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FIELD RESISTIVITY TEST

NORTH ANNA COL

DATA REPORT REV. 0
JANUARY 23,2007

MACTEC PROJECT NO. 6468-06-1472



REPORT OF FIELD RESISTIVITY SOUNDINGS
North Anna COL Project
MACTEC Job No. 6468-06-1472

Work InstructionNo. : 25
Method: Wenner Four Electrode (ASTM G 57-95a, reapproved 2001)

Data Collected by: Garrett J. Kasten, November 15, 2006

Equipment: Mini Res Resistivity Meter, LID # 1464
Calibration Date:May 23, 2006
Calibration Harness: #9450

Test Location (Center of Lines):
(identifed as Point R1/R2)

N 3,909,183.87 ft
E 11,685,747.21 ft

Elevation at Center Point: 328.15 ft
Test R-1 Compass Bearing N 75 E
Probe Spacing Low Range Resistivity'"” Depth®
(feet) Resistance (ohms) (ohm-cm) (feet)
3 18.71 10748.90 3
5 16.12 15434.90 5
7.5 14.54 20883.08 7.5
10 13.57 25986.55 10
15 . 13.41 38520.23 15
30 9.38 53888.10 30
50 4.74 45385.50 50
100 2.10 40215.00 100 :

(1) Resistivity is based upon Low Range Resistivity reading from Field Resistivity Data Sheet
(2) Depth for resistivity reading is approximately equal to probe spacing for Wenner array.

Test R-2 Compass Bearing N 40 W
Probe Spacing Low Range Resistivity"" Depth®
feet Resistance (ohms) (ohm-cm) (feet)
3 19.49 11197.01 3
5 15.90 15224.25 5
7.5 14.67 21069.79 7.5
10 13.41 25680.15 10
15 11.36 32631.60 15
30 7.48 42972.60 30
50 4.37 41842.75 50
100 1.95 37342.50 100

(1) Resistivity is based upon Low Range Resistivity reading from Field Resistivity Data Sheet
(2) Depth for resistivity reading is approximately equal to probe spacing for Wenner array.

Date: klil_/_ ‘a4

Date: i—1g -dJ7

Prepared by: 27
Checked by: )

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1/23/07
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APPENDIX D

BORING GEOPHYSICAL LOGGING
SYSTEMS - NIST TRACEABLE CALIBRATION
PROCEDURES AND CALIBRATION RECORDS
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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.

D o . Seismic Recorder/Logger Calibration Procedure
GE "‘ 252077 Revision 1.30 Page 1
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4. Set up generator to produce a 100.0 Hz, 0.25 volt (amplitude is approximate, modify
as necessary to yield less than full scale waveforms on logger display) peak square
wave or sine wave. Verify frequency using the counter and initial space on the data
sheet.

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

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

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

Criteria

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

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

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

Procedure Approval
Approved by:

John G. Diehl President
Title
April 6, 2006
Date
Client Approval (if required):
Name Title
Signature Date

D, . . Seismic Recorder/Logger Calibration Procedure
GE l ZSZO/Z Revision 1.30 Page 2
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SEISMOGRAPH CALIBRATION DATA SHEET REV 4/6/06

INSTRUMENT DATA ;

SYSTEMMER: OYO MODEL NO.: 3331A -
SERIAL NO:: 19029 CALIBRATION DATE: -4/21/2006
BY: ROBERT STELLER DUEDATE: 4121/2007
COUNTER MFR: HEWLETT PACKARD MODEL NO.: 5335A
SERIALNO, - 2626A09881 CALIBRATION DATE: . 12/9/2005
BY: SCE #51-01252 DUE DATE: 6/9/2006
FCTN GEN MFR: HEWLETT PACKARD MODELNO.: 33258
SERIALNG;; -~ 2847A14447 CALIBRATION DATE: 11/3/2005
BY: SCE #S1-03355, DUE DATE: 11/3/2006
SYSTEM SETTINGS:

GAIN: A0

FILTER: 20 KHZ

RANGE: 100 MILLISEC

DELAY: 0 ‘

STACK:1.(5TD) 1

PULSE: 1.6

DISPLAY; NA ~

SYSTEM: DATE = CORRECT DATE & TIME 4/21/2006, 10:30AM
PROCEDURE:

SET EREQUENCY TO 100.0HZ SQUAREWAVE WITH AMPLITUBE APPROXIMATELY
0.25 VOLT PEAK. ‘RECORD BOTH DN DISK AND PAPER TAPE, IF AVAILABLE. ANALYZE
AND PRINT WAVEFORMS FROM ANALYSIS UTILITY. ATTACH PAPER COPIER OF PRINTOUT

AND PAPER TAPES, IF AVAILABLE, TO THIS FORM. AVERAGE FREQUENCY MUST-BE
BETWEEN'99:0 AND101.0.-HZ

AS FOUND 100.0 AS LEFT 1000

WAVEFORM |FILE NO| = FREQUENCY TIME FOR |TIME FOR TIME FORS [AVERAGE

‘ g CYCLES|9 CYCLES CYCLES FREQ.
Hn Hr Vi
SQUARE 201 100.0 90.0 90.0 90.0 100.0
SQUARE 202 100.0 90:0}. 90.0 90.0 100.0
SINE 203 100.0 89.9 89.9 89.9 100.1
SINE 204 100.0 90.0 90:0 89.9 100.0
1 ’ S
CALIBRATED BY: ROBERT STELLER 4/21/2006 @,U; g{”"
NAME DATE SIGNATURE
Selsmic recorder/Logger Calibration Data Sheet 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
SERIALNO.. 160023 CALIBRATION DATE: 4/21/2006
BY: ROBERT STELLER DUE DATE: 42112007
COUNTER MFR: HEWLETT PACKARD MODEL NO.: 5335A
SERIAL NO..  2626A09881 CALIBRATION DATE:  12/9/2005
BY: SCE #51-01252 DUE DATE: 6/9/2006
FCTN GEN MFR: HEWELETT PACKARD MODEL NO.; 33258
SERIAL NO.:  2847A14447 CALIBRATION DATE:  11/3/20056
BY: SCE #51-03355 DUEDATE: 11/3/2006
SYSTEM SETTINGS:

GAIN: 2

FILTER: 10.KHZ

RANGE: 100 MILLISEC, 100 MICROSECOND SAMPLE RATE
DELAY: €]

STACK: 1(STD) 1

PULSE: 16

DISPLAY; NA

SYSTEM: DATE = CORRECT DATE & TIME  4/21/2006, 11:07AM
PROCEDURE: '

SET FREQUENCY TO 100.0HZ SQUAREWAVE WITH AMPLITUDE APPROXIMATELY

0.25 YOLT PEAK. ‘RECORD BOTH ON DISK AND PAPER TAPRE, |F AVAILABLE. ANALYZE
AND PRINT WAVEFORMS FROM ANALYSIS.UTILITY. ATTACH PAPER CORIES OF PRINTOUT
AND:PAPER TAPES, IF AVAILABLE, TO THIS FORM. AVERAGE FREQUENCY-MUST BE
BETWEEN 99.0 AND 161.0°HZ,

AS FOUND 100:0 AS-LEFT 100.0.

WAVEFORM |FILE NO| FREQUENCY TIME FORTTIME FOR|  TIMEFOR9 |AVERAGE

9 CYCLES |8 CYCLES CYCLES FREQ.
Hn Hr )
SQUARE 305 100.0 90.0 50.0 90.0 100.0
SQUARE 306 100:0 90.0 80.0 90.0 100:0
SINE 307 100.0 90.0 90.0 90.0 100.0
SINE 308 100.0 90.1 90.0 80.0 100.0
(1, o
) ) P
CALIBRATED BY: ROBERT STELLER 4/21/2006 \LZ/P 8(&’“1
NAME DATE SIGNATURE

Seismic recorder/Logger Calibration Data.Sheet 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
SERIALNO.. 160024 CALIBRATION DATE:  4/21/2006
BY: ROBERT STELLER DUE DATE: 472172007
COUNTER MFR: HEWLETT PACKARD MODEL NO.: 53354
SERIALNO.  2626A09881 CALIBRATION DATE: 12/9/2005
BY: SCE #51-01257 DUE DATE: 6/9/2006
FCTN GEN MFR: HEWLETT PACKARD MODEL NO.; 33258
SERIALNO.  2BA7A14447 CALIBRATION DATE: 11/3/2005
BY: SCE #51-03355 DUE DATE: 11/3/2006
SYSTEM SETTINGS:

GAIN: 2

FILTER: 10 KAZ :

RANGE: 700 MILLISEC, 100 MICROSECOND SAMPLE RATE
DELAY: 0

STACK: 1 (STD) 1

PULSE: 5

DISPLAY: NA

SYSTEM: DATE = CORRECTDATE & TIME  #/21/2008, 11:30AM
PROCEDURE: '

SET-FREQUENCY TE: 100.0HZ SQUAREWAVE WITH AMPLITUDE APPRUXIMATELY

0,25 VOLT PEAK: "RECORD BOTH ON.DISK AND PAPER TAPE IF AVAILABLE. ANALYZE
AND PRINT WAVEFORMS FROM ANALYS!S UTILITY. ATTACH PAPER COPIES OF PRINTOUT
AND.PAPER TAPES, IF.AVAILABLE, TO THIS FORM. AVERAGE FREQUENCY MUST BE
BETWEEN 990 AND 101.0 HZ.

ASFOUND 100.0 AS LEFT 100.0

WAVEFORM [FILENO! FREQUENCY TIME FOR | TIME FOR TIME FOR 9 AVERAGE
9 CYCLES |9 CYCLES CYCLES FREQ.

Hn Hr vV ‘
SCQUARE 401 1000 90.0 a0.0 g0.0 100.0
SQUARE 402 100.0 90.0 90.0 90.0 100.0
SINE 403 100.0 89.9 96.0 901 100.0
SINE 404 1080 90.0 901 904 993

{ -
CALIBRATED BY: ROBERT STELLER 4{2172006 ' \ “J’{, B{“"//
NAME DATE SIGNATURE

Seismic recorder/Logger Calibration Data Sheet - Rev 1.30  4-6-06
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SEISMOGRAPH CALIBRATION DATA SHEET REV 4/6/06

INSTRUMENT DATA

SYSTEM-MFR: GEOMETRICS MODEL NO.: STRATAVIEW
SERIALMNO.: 75299 CALIBRATION DATE: 4/21/2006

BY: ROBERT STELLER DUE DATE: 4/21/2007
COUNTER MFR: HEWLETT PACKARD MODEL NO.,: 53354
SERIALNO,: 2626A09881 CALIBRATION DATE: 12/9/2005

BY: SCE #51-01252 DUEDATE: 6/9/2006
FCTN GEN MFR: HEWLETT -PACKARD MODEL NO.; 33258
SERIAL'NO.: 284T7A14447 CALIBRATION DATE: 11/3/2005

BY: SCE #51-03350 DUE DATE; 11/3/2006
SYSTEM SETTINGS:

GAIN: 15 DB

FILTER: NONE

RANGE: 256 MILLISEC, 31 MICROSECOND SAMPLE RATE
DELAY: 0

STACK: 1{8TD) 1

PULSE: NA

DISPLAY; NA

SYSTEM: DATE = CORRECT DATE & TIME - 4/21/2008, 12:09PM

PROCEDURE:

SET FREQUENCY TO 100.08Z SQUAREWAVE WITHAMPLITUDE APPROXIMATELY

025 VOLT PEAK. RECORD BOTH ON DISK AND PAPER TAPEIF AVAILABLE. ANALYZE
AND-PRINT WAVEFORMS FROM ANALYSIS UTILITY. ‘ATTACH PAPER COPIES OF PRINTOUT
AND PAPER TAPES, IF AVAILABLE, TO THIS FORM. AVERAGE FREQUENGY MUST BE
BETWEEN 99.0-AND 101.0 HZ,

AS FOUND 100.0 AS LEFT 100.0

WAVEFORM (FILE'NO| -FREQUENCY TIME FOR{TIME FOR] TIMEFORS |AVERAGE

9 CYCLES |9 CYCLES CYCLES FREQ.
) Hn Hr \'
SQUARE 501 100.0 50.0 a0.0 50.0 100.0
SQUARE 502 100.0 00.0 90.0 90.0 100.0
SINE 503 100.0 90.0 390.0 90.0 100.0]
SINE 504 100.0 90.0 90.0 90.0 100.0
CALIBRATED BY: ROBERT STELLER 4{21/20086 Lo/ LN
NAME DATE SIGNATURE

[ Seismic recorder/Logger Calibration Data Sheet  Rev1.30  4-6:06
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16.0 52.49 | 3%

16.5 54.13 193>

17.0 5577 | »%d-

17.5 57.41 | %3¢ .

18.0 59.06 | 3%

18.5 60.70 | 262

19.0 62.34 | 238

19.5 63.98 | %M

20.0 65.62 | 40
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