACQUISITION RELATIVE ELEVATION SURVEY 

FILE" SHOT LOCATIOW # STACKS DIRECTION SOURCE STATION FORESIGHT BACKSIGHT tLI:I.J. 
1-.,/:-:-/t.:....:.;o=7-~=-.:.....:O=.;.=..:...:....:.::~..:..:....::...t,.::O=..:..=.-t-=-:-:....:;:IV.=::;.'IJ...:....:..=..:..:.....t---=:..r::-: 1Iw,1)...:..::..::.-+-.=....:...:..:O~=---+--.:.....::..:....:.=:::..:..::::..:~+-=::.....:..:2i.i-o.:::. :..=..:..:....: S-q --1 7/ 7.-1 

/110'], - 1..v /0 - 20 ;121',5 
nos '3 to 10 19./ 

/""S- I' {O 30 7.OJ~ /7.6'2. 
'/I 0& I SJ to 40 1'1. -(7 / 7. o~ 
Ut~? 1'15 to ~o 4.h ., //. . / r: 

LIlli ~ S~ tv qO I ~02 
I III? 3'J..5 ,v 100 10. 75' 

,/1/ t{ '1 q.o f I 11'V c .2E 

/J)/--:; ..sj~ ~t- o Jf'Q ,t.7 

1111" S'lO L 0 '70 1I.71 
'I,t.o ~v 1.0 ... i~ '2.21/ 

1I'l() '1 :3 J.5 to 2'20 • 7et 2/,/:/ 

ITEMS WITH * MUST BE COMPLETED . OTHER INFORMA T/ON IS OPTIONAL 

GEOJlisioll Ill c. //24 O(l'Illpic Dri l'e, Corolla, CA 92881 p h (95/) 549-1234 Ix (95 /) 549-1236 
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R
FIELD LOG BE\L l d .pdf 

IZZO Project 10-431 

------:A:.......&...-- _J __ SEISMIC REFRACTION FIELD LOG REV 1.2 

:i OF * ~l 

r2..s~lis/millc Li _ ne I Nu:~perp" 
SITE*: J...Je Dfl.HII IV DATE*: 

-:~~--~~~-------------------CLlENT*: f?cR A,.. JOB*: 

AUTHOR*: : :fll:':. :V:;;:I:r7;;pg;;::::::::::::::::::: PAGE* 

SEISMIC DATA ACQUISITION RELATIVE ELEVATION SURVEY 

FILE" SHOT LOCATION" # STACKS DIRECTION SOURCE STATION FORESIGHT BACKSIGHT 

1.1J~ 0 0 ~70 J ~:K1 

lI Z" , -'l-"'- 't) '10 13 . '00 

11'2 ' '''-+ - ? IS V ?70 7 ~ J 

LJ1-0 D. 52 2J. sf 

t-----+- ----t------t----t---- .. +-_4..!..!6~() _ _+_-!I....L'7!....1. •• 7....lo!..-tJ _---1 ____ 4 
<no J 7.03 
usP II, O~ 

~20 12.7i!f 

SLia IJ. 70 

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

GEOJlisiol/ JIIC. 1/24 O(l'lIIpic Dril'e, Corol/a, CA 92881 p" (95/) 549-1234 /1; (95J) 549-1236 
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_A_'_' ___ SEISMIC REFRACTION FIELD LOG REV 1.2 
V? s/e/ismR-;~~tNUm~~ri:>p 

SITE*: Pe ~...... IV~ DATE*: 
CLlENT*: -r~C~R;:'.A~.c:. :::.-..=.l...-----------JOB*: 
AUTHOR*: -\r-::V~'/""71 ·~"'tv'l""";"'''''''''/ :JC\~'T"II'-I. -I.m-e ':'''''If---------PAGE* 

---------~;--~-------------
4 OF* 9 

SEISMIC DATA ACQUISITION RELATIVE ELEVATION SURVEY 

FILE' SHOT LOCATION' # STACKS DIRECTION SOURCE STATION FORESIGHT BACKSIGHT ~ LeI!. 

~9{) 'i?'.21 
€JOO 7 .49 77/' :l 
610 t . '1<X 
G1.D h .37 
1>'30 I,. O'J.. 
~''10 f . 6"ff 
6S"0 5 . /"8 
'60 ~-,Z'1 
~70 q.O~ 

6110 '3 . /I" 
6~O 'l.qq' 
'200 ?Q7 
71!J '1. 08 
71.0 .-i6 
7'{O ., "J 
7,,0 .40 
{)"o J. 11./ 
I€JO I. ~ I 
71 0 / .7'1 
7'ifO 1 . 0'2,. 7.o~ 
7CfO 7 . 6:3 
~ 'lIJ , .S":< ~ 

s 
( 

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL 

GEOJlisiolllllc. 1124 O(I'lIIpic Dril'e, Corollfl, CA 92881 ph (95/) 549 1234 />; (951) 549-1236 
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_..;....A_"_h __ SEISMIC REFRACTION FIELD LOG REV 1.2 
Seismic Line Number' r-" 

~~~~T' ~Il, ~k~/M ~,M./VPP ~~~!" _S_'~{; __ '°':J-..;....4_0_'-_0_! J_~_I/_l v __ 
AUTHOR*: --:JfiI.~_IJ~~..a.:.,~!!!~,I!'~I~ __________ PAGE 1 OF * __ 4"'--_______ _ 

CONTACT: ___ rn~~fJ-ICIl~ ..... A~J _____ PHONE: Off @ Bof? --'Z~1- ·o~'fq 
I 

CONTACT: _____________ PHONE: Off Cell 

G~NERAL SITE CONDITIONS/LOCATION: 
h.~~ e q r:v' ~'O '1 't~ -- S I he 

FIELD CREW': f. VOl ~~Ill ~ r C (.JfI.,,~. 
MOBILIZED FROM: Bl<l?~~~~ 
ARRIVED ON SITE: <? '1"1 ~ ..J 

STANDBY TIME:. ___ --::-:= _ _ --=-__ 
SEISMIC LINE STARTED: V3.s0 >'1 

~1-. 'to ~ 2-

M. Cortee 
DEPARTURE TIME:._...:::CJ=--1-'--<J_u ____ _ 

CAUSE: ____ ____ --::----=-__ _ 
SEISMIC LINE COMPLETED: It 5""8 $ I 

I't 1 () .$'t. 

MAINTENANCE PERFORMED ON SITE*: _ ______ ______ ____ _ 

SUGGESTIONS, ADDITIONS, CHANGES: _ ____________ ___ _ 

COMMENTS: _ __________ _____________________ _ 

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

GEO Jlisi olllllc. 1114 O{I'lJIpic Dri l'e, Corollfl, Crt 92881 p h (951) 549-/234 f \' (951) 549-1236 
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---'-A_-__ 7.. __ SEISMIC REFRACTION FIELD LOG REV 1.2 
Seismic Line Number

SITE*: &11 &r.d AlP? DATE*: 5!3oUt> -5b/k) 
CLlENT*: -piiC;:'R'::-Jr.~~--L.,;;;":"";'---------JOB* : {a' , -:r / 
AUTHOR : _CJ~·...;;;..u:..;.;.Jll:...r ~;p.M.;.!j.a~/t,,--_________ PAGE 2 OF *::'i:::'::::::::::::-=--
SURVEY TYPE (P OR S -WAVE) & tAl V(, 

SEISMOGRAPH* . Geode 3458 [29. 3459 00 OTHER 
GEOPHONE TYPE: (..:J rtf. ve,...J.:lJ ENERGY SOURCE ;tWb-:---', 't...-,:>-:-tl/S,-------_--
GEOPHONE SPACING' I () RECORD LENGTH 0 .2, ~ SAMPLE RAT~ , (!), lz--S &-£ 
NUMBER OF CHANNELS HQ LINE ORIENTATION- ~JM!L...-- .£f ____ _ 

SPREAD NO. - _~/ ___ START ----;~O,-=---
SPREAD NO. '1- START STATION _ ....... '3=9'=0'--_ 

END STATIOW _ 4.....-tl':t-s-=0 _ _ _ 
END STATION __ ?t~-=O __ _ 

SPREAD NO. START STATION ____ _ END STATION _____ _ 
SPREAD NO. START STATION ____ _ END STATION _____ _ 

SEISMIC DATA ACQUISITION RELATIvE ELEVATION SURVEY 

SHOT LOCATIOW # STACKS DIRECTION SOURCE STATION FORESIGHT BACKSIGHT t.LEV 
r-7==--+~~~~~~~~=+~==~~~~~+-~~~+-~~~~~~~~T-; 

1-..L..ol lo..~JO::-.JI~_=--i:0:--_-+----=....;,o_-+---!....:AI:....:4-':"""--f---JA~wD=--+-----==O~---+_~ __ -+-.....:2::l..'.£.l3 •• ,-"j 1---17/ '1 .'6 
1'l.10'2 "3..s /0 - '20 '2~ g/ 
12.IO):}~ ,0 /0 :2'3.11 
I'll ()"f lIS 8 '20 -:2':2. j b 

I~/O" { Dr S " 40 2QqS' 

J~/II '2. IS- (!> q() J7.Sr 

I L/ n 'S15 4 I/O ,).q~ 
L 'Z " t/ le[ '1 l I 0 , 2 0 I ~ I/j, 
Inl r /,jq.o I CJ /~O 14.6/ 

I'LIIP. C:/5 10 16tJ 1!. ~:2 

r~t~~1_0~~ __ ~~~_O_D ____ ~ ___ (O __ ~ __ ~ ____ ~~~r __ b ~_~22~q~o __ ~~=._7_Z ____ ~ ______ ~ 
~ J ~ p trJ(~(;' 

N- ~ . I ITEMS WITH * MUST BE COMPLETED. OTHER INFORMA TlON IS OPTIONAL 
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_A:.....a....--~~_SEISMIC REFRACTION FIELD LOG REV 1.2 

SITE*: &s{tt~~r NU(\)pp DATE*: 

CLlENT*: -:-~~G~fL~A+-_-r--__________ JOB*: 
AUTHOR*: W:b;lr~ MfkJ PAGE* 

IQ/ -=1- 1 
:3 OF* q 

SEISMIC DATA ACQUISITION RELATIVE ELEVATION SURVEY 

FILE' SHOT LOCATION' # STACKS DIRECTION SOURCE STATION FORESIGHT BACKSIGHT 
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'160 5.06 
1./70 ~()t./ 

L/«J L/.9'f 
4 <to 4 . Q8 
r00 4 , ''4 
~/O 'l.qi 
f'20 ;;: 1/ 
s-~o 5 .i~ 
~t..(<J 5 .73 
s-r-o L 16 
"/Til 0 J<.tg 
"'10 ~. 7~ 
~~ , . 0'3 

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL 

GEOVisiolllllc. / /24 O/)'lllpic Dril'e, Co 1'011 a, CA 92881 ph (951) 549-1234 tl: (951) 549 /236 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

G~~s~on 
geophysical services 

_A_,_'L __ SEISMIC REFRACTION FIELD LOG REV 1.2 

SITE*: Btf:( (8~AlP HPP DATE*: C"/J/ (lo 
Seismic Line Number' 

CLlENT*: 1?( RA JOB*: 
AUTHOR*: --L.Q~. n~I....:,.J-C'1-it¢t---r-----------PAGE* 

/0/ ZI 
OF * £/ 

SEISMIC DATA ACQUISITION RELATIVE ELEVATION SURVEY 

FILE' SHOT LOCATION' # STACKS DIRECTION SOURCE STATION FORESIGHT BACKSIGHT 

-S-t:/O t .<i)" 
6eXJ 7 . 05 
blO 7 . / 3 
620 7.J~ 
630 7 . 3'1 
6(./0 7.~g 

b~{) 7. S-3 
~60 7 . S-Q 
(,70 '5/ . 'j2 

6~ "$. ;;;£1 
,t,<Jo 7 .t::}1. 
70:> "G. J 3 
7 /0 ~/S- CG~/ 
720 <i/ .-oq ~2.3..< 
7~O ~'-I 
740 '- ~ 2S"~ 
7~O ~/ lf ' ~ ;;.s--r 
16D '2. 7et 
77f) 2 . '97 
tftD G~I 3. ~ 

7 . ;" ,S1'ffJ '5. -:<, 
~790 lqq 

910 q.oq 

ITEMS WITH * MUST BE COMPLETED , OTHER INFORMA TlON IS OPTIONAL 

GEOJlisiolllllc. 1114 OIYlllpic Dl'il'e, COI'Ollfl, CA 92881 pIJ (951) 549-1234 fx (951) 549-1236 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

GE~~StO/2 
geophysical se,-vices 

_ A_-_5 __ SEISMIC REFRACTION FIELD LOG REV 1.2 

~
seismic Line Number' /' I. , J 

SITE*: ....J_~/;.;..I ~&4~....:.../VP~P_· _________ DATE*: ~Cc::>..L'Cj-'Z..r..{I-I-O-----
CLlENT*: C f< ~ JOB*: ( <-' I rtl 
AUTHOR*: ~\~~J """~l-""""'T"I.-----------PAGE 1 OF *~s~~:..-------

Me u ... 1!M{,"'" _ 
CO NT ACT: __ (nI..,;",,;.,\.,:f/o,"-c..l., _.s.A...:..;;,v _______ PHON E: 

I 
Off <&!U 

CONTACT: _____________ PHONE: Off Cell 

FIELD CREW*: t~ U'1-''t-41fl 'b 

MOBILIZED FROM: B()\) ...... ~ lM.;:) ( 
11'1. {~r~ e e- (C, ()l.~ 

ARRIVED ON SITE:_C>=-u8~s-s-_=__ _____ _ 
STAN DBY T1ME: _____ --:::--_ _ _ 
SEISM IC LI NE ST ARTED:---4-'I04~o=____<$::..../r..-__ _ 

(310 <;1, 
~s7f j J 

DEPARTURE TIME:_Q~a'-'-{o""'---------

CAUSE: _ _______ -:::-::'_~--
SEISMIC LINE COMPLETED:--=.l1=30---'$~I~ __ 

1'14"/ S 'L 
l':1-lo S'l 

MAINTENANCE PERFORMED ON SITE*: ____ __________ ___ _ 

EQUIPMENT PROBLEMS OR FAILURES*: ____ _____________ _ 

SUGGESTIONS. ADDITIONS, CHANGES: _________ _ _ _ _ ___ _ 

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

GE OVisiolllllc. 1124 O{"JJlpic Dri\'e, Coral/ a, CA 92881 ph (951) 549-1234 Ix (951) 549-1236 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

GE~Us~on 
geophysical services 

_A_-_--S ___ SEISMIC REFRACTION FIELD LOG REV 1.2 
Seismic Line Number* 

SITE* : & 11 &cJ .ppp DATE*' bl'tlt 0 
CLlENT*: ....IfJC1..:;;t:.~R408..-~_,--__________ toT 11 
AUTHOR*: CJ. tid'111i PAGE 2 OF *_.5=-______ _ 

SURVEY TYPE (P OR S -WAVE)' -"p_---"'~-=....o....:~~_ 
SEISMOGRAPH* ~Odf3 3458 I2SJ. 3459 1¥J OTHER 
GEOPHONE TYPE: 10 H'i/r(c,( ENERGY~OURCE* -"O::...LP---=F--"· ~~-J-P\1/J-,-=-_b __ ---= ___ _ 
GEOPHONE SPACING' 10 RECORD LENGTH V I 2. S(! v SAt1Pi:E RATE o. (2 C~ S" 
NUMBER OF CHANNELS' 4 e. LINE ORIENTATION' W "'~ E 

SPREAD NO. ' _---::--__ START STATION* ----::::::""'J,---o_o __ 
SPREAD NO. 1.. START STATION _3-!-.tj~o __ 
SPREAD NO. 3 START STATION _ .... S-""gO"'--__ 
SPREAD NO. START STATION ___ _ _ 

SEISMIC DATA ACQUISITION 

FILE* SHOT LOCATION* 

3/0 I 100 
'~/£n. 80 

17..104 13 S-

I') I 06 '].. c::: I.J O 

('1 1/ 3 S~.s 
('3 11 t/ C;; ;;'0 

3 11 '0 T OO 

11 .1.oY / 00 

# STACKS 

:3 
2.. 

{O 

LO 
{O 
/0 

tD 
La 

~ I' 

LO 
[0 
3 
LO 
10 

/0 

DIRECTION 
fJ lJr 

... -

SOURCE 
.,p~( 

1 

I 

_L. 

\ 

DPF'R 
AwO 

END STATION' ----,:;5.------'5_0 __ _ 
END STATION ---'EZ....l..!'/'-"~L-__ _ 
END STATION ~.L.I ",,-OSO""'--"'<--__ 
END STATION _____ _ 

RELATIVE ELEVATION SURVEY GG 
STATION FORESIGHT BACKSIGHT e/Ev. 
109. ~ ~. 'fJ6 7:ll{.2. 
100 IQ07 
1i"O II. qS-
110 ~. 2!J 
110 '7.01 
1'30 5. 7"8' 

1)0 ~. 72 
160 2. 3 

'200 iO.l,q 7iC.o 
'21'0 "li'. tn 

260 1.7/ II.qc; 

1 20 4 .71 

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

GEOVis;oll Illc. 1124 O~.'lIIpic Drive, Co/'olla, CA 92881 ph (95/) 549-1234 f\' (951) 549-1236 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

GE~Ust'on 
geophysical services 

RSR FLELD LOG BE\l 1d .pdf 
IZZO project 1 U-4;;1 

__ A-"'"---- _> __ SEISMIC REFRACTION FIELD LOG REV 1.2 
Seismic Line Number' 

ro I? It 0 SITE*: _&~e.;~Il~~~:""--L,,;'0~P:..:..P _______ DATE*: 
CLlENT*: ----.£.- (1. A JOB*: 

AUTHOR": -=.;;...;..' ...,;~~I'i--f'o=-tY)lJl.:~~--------- PAGE* 
lor?' 

OF* S 

SEISMIC DATA ACQUISITION RELATIVE ELEVATION SURVEY 

FILE' SHOT LOCATION' # STACKS DIRECTION SOURCE STATION FORESIGHT BACKSIGHT 

/ "J..'l l (, to ( 0 420 l<e. IS" 

~ Ie n n _ _ -, -* tlhO 1~ . oS" 

~ 7cJ ILl. LI II 

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

GEOVisioll Illc. 1124 Olympic Dri\'e, COrOlla, CA 92881 pI' (951) 549-1234 f\' (951) 549-1236 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

G~f'lst'on 
geophysical services 

_ A_-_'1 __ SEISMIC REFRACTION FIELD LOG REV 1.2 
Seismic Line Number* 

SITE*: _..I'B¢.ae;::..;-L;.-L~R6;:.;.AJ.;;..D:;.........:AJ""""'-JPP,-________ DATE*: 
CLlENT*: p~A JOB*: 
AUTHOR*: ::W:~. ~::I ~cq;:;4~:==================:PAGE* 4 OF * OS 

(0/7/ 

SEISMIC DATA ACQUISITION RELATIVE ELEVATION SURVEY 

FILE" SHOT LOCATION* # STACKS DIRECTION SOURCE STATION FORESIGHT BACKSIGHT 

~80 /3, 7S-
6~O /3 .0'-1 
7 eO 12. '3"8 
7/0 II, '18 
71/J Ie. 7~ 
l"'U) Q,6Jt 
7'10 ~,q~ 

7S"o "iI. ~ 

7"0 7.t;'l 
770 ~ .«J 
7~ If. 01 
7QO S'. J(9 
9'DO ~-. 0/ 7QO.2 
<?IO tI. ]' 
nQ 4. ~L! 
ZiD ~o2 

'840 ~."1 
1)S-c:l ~<J7 
16° £ .66 
11{) 7. ~S"" 
't'iiO <i? .47 
~qo 9 . ~5 
q.zo 1/ .22 
?to 1'3 .'" 

q-zo /')'.74 
Q10 "7.5'7 
ct~o 1~.6q 

Cfr'O .-z1.1 Cf 
CZ{,O :;<-:1.tf7 
<170 '2l1.0' :1. 3 :s 
~1fC 4.1.1 
qqo f:"l1 /, 
1000 't.! 7.~ U.7.1 
10/0 -fl .; '"b" 

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

GE OVisiolllllc. 1124 O(I'lIIpic Dril'e. Corollfl, CA 92881 pll (951) 549-1234 f r (951) 5
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

G~Us~on 
geophysical sel'vices 

A-3, SEISMIC REFRACTION FIELD LOG REV 1.2 -_ ........ _----
Seismic Line 

SITE*: 136LL I36Nb .IJ PP DATE*: 
CLlENT*: Pc:. SA JOB*: /0/71 
AUTHOR*: 05. PMrt'p,'pti PAGE* 5 OF * :s 

SEISMIC DATA ACQUISITION RELATIVE ELEVATION SURVEY 

SHOT # STACKS DIRECTION SOURCE STATION FORESIGHT BACKSIGHT 

(01.0 9.34 
1<>3a 10.16 
J{)l./O II. a) 7.7~ 
ICS"o () 

- ':;". -r') '-~'1 , 
1070 '*1 ;J 7 '2. (:J~ II/U 

IitPD'SrN< f. J ~ . O~ 7S-0 7 
/0'-10 :2. ~ JI.~"'~ 
}OOQ 7 . IZ 

C1 S""O o.~;J.. '20.13 
'i?OO '3.93 

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL 

GEOJlisioll Tllc. 1124 Olympic D,.i\'2, Corolla, CA 92881 pll (951) 549-/234 Ix (951) 549 /236 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

GE~Mslon 
geophysical services 

_A_"'_'1 ___ SEISMIC REFRACTION FIELD LOG REV 1.2 
Seismic Line Number' 

SITE*: &1I f3€.~ AJPP DATE*: 61$4 0 ~ ~/'1Ll() 
CLlENT*: -1t~~k~A--~"";""'--~--------JOB*: UJl1''1 
AUTHOR*: _C5_ ,_'54_D._' '1.....rq~G:~ _________ PAGE 1 OF *_L.-.... l ______ _ 

CONTACT:_...,;""ffl--+7_c -4J ---'-A..;..;v------PHONE: Off ~ f1081-~+ c9Slf.9 
CONTACT: _____________ PHONE: Off Cell 

GENERAL SITE CONDITIONS/LOCATION: 
<t ('te.S ~' t g ... J . S (0 

FIELD CREW*: ~. Ut!l.~(j( ~ ( 1t1. C~r-t<t.1 C. C.,{I. :u 
MOBILIZED FROM: (Ij .j.~t;,.l'j DEPARTURE TIME:._(/_ g"'-(_O _____ _ 
ARRIVED ON SITE:----"c!>:::.......::...&S" ..... Q~ _____ _ 

STANDBY TIME: ___ ---::~--:-----
SEISMIC LINE STARTED: SI I '£ ~o 

G/4/c.~ ~( I ~ '/ ) 
R~{'tw MAINTENANCE PERFORMED ON SITE*: 

CAUSE: 
SEISMIC'-U-N-E-C-O-M-P-LE-T- E-D-: --:::~:--r-I ---'JI7'"'1t?l =;S-:;::---

5 1. 1,,J'r.:) 

)'). (, (7 5' e s l.J 14 'J.,.~S ((\~ C ""' J\~) 

EQUIPMENT PROBLEMS OR FAILURES*:. _ _______ _________ _ 

SUGGESTIONS, ADDITIONS, CHANGES:. ________ ________ _ 

COMMENTS: GPP r;.. So I ~ ~A {I,'~ 

ITEMS WITH * MUST BE COMPLETED. 0 THER INFORMA TlON IS OPTIONAL 

GEOVisioll Illc. 1124 O(j'l/Ipic Dril'e, CorOlla, CA 92881 ph (951) 549 1234 fx (951) 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project Ri~ 'Pt&~bPfMf31 b l .pd! 

G~Mszon 
geophysical services 

~A_-_(.,_f __ SEISMIC REFRACTION FIELD LOG REV 1.2 
Seismic Line Number' 

SITE*: ~&~/I ---=8&J~--..:.AJ~PP""",--______ DATE*: 'I ~j,v 
CLlENT*: f!{dJ1t JOB*: {~/? I 
AUTHOR*:~:J~.~D~~~(~~n~p~~ ____________________ PAGE20F * __ ~Cl~ ____________ __ 
SURVEY TYPE (P OR S -WAVE)" p-t..J-~ 
SEISMOGRAPH" \3eode 3458 _~3459 IlJ OTHER 
GEOPHONE TYPE: 1011, Uf,..<h't...' ENERGY SOURCE' A~~----'D""""""'P-=F;-:;;R'--------
GEOPHON E SPACING" fO RECORD LENGTH O. 'Z.. .sus ~=S=-'Ar-M"""'P'-!.LE--'--'RA~T-E-<:J-';-, '-1.-r-.M-1- -
NUMBER OF CHANNELS" 48 LINE ORIEt HATION' _W_~...L.>O",-f.=w _ _ _ _ 

t.rl) 'I"flu, 
SPREAD NO. " _--:;;~( __ START STATION' __ ~-:::;'1_o__ END STATION" tf q-& '=Iii) 
SPREAD NO. 1- START STATION _~6u.O",--_ END STATION 4"" '10 
SPREAD NO. START STATION _ ____ END STATION _ _ _ __ _ 
SPREAD NO. START STATION ____ _ END STATION _____ _ 

SEISMIC DATA ACQUISITION RELATIVE ELEVATION SURVEY (ND &lw 
FILE" SHOT LOCATION" # STACKS DIRECTION SOURCE STATION FORESIGHT BACKSIGHT 

I/Lt/o' /I () /0 ... A-...JD -:ro r~. S1. 

1410-:J ~ US- 10 /IO~. '1 

WIJ "*l~ ,.,-
tiEMS WITH * MUST BE COMPLETED . OTHER INFORMA TION IS QPTIONAL 

GEOVisioll Tllc. 1124 OIYlllpic Drive, COI'O/III, CA 9288 J p IJ (951) 549-1234 fx (951) 549-/236 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

GE~fjst'on 
geophysical services 

_~Pt=---../ --.;.Y __ 5EI5MIC REFRACTION FIELD LOG REV 1.2 

6/If!tu SITE*: B;irmi~~nJ NumAJi:r DATE*: 
CLlENT*: ""~C~P"':"4-----'-";;""':"";"'--------JOB*: 

AUTHOR*: ....;W;:;;"",;;",.\....lDA=( ";,,,.r1of1oCV~~ _________ PAGE* 
I (j 121 
3 OF * UJ 

SEISMIC DATA ACQUISITION RELATIVE ELEVATION SURVEY 

FILE" SHOT LOCATION' # STACKS DIRECTION SOURCE STATION FORESIGHT BACKSIGHT 

111 ~?- 1.,SO '2 tv.1J.- PfJP(l 310 ~t.t>1 
N'Zc>~ 1--tt.~ ~ {twD '3t- o t-t- ,"1-
/_l('l<~/i :..3~ ~- '1.'3.0 L:L03 
/L{'},tO ~~5 ~~ '1.l(D '3, .. ~ 2 
14.1..11 ""~ F 3$0 1J.v,.':f B 
1'1').11 ltn 1° :;GO -A" $ t.f }) .4 
14JJA3 4 'If 10 ~ ~~~ ~1-
t'1UI/f .)J.u (o \!I-I 3SC) J')..", '~.s 
/'11.1 .) ~S-(? /0 310 11.53 
/4'116 -:}-/ (/ 1° -.. ...,I ttc.'Ju U.IL/ '780,0 

J,flo /A9.1.( q 
4'h-o c '{ fl1 
4-x> c . 3 
4'10 if1 , Be 
4£0 ~ . Iq 
!-I~o -::r. SS 
4'Jo 7:()"T 
liM ~ . S6 
Ltqo S.'l'1 
~(9v .s . 4~ 
~o 4.~1-
s 2.-U ~ 1-4 
530 '( . S'" 5"' 
s _'1o ~·B 
S"~o -:h.2. S 12.05 
s(..f2 H.w 
s-=k> lfJ .4/1 

5"'fJo q 1.:1 
s'to ~ ... i,"} 
Goo "=l' /).. S 
elC)' " -; I 
'oW v t{,s 
n30 J. ,6-~ 

("" 'to ~~I 

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

GEOVisioll fllc. 1 J 24 Olympic Drive, Coral/a, CA 92881 ph (951) 549-1234 Ix (951) 549-1236 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

G~l'ls~on 
geophysical services 

A-Y SEISMIC REFRACTION FIELD LOG REV 1.2 
-.....,;,......;....~----

6/S/ID () _~e, i sw~c ~ine NAu~r' SITE*: ~ [:1INI fVVr" DATE*: 
CLlENT*: -P~C~¢~It~""";"""---=--';"';"---------JOB*: 

AUTHOR*: :W::-:D:~:I'"'1::~;:Ii::::::::::::::::::::PAGE* 
['!)171 
4 OF* q 

SEISMIC DATA ACQUISITION RELATIVE ELEVATION SURVEY 

FILE' SHOT LOCATION* # STACKS DIRECTION SOURCE STATION FORESIGHT BACKSIGHT 

GSo 3 .01 
(;60 2..7-3 
GTa . ?'1 
Gil> ,I ~ S .Oo 
~90 'I, fIb 
-::r~o q ,G 

1'H)~ ~"\d '1. 1.B 8bo ,,s 
tt~o q ,OT 

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

GEO Jlisioll Illc. 1124 O{I'lIIpic Dl'il 'e, Co 1'011 a, CA 92881 ph (951) 549 / 1: (95/) 549-1236 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

G~MSton 
geophysical services 

--.;.A.....,L.-,_S __ SEISMIC REFRACTION FIELD LOG REV 1.2 

SITE*; ~i~:~t:VEP DATE*: 6/!J/{D V ('/Cf/to 
CLlENT*: JOB*: /DI":f 1 
AUTHOR*: . lr~~tt: PAGE 1 OF * Z( 
CONTACT: IYL-,tCf\ au PHONE: Off (§) 808 ZZ? 06«9 

CONTACT: PHONE: Off Cell 

GEkJERAL SITE COND)J)ONS/LOCATIQN: 
Wt.,U'l ; 1&S' )( '4>1 5 VQ +,-v.-

MOBILIZED FROM :.----"~.L!..:.,M:.c:...!!!'O,I~vv~---_ 
ARRIVED ON SITE:..;:o<..J..f>...",S<....:o=---_ ____ _ 

DEPARTURE TIME :---"O=-~~/'-'() ______ _ 

STAN DBY TIME: ___ ---,..,.------;-;-c;;---::::;--_ _ 

SEISMIC LINE STARTED:_ 5_' ------:-/..:....:.1 ~_s-__ _ 
>1.. ('35--> 

CAUSE: _ _ _ ____ -,--_ _ -::::-__ 
SEISMIC LINE COMPLETED: 51 t.zS:S-

S(' LJO) 

MAINTENANCE PERFORMED ON SITE*: ~pli( Gp'1.r 5f ~~ 15/01. . 

EQUIPMENT PROBLEMS OR FAILURES*: _ ____________ ____ _ 

SUGGESTIONS, ADDITIONS, CHANGES:. _ ________________ _ 

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

GEOVisioll Illc. II U O~l'lIIpic Drive, COrOlltl, CA 92881 ph (951) 549- /134 /'1: (951) 549-1236 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

GE~Us~on 
geophysical services 

_ l+_-_-S __ SEISMIC REFRACTION FIELD LOG REV 1.2 
Seismic Line Number' 

SITE*: & f ( &wJ IV pP DATE*: 6/3/10 Iv (J'1, Ito 
CLlENT*: -:oI-PG;;;..R~A~ _____ _____ ___ JOB*: ~/~()~' 9-r--1 ______ _ 
AUTHOR*: 'W. D4I\1 ('={.yy& PAGE 2 OF *_V .... l ______ _ 
SURVEY TYPE (P OR S -WAVE)' p-~~ 
SEISMOGRAPH* Geqde 3458 ~ 3459 ~ OTHER--.... _________ _ 
GEOPHONE TYPE: ' " rf 1:. Lk~'c .. 1 
GEOPHONE SPACING' ---,1~O.......-_ 
NUMBER OF CHANNELS* <-(8 

ENERGY SOURCE' f+V'1J 
RECORD LENGTH 0. '2. ltU. --'--'-''--'-S-A-M-P-LE-R-A- T-E--'U-'-, ~1 2:-:;;j":-JI'I-.i---

LINE ORIENTATION* I."Jh* flo e,,); 

SPREAD NO. " _--:' _ __ START STATION* _ 0-:-ll<""::--__ 
SPREAD NO. L START STATION _J.L ..... 8=o __ 

END STATION* _4--j-:J1--o~ __ _ 
END STATION -----'6=-----5'0 ___ _ 

SPREAD NO. START STATION ____ _ END STATION ___ __ _ 
SPREAD NO. START STATION ____ _ END STATION _____ _ 

SEISMIC DATA ACQUISITION RELATIVE ELEVATION SURVEY G(.. 

FILE" SHOT LOCATION' # STACKS DIRECTION SOURCE STATION FORESIGHT BACKSIGHT 

15101 0 10 AJA- f:,WD U ~?O7 
J ~1()1, -Z.:J ( v I /0 :</.lIl 
ISJo~ ~5 1O to ~Q05 
I ~ 10'-/ -=lS 10 sO Iq.03 
~/(:J) liS' 10 qo 17. 7q 
S lOb I ~r J.(} I' 10 ~O 1' . 3~ 

I ~/o"" l'to I <J (,,0 14. '3 I 
510& 'J.....,~ 10 ,0 1'2. 71 

I ~/oDt 1..~ S- /0 @ II. q 
/.51/0 31.( {O qo 10 37 
I ~/J1 ~ R JOO q. O~ 

Slit 7,~r at 110 7. 69 
I S""I (I.., 41,) tv 110 ~ . l./g 
1'"5I/ L( ~r-:rO I v I 'f-D S:S7 
15"11 5 lillo LO 140 4 ./7 
I S- IJ (., to 00 1.0 ,\0 2.7:2 
Lf/11 ~SL> lO - - 1'0 0 £13 i<. ) 1 

~ /' n,... ... '7 .. ./.J 110 14.62. 
--. :::> r ~f/nv A " ISO 1~. S:l. 

IS ~ol / ~() lu IJ ~ I!tI"olO ICIO 1'2. ~1 
i5?c'V l f40 (,J ~co /1.1'1 
tS'2,e'. So (0 210 ~. o6 

Lno'-1 Cl 1c:J -2 '20 7.S 
~,.D'S 1 . .If 10 -:2'1{) 6': ~ 

IS?o(, 'J..sS- La 2(/0 £ /9 
, :5'lD'1' ?v't.( 8 _ L. 4r- ~.)o s . ~ 

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

6Ull 
741. s" 

GE OVisioll Illc. 1124 Oly mpic Dril'e, Corolla, CII 92881 pit (951) 549-1234 fx (951) 549-1236 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

GE~Us.lon 
geophysical services 

_.:....A.:..,..--S ___ SEISMIC REFRACTION FIELD LOG REV 1.2 

({;/J/tu fo 'Ilt /,v 
/ 0 191 

Seismic Line Number

SITE*: ......:.....:~*~~/R:-'=!~i\~ql...-_t.J ___ pp ________ DATE*: 
CLlENT*: _ l., _'''!- JOB*: 
AUTHOR*: --:;...;;...;..' ,;.::;r.1..;.:."1~m~P V ...... __________ PAGE* OF * L-{ 

SEISMIC DATA ACQUISITION RELATIVE ELEVATION SURVEY 

FILE' SHOT LOCATION' # STACKS DIRECTION SOURCE STATION FORESIGHT BACKSIGHT 

t* IS-l oS '533 to PRr 1Jwf) 260 4 .75-
JS').o<1 '2,~.) (0 ~7/f) 3 . ~8 
I S~/o LlIS" <2 57ro ~.~S 

1$"').. // '" s- r- ~ -;zqo 2. 'Is 
(S~I? 'fCf~ 8 3(jP I. ~I 
I S7. / 3 S]S" (0 ~JO J./t. 
J 51/v / s-q.s- {e::> '3~O Jb 3 1'5./;7 
( oS ').l ':) GtS- 10 ~ro 1'3.0~ 
/ s:;.../("> CS-O /0 "'-to 1J..'-P6 
~~ b60 3$"0 11. 7~ 

j,O /1. /2) 
~70 IO.s-~-
'i8=:l 100/ 
1qo q.46 
'leo "i."7 ~ 7<113. 1 
410 "if.let 
42<> 7.71 
43 0 7, /8 
'11/ 0 £,;26 
{flO -5.''1 
460 'S: :2Cf 
470 .qrg 
~ftO ~. Sg 
490 1.~7 
$'1YJ 3.17>-
1,-10 '262 
~20 1. 7)' 
~10 1. 02 
~~'f0 o.~{, /0. s-s-
S-sO 10.01-/ 
'f/:"60 ' .-=57 
<70 C ,/}j 

$8.0 <) . :::?, 
$",0 / g3 

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

GEOJlisioll Ill c. 1124 OIY/llpic Dril'e, Corolla, CA 92881 ph (95/) 549 1234 fl.: (951) 549-1236 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

G E~J:'ls~on 
geophysical services 

---:....;.A-_~ ___ 5EI5MIC REFRACTION FIELD LOG REV 1.2 
Seis~ ic Line Nu~br~;"\ 

SITE': ~~ fJW 
CLlENT*: 
AUTHOR': =: ~~ 6bY/{O DATE*: 

JOB*: 
PAGE* 1 OF* '1 

SEISMIC DATA ACQUISITION RELATIVE ELEVATION SURVEY 

FILE' SHOT LOCATION' # STACKS DIRECTION SOURCE STATION FORESIGHT BACKSIGHT 
6(}O 7 .'1( 
610 6.96 
6'20 6 . (./7 
~S() s-:~S-
~t.;O S".26 
~so Q. S"3 

L=z£J 6w 'S.7$] 
(...If.) b/~ Ilo 

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

GEDVisioll Illc. 1124 Olympic DI'i1'e, Corolla, CA 92881 ph (951) f\' (95 1) 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

G~MSton 
g eophysical services 

_B_" ___ SEISMIC REFRACTION FIELD LOG REV 1.2 
Seismic Line Number' 

SITE*: ....,~..,..c:loo.f. .;..:.{f ..... g~e~c9"""'--'tJ:....;..;...P.;...P _______ DATE*: r;/~Of! fa - s1 ~'jl{v 
CLlENT*: Rib JOB*: l 01 q--~ 

~~~~-~------------- ---~--------AUTHOR*: • ryMrlt PAGE 1 OF *_~.L.I _______ _ 

CO NT ACT:--:...fVl_
1
+J-Ci"""--...;.A....l",,;;,.u ______ PHONE: Off @ 

CONTACT: _____________ PHONE: Off Cell 

FIELD CREW*: ~. VA ~4 10 ( 

MOBILIZED FROM: TY"Mtd;!t!\ I 

C. ()',AJ M. Co, . .t~t 
DEPARTURE TIME: O? tl{ -------------ARRIVED ON SITE:~OL..W1rs~_~ _ _ __ _ 

STAN DBY TIME: ___ --:-=--:=o-_-=-=--_ 
SEISMIC LINE STARTED:--=--' 3_0-=S"~ _ __ _ 

CAUSE: _________ _ _ =--_ 

SEISMIC LINE COMPLETED: I r oo 5 1 
1530 /Q3't ~'l., 

1~"Iv S'3 
53 ~p<to 0i.tJw., ... M.rl('I~J ~{ tlJ.~" 

aj",l. ,'7 

SUGGESTIONS, ADDITIONS, CHANGES: ______________ _ _ ___ _ 

ITEMS WITH * MUST BE COMPLETED . OTHER INFORMATION IS OPTIONAL 

GEO Visioll l l/c. 1124 Oly mpic DI'i1'e, COrOl/ fI, CA 92881 ph (951) 549-1234 Ix (951) 549-1236 
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1.-'2. Iz~ 
J, l'tO> 
Z l'l.:> 

'Z LZ II 
t.t 
~ 

Zt l' fJ 

Pa ul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

GE~Us.ton 
geophysical services 

----'-B_-_' ___ SEISMIC REFRACTION FIELD LOG REV 1.2 
12 :e/ i/sm~ :i~e, J Numb; ~·,p ,I ~I 

SITE*; --r'::J,...v",=",",,_(;1_~_' ..;.;tI1 __ fV _ _ _ _ _____ DATE*; ~S+I.~~~CfI_I_O ____ _ 
CLlENT*; ~P-rc':';;~~_r----___ ___ ____ JOB*; ~·~L<9;;:-;I....:.r...;.' _ _____ _ 
AUTHOR*; \1/ b:J"]1IJii PAGE 2 OF *---I1,1 _______ _ 

p ... W~1I(, 
3458 ~ 3459 I2tI OTHER . ....,-,;::---,,--H--__ -=-:n-r4vr----

ENERGY SOURCE' AWD. t" Its , DPI't.{ 
RECORD LENGTH 0 , l So StMPLE RATE -0, I 'l r ,-,J 

LINE ORIENTATION' _ ..:=i.$w.Jw.!.)C.!.:NIL-__ _ 

SURVEY TYPE (P OR S -WAVE)' 
SEISMOGRAPH' Geope 
GEOPHONE TYPE: {() H~ l.b,t'C."r 
GEOPHONE SPACING* ----.Jl'---"O~-
NU~ER OF CHANNELS' 'fS 

11 0 SPREAD NO. ' - --:7lr---- START STATION' - -=-i':----
SPREAD NO. ~ START STATION _--i*<=-«t.:.c::o __ 
SPREAD NO. 3 START STATION __ 4.:...::3,-",0,--_ 

END STATION' _'-t-=---:;.~() __ _ 
END STATION _ _ 3'--!:='-:,o __ _ 
END STATION _ ----=, ,-O_(] __ _ 

SPREAD NO. . START STATION ____ _ END STATION _ ____ _ 

SEISMIC DATA ACQUISITION RELATIVE ELEVATION SURVEY 

FILE' SHOT LOCATION' # STACKS DIRECTION SOURCE STATION FORESIGHT BACKSIGHT 
)./10/ l19-o 1.:7 !Jilt Irwe> 0 17. 1-/.(, 
1.110'1. '1'10 (0 -;20 :11. 3q 
'1. 1I()-r., :590 ' to /0 /6.00 
1..110"'/ -::tlu 1° ..J.. '10 JI./. ~ 
IJ..I/«)' --: ''5 ,~ 10 .,..1) Ib ~o H .72 
1..1101, ..; '1.. "I Iv ftw() tlO 12. 73 
1.A /()'?- 7,tts' /0 sO J1. j (. 
'1-(108 '!, ~S'" f a bO //. ~~ 
z.,IIO c., ~/) (<J 10 II.O'iJ 
IJ, /I Il) ~?.f /':> 110 q,tl'f! 
~/II/ 1 ~5"" £0 llO 4. gZ 

1'1. tt l'L 1'1. ~ t() I lo:J 711 

ot I " ":> I s-r to I/O 6.7g 
-z. U I '-I if (<.J I~ 5.Q7 
tL/l/ ) ~S /0 1'30 5.22 
ILl/L b <'2,~' to lifO !.I.1/' 
IrlLJ 1 t') /J LLO L/:20 
').,,1/18 -')..0 10 v 11.0 '3 . .91 
~c ( ) ,...., r I\. " .-. ~ 170 1,21 
f<l ~ I I~ t//~ U ~ ." 17(0 1.,)8 

.-: ~ 7<? J r;. '1. 0 11 tv!), AWD J90 '2-0, 
>]:t"nn: 110 Lo ~()') -1, -/ , 
41.1-.::r.. Q I ( '210 '7,1. 6 
if'~ 1_~) q '120 "7,'1 S" 
~ ~~~ '~I~ '/, 150 ~.gs-

~ ~5"5" 8 .. " -2'10 1,1" ~<"7 

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

GE OVisiol/ ll1c. Il24 O{"lIIpic D,.i1'e, COrOl/fI, CA 92881 ph (951) 549 1234 f\' (951) 549-1236 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

G~J'ls.lon 
geophysical sel'vices 

....;:lS=--_l _ __ SEISMIC REFRACTION FIELD LOG REV 1.2 
Seismic Line Number' SITE*: ~~~ll~~.;;..;.....--:....tJ;..",I,P?....:.-_______ DATE*: 

CLlENT*: ~R A JOB*: 
AUTHOR*: ::W::. :t:1..~:\c~¥::al:c!:e::::::::::::::::::::: PAGE* 

S/?-4/;O . r!3o!tc) 
tcJl9- 1 

3 OF * 4 

SEISMIC DATA ACQUISITION RELATIVE ELEVATION SURVEY 

FILE ' SHOT LOCATION' # STACKS DIRECTION SOURCE STATION FORESIGHT BACKSIGHT 

'20.77 

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

GEOJlisioll II/ C. 1124 OIJ'lIIpic Dril'e, Corol/a, CA 92881 ph (951) 549-1234 Ix (95 I) 549-1236 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

G~US.tO/2 
geophysical services 

-:.F3_~_J ___ SEISMIC REFRACTION FIELD LOG REV 1.2 
Seismic Line Number* 

4 OF* 4 
/0/71 

SITE*: ~~I~1 ~&~rd:....-....:..fJ--:..;.PP _______ DATE*: 
CLlENT*: CR A JOB*: 

AUTHOR*: :\::,:~Q~O\:I"1~=M~r:le::::::::::::::::::: PAGE* 

SEISMIC DATA ACQUISITION RELATIVE ELEVATION SURVEY 

FILE' SHOT LOCATION' # STACKS DIRECTION SOURCE STATION FORESIGHT BACKSIGHT 

~qO f 7. 71 
0RP ' 6. 1 7'10.'2 
6/0 14 .1../1 
/,t.o 11. JI) 
_630 ~~ o --fbi; /0,{,1 
6(/0 ~63 
(.)0 7.:2q 
6to '.1"2. 
l. 70 ~. q3 
~80 1.tICf 
~qO 2. tt3 
71P '2,35 
710 1. Irs 
7'20 I ,Q7 
7'<0 ? 31 
(tlO 1. 11 
7>Q I. ,1/ 
760 I. ,~ 
710 I.".'! 
7fj() Ji g -€l:ff I. f" I 
'7<}O /.2 
<;(rJ) 1.1-1)" 
glo I . '3 
W . ~'I /. $'1 
~ 1.1'.2 
~ I. I~ 
~!. .... 'o 0 .:<1 ('.6 Gf 
~~ 5 /t .:23 
<160 b. ()!:J 
1170 '5' L{L 
g80 L/ S'3 
~O 1.4'1 
qro '27-:< 

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

GEOVisiolllllc. IIU O{l'lIIpic Dril'e, COrOIl{[, CA 92881 ph (951) 549-1234 /'1: (95/) 549-1236 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

G~Uslon 
g eophysical services 

_13~-1-___ SEISMIC REFRACTION FIELD LOG REV 1.2 
Seismic Line Number' 

SITE*: ......;;ii13~e.:.;..II~l3trd~.......L.p....;;r~~·c;....;t..;...~ ______ DATE*: S"' JZ?/t .:> 
CLlENT*: ...f..C [~ JOB*: 'ct 51 !!o(> l .., C(-I we> .rJ'W'L 
AUTHOR*: -Q~.=-D~;J~I '1-'1-a""~----------PAGE 1 OF *_41--______ _ 
CONTACT :-.;..m~y;..l."c.;,;.o. _,,-A,I.;:v~ _______ PHONE: Off ~ 

CONTACT: _____________ PHONE: Off Cell 

FIELD CREW*: M CcOrJ~~ C. C()l/ (lI'- ~ G-. cJlo.~~u<.-~ 
MOBILIZED FROM: B'~~fvi I PA I DEPARTJ RE TIME:._ =O--",SCL-' <r"'-_ _ __ _ 
ARRIVED ON SITE: 0201.> . 
STANDBY TIME: t lv , 5J..~~'1 ;;;J.? Au~ CAUSE: sJt-~ jtl!u~1., !J.ulrc ~.v, 
SEISMIC LINE STARTED: II ~ sl ; /iAu-tv) SEISMIC LINE COMPLETED: 1"$ ~C7 s I 

/ '(4~ ~l. I ~(/ s'-

MAINTENANCE PERFORMED ON SITE*: _________________ _ 

EQUIPMENT PROBLEMS OR FAILURES* :_~~~t:......:~~~_W~~----.!~~~~~ 
('("(' ( 

SUGGESTIONS, ADD ITIONS, CHANGES : _ _______________ _ 

OTHER INFORMATION /S OPT/ONAL 

CEOJlisioll I llc. 1124 O{I'lIIpic Dril'e, Corolla, CA 92881 pI; (951) 549-1134 f\O (951) 549 1136 

Geovision Report 10171-03 Bell Bend Refraction Geophysics Rev 0 August 31, 2010 Page 104 of 120 



Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

G E~J'ls.lon 
geophysical services 

_'B_--~ ___ SEISMIC REFRACTION FIELD LOG REV 1.2 
1'2 ~el itmihL~:e~~umb~r;pp 

SITE*: _~t~~_D(_'_·V1_..:..fV ____ ____ DATE*: .5/1:Q/(O 
CLlENT*: ---I~...;Gr-· R...,p.{:. ....... __ ,--________ _ JOs*: # /1 " .. I~( 1" IJO ?/tI?1w 
AUTHOR*: U, /)""lr1 M Me.- PAGE 2 OF *_4"--_______ _ 
SURVEY TYPE (P OR S -WAVE)' p .... ~ 
SEISMOGRAPH* Geodlt 3458.gj 3459 ~ OTHER 
GEOPHONE TYPE: 1r9 H~ ()lLrt~ ENERGY SOURCE' M D 
GEOPHONE SPACING" to RECORD LENGTH d . 3~e<. -P. '""-"<-S=A=----M-P-LE-RA-T~E--ror;. 1 .. 2---r=~M-s--
NUMBER OF CHANNELS' 48 LINE ORIENTATION' 

WP t /bt""" -------

SPREAD NO. • ~ \ START STATION' S-~ 
SPREAD NO. :z. ~ START STATION ,ps ~ 
SPREAD NO. ~?JMSTART STATION ~fM 

END STATION' ,{).j 0 
, 0;0 ENDSTATION --,6"'""':' :.-.:0,,-----

END STATION _____ _ 
SPREAD NO. START STATION ____ _ END STATION _____ _ 

SEISMIC DATA ACQUISITION RELATIVE ELEVATION SURVEY ~ Itv 
FILE' SHOT LOCATION' # STACKS DIRECTION SOURCE STATION FORESIGHT BACKSIGHT 

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

GE O Visioll Tll c. 1124 Oly mpic DI'il'e, Corolla, CA 92881 ph (951) 54/).1234 [1: (951) 549-1236 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

GE~Ust"on 
geophysical sel'vices 

SEISMIC REFRACTION FIELD LOG REV 1.2 -------
~ ~ 

Seismic Line Number' 

SITE*: J?:.,t lf g~ tJ F? DATE*: 
CLlENT*: E....G gE JOB*: 
AUTHOR*: ~W~'"'. TI~;':"\l"""r-7-m-p'T"li---------- PAGE* 

SEISMIC DATA ACQUISITION RELATIVE ELEVATION SURVEY 

"lIO ~. t 

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

GEO Jlisioll [IIC. //24 O(l'lIIpic Dril'e, CorOlla, CA 92881 ph (95/) 549-1234 J\-(951) 549-1236 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

GE~~s,fon 
geophysical se"vices 

----:;.tl---:-2;..;;.. ___ SEISMIC REFRACTION FIELD LOG REV 1.2 
Seismic Line Number' 

SITE*: 1?#u- ~p )JfJP DATE*: 
CLlENT*: .,.~1..:::t:7(.;..;,:A==--r_~ _ _ _ _________ JOB*: 
AUTHOR*: W D"Jr'l ~ii PAGE* 

/o/7J 
4' OF* q 

SEISMIC DATA ACQUISITION RELATIVE ELEVATION SURVEY iL'" V 
FILE" SHOT LOCATION" # STACKS DIRECTION SOURCE STATION FORESIGHT BACKSIGHT 

7\IO q,L./3 
7QO /.{ 3 
5fCP 4.~s' 
~/O "'.'-li 
"8~O Lt. Sf 
~gO (,/. {, ~ 

'71,-/0 tI.71 
~S-O '-I . I ii 
~60 ~ . ,I.{ 
"f?70 .(. ~S 
qs-o ~. ~1 
1i'ctO g.'3~ 
<iff;) s.of 
9 10 2.1.{t/ 
q~o I. 1',_(' ~/IJ,'I 
Q30 r.-srr 1:37 7.:<1 
CJilO ~ . 2q 
qs-o ~ . ,:<. 

Q60 5.~ 
Q70 4 . 8'1 
qro 4.1./1 
q~o 4.Jr 
l()iD 4.1 7'a 1.1 
L020 ~.~ 

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

GE OVisioll Illc. 1124 Olyll/pic Dril'e, CorOllfl, CA 92881 ph (951) 549-1234 f>.: (951) 549-1236 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project R

SR FIELD LOGRE\l1
0
L pdf 

IZZO f-'rOject 1 U-4;:\1 

GE~USton 
geophysical services 

____ 13.,0;;----3 ____ SEISMIC REFRACTION FIELD LOG REV 1.2 
Seismic Line Number' / I / ~ / I 

SITE*: Bell f3>f"cJ AJ PV DATE*: S '2f:) /0 5 L '1.'/10 
CLlENT*: --:;;P~C.""R~A~--';""';"---------JOB*: ) 6' 91 • 
AUTHOR*: - CJ:-I-T . ...,p;~I~Ot-('?\-H"T"k----------PAGE 1 OF * 5 , . ~=---------------

CONT ACT:.--;...ft~~,...lC.;;.!{))_",-AI-lo(}'--_____ PHONE: Off ~ 80B 12/Z,?- • 0 s-<-t9 

CONTACT: _____________ PHONE: Off Cell 

GENERAL SITE CONDITIONS/LOCATION: 
r,y~~ I'vP ( frd- I,;, j 

I 

i 
DEPARTURE TIME: o-;r()() 

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

CAUSE: <.-JD5"/Z. t/'~ 
S I SEISMIC LINE COMPLETED: l j. 21 ~ s J 
~~ ~o~ ~l 

'US !)':!t 

.s I G P I ~~.f 2 ~l{)/ dUl)1't1 t<'>+'j i I;rturt. ~£.} 
.. I ' \) .... ,1 1. '1./0? t f.V (/~~I\ I 

) 

SUGGESTIONS, ADDITIONS, CHANGES: ________________________________ _ 

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMA T/ON IS OPT/ONAL 

GEOVisioll Illc. 1124 Olyl/lpic Dri"e, Corolla, CA 92881 ph (951) 549-1234 f\' (951) 549-1236 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

GE~J'lszon 
geophysical services 

_ B_-..;;...3 ___ SEISMIC REFRACTION FIELD LOG REV 1.2 
Seism ic Line Number' 

SITE*: ~ctt"/AI jtcc.! NPP DATE': S/?&/tO 
CLlENT*: _ I<.a. _ JOB*: /01 *' 
AUTHOR*: ___ ._O~~~~~1~4P~/~t _____________________ PAGE20F* __ ~5~ ____________ ___ 

SURVEY TYPE (P OR S -WAVE)' P vJtIt~ f1 j .£ / 
SEISMOGRAPH" . qeoqe 3458 [2g 3459 [1j OTHER 
GEOPHONE TYPE: (tJ Ht Vt,."-.'re.1 ENERGY SOURCE' ~Aw....:....w-=-==c>~~~~~~~===:::::===== 
GEOPHONE SPACING' 10 RECORD LENGTH 0. 2..5 SAMPLE RATE " , /'1 r ",, ", 
NUMBER OF CHANNELS' liB LINE ORIENTATION* ~S~· ..!..!'ft>:::........:...IV:.-.-__ _ 

SPREAD NO. ' _ --=-___ START STATION' ---:4:!-"g~o __ 
SPREAD NO. '7,.. START STATION _+,?.,-,~--=O'--_ 
SPREAD NO. ~ START STATION _--'0"""--__ 

END STATION* _ Q=i='-5_' 0 __ _ 
END STATION __ "":1I.-:"-ii-0 __ _ 
END STATION _ _ t.(-,--,-~_o __ _ 

SPREAD NO. START STATION ____ _ END STATION _____ _ 

SEISMIC DATA ACQUISITION RELATIVE ELEVATION SURVEY 

FILE' SHOT LOCATION* # STACKS DIRECTION SOURCE STATION FORESIGHT BACKSIGHT 

'2.3/0 I QSo 10 NA ,4wD 0 I I. 4 
fJ...'!:./o1, G1 ~o (0 - '20 IS:tl 
Z ; (0) {IJ ':fo (0 \ 10 q. ~~ 
t} Ibt.1 1110 (~ 20 ~~ql/ 
fJ...1./o)' OJ IS t() ~o " . 11 
11./ 0'- i~5' 10 ~o t.'.72 
1 ".>I o"+- o!>{' (0 5'0 ~ . 6it 
'LYoS ~"/-'1 ) IV bO '7.1 b 
1:1, 101 is') (o 7fJ "l.o l 
'1: 1.. ( J() -:rtf t o 'SD I . ~ 11.28' 

1 ~1.111 b':JS"' IJ qa 17. s--f 
~311'Z fo3 > }D / 1X) /~ . 11 
?_ U/~ !;Cf 5 to 110 1S:1 ~ 
1. '311"1 ~,-S.~ ID 11 0 11. ~S-
')...311s' )/<" I 0 110 11.71 
't 1J It 4 80 10 I t/{) q . ~1 

~ 4 (,., 0 Iv I S"O 7.61./ 
1~/i8 '11 0 ( (j 160 ,." 
"Z >ll tit ~c,() 10 17<J ~ . 6B 
2~/LO ? t.{<J to 0#' -"'" 16<J /. t1 70. ~ 
~" 1(' "l On r , 1\ \"" /I W 1'0 Iri .7 
~ / 1 " y rl LJ A / t 10J IL ,"8:J 

2'S 2(J } Q.. "'( 0 () iJ. A- ~wO '210 I r:O~ 
~!''2o 1- 1_1 U /0 120 '-1 ,!fl' 
Z ?,"].()7 \~O 1O ~,o I~. I S-
1./'J.'l-~ 1.,,/ a I i) .... _ .. 

~'10 /O.Si 
"f 

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

GEO Jlisioll Tllc. 1124 O(I'lIIpic Drille, CorOlla, CA 92881 ph (951) 549-1234 j x (951) 549-1236 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

G~Us~on 
geophysical services 

--=3;....--=..3 ___ SEISMIC REFRACTION FIELD LOG REV 1.2 
o s,e,ismBiCtLl\..ine. f'J uNmb~;' 

SITE*: De- of rr DATE*: 
~~~~~~---------------------

CLlENT*: ~fl~ JOB*: 
-+~~~----~1---------------------AUTHOR*: ----:~ . .!-';.:;l"'..:.:.' r~'1~/t'I.-+(l~(.:.e _________ PAGE* 

SEISMIC DATA ACQUISITION RELATIVE ELEVATION SURVEY 

FILE- SHOT LOCATION* # STACKS DIRECTION SOURCE STATION FORESIGHT BACKSIGHT 

~!.1-o5' 1-=tS 10 /J.4 /twO ~ro 

"L<"1..f!)~ sl) B ~60 '/ . .rtf 
Z h ~()--=r- '3sS g 210 7. ~:< 

~3"O~ q,\)' 3 ~fIO 7.U-
'1... '3 ':loa, ~ '1:.\,.1 ~ --:;'10 6,00 
~~ ?.IO t.I :f~ ~1 ~tJ) t:. ./7 
l.'btll 5""1(, !2 'i /O 1.'/. " 
rz?, ~ '''' t;'s..r ) 'Ito ~ • 'iSS-
t.'3'2.I'S ~ 't ~ ~) 'no '1 . It.{ 
~5 'It'l 635' ID ~ 1,/0 'S.d! 
'Z, ';'Z./J 6~~ Ii) ~ 1$"0 '2. 5""" 
7 -r..Ub :),/0 } Cl. ~ 3"" 2'11 

1.. ~.'L1. ~ ':J l,tJ () SAt ~17<J J.4'I 
Z~ttff H~ o f(J , ~3&\l /." 
'l ?, 1 If) '1 )0 ,0 .J.. ... - 3CJO /.7:< //./3 
,~ 'r no" A ..... 

.... ., -....Y 4~ 10.72 7~2. 5 
'1'- .:;; f<.. I;;M 1..-1 :;, ..,.. 

ttlo /(J. 5~ 
I')... 33l>I '1;;;0 to AlA PrvJD CftO Q.10 
1. "!,'3D1. '1Q() IV (j~O q. l /f 
1,'5~o~ , '10 10 lfi/o ~.q-3 
_a. ~3D'1 ~ 10 (O '-I $'"{) 7,g 
~'J,'3,"~ '-; 3'1 11) q/,t) "l. tIO 
t~'!..O " '3,5 g 1/10 c' .4 -:L.~ 7.7 
tJ..>lO~ '!,&'"S- 9 /.Ito 7. I> I 
1.- '3!-08 3/S 8 </~o 7.otI 
~ '!.}o" IJ.-:f!' S S"'.., /." '2 
'2-1. ~/O .,.3S" & -s-I() 5 ~ 7 
'" 1. ~" IQS 6 ~2o 5 . /0 
IJ.. \'J.I'). ISS 8 <"?a 3. (1/ 

1.. ~ 1, 1'3. liS 10 )'l/O '7. 6' 
'L'1,'J/i.{ -"'5 10 t'IO I.f 
'11- '11 !" 1>5 II) ~~O D. ~~ 1/'.41-. 

0 10 ~70 ,~. 'j '-I 
1.->'!t/1- ... 2,0 Lo l- . .... f- s-go 1q,IQ 

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

GEOVis;oll Illc. 1114 O~"lIIpic Dril'e, Corolla, CA 9288/ ph (95l) fl: (95/) 549-1236 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project SR FIELD LOG REV 1.1.pdf 

Rizzo Project 10-4310 

GE~Us.fon 
geophysical services 

13- 3 SEISMIC REFRACTION FIELD LOG REV 1.2 
Seismic Line Number' 

SITE*: 8t;a 84h'D Upp DATE*: 
CLlENT*: paLA JOB*: 
AUTHOR*: - W-f-l. """ib·"'':'''(-6f-~""'T''""----------- PAGE* 

lOW 
:{ OF * :s 

SEISMIC DATA ACQUISITION RELATIVE ELEVATION SURVEY 

FILE" SHOT LOCATION* # STACKS DIRECTION SOURCE STATION FORESIGHT BACKSIGHT 

5'1.0 ('J.31-
6(JJ 12. Q~ 77t. Cf 
6 10 II. /~ 

h'20 10./# 
61<7 . q .Oi:. 
6, i/O ~. l/q 
6r--0 7 . '19 
660 " .qj 
'70 ~ O~ 
~~O -< .S'S 
6q() l.J &1/ 
"10;> tJ. r"1 
710 5.<Jl 
710 3 . '~ 
7'10 3.;(S-

N° '3 . s"l 
7ro 1.S"Z 
7l.O :;;'<11 
710 <.1 
7~ 3.73 
7<:fC 1. 'i;< 
p q. 3~ 

'3/0 /-1 72 
('/20 -:r. I/o 
1HI1 4. q~ 
~1I() 4.ii 
gS-O 'I. 06 
86<> {~ 

. 4. 5 . ~l/ 
'l'10 i 0 7 
1rg-o 1.(. 7'1 
'l~.o S:O~ 

q~ ~7l/ 
~/O 1.1 1 5"'1 
1:2.0 4 . 7.4 

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

GEO Jlisioll/llc. 1124 O{I'lIIpic Dril'e, Corolla, CA 92881 ph (951) 549-/234 fl; (95/) 549-1236 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

G E~J'ls.fon 
geophysical services 

R SR FIELD LOGRE\l1d .pdf 
IZZO t-'roJect 10-4;;1 

1S-3 SEISMIC REFRACTION FIELD LOG REV 1.2 
Seismic Line Number* 

SITE*: '[36/.(. 136vvb .u ep DATE*: 
CLlENT*: PL~A JOB*: 
AUTHOR": ""='W-T-. ~Q~D\"':-lr-'1-M(i--'-v----------PAGE* 5 OF * :s 

SEISMIC DATA ACQUISITION RELATIVE ELEVATION SURVEY 

FILE* SHOT LOCATION* # STACKS DIRECTION SOURCE STATION FORESIGHT BACKSIGHT 

t:t3° ~o6 
ql./(J 3.r7 

'1.36 

" 4-to ~70 ::? ~6 
~ 1 ~/txX> O. ~I 

"ttt:1 
~ 

-rttB 

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL 

GEOl'isioll Illc. 1124 O{lIl11pic Dri\'e, Corolla, CA 9288J pI! (95J) 549-1234 Ix (95J) 549-1236 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

G~Uslon 
geophysical services 

----"'B::;....-_/,,_I __ SEISMIC REFRACTION FIELD LOG REV 1.2 
Seismic Line Number' 

SITE*: ~LI Be~c1 tJfp DATE*: 6//lo~.) '/L/{<) 
CLlENT*: -7orC"';'I<~It-fi----:""""';'----------JOB* : -,-I .;;;.O/~?=....:...I ______ _ 
AUTHOR*: __ ~.~b=~~I~{~~/~M~d~~ ____________________ PAGE10F * __ ~.s~ ______________ __ 
CONTACT: __ 01...;....,;.j ..... (t1.;..--:A-......:.:;ou ______ PHONE: Off E§) gog ... 227" O~-'4. 5 
CONTACT: _____________ PHONE: Off Cell 

wfJ .G!tII:> 

tA7 rn . {~.f('~1 C. ()I,~> 
DEPARTURE TIME: () "1t..:> 

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

CAUSE: _____________ -=-=-________ _ 

EQUIPMENT PROBLEMS OR FAILURES*: _ ___ ___ ______ ___ _ _ 

SUGGESTIONS, ADDITIONS, CHANGES: ______________________________ _ 

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

GEOVisioll I llc. 1124 Olympic Dril 'e, Coroll fl, CA 92881 p h (951) 549-1234 fx (951) 549-1236 
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t-Jo 
6/1110 

Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

GE~~szon 
geophysical services 

R
.SR FlELO LOG BE\l1.1 .pdf 
IZZO Project 10-4310 

g-i/ SEISMIC REFRACTION FIELD LOG REV 1.2 
Seismic Line Number' 

SITE*: ~J" ~ !VfP DATE*: C;lho 10 ,/z-/t<) 
CLlENT*: c~A JOB*: {o/~1 
AUTHOR*: ---''''',~P~O\'''''':'I-frt-d-,A'''''t-----------PAGE 2 OF *--..;~=S~-------

SURVEY TYPE (P OR S -WAVE)' _-,--P~_i-l.-----,--,-t.. __ 
SEISMOGRAPH' Geode 3458 129- 3459 0 OTHER 
GEOPHONE TYPE: [() Hl: 0(,4-;( ... , ENERGY SOURCE' At-J--,-;O.,------------
GEOPHONE SPACING* Lv RECORD LENGTH () 1- > SAMPLE RATE 0,/1L""'I 
NUMBER OF CHANNELS' Y 9\ LINE ORIENTATION" __ ~.=!l!!..-:r;---,,,:......:)J--,--__ 

SPREAD NO. • _--'--___ START STATIOW _--=-7-0 __ _ 
SPREAD NO. START STATION _---;I'J..;::-.<-::l-{ =o __ 
SPREAD NO. START STATION __ 4.:....:8<...;.0 __ 

END STATION' __ 4",..-1v __ _ 
END STATION _-='+:.-',-v __ _ 
END STATION _---I9~f'--=0~ __ 

SPREAD NO. START STATION ____ _ END STATION _____ _ 

SEISMIC DATA ACQUISITION RELATIVE ELEVATION SURVEY 
~----""'-------~----~----~----~--------~--------~--------~6QCV· FILE" SHOT LOCATION' # STACKS DIRECTION SOURCE STATION FORESIGHT BACKSIGHT 
'l'-{/OJ () l.:J Nit Jk../Q 0 /t}'/ff 7/1, .7 
~~=v~,~/~~~~r--=~~,~--r-(~O~-+--'--+~~~-~/O~-r--I='Z~. /~/ -~~~~~ 

?--1.1f16 G (O 10 pSY) 22 . .')1 

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

GEOVisioll ll1c. 1124 O/yll/pic Drive, Coroiw, CA 92881 ph (95/) 549-1234 f\' (95/) 549-1236 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

GE~Ustfon 
geophysical services 

_ B.:...:;:;.....-_LI __ SEISMIC REFRACTION FIELD LOG REV 1.2 
n:iS

t 
m, ic fi~e cNJ.lmb;'Ur'(lp 

SITE*: ,~ . ~d I' DATE*: 
CLlENT*: --'A~C~Il.'-!-A""--~"";"'--:"';::;"';"""--------JOB*: 

AUTHOR*: _W~~;...D;w:;w.:I.L,,;'7"f'ot!1.;.Jjp.:..;;k __________ PAGE* 

SEISMIC DATA ACQUISITION RELATIVE ELEVATION SURVEY 

FILE' SHOT LOCATION' # STACKS DIRECTION SOURCE STATION FORESIGHT BACKSIGHT 

'21.3 

ITEMS WITH * MUST BE COMPLETED. OTHER INFORM A TlON IS OPTIONAL 

GE OJlisiolllllc. 1124 Olympic Dl'il'e, Corolla, CA 92881 p" (951) 54 734 fr (95 I) 549 1236 
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Paul C. Rizzo Associates, Inc. SR FIELD LOG REV 1.1.pdf 
Rizzo Project 10-4310 Bell Bend Nuclear Power Plant Project 

G~Uszon 
geophysical services 

'8-'1 SEISMIC REFRACTION FIELD LOG REV 1.2 

SITE*: 
CLlENT*: 
AUTHOR*: ~seis,£= 'jj;;;'Jffiber:vpp DATE' ...:6~t-=. Z;;.:.:.It.....:;a ____ _ 

~J_ JOB*: --I..I.( a~/?~/--__:_--
W. 7'W~ PAGE* !:1 OF * ? 

SEISMIC DATA ACQUISITION RELATIVE ELEVATION SURVEY 

FILE" SHOT LOCA TION* # STACKS DIRECTION SOURCE STATION FORESIGHT BACKSIGHT 

6t:JD 7. '?~ 
610 {, .~ 

~'20 £ .4(" 
,e,'iO ~8'S-
.b40 -S-. ;(q 
~~ . ~. l:7 
~O 1.7Q 
1,70 f. O~ 

hg) 'J.S'~ 
~C/O '2. '3<1 
7({) :1.~'> 
'1,0 7..L/~ 
720 2.3::<' 
7~lJ -:? OC6 
7L./O J. 911 
7f"O 1."8 
760 I . ~S" 

770 /.33 
-xtD I.():<' 
7qo O.ffl 4 .3€/ 
~ L{./~ 

<6KJ :<.«ir3 
-gzo 3."-
'i10 ~ · l(5 
'f?'40 ~,J..~ 

"iSr'O 3.1 g 
~60 4. ~'1 

<67Q q .;;''8 
'a<;lO 4 .S'2.. 
czqo "3. ,":Z 

('1-'1 -"". '-" qoo 1:'-2"3 
'1,0 ~. 42. 
q!lQ 5" • .t. 3 
qqo S":gS-

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL 

GEOVisiOl/lllc. 1124 Olympic D,.il'e, Cor~I/a, Crt 92881 ph (95/) 549-1134 Ix (951) 549-1236 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

SR FIELD LOG REV 1.1.pdf 
Rizzo Project 10-4310 

GE~Ms.ton 
geophysical services 

_..::;g;.....-'_(,( __ SEISMIC REFRACTION FIELD LOG REV 1.2 

G/'b/t0 
Iff" 

SITE*: --,lA~~iIrlet,+rl _iC...;T?;"""· n~e,,,"~..;;,u.;...m_be_r·...;.AJ.:;;....L.B..:.f.J ________ DATE*: 

CLlENT*: t1tflA. JOB*: 
AUTHOR*: ....;C!J~-....;V;;;;..;~''1~rfof-~.:;:...... _________ PAGE* OF* s:: 

SEISMIC DATA ACQUISITION RELATIVE ELEVATION SURVEY 

FILE* SHOT LOCATION" # STACKS DIRECTION SOURCE STATION FORESIGHT BACKSIGHT 
qL{O £ .2Z 
q,-o t. . ~1> 

~ ~]~ ffX1I. 6. ~q {.l- "j 1-. 
b/.:< 4!t'1o I «J(, Pr'it.tYt / . . Lt.a. 7':/.0 (5, 'T;;77 

~1a> 4 ./4 ~ ,''''- 1./1 7t:f1.Q 
~tfX) ~..L...ol. . 7.q'J.. o .s--:t 7'11.:<' 

Is'DJ ~/.f(O ~. ~7 1.91./ ..:l..I!L 
r,.( . r 

400~ <;?::? h ~ O~ '1n-7 
-;:("30 2q,~) 1.()'I. 
100 Cf .Q, <::::l Ll f). ,"8 7'-11./ 7 
...&.io ~/. ~/ 3. ti5 [7/0. I 

0 Cf. ~:< 7" .7 

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL 

GEO Visioll fllC, 1124 O(I'lIIpic Drive, Corolla, CA 92881 pit (951) 549-1234 fx (951) 549-1236 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

G~J7slon 
geophysical services 

--,S......::-.-_I __ SEISMIC REFRACTION FIELD LOG REV 1.2 
Seismic Line Number' 6)" A") - \jlfZ... A 3 ~J-*,,\.J.. ,~ ,1Aj of ~ Iqv 

SITE*: ~B7-iC/:-::/::"",,:/ ....;.&_"...;...J ____ AJ .... p __ p _______ DATE*: 6 /~1 It ~ 
CLlENT*: Pc fl.1), JOB*: (01-;:;1 

AUTHOR*: =W~~.::D:A:I r:1='¥::lL:::::::::::::::::::PAGE 1 OF *_> _______ _ 
CONTACT:--'-rn........,1"'+-c...,\f\~A .... v ________ PHONE: Off ~ t;<.J0 'Z 1.? J S-t( '1 

CONTACT: _____________ PHONE: Off Cell 

FIELD CREW*: f . U",sq(lt '" I 

MOBILIZED FROM: tY" ~1\I'<. "'() 
ARRIVED ON SITE: __ t:'_ ".=...:O'O'---____ _ _ 

M. (",...~~ ~ I C_ (jill "-5 

DEPARTURE TIME:_-=CJfIc.....::...;../ ..:;...o ____ _ _ 

STANDBY TIME: ____ ..,.....,._ ____ CAUSE:. _______ --,--_ _____ -:--

SEISMIC LINE STARTED: rilttS" ~ f SEISMIC LINE COMPLETED: II s0 ~/ 
, 1-.00 ~ 1.. /3 .>0 ~ '1., 

MAINTENANCE PERFORMED ON SITE*: ________________ _ _ 

SUGGESTIONS, ADDITIONS, CHANGES:. ________________ _ 

COMMENTS: US/L, A-3 S+~~h'~,':j ~ b/~ cJ 

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

CEO Vision fnc. 1124 OIYlllpic Dril'e, Corolla, CA 92881 ph (951) 549 1134 Ix (951) 549-1236 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

GE~Us'!on 
geophysical services 

_5_-_' __ SEISMIC REFRACTION FIELD LOG REV 1.2 

SITE*: g:~imiCg;;JmbN pp DATE*: _6-___ C_c..(...I~~/;.,;.V~------
CLlENT*: ectA JOB*: ~(~D..I./ ..i.I.1_1 _____ _ 
AUTHOR*: (:J. DO\.{Gfr'f'li PAGE 2 OF *_;:,"--______ _ 
SURVEY TYPE (P OR S -WAVE)' S-LJ<A.""-
~~~~~g::~;E : rIor,'l, :'e:!f 3458 0 ~~5:RGY~UR~TH~D 14 l1o.,N\"'-
GEOPHONE SPACING' lv RECORD LENGTH cD. Ss. SAMPLE RATE 0, 1'2. ~ N'\J 

NUMBER OF CHANNELS' '2..'1 LINE ORIENTATION' _W-'--"rto-'--'-E=--__ _ 

SPREAD NO. • _--=.:...1 __ START STATION' _ Lt".......,"_V __ 
SPREAD NO. 1- START STATION _-"b......,l.....,o=--_ 
SPREAD NO. START STATION 

. ~PRE:tP NO. START STATION -----
us.~.¥.tJ. t~ ... ' 

SEISMIC DATA ACQUISITION 

END STA nON' ----'~::;...--;·1.~o _ _ _ 
END STATION _-Ig;.r...t(........,."v'--_ _ 
END STATION _____ _ 
END STATION _ ___ _ _ 

RELATIVE ELEVATION SURVEY 

STATION FORESIGHT BACKSIGHT 

~ 
FILE' SHOT LOCATION' # STACKS DIRECTION SOURCE 

3/10 I 3Gf't lo AI 1-t> lb 
pl .. iIk l-"1~,:..L..JI!....:"::..!.'1,,-4----=?::.....;,.!-J .. I........---+----!:..../-O--l--"":"":S~---+-=~I ---1----l------+------1 

rf,;~«(1 ~l kJ'1. Z 4 <7 { ;:J AI 
( -l,Sf"'" "3./10'1 ~ '1 u I cJ ~ 

t,.Jp fJ/'fh<> 'Lllo:} ?J-¥v ~ Ie) )} 
'tIla 6 "-Ys /0 .s 

I 
'bIllr.. (;,bS ,~ 

"J../ I I? -;n~ (0 fJ 
1 -Y/18-::;~) (0 5 

'l..111C, -;:~85' (0 V 

.... 

'?J1:1.01 ')..0 I~ 
I 

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

GEOJlisioll Illc. 1I24 Olympic Dril'e, Corol/fI, CA 92881 ph (951) 549-1234 fr (951) 549-1236 
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Paul C. Rizzo Associates, Inc. 
Bell Bend Nuclear Power Plant Project 

GE~J'ls~on 
geophysical services 

.--.;S~- _I __ SEISMIC REFRACTION FIELD LOG REV 1.2 

6/vt/;o SITE*: &ftsT1~;l NU/0P'p DATE*: 
CLlENT*: '-"(!d~-r~....:;;,..,o----~-------------J08*: 

AUTHOR*: _w.~_ . ..,,;;;D:= lcq""+'-'1'..-lt __________ PAGE* OF* 3 

SEISMIC DATA ACQUISITION RELATIVE ELEVATION SURVEY 

FILE' SHOT LOCATION' # STACKS DIRECTION SOURCE STATION FORESIGHT BACKSIGHT 

2>1'ho3 5 =1S" v ,I) 1LJ lh.s 
'3/'1D'1 s~ S 
3J'J...oS SIS jJ 

"'2/1 At- .~Jc:;. ~ , 
'"l. ,II f)":l_ tfS-S" to }J 
':?. L tt,o!Z ~(' (C:. ...s 
1¥. "31 ?ift .bt,& ~ ~ L" tv ,J 

'l....111.10 6- Jtw 1; 1.., 0 S 
"3L'111 ,~) ~ P 

'Z.,V1. ~S- S s 
"l..1'V3 -flrJ f, ;J .... 
g /1'J/l.I ~'lQ ~ <, 

'l.,.//l. U{ ~~S ~ fJ 
'2.J 1..1 t, A9S t S 
~/M;;r g <t I 10 IV 
t2J 1.1 tt . C-l/ '0 .s 
'1./'vDt 9()o (0 JJ 
3'1'l~O 'l<AJ ID S 
~'1~7, / q'tO to f.:) 

'?JJl ~1< 1..- ( t'tO fD <; ...... 

ITEMS WITH * MUST BE COMPLETED . OTHER INFORM A TlON IS OPTIONAL 

GEOVisioll Illc. 1114 Olympic D,.i\'e, CorOlla, CA 92881 ph (95/) jx (951) 549 1236 
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