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1.0 INTRODUCTION

Insitu borehole P- and S-wave velocity measurements were collected in three borings located within
the Waste Treatment Plant (WTP) boundaries at the Hanford Site, southeastern Washington.
Geophysical data acquisition was performed between August and October of 2006 by Rob Steller,
Charles Carter, Antony Martin and John Diehl of GEOVision. Data analysis was performed by
Rob Steller and John Diehl, and reviewed by Antony Martin of GEOVision, and report preparation
was performed by John Diehl and reviewed by Rob Steller. The work was performed under
subcontract with Battelle, Pacific Northwest Division with Marty Gardner as Battelle’s Technical
Representative and Alan Rohay serving as the Technical Administrator for Pacific Northwest
National Laboratory (PNNL).

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

GEOVision Report 6303-01 Vol 2 of 3 WTP P-S Logging rev 1 Page 6 of 161



Pacific Northwest National Laboratory WTP Seismic Borehole Project
Contract 26963 March 8, 2007

2.0 SCOPE OF WORK

This report presents the results of insitu geophysical PS suspension seismic measurements collected
between August and October, 2006, in three borings, as detailed below and summarized in Table 1.
The purpose of these studies was to acquire shear wave velocities and compressional wave
velocities as a function of depth, to support the WTP Seismic Borehole Project. This work was

performed within the boundaries of the Hanford Site.

Table 1. Boring locations

BORING
DESIGNATION X Y Z
BH-C4993 307755.440 5158260.488 200.499
BH-C4996 307826.310 5158555.282 204.079
BH-C4997 307977.327 5158249.420 206.406
Reference:

Waste Treatment Plant Borehole Survey, January 15-16, 2007
UTM Zone 11, Horizontal Datum NAD83, Horizontal and Vertical Units Meters, Vertical Datum NAVYD88

The primary focus of borehole geophysics was to measure the seismic velocities in the “interbeds”
between basalt flows. GEOVision acquired this data (this report, Part A) in freshly drilled
segments, beginning nominally 50ft below the previous interbed, and continuing to about 30ft
below the next interbed. Part A of this report describes the results of these interval measurements.

This Part B of this report describes overall measurements in completed, but cemented boreholes.

The OYO Model 170 Suspension Logging Recorder and Suspension Logging Probe was used to
obtain in-situ horizontal shear and compressional wave velocity measurements at generally 3.3 foot
(1m) intervals. The acquired data was analyzed and a profile of velocity versus depth was produced

for both compressional and horizontally polarized shear waves.

A detailed reference for the velocity measurement techniques used in this study is:
Guidelines for Determining Design Basis Ground Motions, Report TR-102293, Electric

Power Research Institute, Palo Alto, California, November 1993, Sections 7 and 8.
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3.0 INSTRUMENTATION

Suspension soil velocity measurements were performed in all borings using the Model 170
suspension logging system, manufactured by OYO Corporation. This system is described in detail

in Volume 1 of this report, Section 3.0.
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4.0 MEASUREMENT PROCEDURES

Measurements followed the GEOVision Procedure for P-S Suspension Seismic Velocity Logging,
revision 1.3, as presented in Appendix D. In each boring, the probe was positioned with the mid-
point between receivers at ground surface, as verified with a tape measure, and recorded on the field
logs. The probe was lowered to the bottom of the boring, and then returned to the surface, stopping

at 3.3 foot intervals to collect data, as summarized in Table 2.

Table 2. Logging dates and depth ranges (BGS)

DEPTH | OPEN | gorromor | SAMPLE | oo | oate
NUMBER NUMBER (FEET) (FEET) CASING (FEET) LOGGED
(FEET)

BH-C4993 Log 6+ 357.6 — 1400.9 1411 363 3.3 330094 10/14/06
BH-C4996* Log 5B+ 347.8 - 1263.1 1276 349 3.3 26066 8/28/06
BH-C4996 Log 5A 1266 - 1322 1276 349 1.6 23053 8/28/06
BH-C4996 Log 6 1325.5 - 1362 1463 349 1.6 26066 9/6/06
BH-C4996 Log 7+ 1364.8 - 1453.4 1465 349 3.30 26066 9/19/06
BH-C4997 Log 7+ 383.9-1417.3 1429 384 3.3 330094 10/13/06

* BH-C4996 is labeled in the Figures and Tables as Log 5B + 7 to indicate it is a compilation
+ These logs were done at 1m intervals over the entire borehole after final cementing.
OYO PS170 Data Logger/Recorder Model 3331 S/N 15014 was used for all of these logs

At each measurement depth the measurement sequence of two opposite horizontal records and one
vertical record was performed, and the gains were adjusted as required. The data from each depth

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

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

was verified prior to removal from the boring.
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5.0 DATA ANALYSIS

Data analysis was completed as described in Volume 1 (Part A) of this report, Section 5.0.
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6.0 RESULTS

Suspension R1-R2 P- and Sy-wave velocities are plotted in Figures 4, 5, and 6. The suspension
velocity data presented in these figures are presented in Tables 3, 4, and 5. The PSLOG and
EXCEL analysis files for each boring are included in the boring specific directories on volume 3 of

3 (CDR) of this report, along with the raw and filtered waveforms.

P- and Sy-wave velocity data from R1-R2 analysis and quality assurance analysis of S-R1 data are
plotted together in Appendix A (Figures A-1 through A-3) to aid in visual comparison. It must be
noted that R1-R2 data is an average velocity over a 3.3 foot segment of the soil column; S-R1 data
IS an average over 6.75 feet, creating a significant smoothing relative to the R1-R2 plots. S-R1 data
are presented in Appendix A (Tables A-1 through A-3), and included in the EXCEL analysis files

for each boring on volume 3 of 3 (CDR) of this report.

Calibration procedures and records for the suspension measurement system are presented in

Appendix B.

The GEOVision standard field log sheets for all borings are reproduced in Appendix C.

The GEOVision standard field procedures are reproduced in Appendix D.
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7.0 SUMMARY

Discussion of Suspension Results

Suspension PS velocity data is ideally collected in an uncased fluid filled boring, drilled with rotary
mud (rotary wash) methods. The drilling method used in all of these boreholes was ideal for
collection of suspension PS velocity data. The borehole diameters, at 9 inches, is larger than
optimal, but the logs in all boreholes were successful. All boreholes showed good to excellent
correlation between R1 — R2 and S — R1 data, as well as excellent correlation between P-wave and
Sy-wave velocities except in transition zones. P- and S-wave arrivals in the basalt portions of these

boreholes were weak, as is generally the case in hard rock borings.

Suspension PS velocity data quality is judged based upon 5 criteria:
1. Consistent data between receiver to receiver (R1 — R2) and source to receiver (S — R1) data.
2. Consistent relationship between P-wave and Sy -wave (excluding transition to saturated
soils)
3. Consistency between data from adjacent depth intervals.
4. Clarity of P-wave and Sy-wave onset, as well as damping of later oscillations.

5. Consistency of profile between adjacent borings, if available.

Based on these criteria, most of the data collected at the Hanford WTP site are of good to excellent
quality. Even though arrivals in basalt were weak, once identified, they were quite consistent.

Following are specific discussions:
BH-C4993 LOG 6

The data quality was good, and the results agree well with the interval logs, particularly in the

interbeds.
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BH C4996 COMBINATION LOG 5B, 5A, 6 and 7

Unlike C4993 or C4997, which were logged in one long session with a single probe, this is a
compilation of several logs. Unfortunately, not all sections are from the cemented borehole. There
is a data gap in the cemented borehole log from 1322 to 1364ft. This has been filled with data from
Log 6. Part of 5A may also be from the uncemented borehole, but this data (dates of cementation)
are not known to this author. Despite the combination of different logs, different days, and different
receivers, the data quality is good and this data agrees well with the interval logs, particularly in the

interbeds.

There was one adjustment in the source delay to accommodate a shift in travel time, apparently due
to the use of an older (more used) source for Log #7. This can be seen in column D of sheet:
“Analysis, S-R1” in the Excel file “C4996 All”, in Volume 3, Data, C4996 starting at depth 1383
and proceeding to the bottom at 1461 ft (adjusted S-R1 depths). This small shift of 0.09ms increase
in delay helps the S-R1 results match up with the R1-R2 results. This is actually understandable,
considering this log is compiled from four different logs using different equipment over almost a

month.

BH-C4997 LOG 7

Part of borehole BH-C4997 data did not meet the above quality criteria. There was a failure of a
source spring midway through the log. This is indicated by high variability in the source to receiver
arrivals above about 810 feet, and lack of arrival time symmetry between normal and reverse.
While receiver to receiver picks could still be made, and were made, they cannot be confirmed or
verified by the source to receiver measurements in this part of the borehole. Because of the
difficulty in picking, and lack of S-R1 confirmation, the measurements above 850ft, this upper part
of the borehole is not considered as reliable as the associated interval logs. There were several

measurements where picks were not made due to this difficulty, and are shown as gaps.

Despite these difficulties, the overall results are good and this data agrees well with the interval

logs, particularly in the interbeds.
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Quality Assurance

These boring geophysical measurements were performed using industry-standard or better methods
for measurements and analyses. All work was performed under GEOVision quality assurance

procedures, which include:

e Use of NIST-traceable calibrations, where applicable, for field and laboratory instrumentation

e Use of standard field data logs

e Use of independent verification of velocity data by comparison of receiver-to-receiver and
source-to-receiver velocities

¢ Independent review of calculations and results by a registered professional engineer, geologist,

or geophysicist.

Suspension Data Reliability

P-and Sy-wave velocity measurement using the Suspension Method gives average velocities over a
3.3 foot interval of depth. This high resolution results in the scatter of values shown in the graphs.
Individual Spy-wave measurements are very reliable with estimated precision of +/- 5%. Due to the
difficulty in picking weak signals and high velocities, which can be seen in the greater scatter of P-
wave picks, P-wave measurements have an estimated precision of +/- 10%. Standardized field

procedures and quality assurance checks contribute to the reliability of these data.
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Figure 1: Concept illustration of P-S logging system
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Table 3. Boring BH-C4993 Log 6, Suspension R1-R2 depths and P- and Sy-wave

velocities

Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Receiver-to-Receiver Travel Time Data - Borehole C4993 RUN#6

American Units Metric Units

Depth at Velocity Depth at Velocity

Midpoint Midpoint

Between Poisson's Between Poisson's

Receivers Vs Vy Ratio Receivers Vs Vy Ratio

(ft) (ft/s) (ft/s) (m) (m/s) | (m/s)

357.6 3800 8130 0.36 109.0 1160 | 2480 0.36
360.9 5210 | 10040 0.32 110.0 1590 | 3060 0.32
364.2 3320 8170 0.40 111.0 1010 | 2490 0.40
367.5 3970 9980 0.41 112.0 1210 | 3040 0.41
370.7 3990 | 11740 0.43 113.0 1220 | 3580 0.43
374.0 5770 | 11260 0.32 114.0 1760 | 3430 0.32
377.3 7750 | 13660 0.26 115.0 2360 | 4160 0.26
380.6 9730 | 16340 0.23 116.0 2970 | 4980 0.23
383.9 9260 | 16340 0.26 117.0 2820 | 4980 0.26
387.1 11400 | 19490 0.24 118.0 3470 | 5940 0.24
390.4 7800 | 16670 0.36 119.0 2380 | 5080 0.36
393.7 8280 | 19840 0.39 120.0 2520 | 6050 0.39
397.0 8280 | 17540 0.36 121.0 2520 | 5350 0.36
400.3 9950 | 18940 0.31 122.0 3030 | 5770 0.31
403.5 10030 | 18320 0.29 123.0 3060 | 5580 0.29
406.8 10750 | 18120 0.23 124.0 3280 | 5520 0.23
410.1 10030 | 17010 0.23 125.0 3060 | 5180 0.23
413.4 10260 | 16180 0.16 126.0 3130 | 4930 0.16
416.7 9950 | 18320 0.29 127.0 3030 | 5580 0.29
420.0 10580 | 19610 0.29 128.0 3230 | 5980 0.29
423.2 10420 | 20330 0.32 129.0 3180 | 6200 0.32
426.5 10180 | 20330 0.33 130.0 3100 | 6200 0.33
429.8 10030 | 17010 0.23 131.0 3060 | 5180 0.23
433.1 9520 | 20080 0.35 132.0 2900 | 6120 0.35
436.4 8780 | 17920 0.34 133.0 2680 | 5460 0.34
439.6 7940 | 18520 0.39 134.0 2420 | 5640 0.39
4429 8600 | 18320 0.36 135.0 2620 | 5580 0.36
446.2 8280 | 17010 0.34 136.0 2520 | 5180 0.34
449.5 11110 | 16670 0.10 137.0 3390 | 5080 0.10
452.8 9390 | 17090 0.28 138.0 2860 | 5210 0.28
456.0 8890 | 17090 0.31 139.0 2710 | 5210 0.31
459.3 9390 | 15870 0.23 140.0 2860 | 4840 0.23
462.6 9590 | 15150 0.17 141.0 2920 | 4620 0.17
465.9 8440 | 14810 0.26 142.0 2570 | 4520 0.26
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Receiver-to-Receiver Travel Time Data - Borehole C4993 RUN#6

American Units Metric Units

Depth at Velocity Depth at Velocity

Midpoint Midpoint

Between Poisson's Between Poisson's

Receivers Vs Vp Ratio Receivers Vs Vy Ratio

(ft) (ft/s) (ft/s) (m) (m/s) | (mls)
469.2 4000 | 17360 0.47 143.0 1220 | 5290 0.47
472.4 4070 8030 0.33 144.0 1240 | 2450 0.33
475.7 3550 | 10930 0.44 145.0 1080 | 3330 0.44
479.0 3040 8230 0.42 146.0 930 | 2510 0.42
482.3 2330 6470 0.43 147.0 710 | 1970 0.43
485.6 2740 6730 0.40 148.0 840 | 2050 0.40
488.9 2560 6540 0.41 149.0 780 | 1990 0.41
492.1 2390 6060 0.41 150.0 730 | 1850 0.41
495.4 2620 6600 0.41 151.0 800 | 2010 0.41
498.7 3250 7580 0.39 152.0 990 | 2310 0.39
502.0 2590 7940 0.44 153.0 790 | 2420 0.44
505.3 2440 6060 0.40 154.0 740 | 1850 0.40
508.5 3220 6540 0.34 155.0 980 | 1990 0.34
511.8 2740 6870 0.41 156.0 840 | 2090 0.41
515.1 3020 7330 0.40 157.0 920 | 2230 0.40
518.4 3100 7330 0.39 158.0 950 | 2230 0.39
521.7 3090 7410 0.39 159.0 940 | 2260 0.39
524.9 2420 7020 0.43 160.0 740 | 2140 0.43
528.2 2640 6670 0.41 161.0 800 | 2030 0.41
531.5 3450 7750 0.38 162.0 1050 | 2360 0.38
534.8 3370 7250 0.36 163.0 1030 | 2210 0.36
538.1 3440 7580 0.37 164.0 1050 | 2310 0.37
541.3 6170 | 11490 0.30 165.0 1880 | 3500 0.30
544.6 3580 8530 0.39 166.0 1090 | 2600 0.39
547.9 5210 | 10550 0.34 167.0 1590 | 3220 0.34
551.2 7800 | 19380 0.40 168.0 2380 | 5910 0.40
554.5 7490 | 19840 0.42 169.0 2280 | 6050 0.42
557.7 7290 | 13120 0.28 170.0 2220 | 4000 0.28
561.0 8180 | 15870 0.32 171.0 2490 | 4840 0.32
564.3 9070 | 18730 0.35 172.0 2760 | 5710 0.35
567.6 9010 | 18520 0.34 173.0 2750 | 5640 0.34
570.9 8770 | 16500 0.30 174.0 2670 | 5030 0.30
574.2 9660 | 15430 0.18 175.0 2940 | 4700 0.18
577.4 9130 | 19380 0.36 176.0 2780 | 5910 0.36
580.7 8330 | 20080 0.40 177.0 2540 | 6120 0.40
584.0 11800 | 19380 0.21 178.0 3600 | 5910 0.21
587.3 11590 | 19610 0.23 179.0 3530 | 5980 0.23
590.6 11200 | 20330 0.28 180.0 3420 | 6200 0.28
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Pacific Northwest National Laboratory
Contract 26963

WTP Seismic Borehole Project
March 8, 2007

Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Receiver-to-Receiver Travel Time Data - Borehole C4993 RUN#6

American Units Metric Units

Depth at Velocity Depth at Velocity

Midpoint Midpoint

Between Poisson's Between Poisson's

Receivers Vs Vp Ratio Receivers Vs Vy Ratio

(ft) (ft/s) (ft/s) (m) (m/s) | (mls)

593.8 11400 | 19840 0.25 181.0 3470 | 6050 0.25
593.8 11590 | 20080 0.25 181.0 3530 | 6120 0.25
597.1 11020 | 20830 0.31 182.0 3360 | 6350 0.31
600.4 11020 | 19160 0.25 183.0 3360 | 5840 0.25
603.7 11490 | 21930 0.31 184.0 3500 | 6680 0.31
607.0 11400 | 19380 0.24 185.0 3470 | 5910 0.24
610.2 10750 | 19610 0.28 186.0 3280 | 5980 0.28
613.5 10670 | 16180 0.12 187.0 3250 | 4930 0.12
616.8 11900 | 19840 0.22 188.0 3630 | 6050 0.22
620.1 11110 | 20330 0.29 189.0 3390 | 6200 0.29
623.4 11490 | 19160 0.22 190.0 3500 | 5840 0.22
626.6 11590 | 19160 0.21 191.0 3530 | 5840 0.21
629.9 10100 | 19160 0.31 192.0 3080 | 5840 0.31
633.2 9730 | 17540 0.28 193.0 2970 | 5350 0.28
636.5 8390 | 19840 0.39 194.0 2560 | 6050 0.39
639.8 9260 | 20330 0.37 195.0 2820 | 6200 0.37
643.0 10930 | 18730 0.24 196.0 3330 | 5710 0.24
646.3 10930 | 19160 0.26 197.0 3330 | 5840 0.26
649.6 11700 | 20830 0.27 198.0 3560 | 6350 0.27
652.9 10580 | 19610 0.29 199.0 3230 | 5980 0.29
656.2 10750 | 15720 0.06 200.0 3280 | 4790 0.06
659.5 10180 | 17180 0.23 201.0 3100 | 5240 0.23
662.7 9950 | 18940 0.31 202.0 3030 | 5770 0.31
666.0 12230 | 20080 0.20 203.0 3730 | 6120 0.20
669.3 8280 | 21100 0.41 204.0 2520 | 6430 0.41
672.6 8710 | 20330 0.39 205.0 2660 | 6200 0.39
675.9 10420 | 20330 0.32 206.0 3180 | 6200 0.32
679.1 12230 | 18120 0.08 207.0 3730 | 5520 0.08
682.4 10840 | 17360 0.18 208.0 3300 | 5290 0.18
685.7 10500 | 17010 0.19 209.0 3200 | 5180 0.19
689.0 10930 | 19610 0.27 210.0 3330 | 5980 0.27
692.3 11200 | 20830 0.30 211.0 3420 | 6350 0.30
695.5 10260 | 18730 0.29 212.0 3130 | 5710 0.29
698.8 10750 | 20830 0.32 213.0 3280 | 6350 0.32
702.1 11110 | 17920 0.19 214.0 3390 | 5460 0.19
705.4 11590 | 21100 0.28 215.0 3530 | 6430 0.28
708.7 11900 | 18320 0.13 216.0 3630 | 5580 0.13
708.7 12230 | 18520 0.11 216.0 3730 | 5640 0.11
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Pacific Northwest National Laboratory
Contract 26963

WTP Seismic Borehole Project
March 8, 2007

Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Receiver-to-Receiver Travel Time Data - Borehole C4993 RUN#6

American Units Metric Units

Depth at Velocity Depth at Velocity

Midpoint Midpoint

Between Poisson's Between Poisson's

Receivers Vs Vp Ratio Receivers Vs Vy Ratio

(ft) (ft/s) (ft/s) (m) (m/s) | (mls)

711.9 4550 9920 0.37 217.0 1390 | 3020 0.37
715.2 3370 7410 0.37 218.0 1030 | 2260 0.37
718.5 4090 8330 0.34 219.0 1250 | 2540 0.34
721.8 3600 7410 0.34 220.0 1100 | 2260 0.34
725.1 3210 5900 0.29 221.0 980 | 1800 0.29
728.4 3210 6290 0.32 222.0 980 | 1920 0.32
731.6 2530 6670 0.42 223.0 770 | 2030 0.42
734.9 2420 5950 0.40 224.0 740 | 1810 0.40
738.2 3280 6230 0.31 225.0 1000 | 1900 0.31
741.5 3000 8230 0.42 226.0 920 | 2510 0.42
744.8 3880 | 10580 0.42 227.0 1180 | 3230 0.42
748.0 6380 | 11570 0.28 228.0 1940 | 3530 0.28
751.3 6440 | 12820 0.33 229.0 1960 | 3910 0.33
754.6 7800 | 14250 0.29 230.0 2380 | 4340 0.29
757.9 9320 | 17180 0.29 231.0 2840 | 5240 0.29
761.2 5850 | 14010 0.39 232.0 1780 | 4270 0.39
764.4 5560 | 14370 0.41 233.0 1690 | 4380 0.41
767.7 6060 | 14250 0.39 234.0 1850 | 4340 0.39
771.0 7620 | 18940 0.40 235.0 2320 | 5770 0.40
774.3 7890 | 18940 0.40 236.0 2400 | 5770 0.40
777.6 10100 | 16840 0.22 237.0 3080 | 5130 0.22
780.8 10260 | 18730 0.29 238.0 3130 | 5710 0.29
784.1 9660 | 19840 0.34 239.0 2940 | 6050 0.34
787.4 9950 | 20080 0.34 240.0 3030 | 6120 0.34
790.7 9880 | 19610 0.33 241.0 3010 | 5980 0.33
794.0 10420 | 18120 0.25 242.0 3180 | 5520 0.25
797.2 10260 | 19380 0.31 243.0 3130 | 5910 0.31
800.5 10180 | 19840 0.32 244.0 3100 | 6050 0.32
803.8 9800 | 19160 0.32 245.0 2990 | 5840 0.32
807.1 10180 | 19160 0.30 246.0 3100 | 5840 0.30
810.4 10580 | 19610 0.29 247.0 3230 | 5980 0.29
813.7 11400 | 20080 0.26 248.0 3470 | 6120 0.26
816.9 10840 | 19840 0.29 249.0 3300 | 6050 0.29
819.9 10840 | 19380 0.27 249.9 3300 | 5910 0.27
823.2 10260 | 18320 0.27 250.9 3130 | 5580 0.27
826.4 11020 | 18320 0.22 251.9 3360 | 5580 0.22
829.7 10340 | 17360 0.23 252.9 3150 | 5290 0.23
833.0 6410 | 18020 0.43 253.9 1950 | 5490 0.43
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Pacific Northwest National Laboratory
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WTP Seismic Borehole Project
March 8, 2007

Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Receiver-to-Receiver Travel Time Data - Borehole C4993 RUN#6

American Units Metric Units

Depth at Velocity Depth at Velocity

Midpoint Midpoint

Between Poisson's Between Poisson's

Receivers Vs Vp Ratio Receivers Vs Vy Ratio

(ft) (ft/s) (ft/s) (m) (m/s) | (mls)
836.3 3880 8890 0.38 254.9 1180 | 2710 0.38
839.6 2800 6470 0.38 255.9 850 | 1970 0.38
842.9 2510 6940 0.43 256.9 760 | 2120 0.43
846.1 3190 7410 0.39 257.9 970 | 2260 0.39
849.4 3020 6540 0.36 258.9 920 | 1990 0.36
853.0 3550 7330 0.35 260.0 1080 | 2230 0.35
856.3 3640 7170 0.33 261.0 1110 | 2180 0.33
859.6 2490 7090 0.43 262.0 760 | 2160 0.43
862.9 2520 7090 0.43 263.0 770 | 2160 0.43
866.1 2370 6800 0.43 264.0 720 | 2070 0.43
869.4 3770 6940 0.29 265.0 1150 | 2120 0.29
872.7 2270 6600 0.43 266.0 690 | 2010 0.43
876.0 2110 6730 0.45 267.0 640 | 2050 0.45
879.3 2250 6410 0.43 268.0 690 | 1950 0.43
882.6 2250 6800 0.44 269.0 690 | 2070 0.44
885.8 2290 6670 0.43 270.0 700 | 2030 0.43
889.1 2360 7090 0.44 271.0 720 | 2160 0.44
892.4 2260 7090 0.44 272.0 690 | 2160 0.44
895.7 2580 7170 0.43 273.0 790 | 2180 0.43
899.0 2640 7020 0.42 274.0 800 | 2140 0.42
902.2 2540 6800 0.42 275.0 780 | 2070 0.42
905.5 2610 6670 0.41 276.0 800 | 2030 0.41
908.8 2310 6410 0.43 277.0 700 | 1950 0.43
912.1 2230 6290 0.43 278.0 680 | 1920 0.43
915.4 2270 6170 0.42 279.0 690 | 1880 0.42
918.6 2140 5900 0.42 280.0 650 | 1800 0.42
921.9 2060 5850 0.43 281.0 630 | 1780 0.43
925.2 1850 5800 0.44 282.0 560 | 1770 0.44
928.5 1900 5900 0.44 283.0 580 | 1800 0.44
931.8 2480 5600 0.38 284.0 760 | 1710 0.38
935.0 2910 7750 0.42 285.0 890 | 2360 0.42
938.3 4440 9920 0.37 286.0 1350 | 3020 0.37
941.6 8890 | 17540 0.33 287.0 2710 | 5350 0.33
944.9 9880 | 17730 0.28 288.0 3010 | 5400 0.28
948.2 9950 | 17920 0.28 289.0 3030 | 5460 0.28
951.4 6910 | 14880 0.36 290.0 2110 | 4540 0.36
954.7 8440 | 19160 0.38 291.0 2570 | 5840 0.38
958.0 9460 | 18730 0.33 292.0 2880 | 5710 0.33
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Pacific Northwest National Laboratory
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WTP Seismic Borehole Project
March 8, 2007

Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Receiver-to-Receiver Travel Time Data - Borehole C4993 RUN#6

American Units Metric Units

Depth at Velocity Depth at Velocity

Midpoint Midpoint

Between Poisson's Between Poisson's

Receivers Vs Vp Ratio Receivers Vs Vy Ratio

(ft) (ft/s) (ft/s) (m) (m/s) | (mls)

961.3 8390 | 13890 0.21 293.0 2560 | 4230 0.21
964.6 9950 | 17730 0.27 294.0 3030 | 5400 0.27
967.9 10260 | 21100 0.35 295.0 3130 | 6430 0.35
971.1 9460 | 17540 0.30 296.0 2880 | 5350 0.30
974.4 5130 | 11740 0.38 297.0 1560 | 3580 0.38
977.7 4390 8500 0.32 298.0 1340 | 2590 0.32
981.0 4020 9860 0.40 299.0 1220 | 3010 0.40
984.3 6030 | 10100 0.22 300.0 1840 | 3080 0.22
987.5 4850 9260 0.31 301.0 1480 | 2820 0.31
990.8 5650 | 11660 0.35 302.0 1720 | 3550 0.35
994.1 5820 | 13440 0.38 303.0 1770 | 4100 0.38
997.4 6440 | 14880 0.38 304.0 1960 | 4540 0.38
1000.7 7890 | 19840 0.41 305.0 2400 | 6050 0.41
1003.9 7980 | 15870 0.33 306.0 2430 | 4840 0.33
1007.2 9460 | 16180 0.24 307.0 2880 | 4930 0.24
1010.5 9800 | 16670 0.24 308.0 2990 | 5080 0.24
1013.8 9730 | 17920 0.29 309.0 2970 | 5460 0.29
1017.1 9880 | 19160 0.32 310.0 3010 | 5840 0.32
1020.3 9880 | 16500 0.22 311.0 3010 | 5030 0.22
1023.6 9730 | 16840 0.25 312.0 2970 | 5130 0.25
1026.9 10030 | 17730 0.27 313.0 3060 | 5400 0.27
1030.2 9730 | 18120 0.30 314.0 2970 | 5520 0.30
1033.5 9660 | 17360 0.28 315.0 2940 | 5290 0.28
1036.8 9880 | 19840 0.34 316.0 3010 | 6050 0.34
1040.0 9880 | 18120 0.29 317.0 3010 | 5520 0.29
1043.3 10420 | 18730 0.28 318.0 3180 | 5710 0.28
1046.6 9950 | 18520 0.30 319.0 3030 | 5640 0.30
1049.9 9950 | 19610 0.33 320.0 3030 | 5980 0.33
1053.2 10030 | 17010 0.23 321.0 3060 | 5180 0.23
1056.4 10030 | 18120 0.28 322.0 3060 | 5520 0.28
1059.7 10180 | 18120 0.27 323.0 3100 | 5520 0.27
1063.0 10260 | 17730 0.25 324.0 3130 | 5400 0.25
1066.3 10180 | 18320 0.28 325.0 3100 | 5580 0.28
1069.6 10100 | 18940 0.30 326.0 3080 | 5770 0.30
1072.8 10180 | 17920 0.26 327.0 3100 | 5460 0.26
1076.1 10750 | 18320 0.24 328.0 3280 | 5580 0.24
1079.4 10260 | 21650 0.36 329.0 3130 | 6600 0.36
1082.7 10420 | 17730 0.24 330.0 3180 | 5400 0.24
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Pacific Northwest National Laboratory
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WTP Seismic Borehole Project
March 8, 2007

Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Receiver-to-Receiver Travel Time Data - Borehole C4993 RUN#6

American Units Metric Units

Depth at Velocity Depth at Velocity

Midpoint Midpoint

Between Poisson's Between Poisson's

Receivers Vs Vp Ratio Receivers Vs Vy Ratio

(ft) (ft/s) (ft/s) (m) (m/s) | (mls)

1086.0 10100 | 19380 0.31 331.0 3080 | 5910 0.31
1089.2 9730 | 14620 0.10 332.0 2970 | 4460 0.10
1092.5 5130 9950 0.32 333.0 1560 | 3030 0.32
1095.8 3750 | 10750 0.43 334.0 1140 | 3280 0.43
1099.1 3450 8330 0.40 335.0 1050 | 2540 0.40
1102.4 2510 7410 0.44 336.0 760 | 2260 0.44
1105.6 3130 7840 0.41 337.0 950 | 2390 0.41
1108.9 3100 6800 0.37 338.0 950 | 2070 0.37
1112.2 2580 6290 0.40 339.0 790 | 1920 0.40
1115.5 2710 7170 0.42 340.0 830 | 2180 0.42
1118.8 3060 6170 0.34 341.0 930 | 1880 0.34
1122.1 2710 7170 0.42 342.0 830 | 2180 0.42
1125.3 2920 7020 0.39 343.0 890 | 2140 0.39
1128.6 2610 6170 0.39 344.0 800 | 1880 0.39
1131.9 2100 6600 0.44 345.0 640 | 2010 0.44
1135.2 2770 7090 0.41 346.0 840 | 2160 0.41
1138.5 2560 7020 0.42 347.0 780 | 2140 0.42
1141.7 2620 7250 0.42 348.0 800 | 2210 0.42
1145.0 2570 7330 0.43 349.0 780 | 2230 0.43
1148.3 2390 7090 0.44 350.0 730 | 2160 0.44
1151.6 2470 6940 0.43 351.0 750 | 2120 0.43
1154.9 2310 7090 0.44 352.0 710 | 2160 0.44
1158.1 3040 7750 0.41 353.0 930 | 2360 0.41
1161.4 3090 7330 0.39 354.0 940 | 2230 0.39
1164.7 - 6170 - 355.0 - 1880 -
1168.0 2250 5850 0.41 356.0 690 | 1780 0.41
1171.3 2720 6350 0.39 357.0 830 | 1940 0.39
1174.5 1870 5800 0.44 358.0 570 | 1770 0.44
1177.8 2000 5750 0.43 359.0 610 | 1750 0.43
1181.1 2140 5010 0.39 360.0 650 | 1530 0.39
1184.4 2290 6730 0.43 361.0 700 | 2050 0.43
1187.7 2190 6230 0.43 362.0 670 | 1900 0.43
1190.9 1950 6540 0.45 363.0 590 | 1990 0.45
1194.2 4040 9660 0.39 364.0 1230 | 2940 0.39
1197.5 5600 9920 0.27 365.0 1710 | 3020 0.27
1200.8 8280 | 15290 0.29 366.0 2520 | 4660 0.29
1204.1 9660 | 14180 0.07 367.0 2940 | 4320 0.07
1207.4 7290 | 15150 0.35 368.0 2220 | 4620 0.35
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Receiver-to-Receiver Travel Time Data - Borehole C4993 RUN#6

American Units Metric Units

Depth at Velocity Depth at Velocity

Midpoint Midpoint

Between Poisson's Between Poisson's

Receivers Vs Vp Ratio Receivers Vs Vy Ratio

(ft) (ft/s) (ft/s) (m) (m/s) | (mls)
1210.6 6770 | 10480 0.14 369.0 2060 | 3190 0.14
1210.6 6670 | 10320 0.14 369.0 2030 | 3150 0.14
1213.9 9130 | 15430 0.23 370.0 2780 | 4700 0.23
1217.2 9660 | 19610 0.34 371.0 2940 | 5980 0.34
1220.5 8330 | 17360 0.35 372.0 2540 | 5290 0.35
1223.8 8490 | 18120 0.36 373.0 2590 | 5520 0.36
1227.0 10030 | 17360 0.25 374.0 3060 | 5290 0.25
1230.3 9880 | 17730 0.28 375.0 3010 | 5400 0.28
1233.6 9880 | 17730 0.28 376.0 3010 | 5400 0.28
1236.9 10260 | 17540 0.24 377.0 3130 | 5350 0.24
1240.2 9660 | 17920 0.30 378.0 2940 | 5460 0.30
1243.4 9660 | 15870 0.21 379.0 2940 | 4840 0.21
1246.7 9880 | 17540 0.27 380.0 3010 | 5350 0.27
1250.0 9800 | 18320 0.30 381.0 2990 | 5580 0.30
1253.3 9800 | 17920 0.29 382.0 2990 | 5460 0.29
1256.6 10340 | 18320 0.27 383.0 3150 | 5580 0.27
1259.8 10100 | 19840 0.33 384.0 3080 | 6050 0.33
1263.1 9590 | 18520 0.32 385.0 2920 | 5640 0.32
1266.4 10580 | 20330 0.31 386.0 3230 | 6200 0.31
1269.7 10750 | 19160 0.27 387.0 3280 | 5840 0.27
1273.0 9880 | 20080 0.34 388.0 3010 | 6120 0.34
1276.3 10420 | 18940 0.28 389.0 3180 | 5770 0.28
1279.5 8180 | 18120 0.37 390.0 2490 | 5520 0.37
1282.8 7090 | 18320 0.41 391.0 2160 | 5580 0.41
1286.1 12230 | 17920 0.06 392.0 3730 | 5460 0.06
1289.4 10580 | 18730 0.27 393.0 3230 | 5710 0.27
1292.7 8710 | 17730 0.34 394.0 2660 | 5400 0.34
1295.9 8710 | 17730 0.34 395.0 2660 | 5400 0.34
1299.2 7980 | 18320 0.38 396.0 2430 | 5580 0.38
1302.5 9880 | 17540 0.27 397.0 3010 | 5350 0.27
1305.8 10180 | 19840 0.32 398.0 3100 | 6050 0.32
1309.1 10840 | 18730 0.25 399.0 3300 | 5710 0.25
1312.3 9730 | 19610 0.34 400.0 2970 | 5980 0.34
1315.6 11800 | 19610 0.22 401.0 3600 | 5980 0.22
1318.9 10840 | 18730 0.25 402.0 3300 | 5710 0.25
1322.2 10750 | 18940 0.26 403.0 3280 | 5770 0.26
1325.5 10340 | 18940 0.29 404.0 3150 | 5770 0.29
1328.7 10180 | 17360 0.24 405.0 3100 | 5290 0.24
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Pacific Northwest National Laboratory
Contract 26963

WTP Seismic Borehole Project
March 8, 2007

Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Receiver-to-Receiver Travel Time Data - Borehole C4993 RUN#6

American Units Metric Units

Depth at Velocity Depth at Velocity

Midpoint Midpoint

Between Poisson's Between Poisson's

Receivers Vs Vp Ratio Receivers Vs Vy Ratio

(ft) (ft/s) (ft/s) (m) (m/s) | (mls)

1332.0 9260 | 18520 0.33 406.0 2820 | 5640 0.33
1335.3 10260 | 19160 0.30 407.0 3130 | 5840 0.30
1338.6 8080 | 18940 0.39 408.0 2460 | 5770 0.39
1341.9 8080 | 18730 0.39 409.0 2460 | 5710 0.39
1345.1 8440 | 18120 0.36 410.0 2570 | 5520 0.36
1348.4 8280 | 18320 0.37 411.0 2520 | 5580 0.37
1351.7 7450 | 15870 0.36 412.0 2270 | 4840 0.36
1355.0 3730 8090 0.36 413.0 1140 | 2470 0.36
1358.3 4120 9580 0.39 414.0 1250 | 2920 0.39
1361.6 4780 9920 0.35 415.0 1460 | 3020 0.35
1364.8 5400 | 12250 0.38 416.0 1650 | 3740 0.38
1368.1 5290 | 12820 0.40 417.0 1610 | 3910 0.40
13714 5380 | 12530 0.39 418.0 1640 | 3820 0.39
1374.7 6230 | 15430 0.40 419.0 1900 | 4700 0.40
1378.0 6870 | 14880 0.36 420.0 2090 | 4540 0.36
1381.2 6770 | 12080 0.27 421.0 2060 | 3680 0.27
1384.5 8710 | 16340 0.30 422.0 2660 | 4980 0.30
1387.8 7710 | 15870 0.35 423.0 2350 | 4840 0.35
1391.1 7580 | 17010 0.38 424.0 2310 | 5180 0.38
1394.4 9320 | 16500 0.27 425.0 2840 | 5030 0.27
1397.6 9200 | 18940 0.35 426.0 2800 | 5770 0.35
1400.9 6870 | 11900 0.25 427.0 2090 | 3630 0.25
Notes: "-" means no data available at that particular interval of depth.
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Figure 5: Boring BH-C4996 - Log 5B + 7, Suspension R1-R2 P- and Sy-wave velocities
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Table 4. Boring BH-C4996 - 5B + 7, Suspension R1-R2 depths and P- and Sy-wave

velocities

Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Receiver-to-Receiver Travel Time Data - Borehole C4996

American Units Metric Units

Depth at Velocity Depth at Velocity

Midpoint Midpoint

Between Poisson's Between Poisson's

Receivers Vs Vy Ratio Receivers Vs V, Ratio

(ft) (ft/s) (ft/s) (m) (m/s) | (m/s)
344.5 7490 | 12120 0.19 105.0 2280 | 3690 0.19
347.8 7170 | 12120 0.23 106.0 2180 | 3690 0.23
351.1 8030 | 14180 0.26 107.0 2450 | 4320 0.26
354.3 7840 | 14490 0.29 108.0 2390 | 4420 0.29
357.6 7940 | 14810 0.30 109.0 2420 | 4520 0.30
360.9 8890 | 18520 0.35 110.0 2710 | 5640 0.35
364.2 9660 | 16670 0.25 111.0 2940 | 5080 0.25
367.5 8660 | 15870 0.29 112.0 2640 | 4840 0.29
370.7 8770 | 18520 0.36 113.0 2670 | 5640 0.36
374.0 8660 | 17090 0.33 114.0 2640 | 5210 0.33
377.3 8330 | 18020 0.36 115.0 2540 | 5490 0.36
380.6 9010 | 17540 0.32 116.0 2750 | 5350 0.32
383.9 9010 | 18520 0.34 117.0 2750 | 5640 0.34
387.1 8770 | 19610 0.37 118.0 2670 | 5980 0.37
390.4 9950 | 20200 0.34 119.0 3030 | 6160 0.34
393.7 9520 | 14180 0.09 120.0 2900 | 4320 0.09
397.0 8030 | 16260 0.34 121.0 2450 | 4960 0.34
400.3 10750 | 18520 0.25 122.0 3280 | 5640 0.25
403.5 10750 | 18020 0.22 123.0 3280 | 5490 0.22
406.8 10580 | 17090 0.19 124.0 3230 | 5210 0.19
410.1 10580 | 19050 0.28 125.0 3230 | 5810 0.28
413.4 8330 | 18020 0.36 126.0 2540 | 5490 0.36
416.7 10930 | 17540 0.18 127.0 3330 | 5350 0.18
420.0 11110 | 17540 0.17 128.0 3390 | 5350 0.17
423.2 11110 | 19050 0.24 129.0 3390 | 5810 0.24
426.5 10420 | 17540 0.23 130.0 3180 | 5350 0.23
429.8 10100 | 19050 0.30 131.0 3080 | 5810 0.30
433.1 10100 | 18020 0.27 132.0 3080 | 5490 0.27
436.4 10260 | 17540 0.24 133.0 3130 | 5350 0.24
439.6 9950 | 18020 0.28 134.0 3030 | 5490 0.28
442.9 9130 | 17540 0.31 135.0 2780 | 5350 0.31
446.2 9950 | 19050 0.31 136.0 3030 | 5810 0.31
449.5 9260 | 17540 0.31 137.0 2820 | 5350 0.31
452.8 2840 9010 0.44 138.0 860 | 2750 0.44
456.0 3210 7410 0.38 139.0 980 | 2260 0.38
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Receiver-to-Receiver Travel Time Data - Borehole C4996

American Units Metric Units

Depth at Velocity Depth at Velocity

Midpoint Midpoint

Between Poisson's Between Poisson's

Receivers Vs Vp Ratio Receivers Vs Vy Ratio

(ft) (ft/s) (ft/s) (m) (m/s) | (mls)
459.3 2660 6940 0.41 140.0 810 | 2120 0.41
462.6 2750 6800 0.40 141.0 840 | 2070 0.40
465.9 3020 6800 0.38 142.0 920 | 2070 0.38
469.2 2490 6290 0.41 143.0 760 | 1920 0.41
472.4 2450 6230 0.41 144.0 750 | 1900 0.41
475.7 2920 7170 0.40 145.0 890 | 2180 0.40
479.0 3530 7660 0.37 146.0 1080 | 2340 0.37
482.3 3130 7090 0.38 147.0 950 | 2160 0.38
485.6 2810 6730 0.39 148.0 860 | 2050 0.39
488.9 2920 7410 0.41 149.0 890 | 2260 0.41
492.1 3270 7580 0.39 150.0 1000 | 2310 0.39
495.4 2860 6800 0.39 151.0 870 | 2070 0.39
498.7 4760 9520 0.33 152.0 1450 | 2900 0.33
502.0 4190 | 10580 0.41 153.0 1280 | 3230 0.41
505.3 4090 9520 0.39 154.0 1250 | 2900 0.39
508.5 3970 8230 0.35 155.0 1210 | 2510 0.35
511.8 3790 9800 0.41 156.0 1150 | 2990 0.41
515.1 3420 8330 0.40 157.0 1040 | 2540 0.40
518.4 5090 7660 0.11 158.0 1550 | 2340 0.11
521.7 7840 | 14490 0.29 159.0 2390 | 4420 0.29
524.9 7660 | 13890 0.28 160.0 2340 | 4230 0.28
528.2 10750 | 17540 0.20 161.0 3280 | 5350 0.20
531.5 9660 | 18020 0.30 162.0 2940 | 5490 0.30
534.8 10750 | 19610 0.28 163.0 3280 | 5980 0.28
538.1 10260 | 18520 0.28 164.0 3130 | 5640 0.28
541.3 9950 | 17540 0.26 165.0 3030 | 5350 0.26
544.6 11110 | 20830 0.30 166.0 3390 | 6350 0.30
547.9 8550 | 18020 0.35 167.0 2610 | 5490 0.35
551.2 8550 | 18520 0.36 168.0 2610 | 5640 0.36
554.5 10100 | 20200 0.33 169.0 3080 | 6160 0.33
557.7 10100 | 18520 0.29 170.0 3080 | 5640 0.29
561.0 10420 | 17540 0.23 171.0 3180 | 5350 0.23
564.3 10750 | 17090 0.17 172.0 3280 | 5210 0.17
567.6 10930 | 20830 0.31 173.0 3330 | 6350 0.31
570.9 10260 | 20200 0.33 174.0 3130 | 6160 0.33
574.2 9950 | 18520 0.30 175.0 3030 | 5640 0.30
577.4 10580 | 20200 0.31 176.0 3230 | 6160 0.31
580.7 10580 | 20200 0.31 177.0 3230 | 6160 0.31
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Receiver-to-Receiver Travel Time Data - Borehole C4996

American Units Metric Units

Depth at Velocity Depth at Velocity

Midpoint Midpoint

Between Poisson's Between Poisson's

Receivers Vs Vp Ratio Receivers Vs Vy Ratio

(ft) (ft/s) (ft/s) (m) (m/s) | (mls)

584.0 10420 | 20830 0.33 178.0 3180 | 6350 0.33
587.3 10750 | 19050 0.27 179.0 3280 | 5810 0.27
590.6 10580 | 20830 0.33 180.0 3230 | 6350 0.33
593.8 11110 | 18020 0.19 181.0 3390 | 5490 0.19
597.1 10580 | 19610 0.29 182.0 3230 | 5980 0.29
600.4 10420 | 18520 0.27 183.0 3180 | 5640 0.27
603.7 10930 | 20200 0.29 184.0 3330 | 6160 0.29
607.0 10100 | 19050 0.30 185.0 3080 | 5810 0.30
610.2 11110 | 19610 0.26 186.0 3390 | 5980 0.26
613.5 10930 | 19610 0.27 187.0 3330 | 5980 0.27
616.8 10750 | 20830 0.32 188.0 3280 | 6350 0.32
620.1 10580 | 20830 0.33 189.0 3230 | 6350 0.33
623.4 10580 | 19610 0.29 190.0 3230 | 5980 0.29
626.6 10260 | 19050 0.30 191.0 3130 | 5810 0.30
629.9 10100 | 18020 0.27 192.0 3080 | 5490 0.27
633.2 10260 | 19610 0.31 193.0 3130 | 5980 0.31
636.5 10420 | 20200 0.32 194.0 3180 | 6160 0.32
639.8 10260 | 18520 0.28 195.0 3130 | 5640 0.28
643.0 10930 | 18520 0.23 196.0 3330 | 5640 0.23
646.3 11700 | 19610 0.22 197.0 3560 | 5980 0.22
649.6 10260 | 20200 0.33 198.0 3130 | 6160 0.33
652.9 10580 | 18520 0.26 199.0 3230 | 5640 0.26
656.2 10580 | 18520 0.26 200.0 3230 | 5640 0.26
659.5 10750 | 19610 0.28 201.0 3280 | 5980 0.28
662.7 10930 | 19050 0.25 202.0 3330 | 5810 0.25
666.0 11490 | 19050 0.21 203.0 3500 | 5810 0.21
669.3 10420 | 18020 0.25 204.0 3180 | 5490 0.25
672.6 11110 | 20830 0.30 205.0 3390 | 6350 0.30
675.9 10750 | 19610 0.28 206.0 3280 | 5980 0.28
679.1 11110 | 20830 0.30 207.0 3390 | 6350 0.30
682.4 10420 | 20830 0.33 208.0 3180 | 6350 0.33
685.7 10930 | 20200 0.29 209.0 3330 | 6160 0.29
689.0 10420 | 18520 0.27 210.0 3180 | 5640 0.27
692.3 9950 | 19050 0.31 211.0 3030 | 5810 0.31
695.5 8030 | 14810 0.29 212.0 2450 | 4520 0.29
698.8 3640 8440 0.39 213.0 1110 | 2570 0.39
702.1 2220 6060 0.42 214.0 680 | 1850 0.42
705.4 2860 7090 0.40 215.0 870 | 2160 0.40
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Receiver-to-Receiver Travel Time Data - Borehole C4996

American Units Metric Units

Depth at Velocity Depth at Velocity

Midpoint Midpoint

Between Poisson's Between Poisson's

Receivers Vs Vp Ratio Receivers Vs Vy Ratio

(ft) (ft/s) (ft/s) (m) (m/s) | (mls)

708.7 2610 7330 0.43 216.0 800 | 2230 0.43
711.9 2390 6730 0.43 217.0 730 | 2050 0.43
715.6 4470 | 10420 0.39 218.1 1360 | 3180 0.39
718.5 3770 | 10420 0.42 219.0 1150 | 3180 0.42
721.8 10260 | 16670 0.20 220.0 3130 | 5080 0.20
725.1 11900 | 21510 0.28 221.0 3630 | 6550 0.28
728.4 8770 | 18520 0.36 222.0 2670 | 5640 0.36
731.6 9950 | 17090 0.24 223.0 3030 | 5210 0.24
734.9 9390 | 19610 0.35 224.0 2860 | 5980 0.35
738.2 10100 | 18520 0.29 225.0 3080 | 5640 0.29
741.5 9800 | 18020 0.29 226.0 2990 | 5490 0.29
744.8 9010 | 16260 0.28 227.0 2750 | 4960 0.28
748.0 8660 | 15150 0.26 228.0 2640 | 4620 0.26
751.3 9520 | 16670 0.26 229.0 2900 | 5080 0.26
754.6 10420 | 18020 0.25 230.0 3180 | 5490 0.25
757.9 11110 | 21510 0.32 231.0 3390 | 6550 0.32
761.2 10100 | 20830 0.35 232.0 3080 | 6350 0.35
764.4 10420 | 19610 0.30 233.0 3180 | 5980 0.30
767.7 9660 | 19610 0.34 234.0 2940 | 5980 0.34
771.0 11110 | 20830 0.30 235.0 3390 | 6350 0.30
774.3 10750 | 19610 0.28 236.0 3280 | 5980 0.28
777.6 10930 | 18520 0.23 237.0 3330 | 5640 0.23
780.8 10420 | 18520 0.27 238.0 3180 | 5640 0.27
784.1 10420 | 20200 0.32 239.0 3180 | 6160 0.32
787.4 10100 | 20830 0.35 240.0 3080 | 6350 0.35
790.7 11110 | 20830 0.30 241.0 3390 | 6350 0.30
794.0 10750 | 20200 0.30 242.0 3280 | 6160 0.30
797.2 10750 | 19050 0.27 243.0 3280 | 5810 0.27
800.5 10100 | 19610 0.32 244.0 3080 | 5980 0.32
803.8 9260 | 17090 0.29 245.0 2820 | 5210 0.29
807.1 10750 | 20830 0.32 246.0 3280 | 6350 0.32
810.4 10100 | 16670 0.21 247.0 3080 | 5080 0.21
813.7 7020 | 12120 0.25 248.0 2140 | 3690 0.25
816.9 4830 | 10420 0.36 249.0 1470 | 3180 0.36
820.2 2780 6870 0.40 250.0 850 | 2090 0.40
823.5 3270 8550 0.41 251.0 1000 | 2610 0.41
826.8 2420 6060 0.41 252.0 740 | 1850 0.41
830.1 3350 7940 0.39 253.0 1020 | 2420 0.39
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March 8, 2007

Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Receiver-to-Receiver Travel Time Data - Borehole C4996

American Units Metric Units

Depth at Velocity Depth at Velocity

Midpoint Midpoint

Between Poisson's Between Poisson's

Receivers Vs Vp Ratio Receivers Vs Vy Ratio

(ft) (ft/s) (ft/s) (m) (m/s) | (mls)
833.3 3060 6800 0.37 254.0 930 | 2070 0.37
836.6 3060 7660 0.41 255.0 930 | 2340 0.41
839.9 2730 6800 0.40 256.0 830 | 2070 0.40
843.2 2490 6670 0.42 257.0 760 | 2030 0.42
846.5 2490 6800 0.42 258.0 760 | 2070 0.42
849.7 2420 7090 0.43 259.0 740 | 2160 0.43
853.0 2320 6800 0.43 260.0 710 | 2070 0.43
856.3 2280 6730 0.44 261.0 690 | 2050 0.44
859.6 2340 6600 0.43 262.0 710 | 2010 0.43
862.9 2350 6870 0.43 263.0 720 | 2090 0.43
866.1 2280 6410 0.43 264.0 690 | 1950 0.43
869.4 2530 6290 0.40 265.0 770 | 1920 0.40
872.7 2570 6470 0.41 266.0 780 | 1970 0.41
876.0 2520 6290 0.40 267.0 770 | 1920 0.40
879.3 2580 6670 0.41 268.0 790 | 2030 0.41
882.6 2600 6120 0.39 269.0 790 | 1860 0.39
885.8 2640 6060 0.38 270.0 800 | 1850 0.38
889.1 2300 5900 0.41 271.0 700 | 1800 0.41
892.4 2080 5800 0.43 272.0 630 | 1770 0.43
895.7 2080 5700 0.42 273.0 630 | 1740 0.42
899.0 2210 5650 0.41 274.0 680 | 1720 0.41
902.2 1910 5800 0.44 275.0 580 | 1770 0.44
905.5 2950 8330 0.43 276.0 900 | 2540 0.43
908.8 4870 8770 0.28 277.0 1480 | 2670 0.28
912.1 4220 | 10580 0.41 278.0 1290 | 3230 0.41
915.4 8550 | 17090 0.33 279.0 2610 | 5210 0.33
918.6 9130 | 17090 0.30 280.0 2780 | 5210 0.30
921.9 9260 | 17090 0.29 281.0 2820 | 5210 0.29
925.2 9520 | 18020 0.31 282.0 2900 | 5490 0.31
928.5 9520 | 18520 0.32 283.0 2900 | 5640 0.32
931.8 10100 | 18520 0.29 284.0 3080 | 5640 0.29
935.0 9950 | 19050 0.31 285.0 3030 | 5810 0.31
938.3 9950 | 18520 0.30 286.0 3030 | 5640 0.30
941.6 11110 | 18520 0.22 287.0 3390 | 5640 0.22
944.9 9800 | 16670 0.24 288.0 2990 | 5080 0.24
948.2 9660 | 20200 0.35 289.0 2940 | 6160 0.35
951.4 10420 | 19610 0.30 290.0 3180 | 5980 0.30
954.7 9800 | 18520 0.31 291.0 2990 | 5640 0.31
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WTP Seismic Borehole Project
March 8, 2007

Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Receiver-to-Receiver Travel Time Data - Borehole C4996

American Units Metric Units

Depth at Velocity Depth at Velocity

Midpoint Midpoint

Between Poisson's Between Poisson's

Receivers Vs Vp Ratio Receivers Vs Vy Ratio

(ft) (ft/s) (ft/s) (m) (m/s) | (mls)
958.0 10580 | 20830 0.33 292.0 3230 | 6350 0.33
961.3 9950 | 20200 0.34 293.0 3030 | 6160 0.34
964.6 10100 | 17090 0.23 294.0 3080 | 5210 0.23
967.9 10100 | 17090 0.23 295.0 3080 | 5210 0.23
971.1 9130 | 17090 0.30 296.0 2780 | 5210 0.30
974.4 3660 7840 0.36 297.0 1120 | 2390 0.36
977.7 3680 9660 0.41 298.0 1120 | 2940 0.41
977.7 3750 8660 0.38 298.0 1140 | 2640 0.38
981.0 2900 5010 0.25 299.0 880 | 1530 0.25
984.3 3810 | 10100 0.42 300.0 1160 | 3080 0.42
987.5 4420 | 12820 0.43 301.0 1350 | 3910 0.43
990.8 6470 | 14810 0.38 302.0 1970 | 4520 0.38
994.1 4220 | 10750 0.41 303.0 1290 | 3280 0.41
997.4 4040 9260 0.38 304.0 1230 | 2820 0.38
1010.5 4660 | 11490 0.40 308.0 1420 | 3500 0.40
1013.8 8770 | 15500 0.26 309.0 2670 | 4730 0.26
1017.1 8440 | 17540 0.35 310.0 2570 | 5350 0.35
1020.3 9520 | 17090 0.27 311.0 2900 | 5210 0.27
1023.6 8030 | 18020 0.38 312.0 2450 | 5490 0.38
1026.9 9130 | 17090 0.30 313.0 2780 | 5210 0.30
1030.2 7090 | 16670 0.39 314.0 2160 | 5080 0.39
1033.5 7090 | 14810 0.35 315.0 2160 | 4520 0.35
1036.8 7090 | 16670 0.39 316.0 2160 | 5080 0.39
1040.0 11900 | 18520 0.15 317.0 3630 | 5640 0.15
1043.3 11300 | 19050 0.23 318.0 3440 | 5810 0.23
1046.6 6350 | 14810 0.39 319.0 1940 | 4520 0.39
1049.9 7090 | 11490 0.19 320.0 2160 | 3500 0.19
1053.2 8890 | 16260 0.29 321.0 2710 | 4960 0.29
1056.4 8770 | 16260 0.29 322.0 2670 | 4960 0.29
1059.7 5250 | 11110 0.36 323.0 1600 | 3390 0.36
1063.0 3120 9660 0.44 324.0 950 | 2940 0.44
1066.3 3320 7660 0.38 325.0 1010 | 2340 0.38
1069.6 3160 7250 0.38 326.0 960 | 2210 0.38
1072.8 2610 7020 0.42 327.0 800 | 2140 0.42
1076.1 3000 6120 0.34 328.0 920 | 1860 0.34
1079.4 3030 8030 0.42 329.0 920 | 2450 0.42
1082.7 2960 7660 0.41 330.0 900 | 2340 0.41
1086.0 2980 7940 0.42 331.0 910 | 2420 0.42
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Pacific Northwest National Laboratory
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WTP Seismic Borehole Project
March 8, 2007

Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Receiver-to-Receiver Travel Time Data - Borehole C4996

American Units Metric Units

Depth at Velocity Depth at Velocity

Midpoint Midpoint

Between Poisson's Between Poisson's

Receivers Vs Vp Ratio Receivers Vs Vy Ratio

(ft) (ft/s) (ft/s) (m) (m/s) | (mls)
1089.2 2790 7750 0.43 332.0 850 | 2360 0.43
1092.5 2850 7490 0.42 333.0 870 | 2280 0.42
1095.8 2750 7490 0.42 334.0 840 | 2280 0.42
1099.1 2590 7330 0.43 335.0 790 | 2230 0.43
1102.4 2600 7490 0.43 336.0 790 | 2280 0.43
1105.6 3040 7250 0.39 337.0 930 | 2210 0.39
1108.9 3250 7330 0.38 338.0 990 | 2230 0.38
1112.2 2280 6800 0.44 339.0 700 | 2070 0.44
11155 2360 6870 0.43 340.0 720 | 2090 0.43
1118.8 2530 7250 0.43 341.0 770 | 2210 0.43
1122.1 2610 7170 0.42 342.0 800 | 2180 0.42
1125.3 2530 6940 0.42 343.0 770 | 2120 0.42
1128.6 2570 6470 0.41 344.0 780 | 1970 0.41
1131.9 2420 6170 0.41 345.0 740 | 1880 0.41
1135.2 2490 6670 0.42 346.0 760 | 2030 0.42
1138.5 1930 5900 0.44 347.0 590 | 1800 0.44
1141.7 1940 6230 0.45 348.0 590 | 1900 0.45
1145.0 2190 7250 0.45 349.0 670 | 2210 0.45
1148.3 2160 6170 0.43 350.0 660 | 1880 0.43
1151.6 2900 6410 0.37 351.0 880 | 1950 0.37
1154.9 2660 5560 0.35 352.0 810 | 1690 0.35
1158.1 10100 | 19610 0.32 353.0 3080 | 5980 0.32
1161.4 5800 | 13610 0.39 354.0 1770 | 4150 0.39
1164.7 6290 | 13610 0.36 355.0 1920 | 4150 0.36
1168.0 10750 | 17090 0.17 356.0 3280 | 5210 0.17
1171.3 9950 | 17540 0.26 357.0 3030 | 5350 0.26
1174.5 10420 | 18020 0.25 358.0 3180 | 5490 0.25
1177.8 9520 | 18520 0.32 359.0 2900 | 5640 0.32
1181.1 9800 | 18520 0.31 360.0 2990 | 5640 0.31
1184.4 9010 | 16260 0.28 361.0 2750 | 4960 0.28
1187.7 9130 | 15870 0.25 362.0 2780 | 4840 0.25
1190.9 9260 | 16670 0.28 363.0 2820 | 5080 0.28
1194.2 9260 | 16260 0.26 364.0 2820 | 4960 0.26
1197.5 10100 | 18520 0.29 365.0 3080 | 5640 0.29
1200.8 10260 | 17090 0.22 366.0 3130 | 5210 0.22
1204.1 10420 | 19610 0.30 367.0 3180 | 5980 0.30
1207.4 10100 | 18520 0.29 368.0 3080 | 5640 0.29
1210.6 10100 | 17540 0.25 369.0 3080 | 5350 0.25
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March 8, 2007

Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Receiver-to-Receiver Travel Time Data - Borehole C4996

American Units Metric Units

Depth at Velocity Depth at Velocity

Midpoint Midpoint

Between Poisson's Between Poisson's

Receivers Vs Vp Ratio Receivers Vs Vy Ratio

(ft) (ft/s) (ft/s) (m) (m/s) | (mls)
1213.9 10420 | 18020 0.25 370.0 3180 | 5490 0.25
1217.2 10420 | 19050 0.29 371.0 3180 | 5810 0.29
1220.5 10750 | 20830 0.32 372.0 3280 | 6350 0.32
1223.8 10930 | 20830 0.31 373.0 3330 | 6350 0.31
1227.0 10750 | 19610 0.28 374.0 3280 | 5980 0.28
1230.3 10750 | 19050 0.27 375.0 3280 | 5810 0.27
1233.6 10930 | 21510 0.33 376.0 3330 | 6550 0.33
1236.9 11110 | 20830 0.30 377.0 3390 | 6350 0.30
1240.2 11490 | 21510 0.30 378.0 3500 | 6550 0.30
1243.4 10750 | 20830 0.32 379.0 3280 | 6350 0.32
1246.7 11110 | 20830 0.30 380.0 3390 | 6350 0.30
1250.0 9660 | 20200 0.35 381.0 2940 | 6160 0.35
1253.3 10420 | 21510 0.35 382.0 3180 | 6550 0.35
1256.6 11110 | 19050 0.24 383.0 3390 | 5810 0.24
1259.8 10580 | 19050 0.28 384.0 3230 | 5810 0.28
1263.1 10750 | 19610 0.28 385.0 3280 | 5980 0.28
1266.4 10750 | 19050 0.27 386.0 3280 | 5810 0.27
1269.7 10750 | 19610 0.28 387.0 3280 | 5980 0.28
1273.0 10580 | 20200 0.31 388.0 3230 | 6160 0.31
1276.3 10930 | 20830 0.31 389.0 3330 | 6350 0.31
1279.5 10420 | 20200 0.32 390.0 3180 | 6160 0.32
1282.8 10750 | 20830 0.32 391.0 3280 | 6350 0.32
1286.1 10750 | 20200 0.30 392.0 3280 | 6160 0.30
1289.4 10930 | 20830 0.31 393.0 3330 | 6350 0.31
1292.7 10420 | 19610 0.30 394.0 3180 | 5980 0.30
1295.9 10420 | 18520 0.27 395.0 3180 | 5640 0.27
1299.2 10750 | 19610 0.28 396.0 3280 | 5980 0.28
1302.5 10750 | 20200 0.30 397.0 3280 | 6160 0.30
1305.8 10930 | 20830 0.31 398.0 3330 | 6350 0.31
1309.1 10750 | 20830 0.32 399.0 3280 | 6350 0.32
1312.3 10420 | 20830 0.33 400.0 3180 | 6350 0.33
1315.6 10420 | 20830 0.33 401.0 3180 | 6350 0.33
1318.9 8030 | 16260 0.34 402.0 2450 | 4960 0.34
1322.2 9950 | 17540 0.26 403.0 3030 | 5350 0.26
1325.5 5190 | 10040 0.32 404.0 1580 | 3060 0.32
1328.7 7710 | 18520 0.40 405.0 2350 | 5640 0.40
1332.0 6470 | 17010 0.42 406.0 1970 | 5180 0.42
1335.3 8230 | 15150 0.29 407.0 2510 | 4620 0.29
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March 8, 2007

Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Receiver-to-Receiver Travel Time Data - Borehole C4996

American Units Metric Units

Depth at Velocity Depth at Velocity

Midpoint Midpoint

Between Poisson's Between Poisson's

Receivers Vs Vp Ratio Receivers Vs Vy Ratio

(ft) (ft/s) (ft/s) (m) (m/s) | (mls)
1338.6 9130 | 16340 0.27 408.0 2780 | 4980 0.27
1341.9 8950 | 16030 0.27 409.0 2730 | 4880 0.27
1345.1 7330 | 17360 0.39 410.0 2230 | 5290 0.39
1348.4 8440 | 16180 0.31 411.0 2570 | 4930 0.31
1351.7 8660 | 17730 0.34 412.0 2640 | 5400 0.34
1355.0 10030 | 17730 0.27 413.0 3060 | 5400 0.27
1358.3 10750 | 16840 0.16 414.0 3280 | 5130 0.16
1361.6 9200 | 17180 0.30 415.0 2800 | 5240 0.30
1364.8 10180 | 17360 0.24 416.0 3100 | 5290 0.24
1368.1 10420 | 17010 0.20 417.0 3180 | 5180 0.20
13714 10500 | 19160 0.29 418.0 3200 | 5840 0.29
1374.7 10340 | 20580 0.33 419.0 3150 | 6270 0.33
1378.0 10100 | 17920 0.27 420.0 3080 | 5460 0.27
1381.2 10340 | 18120 0.26 421.0 3150 | 5520 0.26
1384.5 6140 | 15020 0.40 422.0 1870 | 4580 0.40
1387.8 6540 | 12920 0.33 423.0 1990 | 3940 0.33
1391.1 9950 | 10420 -4.71 424.0 3030 | 3180 -4.71
1394.4 7710 | 12920 0.22 425.0 2350 | 3940 0.22
1397.6 8600 | 16840 0.32 426.0 2620 | 5130 0.32
1400.9 8440 | 17730 0.35 427.0 2570 | 5400 0.35
1404.2 9260 | 16180 0.26 428.0 2820 | 4930 0.26
1407.5 8710 | 15720 0.28 429.0 2660 | 4790 0.28
1410.8 9070 | 16670 0.29 430.0 2760 | 5080 0.29
1414.0 9520 | 19610 0.35 431.0 2900 | 5980 0.35
1417.3 10100 | 17360 0.24 432.0 3080 | 5290 0.24
1420.6 10500 | 15870 0.11 433.0 3200 | 4840 0.11
1423.9 9950 | 20830 0.35 434.0 3030 | 6350 0.35
1427.2 7890 | 14880 0.30 435.0 2400 | 4540 0.30
1430.5 8710 | 17010 0.32 436.0 2660 | 5180 0.32
1433.7 10100 | 17540 0.25 437.0 3080 | 5350 0.25
1437.0 10500 | 18120 0.25 438.0 3200 | 5520 0.25
1440.3 10500 | 18120 0.25 439.0 3200 | 5520 0.25
1443.6 10500 | 19380 0.29 440.0 3200 | 5910 0.29
1446.9 9950 | 17010 0.24 441.0 3030 | 5180 0.24
1450.1 9880 | 17920 0.28 442.0 3010 | 5460 0.28
1453.4 10500 | 20330 0.32 443.0 3200 | 6200 0.32
Notes: "-" means no data available at that particular interval of depth.
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Figure 6: Boring BH-C4997 Log 7, Suspension R1-R2 P- and Sy-wave velocities

GEOVision Report 6303-01 Vol 2 of 3 WTP P-S Logging rev 1



Pacific Northwest National Laboratory WTP Seismic Borehole Project
Contract 26963 March 8, 2007

Table 5: Boring BH-C4997 Log 7, Suspension R1-R2 depths and P- and Sy-wave
velocities

Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Receiver-to-Receiver Travel Time Data - Borehole C4997 LOG #7

| | | | | |
American Units Metric Units
Depth at Velocity Depth at Velocity
Midpoint Between Vs Vo Poisson's Midpoint Between Vs Vo Poisson's
Receivers Ratio Receivers Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)

383.9 4340 - - 117.0 1320 - -
387.1 3490 | 6690 0.31 118.0 1060 | 2040 0.31
390.4 4520 | 10220 0.38 119.0 1380 | 3120 0.38
393.7 5530 | 12250 0.37 120.0 1690 | 3740 0.37
397.0 6350 | 12250 0.32 121.0 1940 | 3740 0.32
400.3 6140 | 13550 0.37 122.0 1870 | 4130 0.37
403.5 6730 | 14490 0.36 123.0 2050 | 4420 0.36
406.8 4870 | 11260 0.39 124.0 1480 | 3430 0.39
410.1 6980 | 18520 0.42 125.0 2130 | 5640 0.42
413.4 7020 | 18120 0.41 126.0 2140 | 5520 0.41
416.7 8280 | 17360 0.35 127.0 2520 | 5290 0.35
420.0 - 17920 - 128.0 - 5460 -
423.2 - 17920 - 129.0 - 5460 -
426.5 - 17010 - 130.0 - 5180 -
429.8 10750 | 19840 0.29 131.0 3280 | 6050 0.29
433.1 10420 | 17730 0.24 132.0 3180 | 5400 0.24
436.4 10500 | 20080 0.31 133.0 3200 | 6120 0.31
439.6 8390 | 19610 0.39 134.0 2560 | 5980 0.39
4429 8830 | 18120 0.34 135.0 2690 | 5520 0.34
446.2 8890 | 18730 0.35 136.0 2710 | 5710 0.35
449.5 9660 | 17360 0.28 137.0 2940 | 5290 0.28
452.8 10670 | 16840 0.16 138.0 3250 | 5130 0.16
456.0 9800 | 16500 0.23 139.0 2990 | 5030 0.23
459.3 10180 | 22220 0.37 140.0 3100 | 6770 0.37
462.6 9800 | 18320 0.30 141.0 2990 | 5580 0.30
465.9 9800 | 17730 0.28 142.0 2990 | 5400 0.28
469.2 9390 | 18940 0.34 143.0 2860 | 5770 0.34
472.4 9320 | 18120 0.32 144.0 2840 | 5520 0.32
475.7 9070 | 20830 0.38 145.0 2760 | 6350 0.38
479.0 7660 | 15430 0.34 146.0 2340 | 4700 0.34
482.3 8830 | 17360 0.33 147.0 2690 | 5290 0.33
485.6 9590 | 19380 0.34 148.0 2920 | 5910 0.34
488.9 9520 | 19610 0.35 149.0 2900 | 5980 0.35
492.1 8230 | 16260 0.33 150.0 2510 | 4960 0.33
495.4 3990 | 8030 0.34 151.0 1220 | 2450 0.34
498.7 2890 | 8550 0.44 152.0 880 | 2610 0.44
502.0 4440 | 8550 0.31 153.0 1350 | 2610 0.31
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Receiver-to-Receiver Travel Time Data - Borehole C4997 LOG #7

American Units Metric Units
Depth at Velocity Depth at Velocity
Midpoint Between Vs Vo Poisson's Midpoint Between Vs Vo Poisson's
Receivers Ratio Receivers Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (mls)

505.3 2060 | 6730 0.45 154.0 630 | 2050 0.45
508.5 2000 | 6120 0.44 155.0 610 | 1860 0.44
511.8 3070 | 6800 0.37 156.0 940 | 2070 0.37
515.1 2380 | 6120 0.41 157.0 730 | 1860 0.41
518.4 2240 | 6600 0.44 158.0 680 | 2010 0.44
521.7 2430 | 6940 0.43 159.0 740 | 2120 0.43
524.9 2520 | 6800 0.42 160.0 770 | 2070 0.42
528.2 2510 | 7170 0.43 161.0 760 | 2180 0.43
531.5 2350 | 7020 0.44 162.0 720 | 2140 0.44
534.8 2430 | 7020 0.43 163.0 740 | 2140 0.43
538.1 2970 | 7120 0.39 164.0 910 | 2170 0.39
541.3 2920 | 8550 0.43 165.0 890 | 2610 0.43
544.6 5930 | 10680 0.28 166.0 1810 | 3260 0.28
547.9 3900 | 7650 0.32 167.0 1190 | 2330 0.32
551.2 8130 | 15870 0.32 168.0 2480 | 4840 0.32

554.5 - - - 169.0 - - -
557.7 7090 | 15150 0.36 170.0 2160 | 4620 0.36
561.0 6670 | 14120 0.36 171.0 2030 | 4310 0.36
564.3 8330 | 19160 0.38 172.0 2540 | 5840 0.38
567.6 5900 | 12630 0.36 173.0 1800 | 3850 0.36
570.9 9390 | 21370 0.38 174.0 2860 | 6510 0.38
574.2 9460 | 19840 0.35 175.0 2880 | 6050 0.35

577.4 - - - 176.0 - - -

580.7 - - - 177.0 - - -

584.0 - - - 178.0 - - -
587.3 8550 | 19380 0.38 179.0 2610 | 5910 0.38
590.6 8890 | 19840 0.37 180.0 2710 | 6050 0.37
593.8 6350 | 14120 0.37 181.0 1940 | 4310 0.37
597.1 10750 | 17730 0.21 182.0 3280 | 5400 0.21
600.4 10500 | 22830 0.37 183.0 3200 | 6960 0.37
603.7 10580 | 18320 0.25 184.0 3230 | 5580 0.25
607.0 8230 | 17010 0.35 185.0 2510 | 5180 0.35
610.2 10030 | 17010 0.23 186.0 3060 | 5180 0.23
613.5 10340 | 17540 0.23 187.0 3150 | 5350 0.23
616.8 10260 | 18520 0.28 188.0 3130 | 5640 0.28
620.1 10030 | 17010 0.23 189.0 3060 | 5180 0.23
623.4 10340 | 16670 0.19 190.0 3150 | 5080 0.19
626.6 10030 | 20580 0.34 191.0 3060 | 6270 0.34
629.9 9950 | 18520 0.30 192.0 3030 | 5640 0.30
633.2 10260 | 19160 0.30 193.0 3130 | 5840 0.30
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Receiver-to-Receiver Travel Time Data - Borehole C4997 LOG #7

| | | | | |
American Units Metric Units
Depth at Velocity Depth at Velocity
Midpoint Between Vs Vo Poisson's Midpoint Between Vs Vo Poisson's
Receivers Ratio Receivers Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)

636.5 10580 | 19160 0.28 194.0 3230 | 5840 0.28
639.8 10100 | 20580 0.34 195.0 3080 | 6270 0.34
643.0 10180 | 18120 0.27 196.0 3100 | 5520 0.27
646.3 10500 | 19160 0.29 197.0 3200 | 5840 0.29
649.6 10340 | 18940 0.29 198.0 3150 | 5770 0.29
652.9 10260 | 19160 0.30 199.0 3130 | 5840 0.30
656.2 9880 | 17920 0.28 200.0 3010 | 5460 0.28
659.5 9460 | 18320 0.32 201.0 2880 | 5580 0.32
662.7 9520 | 17360 0.28 202.0 2900 | 5290 0.28
666.0 10180 | 21100 0.35 203.0 3100 | 6430 0.35
669.3 10500 | 10750 - 204.0 3200 | 3280 -
672.6 9130 | 20580 0.38 205.0 2780 | 6270 0.38
675.9 10180 | 17920 0.26 206.0 3100 | 5460 0.26
679.1 9800 | 17920 0.29 207.0 2990 | 5460 0.29
682.4 9660 | 18120 0.30 208.0 2940 | 5520 0.30
685.7 10500 | 17360 0.21 209.0 3200 | 5290 0.21
689.0 10580 | 21100 0.33 210.0 3230 | 6430 0.33
692.3 10180 | 20080 0.33 211.0 3100 | 6120 0.33
695.5 10420 | 15430 0.08 212.0 3180 | 4700 0.08
698.8 9880 | 18730 0.31 213.0 3010 | 5710 0.31
702.1 9660 | 18940 0.32 214.0 2940 | 5770 0.32
705.4 9320 | 18120 0.32 215.0 2840 | 5520 0.32
708.7 8180 | 16340 0.33 216.0 2490 | 4980 0.33
711.9 9800 | 18320 0.30 217.0 2990 | 5580 0.30
715.2 7620 | 18730 0.40 218.0 2320 | 5710 0.40
718.5 7620 | 15020 0.33 219.0 2320 | 4580 0.33
721.8 7660 | 15430 0.34 220.0 2340 | 4700 0.34
725.1 9660 | 17920 0.30 221.0 2940 | 5460 0.30
728.4 6230 | 12630 0.34 222.0 1900 | 3850 0.34
731.6 6290 | 13890 0.37 223.0 1920 | 4230 0.37
734.9 4210 | 9630 0.38 224.0 1280 | 2940 0.38
738.2 4090 | 9010 0.37 225.0 1250 | 2750 0.37
741.5 7580 | 14180 0.30 226.0 2310 | 4320 0.30
744.8 6120 | 11900 0.32 227.0 1860 | 3630 0.32
748.0 2940 | 7410 0.41 228.0 900 | 2260 0.41
751.3 - 5850 - 229.0 - 1780 -
754.6 3300 | 7250 0.37 230.0 1010 | 2210 0.37
757.9 3060 | 6540 0.36 231.0 930 | 1990 0.36
761.2 2410 | 5290 0.37 232.0 730 | 1610 0.37
764.4 - 14880 - 233.0 - 4540 -
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Receiver-to-Receiver Travel Time Data - Borehole C4997 LOG #7

| | | | | |
American Units Metric Units
Depth at Velocity Depth at Velocity
Midpoint Between Vs Vo Poisson's Midpoint Between Vs Vo Poisson's
Receivers Ratio Receivers Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)
764.4 8660 | 15500 0.27 233.0 2640 | 4730 0.27
767.7 10670 | 17920 0.23 234.0 3250 | 5460 0.23
771.0 7940 | 16670 0.35 235.0 2420 | 5080 0.35
774.3 7050 | 17730 0.41 236.0 2150 | 5400 0.41
777.6 8890 | 16340 0.29 237.0 2710 | 4980 0.29
780.8 8890 | 15290 0.24 238.0 2710 | 4660 0.24
784.1 8600 | 20330 0.39 239.0 2620 | 6200 0.39
787.4 9130 | 15430 0.23 240.0 2780 | 4700 0.23
790.7 6200 | 11900 0.31 241.0 1890 | 3630 0.31
794.0 6870 | 12300 0.27 242.0 2090 | 3750 0.27
797.2 6570 | 12080 0.29 243.0 2000 | 3680 0.29
800.5 6770 | 12300 0.28 244.0 2060 | 3750 0.28
803.8 6380 | 11490 0.28 245.0 1940 | 3500 0.28
807.1 9200 | 19160 0.35 246.0 2800 | 5840 0.35
810.4 10100 | 18120 0.27 247.0 3080 | 5520 0.27
813.7 9880 | 18520 0.30 248.0 3010 | 5640 0.30
816.9 9660 | 18730 0.32 249.0 2940 | 5710 0.32
820.2 9460 | 17920 0.31 250.0 2880 | 5460 0.31
8235 9660 | 19160 0.33 251.0 2940 | 5840 0.33
826.8 9880 | 18120 0.29 252.0 3010 | 5520 0.29
830.1 9880 | 18120 0.29 253.0 3010 | 5520 0.29
833.3 10260 | 18730 0.29 254.0 3130 | 5710 0.29
836.6 10100 | 18120 0.27 255.0 3080 | 5520 0.27
839.9 10500 | 20330 0.32 256.0 3200 | 6200 0.32
843.2 10260 | 18830 0.29 257.0 3130 | 5740 0.29
846.5 10260 | 20830 0.34 258.0 3130 | 6350 0.34
849.7 9010 | 18730 0.35 259.0 2750 | 5710 0.35
853.0 7330 | 19050 0.41 260.0 2230 | 5810 0.41
856.3 4500 | 10580 0.39 261.0 1370 | 3230 0.39
859.6 3450 | 7490 0.36 262.0 1050 | 2280 0.36
862.9 2660 | 6730 0.41 263.0 810 | 2050 0.41
866.1 2620 | 7750 0.44 264.0 800 | 2360 0.44
869.4 2670 | 7170 0.42 265.0 810 | 2180 0.42
872.7 2390 | 6120 0.41 266.0 730 | 1860 0.41
876.0 3090 | 6730 0.37 267.0 940 | 2050 0.37
879.3 2480 | 7410 0.44 268.0 760 | 2260 0.44
882.6 2680 | 7660 0.43 269.0 820 | 2340 0.43
885.8 2430 | 7170 0.43 270.0 740 | 2180 0.43
889.1 2310 | 7170 0.44 271.0 700 | 2180 0.44
892.4 2510 | 7250 0.43 272.0 760 | 2210 0.43
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Receiver-to-Receiver Travel Time Data - Borehole C4997 LOG #7

American Units Metric Units
Depth at Velocity Depth at Velocity
Midpoint Between Vs Vo Poisson's Midpoint Between Vs Vo Poisson's
Receivers Ratio Receivers Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (mls)
895.7 2900 | 7170 0.40 273.0 880 | 2180 0.40
899.0 2530 | 6870 0.42 274.0 770 | 2090 0.42
902.2 2540 | 7020 0.42 275.0 780 | 2140 0.42
905.5 2210 | 6800 0.44 276.0 680 | 2070 0.44
908.8 2410 | 7170 0.44 277.0 730 | 2180 0.44
912.1 2110 | 6540 0.44 278.0 640 | 1990 0.44
915.4 2110 | 6670 0.44 279.0 640 | 2030 0.44
918.6 2400 | 6800 0.43 280.0 730 | 2070 0.43
921.9 2360 | 6470 0.42 281.0 720 | 1970 0.42
925.2 2500 | 6230 0.40 282.0 760 | 1900 0.40
928.5 2400 | 6730 0.43 283.0 730 | 2050 0.43
931.8 2170 | 6410 0.44 284.0 660 | 1950 0.44
935.0 2060 | 6470 0.44 285.0 630 | 1970 0.44
938.3 2000 | 6410 0.45 286.0 610 | 1950 0.45
941.6 2590 | 6290 0.40 287.0 790 | 1920 0.40
944.9 2990 | 7580 0.41 288.0 910 | 2310 0.41
948.2 2890 | 6010 0.35 289.0 880 | 1830 0.35
951.4 2620 | 6060 0.38 290.0 800 | 1850 0.38
954.7 3220 | 6290 0.32 291.0 980 | 1920 0.32
958.0 3720 | 8170 0.37 292.0 1140 | 2490 0.37
961.3 7020 | 12920 0.29 293.0 2140 | 3940 0.29
964.6 7940 | 15020 0.31 294.0 2420 | 4580 0.31
967.9 8490 | 17180 0.34 295.0 2590 | 5240 0.34
971.1 8830 | 14880 0.23 296.0 2690 | 4540 0.23
974.4 8770 | 17270 0.33 297.0 2670 | 5260 0.33
977.7 9130 | 15290 0.22 298.0 2780 | 4660 0.22
981.0 8950 | 18320 0.34 299.0 2730 | 5580 0.34
984.3 8950 | 17540 0.32 300.0 2730 | 5350 0.32
987.5 9260 | 18940 0.34 301.0 2820 | 5770 0.34
990.8 9520 | 16500 0.25 302.0 2900 | 5030 0.25
994.1 8830 | 17730 0.34 303.0 2690 | 5400 0.34
997.4 7710 | 17730 0.38 304.0 2350 | 5400 0.38
1000.7 6290 | 11340 0.28 305.0 1920 | 3460 0.28
1003.9 8600 | 18320 0.36 306.0 2620 | 5580 0.36
1007.2 4000 | 10100 0.41 307.0 1220 | 3080 0.41
1010.5 3100 | 12170 0.47 308.0 950 | 3710 0.47
1013.8 3810 | 10550 0.43 309.0 1160 | 3220 0.43
1017.1 3500 | 7970 0.38 310.0 1070 | 2430 0.38
1020.3 3720 | 7540 0.34 311.0 1140 | 2300 0.34
1023.6 4120 | 8330 0.34 312.0 1250 | 2540 0.34
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Receiver-to-Receiver Travel Time Data - Borehole C4997 LOG #7

| | | | | |
American Units Metric Units
Depth at Velocity Depth at Velocity
Midpoint Between Vs Vo Poisson's Midpoint Between Vs Vo Poisson's
Receivers Ratio Receivers Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)
1026.9 6010 | 14620 0.40 313.0 1830 | 4460 0.40
1030.2 8030 | 12720 0.17 314.0 2450 | 3880 0.17
1033.5 9070 | 18120 0.33 315.0 2760 | 5520 0.33
1036.8 9880 | 17920 0.28 316.0 3010 | 5460 0.28
1040.0 9520 | 18320 0.31 317.0 2900 | 5580 0.31
1043.3 10340 | 18940 0.29 318.0 3150 | 5770 0.29
1046.6 10030 | 18320 0.29 319.0 3060 | 5580 0.29
1049.9 9880 | 19160 0.32 320.0 3010 | 5840 0.32
1053.2 9880 | 18940 0.31 321.0 3010 | 5770 0.31
1056.4 9950 | 18730 0.30 322.0 3030 | 5710 0.30
1059.7 9800 | 18120 0.29 323.0 2990 | 5520 0.29
1063.0 9460 | 18520 0.32 324.0 2880 | 5640 0.32
1066.3 9660 | 18320 0.31 325.0 2940 | 5580 0.31
1069.6 9460 | 18120 0.31 326.0 2880 | 5520 0.31
1072.8 9950 | 17730 0.27 327.0 3030 | 5400 0.27
1076.1 9520 | 18730 0.33 328.0 2900 | 5710 0.33
1079.4 10260 | 18120 0.26 329.0 3130 | 5520 0.26
1082.7 9950 | 18520 0.30 330.0 3030 | 5640 0.30
1086.0 10100 | 18120 0.27 331.0 3080 | 5520 0.27
1089.2 10030 | 18120 0.28 332.0 3060 | 5520 0.28
1092.5 10180 | 19160 0.30 333.0 3100 | 5840 0.30
1095.8 10180 | 18320 0.28 334.0 3100 | 5580 0.28
1099.1 10750 | 18320 0.24 335.0 3280 | 5580 0.24
1102.4 9880 | 17540 0.27 336.0 3010 | 5350 0.27
1105.6 9520 | 19050 0.33 337.0 2900 | 5810 0.33
1108.9 10260 | 17090 0.22 338.0 3130 | 5210 0.22
1112.2 8030 | 18020 0.38 339.0 2450 | 5490 0.38
11155 2110 | 7250 0.45 340.0 640 | 2210 0.45
1118.8 3130 | 8230 0.42 341.0 950 | 2510 0.42
1122.1 2140 | 6170 0.43 342.0 650 | 1880 0.43
1125.3 3000 | 6870 0.38 343.0 920 | 2090 0.38
1128.6 3320 | 6670 0.34 344.0 1010 | 2030 0.34
1131.9 2220 | 6730 0.44 345.0 680 | 2050 0.44
1135.2 2180 | 7250 0.45 346.0 660 | 2210 0.45
1138.5 2010 | 6870 0.45 347.0 610 | 2090 0.45
1141.7 2520 | 7410 0.43 348.0 770 | 2260 0.43
1145.0 2570 | 7410 0.43 349.0 780 | 2260 0.43
1148.3 2560 | 7410 0.43 350.0 780 | 2260 0.43
1151.6 2560 | 7330 0.43 351.0 780 | 2230 0.43
1154.9 2730 | 7170 0.42 352.0 830 | 2180 0.42
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Receiver-to-Receiver Travel Time Data - Borehole C4997 LOG #7

American Units Metric Units
Depth at Velocity Depth at Velocity
Midpoint Between Vs Vo Poisson's Midpoint Between Vs Vo Poisson's
Receivers Ratio Receivers Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)
1158.1 2160 | 7490 0.45 353.0 660 | 2280 0.45
1161.4 3130 | 7940 0.41 354.0 950 | 2420 0.41
1164.7 3100 | 7660 0.40 355.0 950 | 2340 0.40
1168.0 2200 | 7090 0.45 356.0 670 | 2160 0.45
1171.3 2110 | 7170 0.45 357.0 640 | 2180 0.45
11745 2190 | 6600 0.44 358.0 670 | 2010 0.44
1177.8 2220 | 6230 0.43 359.0 680 | 1900 0.43
1181.1 2140 | 5650 0.42 360.0 650 | 1720 0.42
1184.4 2210 | 7330 0.45 361.0 670 | 2230 0.45
1187.7 2080 | 6800 0.45 362.0 640 | 2070 0.45
1190.9 2840 | 6940 0.40 363.0 860 | 2120 0.40
1194.2 2940 | 6010 0.34 364.0 900 | 1830 0.34
1197.5 3000 | 6060 0.34 365.0 920 | 1850 0.34
1200.8 3720 | 7170 0.32 366.0 1140 | 2180 0.32
1204.1 2990 | 6230 0.35 367.0 910 | 1900 0.35
1207.4 2340 | 6800 0.43 368.0 710 | 2070 0.43
1210.6 2510 | 6610 0.42 369.0 760 | 2020 0.42
1210.6 2490 | 6830 0.42 369.0 760 | 2080 0.42
1213.9 3350 | 7540 0.38 370.0 1020 | 2300 0.38
1217.2 8490 | 15870 0.30 371.0 2590 | 4840 0.30
1220.5 8490 | 14490 0.24 372.0 2590 | 4420 0.24
1223.8 8550 | 16840 0.33 373.0 2610 | 5130 0.33
1227.0 9950 | 17920 0.28 374.0 3030 | 5460 0.28
1230.3 9390 | 15720 0.22 375.0 2860 | 4790 0.22
1233.6 8830 | 15020 0.24 376.0 2690 | 4580 0.24
1236.9 8660 | 15020 0.25 377.0 2640 | 4580 0.25
1240.2 8950 | 17180 0.31 378.0 2730 | 5240 0.31
1243.4 9460 | 16500 0.26 379.0 2880 | 5030 0.26
1246.7 9320 | 16840 0.28 380.0 2840 | 5130 0.28
1250.0 9730 | 16670 0.24 381.0 2970 | 5080 0.24
1253.3 9590 | 18120 0.31 382.0 2920 | 5520 0.31
1256.6 10260 | 17920 0.26 383.0 3130 | 5460 0.26
1259.8 10100 | 17920 0.27 384.0 3080 | 5460 0.27
1263.1 10030 | 16840 0.23 385.0 3060 | 5130 0.23
1266.4 10420 | 18940 0.28 386.0 3180 | 5770 0.28
1269.7 10340 | 17540 0.23 387.0 3150 | 5350 0.23
1273.0 10180 | 17920 0.26 388.0 3100 | 5460 0.26
1276.3 10420 | 19610 0.30 389.0 3180 | 5980 0.30
1279.5 10500 | 18940 0.28 390.0 3200 | 5770 0.28
1282.8 10420 | 19160 0.29 391.0 3180 | 5840 0.29
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Receiver-to-Receiver Travel Time Data - Borehole C4997 LOG #7

| | | | | |
American Units Metric Units
Depth at Velocity Depth at Velocity
Midpoint Between Vs Vo Poisson's Midpoint Between Vs Vo Poisson's
Receivers Ratio Receivers Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)
1286.1 10670 | 19160 0.28 392.0 3250 | 5840 0.28
1289.4 10580 | 19160 0.28 393.0 3230 | 5840 0.28
1292.7 10840 | 19610 0.28 394.0 3300 | 5980 0.28
1295.9 10930 | 19160 0.26 395.0 3330 | 5840 0.26
1299.2 11020 | 19380 0.26 396.0 3360 | 5910 0.26
1302.5 11300 | 19380 0.24 397.0 3440 | 5910 0.24
1305.8 10580 | 18730 0.27 398.0 3230 | 5710 0.27
1309.1 10580 | 19160 0.28 399.0 3230 | 5840 0.28
1312.3 10670 | 19380 0.28 400.0 3250 | 5910 0.28
1315.6 10580 | 20080 0.31 401.0 3230 | 6120 0.31
1318.9 10840 | 19840 0.29 402.0 3300 | 6050 0.29
1322.2 10840 | 18120 0.22 403.0 3300 | 5520 0.22
1325.5 10340 | 18520 0.27 404.0 3150 | 5640 0.27
1328.7 8330 | 18940 0.38 405.0 2540 | 5770 0.38
1332.0 8130 | 18940 0.39 406.0 2480 | 5770 0.39
1335.3 9590 | 18520 0.32 407.0 2920 | 5640 0.32
1338.6 8600 | 19840 0.38 408.0 2620 | 6050 0.38
1341.9 10580 | 18940 0.27 409.0 3230 | 5770 0.27
1345.1 10840 | 18940 0.26 410.0 3300 | 5770 0.26
1348.4 10840 | 19380 0.27 411.0 3300 | 5910 0.27
1351.7 11110 | 19840 0.27 412.0 3390 | 6050 0.27
1355.0 8280 | 17640 0.36 413.0 2520 | 5380 0.36
1358.3 9260 | 18120 0.32 414.0 2820 | 5520 0.32
1361.6 9460 | 18120 0.31 415.0 2880 | 5520 0.31
1364.8 8330 | 19160 0.38 416.0 2540 | 5840 0.38
1368.1 11200 | 18020 0.18 417.0 3420 | 5490 0.18
1371.4 10750 | 19050 0.27 418.0 3280 | 5810 0.27
1374.7 8550 | 16750 0.32 419.0 2610 | 5110 0.32
1378.0 6470 | 13890 0.36 420.0 1970 | 4230 0.36
1381.2 7890 | 17010 0.36 421.0 2400 | 5180 0.36
1384.5 6670 | 14430 0.36 422.0 2030 | 4400 0.36
1387.8 7090 | 14680 0.35 423.0 2160 | 4480 0.35
1391.1 7210 | 15020 0.35 424.0 2200 | 4580 0.35
1394.4 7620 | 15580 0.34 425.0 2320 | 4750 0.34
1397.6 7090 | 15290 0.36 426.0 2160 | 4660 0.36
1400.9 7530 | 15080 0.33 427.0 2300 | 4600 0.33
1404.2 7840 | 16670 0.36 428.0 2390 | 5080 0.36
1407.5 9130 | 16030 0.26 429.0 2780 | 4880 0.26
1410.8 8490 | 19270 0.38 430.0 2590 | 5870 0.38
1414.4 7750 | 16750 0.36 431.1 2360 | 5110 0.36
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Receiver-to-Receiver Travel Time Data - Borehole C4997 LOG #7

American Units Metric Units
Depth at Velocity Depth at Velocity
Midpoint Between Vs Vo Poisson's Midpoint Between Vs Vo Poisson's
Receivers Ratio Receivers Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)
1417.7 8550 | 17270 0.34 432.1 2610 | 5260 0.34
Notes: "-" means no data available at that particular interval of depth.
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APPENDIX A

SUSPENSION VELOCITY MEASUREMENT
QUALITY ASSURANCE SUSPENSION SOURCE
TO RECEIVER ANALYSIS RESULTS
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Figure A-1 Boring BH-C4993 Log 6, Suspension S-R1 P- and Sy-wave velocities
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Table A-1 Boring BH-C4993 Log 6, Suspension S-R1 depths and P- and Sy-wave

velocities

Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Source-to-Receiver Travel Time Data - Borehole C4993 RUN#6

American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's
and Near Receiver Vs Vy Ratio and Near Receiver Vy Vp Ratio
(ft) (ft/s) (ft/s) (m) (m/s) | (m/s)
362.7 4410 | 13130 0.44 110.5 1340 | 4000 0.44
365.9 3990 | 11880 0.44 1115 1220 | 3620 0.44
369.2 4230 | 12690 0.44 1125 1290 | 3870 0.44
372.5 3850 | 11250 0.43 113.5 1170 | 3430 0.43
375.8 5920 | 12880 0.37 1145 1800 | 3930 0.37
379.1 8330 | 16710 0.33 115.5 2540 | 5090 0.33
382.3 9250 | 17130 0.29 116.5 2820 | 5220 0.29
385.6 9060 | 17130 0.31 117.5 2760 | 5220 0.31
388.9 9380 | 19290 0.35 118.5 2860 | 5880 0.35
392.2 10310 | 17530 0.24 119.5 3140 | 5340 0.24
395.5 10550 | 18340 0.25 120.5 3210 | 5590 0.25
398.7 10630 | 17950 0.23 1215 3240 | 5470 0.23
402.0 10630 | 18050 0.23 1225 3240 | 5500 0.23
405.3 10550 | 18150 0.24 123.5 3210 | 5530 0.24
408.6 10380 | 17490 0.23 1245 3170 | 5330 0.23
411.9 10070 | 17670 0.26 125.5 3070 | 5390 0.26
415.1 9850 | 17670 0.27 126.5 3000 | 5390 0.27
418.4 10310 | 17950 0.25 127.5 3140 | 5470 0.25
421.7 10150 | 18750 0.29 128.5 3090 | 5710 0.29
425.0 9780 | 18440 0.30 129.5 2980 | 5620 0.30
428.3 9710 | 17490 0.28 130.5 2960 | 5330 0.28
431.6 9780 | 16710 0.24 131.5 2980 | 5090 0.24
434.8 9930 | 18650 0.30 1325 3030 | 5680 0.30
438.1 10150 | 18340 0.28 1335 3090 | 5590 0.28
441.4 10800 | 19290 0.27 1345 3290 | 5880 0.27
444.7 10470 | 19070 0.28 135.5 3190 | 5810 0.28
448.0 9850 | 18240 0.29 136.5 3000 | 5560 0.29
451.2 9570 | 17760 0.30 1375 2920 | 5410 0.30
454.5 9440 | 17490 0.29 138.5 2880 | 5330 0.29
457.8 8940 | 16670 0.30 139.5 2730 | 5080 0.30
461.1 8770 | 15340 0.26 140.5 2670 | 4680 0.26
464.4 8820 | 15170 0.24 141.5 2690 | 4620 0.24
467.6 9640 | 16070 0.22 142.5 2940 | 4900 0.22
470.9 10230 | 19290 0.30 143.5 3120 | 5880 0.30
474.2 3750 | 16070 0.47 144.5 1140 | 4900 0.47
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Source-to-Receiver Travel Time Data - Borehole C4993 RUN#6

American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's
and Near Receiver Vs Vy Ratio and Near Receiver Vs Vy Ratio
(ft) (ft/s) (ft/s) (m) (m/s) | (m/s)
477.5 3140 | 7580 0.40 145.5 960 2310 0.40
480.8 2480 | 8280 0.45 146.5 760 2520 0.45
484.0 2310 | 7630 0.45 147.5 700 2320 0.45
487.3 2350 | 7500 0.45 148.5 720 2290 0.45
490.6 2180 | 7110 0.45 149.5 660 2170 0.45
493.9 2150 | 7110 0.45 150.5 660 2170 0.45
497.2 2100 | 7340 0.46 151.5 640 2240 0.46
500.5 1920 | 7140 0.46 152.5 590 2180 0.46
503.7 1960 | 6960 0.46 153.5 600 2120 0.46
507.0 2370 | 7110 0.44 154.5 720 2170 0.44
510.3 2710 | 7110 0.41 155.5 830 2170 0.41
513.6 2870 | 7670 0.42 156.5 880 2340 0.42
516.9 3030 | 7670 0.41 157.5 920 2340 0.41
520.1 3130 | 8080 0.41 158.5 950 2460 0.41
523.4 2900 | 7710 0.42 159.5 880 2350 0.42
526.7 2650 | 7030 0.42 160.5 810 2140 0.42
530.0 3210 | 6960 0.36 161.5 980 2120 0.36
533.3 3360 | 7940 0.39 162.5 1020 | 2420 0.39
536.5 4250 | 7670 0.28 163.5 1290 | 2340 0.28
539.8 3750 | 7630 0.34 164.5 1140 | 2320 0.34
543.1 4530 | 15340 0.45 165.5 1380 | 4680 0.45
546.4 6620 | 13110 0.33 166.5 2020 | 3990 0.33
549.7 5580 | 14240 0.41 167.5 1700 | 4340 0.41
552.9 6340 | 13830 0.37 168.5 1930 | 4220 0.37
556.2 9250 | 14420 0.15 169.5 2820 | 4400 0.15
559.5 7380 | 15700 0.36 170.5 2250 | 4780 0.36
562.8 7260 | 14480 0.33 171.5 2210 | 4420 0.33
566.1 8280 | 13550 0.20 172.5 2520 | 4130 0.20
569.3 8940 | 16230 0.28 173.5 2730 | 4950 0.28
572.6 8130 | 16070 0.33 174.5 2480 | 4900 0.33
575.9 8770 | 15770 0.28 175.5 2670 | 4810 0.28
579.2 9930 | 17130 0.25 176.5 3030 | 5220 0.25
582.5 10310 | 18960 0.29 177.5 3140 | 5780 0.29
585.8 10890 | 18650 0.24 178.5 3320 | 5680 0.24
589.0 11340 | 19970 0.26 179.5 3460 | 6090 0.26
592.3 11340 | 20090 0.27 180.5 3460 | 6120 0.27
595.6 11250 | 19510 0.25 181.5 3430 | 5950 0.25
598.9 10800 | 18650 0.25 182.5 3290 | 5680 0.25
598.9 11160 | 18650 0.22 182.5 3400 | 5680 0.22
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Source-to-Receiver Travel Time Data - Borehole C4993 RUN#6

American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's
and Near Receiver Vs Vy Ratio and Near Receiver Vs Vy Ratio
(ft) (ft/s) (ft/s) (m) (m/s) | (m/s)
602.2 10800 | 18750 0.25 183.5 3290 | 5710 0.25
605.4 10630 | 18650 0.26 184.5 3240 | 5680 0.26
608.7 10800 | 18050 0.22 185.5 3290 | 5500 0.22
612.0 11340 | 19510 0.24 186.5 3460 | 5950 0.24
615.3 11160 | 19290 0.25 187.5 3400 | 5880 0.25
618.6 11070 | 17490 0.17 188.5 3370 | 5330 0.17
621.8 10890 | 18540 0.24 189.5 3320 | 5650 0.24
625.1 11160 | 18440 0.21 190.5 3400 | 5620 0.21
628.4 10800 | 18540 0.24 191.5 3290 | 5650 0.24
631.7 10310 | 18540 0.28 192.5 3140 | 5650 0.28
635.0 9440 | 17860 0.31 193.5 2880 | 5440 0.31
638.2 9510 | 18750 0.33 194.5 2900 | 5710 0.33
641.5 10310 | 18340 0.27 195.5 3140 | 5590 0.27
644.8 9640 | 17310 0.27 196.5 2940 | 5280 0.27
648.1 9640 | 16880 0.26 197.5 2940 | 5140 0.26
651.4 9710 | 16630 0.24 198.5 2960 | 5070 0.24
654.7 9780 | 16230 0.21 199.5 2980 | 4950 0.21
657.9 10150 | 16790 0.21 200.5 3090 | 5120 0.21
661.2 10710 | 18150 0.23 201.5 3270 | 5530 0.23
664.5 10550 | 18050 0.24 202.5 3210 | 5500 0.24
667.8 10000 | 18240 0.29 203.5 3050 | 5560 0.29
671.1 9930 | 17580 0.27 204.5 3030 | 5360 0.27
674.3 10000 | 17400 0.25 205.5 3050 | 5300 0.25
677.6 10550 | 16540 0.16 206.5 3210 | 5040 0.16
680.9 10000 | 16380 0.20 207.5 3050 | 4990 0.20
684.2 9780 | 15410 0.16 208.5 2980 | 4700 0.16
687.5 9930 | 19070 0.31 209.5 3030 | 5810 0.31
690.7 10310 | 18150 0.26 210.5 3140 | 5530 0.26
694.0 9640 | 15880 0.21 211.5 2940 | 4840 0.21
697.3 10550 | 19290 0.29 212.5 3210 | 5880 0.29
700.6 9640 | 19570 0.34 213.5 2940 | 5960 0.34
703.9 7990 | 16150 0.34 214.5 2430 | 4920 0.34
707.1 10000 | 17670 0.26 215.5 3050 | 5390 0.26
710.4 10000 | 17220 0.25 216.5 3050 | 5250 0.25
713.7 9440 | 15770 0.22 217.5 2880 | 4810 0.22
713.7 9440 | 15770 0.22 217.5 2880 | 4810 0.22
717.0 9250 | 14670 0.17 218.5 2820 | 4470 0.17
720.3 3200 | 7110 0.37 2195 980 2170 0.37
723.5 3810 | 6490 0.24 220.5 1160 | 1980 0.24
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Source-to-Receiver Travel Time Data - Borehole C4993 RUN#6

American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's
and Near Receiver Vs Vy Ratio and Near Receiver Vs Vy Ratio
(ft) (ft/s) (ft/s) (m) (m/s) | (m/s)
726.8 3230 | 6190 0.31 221.5 980 1890 0.31
730.1 4220 | 6550 0.15 222.5 1290 | 2000 0.15
733.4 3380 | 6550 0.32 223.5 1030 | 2000 0.32
736.7 2140 | 6620 0.44 224.5 650 2020 0.44
740.0 2680 | 7500 0.43 225.5 820 2290 0.43
743.2 4070 | 9930 0.40 226.5 1240 | 3030 0.40
746.5 4790 | 11160 0.39 227.5 1460 | 3400 0.39
749.8 5230 | 12390 0.39 228.5 1590 | 3780 0.39
753.1 5650 | 10820 0.31 229.5 1720 | 3300 0.31
756.4 6050 | 17220 0.43 230.5 1850 | 5250 0.43
759.6 10150 | 19290 0.31 231.5 3090 | 5880 0.31
762.9 11070 | 18150 0.20 232.5 3370 | 5530 0.20
766.2 11070 | 18440 0.22 233.5 3370 | 5620 0.22
769.5 9380 | 18340 0.32 234.5 2860 | 5590 0.32
772.8 10000 | 19620 0.32 235.5 3050 | 5980 0.32
776.0 9640 | 19400 0.34 236.5 2940 | 5910 0.34
779.3 9120 | 19070 0.35 237.5 2780 | 5810 0.35
782.6 9000 | 18850 0.35 238.5 2740 | 5750 0.35
785.9 9120 | 18750 0.34 239.5 2780 | 5710 0.34
789.2 9510 | 19620 0.35 240.5 2900 | 5980 0.35
792.4 9310 | 17760 0.31 241.5 2840 | 5410 0.31
795.7 9570 | 18750 0.32 242.5 2920 | 5710 0.32
799.0 9510 | 18490 0.32 243.5 2900 | 5640 0.32
802.3 9570 | 18240 0.31 244.5 2920 | 5560 0.31
805.6 9310 | 17580 0.31 245.5 2840 | 5360 0.31
808.9 9440 | 18050 0.31 246.5 2880 | 5500 0.31
812.1 9640 | 17810 0.29 247.5 2940 | 5430 0.29
815.4 9710 | 18540 0.31 248.5 2960 | 5650 0.31
818.7 10000 | 18540 0.29 249.5 3050 | 5650 0.29
822.0 10550 | 18050 0.24 250.5 3210 | 5500 0.24
824.9 10630 | 17580 0.21 251.4 3240 | 5360 0.21
828.2 10550 | 16710 0.17 252.4 3210 | 5090 0.17
831.5 10000 | 16000 0.18 253.4 3050 | 4880 0.18
834.8 5870 | 15340 0.41 254.4 1790 | 4680 0.41
838.1 5000 | 10890 0.37 255.4 1520 | 3320 0.37
841.3 3200 | 10150 0.44 256.4 980 3090 0.44
844.6 3250 | 9060 0.43 257.4 990 2760 0.43
847.9 2080 | 7110 0.45 258.4 640 2170 0.45
851.2 2800 | 6960 0.40 259.4 850 2120 0.40
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Source-to-Receiver Travel Time Data - Borehole C4993 RUN#6

American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's
and Near Receiver Vs Vy Ratio and Near Receiver Vs Vy Ratio
(ft) (ft/s) (ft/s) (m) (m/s) | (m/s)
854.5 2240 | 7300 0.45 260.4 680 2220 0.45
858.1 2290 | 7220 0.44 261.5 700 2200 0.44
861.3 2190 | 6400 0.43 262.5 670 1950 0.43
864.6 2300 | 6190 0.42 263.5 700 1890 0.42
867.9 2220 | 6110 0.42 264.5 680 1860 0.42
871.2 2140 | 7670 0.46 265.5 650 2340 0.46
874.5 1960 | 6890 0.46 266.5 600 2100 0.46
877.7 2030 | 6190 0.44 267.5 620 1890 0.44
881.0 2080 | 6140 0.44 268.5 630 1870 0.44
884.3 2100 | 7630 0.46 269.5 640 2320 0.46
887.6 2130 | 7670 0.46 270.5 650 2340 0.46
890.9 2160 | 7710 0.46 271.5 660 2350 0.46
894.2 2340 | 7940 0.45 272.5 710 2420 0.45
897.4 2510 | 8080 0.45 273.5 760 2460 0.45
900.7 2460 | 8040 0.45 274.5 750 2450 0.45
904.0 2310 | 7760 0.45 275.5 700 2360 0.45
907.3 2250 | 7460 0.45 276.5 690 2270 0.45
910.6 2150 | 7260 0.45 277.5 660 2210 0.45
913.8 2220 | 6990 0.44 278.5 680 2130 0.44
917.1 2080 | 6820 0.45 279.5 630 2080 0.45
920.4 1920 | 6520 0.45 280.5 580 1990 0.45
923.7 1780 | 6460 0.46 281.5 540 1970 0.46
927.0 1770 | 6520 0.46 282.5 540 1990 0.46
930.2 1770 | 6490 0.46 283.5 540 1980 0.46
933.5 2450 | 6750 0.42 284.5 750 2060 0.42
936.8 3100 | 9570 0.44 285.5 940 2920 0.44
940.1 4790 | 13920 0.43 286.5 1460 | 4240 0.43
943.4 8130 | 14240 0.26 287.5 2480 | 4340 0.26
946.6 8650 | 16670 0.32 288.5 2640 | 5080 0.32
949.9 8650 | 17310 0.33 289.5 2640 | 5280 0.33
953.2 9310 | 15700 0.23 290.5 2840 | 4780 0.23
956.5 9180 | 15880 0.25 291.5 2800 | 4840 0.25
959.8 9310 | 14840 0.18 292.5 2840 | 4520 0.18
963.1 8390 | 16960 0.34 293.5 2560 | 5170 0.34
966.3 8940 | 18440 0.35 294.5 2730 | 5620 0.35
969.6 7710 | 15520 0.34 295.5 2350 | 4730 0.34
972.9 9310 | 19850 0.36 296.5 2840 | 6050 0.36
976.2 8440 | 15880 0.30 297.5 2570 | 4840 0.30
979.5 4470 | 10750 0.40 298.5 1360 | 3280 0.40
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Source-to-Receiver Travel Time Data - Borehole C4993 RUN#6

American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's
and Near Receiver Vs Vy Ratio and Near Receiver Vs Vy Ratio
(ft) (ft/s) (ft/s) (m) (m/s) | (m/s)
982.7 4520 | 10170 0.38 299.5 1380 | 3100 0.38
986.0 4150 | 11030 0.42 300.5 1270 | 3360 0.42
989.3 5900 | 11210 0.31 301.5 1800 | 3420 0.31
992.6 8080 | 12860 0.17 302.5 2460 | 3920 0.17
995.9 8440 | 15170 0.28 303.5 2570 | 4620 0.28
999.1 8940 | 16270 0.28 304.5 2730 | 4960 0.28
1002.4 9510 | 17530 0.29 305.5 2900 | 5340 0.29
1005.7 10070 | 16270 0.19 306.5 3070 | 4960 0.19
1009.0 10230 | 18000 0.26 307.5 3120 | 5490 0.26
1012.3 10150 | 18240 0.28 308.5 3090 | 5560 0.28
1015.5 10550 | 19010 0.28 309.5 3210 | 5800 0.28
1018.8 10230 | 17530 0.24 310.5 3120 | 5340 0.24
1022.1 9710 | 17760 0.29 311.5 2960 | 5410 0.29
1025.4 10310 | 18490 0.27 3125 3140 | 5640 0.27
1028.7 10470 | 19070 0.28 3135 3190 | 5810 0.28
1031.9 10470 | 18750 0.27 314.5 3190 | 5710 0.27
1035.2 10310 | 19290 0.30 315.5 3140 | 5880 0.30
1038.5 9930 | 18540 0.30 316.5 3030 | 5650 0.30
1041.8 10310 | 17760 0.25 317.5 3140 | 5410 0.25
1045.1 10470 | 18490 0.26 318.5 3190 | 5640 0.26
1048.4 10630 | 18000 0.23 319.5 3240 | 5490 0.23
1051.6 10550 | 17760 0.23 320.5 3210 | 5410 0.23
1054.9 10710 | 17760 0.21 321.5 3270 | 5410 0.21
1058.2 10630 | 18490 0.25 322.5 3240 | 5640 0.25
1061.5 10630 | 19290 0.28 323.5 3240 | 5880 0.28
1064.8 10710 | 18490 0.25 324.5 3270 | 5640 0.25
1068.0 10310 | 18750 0.28 325.5 3140 | 5710 0.28
1071.3 10890 | 18490 0.23 326.5 3320 | 5640 0.23
1074.6 10800 | 18000 0.22 327.5 3290 | 5490 0.22
1077.9 10380 | 18000 0.25 328.5 3170 | 5490 0.25
1081.2 10800 | 18490 0.24 329.5 3290 | 5640 0.24
1084.4 10800 | 17530 0.19 330.5 3290 | 5340 0.19
1087.7 9640 | 18240 0.31 331.5 2940 | 5560 0.31
1091.0 8710 | 17760 0.34 332.5 2650 | 5410 0.34
1094.3 5560 | 16670 0.44 333.5 1690 | 5080 0.44
1097.6 3710 | 8390 0.38 334.5 1130 | 2560 0.38
1100.8 3250 | 6890 0.36 335.5 990 2100 0.36
1104.1 2510 | 7030 0.43 336.5 760 2140 0.43
1107.4 2370 | 6310 0.42 337.5 720 1920 0.42
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Pacific Northwest National Laboratory
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WTP Seismic Borehole Project
March 8, 2007

Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Source-to-Receiver Travel Time Data - Borehole C4993 RUN#6

American Units

Metric Units

Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's
and Near Receiver Vs Vy Ratio and Near Receiver Vs Vy Ratio
(ft) (ft/s) (ft/s) (m) (m/s) | (m/s)
1110.7 3460 | 6520 0.30 338.5 1060 | 1990 0.30
1114.0 2710 | 6490 0.39 339.5 830 1980 0.39
1117.2 2720 | 6920 0.41 340.5 830 2110 0.41
1120.5 1950 | 7300 0.46 341.5 590 2220 0.46
1123.8 2160 | 7110 0.45 342.5 660 2170 0.45
1127.1 2590 | 7580 0.43 343.5 790 2310 0.43
1130.4 1970 | 7260 0.46 344.5 600 2210 0.46
1133.7 2050 | 7030 0.45 345.5 630 2140 0.45
1136.9 1970 | 7630 0.46 346.5 600 2320 0.46
1140.2 2120 | 7630 0.46 347.5 650 2320 0.46
11435 2080 | 8180 0.47 348.5 640 2490 0.47
1146.8 1970 | 8180 0.47 349.5 600 2490 0.47
1150.1 1970 | 7850 0.47 350.5 600 2390 0.47
1153.3 1960 | 7850 0.47 351.5 600 2390 0.47
1156.6 2010 | 7710 0.46 352.5 610 2350 0.46
1159.9 1920 | 7180 0.46 353.5 580 2190 0.46
1163.2 1910 | 6400 0.45 354.5 580 1950 0.45
1166.5 1720 | 6460 0.46 355.5 520 1970 0.46
1169.7 2010 | 6340 0.44 356.5 610 1930 0.44
1173.0 2030 | 6460 0.45 357.5 620 1970 0.45
1176.3 2000 | 6430 0.45 358.5 610 1960 0.45
1179.6 1690 | 6680 0.47 359.5 520 2040 0.47
1182.9 1900 | 7110 0.46 360.5 580 2170 0.46
1186.1 2060 | 6310 0.44 361.5 630 1920 0.44
1189.4 1750 | 6550 0.46 362.5 530 2000 0.46
1192.7 2070 | 8280 0.47 363.5 630 2520 0.47
1196.0 7760 | 12980 0.22 364.5 2360 | 3960 0.22
1199.3 8440 | 14210 0.23 365.5 2570 | 4330 0.23
1202.6 8820 | 17050 0.32 366.5 2690 | 5200 0.32
1205.8 8490 | 17670 0.35 367.5 2590 | 5390 0.35
1209.1 9380 | 16880 0.28 368.5 2860 | 5140 0.28
1212.4 8080 | 15630 0.32 369.5 2460 | 4760 0.32
1215.7 8080 | 16460 0.34 370.5 2460 | 5020 0.34
1215.7 8180 | 16000 0.32 370.5 2490 | 4880 0.32
1219.0 8330 | 15630 0.30 371.5 2540 | 4760 0.30
1222.2 8940 | 15170 0.23 372.5 2730 | 4620 0.23
1225.5 8770 | 16880 0.32 373.5 2670 | 5140 0.32
1228.8 10000 | 16790 0.23 374.5 3050 | 5120 0.23
1232.1 9930 | 17130 0.25 375.5 3030 | 5220 0.25
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Source-to-Receiver Travel Time Data - Borehole C4993 RUN#6

American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's
and Near Receiver Vs Vy Ratio and Near Receiver Vs Vy Ratio
(ft) (ft/s) (ft/s) (m) (m/s) | (m/s)
1235.4 9710 | 16540 0.24 376.5 2960 | 5040 0.24
1238.6 9310 | 16790 0.28 3775 2840 | 5120 0.28
1241.9 9380 | 16380 0.26 378.5 2860 | 4990 0.26
1245.2 9640 | 16300 0.23 379.5 2940 | 4970 0.23
1248.5 9930 | 17400 0.26 380.5 3030 | 5300 0.26
1251.8 10070 | 19850 0.33 381.5 3070 | 6050 0.33
1255.0 10230 | 17400 0.24 382.5 3120 | 5300 0.24
1258.3 10550 | 17950 0.24 383.5 3210 | 5470 0.24
1261.6 10550 | 18850 0.27 384.5 3210 | 5750 0.27
1264.9 10070 | 18150 0.28 385.5 3070 | 5530 0.28
1268.2 10550 | 18440 0.26 386.5 3210 | 5620 0.26
1271.4 10710 | 17670 0.21 387.5 3270 | 5390 0.21
1274.7 10550 | 18150 0.24 388.5 3210 | 5530 0.24
1278.0 10550 | 20330 0.32 389.5 3210 | 6200 0.32
1281.3 10380 | 20830 0.33 390.5 3170 | 6350 0.33
1284.6 10550 | 18750 0.27 391.5 3210 | 5710 0.27
1287.9 10230 | 18440 0.28 392.5 3120 | 5620 0.28
1291.1 9640 | 18540 0.31 393.5 2940 | 5650 0.31
1294.4 9310 | 17580 0.31 394.5 2840 | 5360 0.31
1297.7 9710 | 18050 0.30 395.5 2960 | 5500 0.30
1301.0 10070 | 18440 0.29 396.5 3070 | 5620 0.29
1304.3 10800 | 18340 0.23 397.5 3290 | 5590 0.23
1307.5 10000 | 18750 0.30 398.5 3050 | 5710 0.30
1310.8 10000 | 18540 0.29 399.5 3050 | 5650 0.29
1314.1 9930 | 18150 0.29 400.5 3030 | 5530 0.29
1317.4 9930 | 17860 0.28 401.5 3030 | 5440 0.28
1320.7 10070 | 18240 0.28 402.5 3070 | 5560 0.28
1323.9 10150 | 18050 0.27 403.5 3090 | 5500 0.27
1327.2 10230 | 18440 0.28 404.5 3120 | 5620 0.28
1330.5 10070 | 17860 0.27 405.5 3070 | 5440 0.27
1333.8 10150 | 18150 0.27 406.5 3090 | 5530 0.27
1337.1 10000 | 18150 0.28 407.5 3050 | 5530 0.28
1340.3 9850 | 18440 0.30 408.5 3000 | 5620 0.30
1343.6 9710 | 18340 0.31 409.5 2960 | 5590 0.31
1346.9 9640 | 18650 0.32 410.5 2940 | 5680 0.32
1350.2 9250 | 18540 0.33 411.5 2820 | 5650 0.33
1353.5 9000 | 18750 0.35 412.5 2740 | 5710 0.35
1356.8 8770 | 17090 0.32 413.5 2670 | 5210 0.32
1360.0 8880 | 13370 0.10 414.5 2710 | 4070 0.10
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Pacific Northwest National Laboratory
Contract 26963

WTP Seismic Borehole Project
March 8, 2007

Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Source-to-Receiver Travel Time Data - Borehole C4993 RUN#6

American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's
and Near Receiver Vs Vy Ratio and Near Receiver Vs Vy Ratio
(ft) (ft/s) (ft/s) (m) (m/s) | (m/s)

1363.3 8710 | 14060 0.19 415.5 2650 | 4290 0.19
1366.6 5230 | 13500 0.41 416.5 1590 | 4110 0.41
1369.9 6680 | 12640 0.31 417.5 2040 | 3850 0.31
1373.2 7850 | 13720 0.26 418.5 2390 | 4180 0.26
1376.4 8710 | 18540 0.36 419.5 2650 | 5650 0.36
1379.7 8820 | 18340 0.35 420.5 2690 | 5590 0.35
1383.0 8880 | 19290 0.37 421.5 2710 | 5880 0.37
1386.3 8820 | 20330 0.38 422.5 2690 | 6200 0.38
1389.6 9000 | 19850 0.37 423.5 2740 | 6050 0.37
1392.8 9120 | 19970 0.37 424.5 2780 | 6090 0.37
1396.1 9310 | 20830 0.38 425.5 2840 | 6350 0.38
1399.4 9440 | 21230 0.38 426.5 2880 | 6470 0.38
1402.7 10380 | 17310 0.22 427.5 3170 | 5280 0.22
1406.0 9930 | 16540 0.22 428.5 3030 | 5040 0.22
Notes: "-"'means no data available at that particular interval of depth.
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WTP Seismic Borehole Project
Hanford WTP Borehole C4996 - Log 5B + 7

Source to Receiver and Receiver to Receiver Analysis
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Contract 26963
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Figure A-2 Boring BH-C4996 Log 5B + 7, Suspension S-R1 P- and Sy-wave velocities
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Table A-2 Boring BH-C4996 Log 5B + 7, Suspension S-R1 depths and P- and Sy-wave
velocities

Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Source-to-Receiver Travel Time Data - Borehole C4996

| | | | | |
American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source and| Vs Vo Poisson's Between Source and| Vs V, |Poisson's
Near Receiver Ratio Near Receiver Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)
349.5 6550 | 11740 0.27 106.5 2000 | 3580 0.27
352.8 6820 | 14060 0.35 107.5 2080 | 4290 0.35
356.1 6890 | 13240 0.31 108.5 2100 | 4030 0.31
359.4 7030 | 15340 0.37 109.5 2140 | 4680 0.37
362.7 7500 | 14840 0.33 110.5 2290 | 4520 0.33
365.9 8040 | 14840 0.29 1115 2450 | 4520 0.29
369.2 8440 | 16070 0.31 112.5 2570 | 4900 0.31
3725 9000 | 16880 0.30 1135 2740 | 5140 0.30
375.8 9510 | 18750 0.33 114.5 2900 | 5710 0.33
379.1 10070 | 19850 0.33 115.5 3070 | 6050 0.33
382.3 9930 | 19850 0.33 116.5 3030 | 6050 0.33
385.6 9780 | 19290 0.33 117.5 2980 | 5880 0.33
388.9 9640 | 18240 0.31 1185 2940 | 5560 0.31
392.2 9380 | 18240 0.32 119.5 2860 | 5560 0.32
395.5 8540 | 18000 0.35 120.5 2600 | 5490 0.35
398.7 9000 | 17530 0.32 121.5 2740 | 5340 0.32
402.0 10230 | 18750 0.29 122.5 3120 | 5710 0.29
405.3 10070 | 19290 0.31 1235 3070 | 5880 0.31
408.6 10070 | 19570 0.32 124.5 3070 | 5960 0.32
411.9 10710 | 19010 0.27 1255 3270 | 5800 0.27
415.1 10890 | 18490 0.23 126.5 3320 | 5640 0.23
418.4 10710 | 19010 0.27 127.5 3270 | 5800 0.27
421.7 10890 | 19010 0.26 128.5 3320 | 5800 0.26
425.0 10550 | 18490 0.26 129.5 3210 | 5640 0.26
428.3 10380 | 18490 0.27 130.5 3170 | 5640 0.27
431.6 9930 | 17760 0.27 131.5 3030 | 5410 0.27
434.8 10230 | 18490 0.28 132.5 3120 | 5640 0.28
438.1 10380 | 18000 0.25 133.5 3170 | 5490 0.25
441.4 8880 | 17090 0.31 134.5 2710 | 5210 0.31
444.7 9250 | 16880 0.29 1355 2820 | 5140 0.29
448.0 9640 | 16670 0.25 136.5 2940 | 5080 0.25
451.2 6080 | 12620 0.35 137.5 1850 | 3850 0.35
454.5 3840 | 8230 0.36 138.5 1170 | 2510 0.36
457.8 2810 | 7340 0.41 139.5 860 | 2240 0.41
461.1 2630 | 6960 0.42 140.5 800 | 2120 0.42
464.4 2770 | 6820 0.40 141.5 840 | 2080 0.40
467.6 2690 | 6620 0.40 1425 820 | 2020 0.40
470.9 2390 | 6490 0.42 143.5 730 | 1980 0.42
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Source-to-Receiver Travel Time Data - Borehole C4996

| | | | | |
American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source and| Vs Vo Poisson's Between Source and| Vs V, | Poisson's
Near Receiver Ratio Near Receiver Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)
474.2 2650 | 6960 0.42 144.5 810 | 2120 0.42
477.5 3010 | 6850 0.38 145.5 920 | 2090 0.38
480.8 2880 | 6960 0.40 146.5 880 | 2120 0.40
484.0 2630 | 6460 0.40 147.5 800 | 1970 0.40
487.3 2640 | 6460 0.40 148.5 800 | 1970 0.40
490.6 2840 | 6780 0.39 149.5 860 | 2070 0.39
493.9 3110 | 6850 0.37 150.5 950 | 2090 0.37
497.2 3920 | 8040 0.34 151.5 1200 | 2450 0.34
500.5 3790 | 9060 0.39 152.5 1160 | 2760 0.39
503.7 3750 | 9120 0.40 153.5 1140 | 2780 0.40
507.0 3440 | 8710 0.41 154.5 1050 | 2650 0.41
510.3 3410 | 8080 0.39 155.5 1040 | 2460 0.39
513.6 3690 | 8820 0.39 156.5 1120 | 2690 0.39
516.9 3750 | 11070 0.44 157.5 1140 | 3370 0.44
520.1 3990 | 10230 0.41 158.5 1220 | 3120 0.41
523.4 4120 | 11740 0.43 159.5 1250 | 3580 0.43
526.7 7940 | 14210 0.27 160.5 2420 | 4330 0.27
530.0 8650 | 16070 0.30 161.5 2640 | 4900 0.30
533.3 9250 | 15340 0.21 162.5 2820 | 4680 0.21
536.5 9000 | 15880 0.26 163.5 2740 | 4840 0.26
539.8 8440 | 16670 0.33 164.5 2570 | 5080 0.33
543.1 8540 | 15520 0.28 165.5 2600 | 4730 0.28
546.4 8440 | 15520 0.29 166.5 2570 | 4730 0.29
549.7 8880 | 16670 0.30 167.5 2710 | 5080 0.30
552.9 9640 | 16880 0.26 168.5 2940 | 5140 0.26
556.2 10550 | 18000 0.24 169.5 3210 | 5490 0.24
559.5 10230 | 18000 0.26 170.5 3120 | 5490 0.26
562.8 10380 | 18490 0.27 171.5 3170 | 5640 0.27
566.1 10230 | 18750 0.29 172.5 3120 | 5710 0.29
569.3 10230 | 20450 0.33 173.5 3120 | 6230 0.33
572.6 9780 | 19290 0.33 174.5 2980 | 5880 0.33
575.9 10070 | 19850 0.33 175.5 3070 | 6050 0.33
579.2 10550 | 19850 0.30 176.5 3210 | 6050 0.30
582.5 10230 | 17760 0.25 177.5 3120 | 5410 0.25
585.8 10230 | 19290 0.30 178.5 3120 | 5880 0.30
589.0 10070 | 20150 0.33 179.5 3070 | 6140 0.33
592.3 10380 | 20770 0.33 180.5 3170 | 6330 0.33
595.6 9930 | 20450 0.35 181.5 3030 | 6230 0.35
598.9 9780 | 20770 0.36 182.5 2980 | 6330 0.36
602.2 10380 | 19850 0.31 183.5 3170 | 6050 0.31
605.4 10550 | 19850 0.30 184.5 3210 | 6050 0.30
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Source-to-Receiver Travel Time Data - Borehole C4996

| | | | | |
American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source and| Vs Vo Poisson's Between Source and| Vs V, | Poisson's
Near Receiver Ratio Near Receiver Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)
608.7 10710 | 19850 0.29 185.5 3270 | 6050 0.29
612.0 10710 | 19850 0.29 186.5 3270 | 6050 0.29
615.3 10380 | 19850 0.31 187.5 3170 | 6050 0.31
618.6 10550 | 21090 0.33 188.5 3210 | 6430 0.33
621.8 10230 | 19850 0.32 189.5 3120 | 6050 0.32
625.1 10380 | 19850 0.31 190.5 3170 | 6050 0.31
628.4 10890 | 19850 0.28 191.5 3320 | 6050 0.28
631.7 10550 | 20150 0.31 192.5 3210 | 6140 0.31
635.0 10380 | 19570 0.30 193.5 3170 | 5960 0.30
638.2 10890 | 19850 0.28 194.5 3320 | 6050 0.28
641.5 10890 | 20150 0.29 195.5 3320 | 6140 0.29
644.8 10710 | 19570 0.29 196.5 3270 | 5960 0.29
648.1 10380 | 19850 0.31 197.5 3170 | 6050 0.31
651.4 9930 | 19570 0.33 198.5 3030 | 5960 0.33
654.7 10550 | 19850 0.30 199.5 3210 | 6050 0.30
657.9 10380 | 20450 0.33 200.5 3170 | 6230 0.33
661.2 10550 | 20450 0.32 201.5 3210 | 6230 0.32
664.5 10380 | 19290 0.30 202.5 3170 | 5880 0.30
667.8 10550 | 19850 0.30 203.5 3210 | 6050 0.30
671.1 10890 | 20150 0.29 204.5 3320 | 6140 0.29
674.3 11070 | 19290 0.25 205.5 3370 | 5880 0.25
677.6 12050 | 22500 0.30 206.5 3670 | 6860 0.30
680.9 11640 | 20450 0.26 207.5 3550 | 6230 0.26
684.2 11250 | 19850 0.26 208.5 3430 | 6050 0.26
687.5 11250 | 19850 0.26 209.5 3430 | 6050 0.26
690.7 10550 | 18750 0.27 210.5 3210 | 5710 0.27
694.0 7580 | 20450 0.42 2115 2310 | 6230 0.42
697.3 3330 | 11540 0.45 2125 1010 | 3520 0.45
700.6 2490 | 8080 0.45 2135 760 | 2460 0.45
703.9 2240 | 7030 0.44 214.5 680 | 2140 0.44
707.1 2340 | 6370 0.42 2155 710 | 1940 0.42
710.4 2610 | 6400 0.40 216.5 790 | 1950 0.40
713.7 2200 | 6000 0.42 2175 670 | 1830 0.42
717.0 3330 | 7670 0.38 218.5 1010 | 2340 0.38
720.6 4350 | 7110 0.20 219.6 1330 | 2170 0.20
723.5 6430 | 12270 0.31 220.5 1960 | 3740 0.31
726.8 6550 | 11840 0.28 221.5 2000 | 3610 0.28
730.1 10550 | 17760 0.23 222.5 3210 | 5410 0.23
733.4 9510 | 16670 0.26 223.5 2900 | 5080 0.26
736.7 9380 | 17310 0.29 224.5 2860 | 5280 0.29
740.0 8770 | 16070 0.29 225.5 2670 | 4900 0.29
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Source-to-Receiver Travel Time Data - Borehole C4996

| | | | | |
American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source and| Vs Vo Poisson's Between Source and| Vs V, | Poisson's
Near Receiver Ratio Near Receiver Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)
743.2 8540 | 16270 0.31 226.5 2600 | 4960 0.31
746.5 8440 | 17090 0.34 227.5 2570 | 5210 0.34
749.8 9000 | 19570 0.37 228.5 2740 | 5960 0.37
753.1 10230 | 18240 0.27 229.5 3120 | 5560 0.27
756.4 11070 | 19010 0.24 230.5 3370 | 5800 0.24
759.6 10890 | 19010 0.26 231.5 3320 | 5800 0.26
762.9 10380 | 17530 0.23 232.5 3170 | 5340 0.23
766.2 10070 | 17760 0.26 233.5 3070 | 5410 0.26
769.5 10710 | 19010 0.27 234.5 3270 | 5800 0.27
772.8 11070 | 19290 0.25 235.5 3370 | 5880 0.25
776.0 10890 | 19850 0.28 236.5 3320 | 6050 0.28
779.3 10380 | 20450 0.33 237.5 3170 | 6230 0.33
782.6 10380 | 20450 0.33 238.5 3170 | 6230 0.33
785.9 10380 | 21090 0.34 239.5 3170 | 6430 0.34
789.2 11440 | 20770 0.28 240.5 3490 | 6330 0.28
792.4 11640 | 20770 0.27 241.5 3550 | 6330 0.27
795.7 11440 | 20450 0.27 242.5 3490 | 6230 0.27
799.0 10890 | 20150 0.29 243.5 3320 | 6140 0.29
802.3 8650 | 19570 0.38 244.5 2640 | 5960 0.38
805.6 8650 | 19850 0.38 2455 2640 | 6050 0.38
808.9 8130 | 19850 0.40 246.5 2480 | 6050 0.40
812.1 7340 | 17760 0.40 247.5 2240 | 5410 0.40
815.4 5110 | 12620 0.40 248.5 1560 | 3850 0.40
818.7 3840 | 7030 0.29 249.5 1170 | 2140 0.29
822.0 3230 | 7260 0.38 250.5 980 | 2210 0.38
825.3 2860 | 6590 0.38 251.5 870 | 2010 0.38
828.5 2860 | 6590 0.38 252.5 870 | 2010 0.38
831.8 3050 | 7800 0.41 253.5 930 | 2380 0.41
835.1 3010 | 7420 0.40 254.5 920 | 2260 0.40
838.4 2920 | 7180 0.40 255.5 890 | 2190 0.40
841.7 2610 | 6780 0.41 256.5 790 | 2070 0.41
844.9 2470 | 6680 0.42 257.5 750 | 2040 0.42
848.2 2380 | 6720 0.43 258.5 720 | 2050 0.43
851.5 2270 | 6990 0.44 259.5 690 | 2130 0.44
854.8 2210 | 6720 0.44 260.5 670 | 2050 0.44
858.1 2180 | 6820 0.44 261.5 660 | 2080 0.44
861.3 2240 | 6850 0.44 262.5 680 | 2090 0.44
864.6 2270 | 6850 0.44 263.5 690 | 2090 0.44
867.9 2370 | 6680 0.43 264.5 720 | 2040 0.43
871.2 2440 | 6850 0.43 265.5 740 | 2090 0.43
874.5 2380 | 6850 0.43 266.5 720 | 2090 0.43
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Source-to-Receiver Travel Time Data - Borehole C4996

American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source and| Vs Vo Poisson's Between Source and| Vs V, | Poisson's
Near Receiver Ratio Near Receiver Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)
877.7 2400 | 6820 0.43 267.5 730 | 2080 0.43
881.0 2440 | 6780 0.43 268.5 740 | 2070 0.43
884.3 2420 | 6400 0.42 269.5 740 | 1950 0.42
887.6 2300 | 6340 0.42 270.5 700 | 1930 0.42
890.9 2060 | 6190 0.44 271.5 630 | 1890 0.44
894.2 1960 | 5950 0.44 272.5 600 | 1810 0.44
897.4 1950 | 5970 0.44 273.5 590 | 1820 0.44
900.7 2000 | 6050 0.44 274.5 610 | 1850 0.44
904.0 2680 | 7030 0.42 275.5 820 | 2140 0.42
907.3 4590 | 7180 0.15 276.5 1400 | 2190 0.15
910.6 5360 | 10550 0.33 277.5 1630 | 3210 0.33
913.8 7180 | 12980 0.28 278.5 2190 | 3960 0.28
917.1 8770 | 15340 0.26 279.5 2670 | 4680 0.26
920.4 9120 | 18240 0.33 280.5 2780 | 5560 0.33
923.7 9510 | 17090 0.28 281.5 2900 | 5210 0.28
927.0 9640 | 17090 0.27 282.5 2940 | 5210 0.27
930.2 10070 | 18000 0.27 283.5 3070 | 5490 0.27
933.5 10070 | 18240 0.28 284.5 3070 | 5560 0.28
936.8 10230 | 18750 0.29 285.5 3120 | 5710 0.29
940.1 10230 | 17530 0.24 286.5 3120 | 5340 0.24
943.4 10380 | 19010 0.29 287.5 3170 | 5800 0.29
946.6 9930 | 19290 0.32 288.5 3030 | 5880 0.32
949.9 10070 | 18750 0.30 289.5 3070 | 5710 0.30
953.2 10380 | 19010 0.29 290.5 3170 | 5800 0.29
956.5 9930 | 18000 0.28 291.5 3030 | 5490 0.28
959.8 9640 | 17310 0.27 292.5 2940 | 5280 0.27
963.1 9380 | 16460 0.26 293.5 2860 | 5020 0.26
966.3 9000 | 19570 0.37 294.5 2740 | 5960 0.37
969.6 8770 | 19290 0.37 295.5 2670 | 5880 0.37
972.9 4530 | 16880 0.46 296.5 1380 | 5140 0.46
976.2 3970 | 9850 0.40 297.5 1210 | 3000 0.40
979.5 3460 | 8880 0.41 298.5 1060 | 2710 0.41
982.7 3810 | 10710 0.43 299.5 1160 | 3270 0.43
982.7 3900 | 9510 0.40 299.5 1190 | 2900 0.40
986.0 4560 | 11640 0.41 300.5 1390 | 3550 0.41
989.3 4120 | 12270 0.44 301.5 1250 | 3740 0.44
992.6 3860 | 10800 0.43 302.5 1180 | 3290 0.43
995.9 4250 | 7940 0.30 303.5 1290 | 2420 0.30
999.1 4250 | 9710 0.38 304.5 1290 | 2960 0.38
1002.4 4820 | 10380 0.36 305.5 1470 | 3170 0.36
1015.5 8040 | 16670 0.35 309.5 2450 | 5080 0.35
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Source-to-Receiver Travel Time Data - Borehole C4996

| | | | | |
American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source and| Vs Vo Poisson's Between Source and| Vs V, | Poisson's
Near Receiver Ratio Near Receiver Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)
1018.8 8330 | 16880 0.34 310.5 2540 | 5140 0.34
1022.1 8330 | 15880 0.31 3115 2540 | 4840 0.31
1025.4 8540 | 17530 0.34 3125 2600 | 5340 0.34
1028.7 9120 | 18240 0.33 313.5 2780 | 5560 0.33
1031.9 8130 | 17090 0.35 314.5 2480 | 5210 0.35
1035.2 10890 | 17760 0.20 315.5 3320 | 5410 0.20
1038.5 10380 | 15340 0.08 316.5 3170 | 4680 0.08
1041.8 10550 | 15170 0.03 317.5 3210 | 4620 0.03
1045.1 11250 | 18490 0.21 318.5 3430 | 5640 0.21
1048.4 9640 | 17310 0.27 319.5 2940 | 5280 0.27
1051.6 8880 | 18000 0.34 320.5 2710 | 5490 0.34
1054.9 9000 | 16880 0.30 3215 2740 | 5140 0.30
1058.2 8330 | 17090 0.34 3225 2540 | 5210 0.34
1061.5 5490 | 12050 0.37 323.5 1670 | 3670 0.37
1064.8 3430 | 7340 0.36 324.5 1040 | 2240 0.36
1068.0 2760 | 7630 0.42 325.5 840 | 2320 0.42
1071.3 2570 | 6650 0.41 326.5 780 | 2030 0.41
1074.6 2560 | 6990 0.42 327.5 780 | 2130 0.42
1077.9 2840 | 6080 0.36 328.5 860 | 1850 0.36
1081.2 2660 | 7110 0.42 329.5 810 | 2170 0.42
1084.4 2760 | 7180 0.41 330.5 840 | 2190 0.41
1087.7 2720 | 7340 0.42 331.5 830 | 2240 0.42
1091.0 2650 | 7140 0.42 332.5 810 | 2180 0.42
1094.3 2640 | 7030 0.42 333.5 800 | 2140 0.42
1097.6 2520 | 6990 0.43 334.5 770 | 2130 0.43
1100.8 2480 | 7220 0.43 335.5 760 | 2200 0.43
1104.1 2700 | 7110 0.42 336.5 820 | 2170 0.42
1107.4 2560 | 6680 0.41 337.5 780 | 2040 0.41
1110.7 2310 | 7030 0.44 338.5 700 | 2140 0.44
1114.0 2100 | 7220 0.45 339.5 640 | 2200 0.45
1117.2 2280 | 7260 0.45 340.5 700 | 2210 0.45
1120.5 2280 | 6850 0.44 3415 700 | 2090 0.44
1123.8 2380 | 6490 0.42 342.5 720 | 1980 0.42
1127.1 2170 | 6190 0.43 343.5 660 | 1890 0.43
1130.4 2090 | 6140 0.43 344.5 640 | 1870 0.43
1133.7 2030 | 6080 0.44 345.5 620 | 1850 0.44
1136.9 1960 | 6310 0.45 346.5 600 | 1920 0.45
1140.2 1900 | 6110 0.45 347.5 580 | 1860 0.45
1143.5 2060 | 6890 0.45 348.5 630 | 2100 0.45
1146.8 2050 | 6000 0.43 349.5 630 | 1830 0.43
1150.1 2050 | 6050 0.44 350.5 620 | 1850 0.44
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Source-to-Receiver Travel Time Data - Borehole C4996

| | | | | |
American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source and| Vs Vo Poisson's Between Source and| Vs V, | Poisson's
Near Receiver Ratio Near Receiver Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)
1153.3 2110 | 5870 0.43 351.5 640 | 1790 0.43
1156.6 2210 | 6650 0.44 352.5 670 | 2030 0.44
1159.9 2340 | 7670 0.45 353.5 710 | 2340 0.45
1163.2 5310 | 7670 0.04 354.5 1620 | 2340 0.04
1166.5 8770 | 13780 0.16 355.5 2670 | 4200 0.16
1169.7 10380 | 19010 0.29 356.5 3170 | 5800 0.29
1173.0 10380 | 15170 0.06 357.5 3170 | 4620 0.06
1176.3 10380 | 15340 0.08 358.5 3170 | 4680 0.08
1179.6 9780 | 18490 0.31 359.5 2980 | 5640 0.31
1182.9 9380 | 17310 0.29 360.5 2860 | 5280 0.29
1186.1 9000 | 15520 0.25 361.5 2740 | 4730 0.25
1189.4 9380 | 16460 0.26 362.5 2860 | 5020 0.26
1192.7 9640 | 17090 0.27 363.5 2940 | 5210 0.27
1196.0 10070 | 18240 0.28 364.5 3070 | 5560 0.28
1199.3 10380 | 19010 0.29 365.5 3170 | 5800 0.29
1202.6 10550 | 19010 0.28 366.5 3210 | 5800 0.28
1205.8 10380 | 19010 0.29 367.5 3170 | 5800 0.29
1209.1 10380 | 19010 0.29 368.5 3170 | 5800 0.29
1212.4 10380 | 19010 0.29 369.5 3170 | 5800 0.29
1215.7 10890 | 20450 0.30 370.5 3320 | 6230 0.30
1219.0 10890 | 20450 0.30 3715 3320 | 6230 0.30
1222.2 11070 | 20150 0.28 372.5 3370 | 6140 0.28
1225.5 11070 | 20150 0.28 373.5 3370 | 6140 0.28
1228.8 11070 | 20770 0.30 374.5 3370 | 6330 0.30
1232.1 11250 | 21430 0.31 375.5 3430 | 6530 0.31
1235.4 11440 | 21430 0.30 376.5 3490 | 6530 0.30
1238.6 11440 | 20450 0.27 377.5 3490 | 6230 0.27
1241.9 11640 | 21770 0.30 378.5 3550 | 6640 0.30
1245.2 11440 | 21090 0.29 379.5 3490 | 6430 0.29
1248.5 11440 | 21090 0.29 380.5 3490 | 6430 0.29
1251.8 11250 | 21090 0.30 381.5 3430 | 6430 0.30
1255.0 7670 | 20450 0.42 382.5 2340 | 6230 0.42
1258.3 9930 | 19850 0.33 383.5 3030 | 6050 0.33
1261.6 10710 | 20150 0.30 384.5 3270 | 6140 0.30
1264.9 10890 | 20770 0.31 385.5 3320 | 6330 0.31
1268.2 10890 | 20150 0.29 386.5 3320 | 6140 0.29
1271.4 11070 | 21430 0.32 387.5 3370 | 6530 0.32
1274.7 10890 | 20450 0.30 388.5 3320 | 6230 0.30
1278.0 10890 | 19850 0.28 389.5 3320 | 6050 0.28
1281.3 10710 | 20450 0.31 390.5 3270 | 6230 0.31
1284.6 10890 | 19850 0.28 3915 3320 | 6050 0.28
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Source-to-Receiver Travel Time Data - Borehole C4996

| | | | | |
American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source and| Vs Vo Poisson's Between Source and| Vs V, | Poisson's
Near Receiver Ratio Near Receiver Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)
1287.9 10890 | 19850 0.28 392.5 3320 | 6050 0.28
1291.1 10890 | 20150 0.29 393.5 3320 | 6140 0.29
1294 .4 10710 | 20450 0.31 394.5 3270 | 6230 0.31
1297.7 10710 | 19570 0.29 395.5 3270 | 5960 0.29
1301.0 10890 | 19570 0.28 396.5 3320 | 5960 0.28
1304.3 10710 | 19570 0.29 397.5 3270 | 5960 0.29
1307.5 10710 | 19850 0.29 398.5 3270 | 6050 0.29
1310.8 10380 | 19850 0.31 399.5 3170 | 6050 0.31
1314.1 10710 | 19850 0.29 400.5 3270 | 6050 0.29
1317.4 10550 | 20150 0.31 401.5 3210 | 6140 0.31
1320.7 10380 | 19290 0.30 402.5 3170 | 5880 0.30
1323.9 9380 | 15000 0.18 403.5 2860 | 4570 0.18
1327.2 8770 | 14670 0.22 404.5 2670 | 4470 0.22
1330.5 9380 | 17310 0.29 405.5 2860 | 5280 0.29
1333.8 8280 | 17860 0.36 406.5 2520 | 5440 0.36
1337.1 7800 | 17860 0.38 407.5 2380 | 5440 0.38
1340.3 8390 | 16070 0.31 408.5 2560 | 4900 0.31
1343.6 8940 | 16070 0.28 409.5 2730 | 4900 0.28
1346.9 9510 | 16070 0.23 410.5 2900 | 4900 0.23
1350.2 9640 | 15700 0.20 411.5 2940 | 4780 0.20
1353.5 9710 | 16070 0.21 412.5 2960 | 4900 0.21
1356.8 10150 | 17530 0.25 413.5 3090 | 5340 0.25
1360.0 9570 | 18490 0.32 414.5 2920 | 5640 0.32
1363.3 9710 | 18490 0.31 415.5 2960 | 5640 0.31
1366.6 10070 | 17530 0.25 416.5 3070 | 5340 0.25
1369.9 8440 | 18540 0.37 417.5 2570 | 5650 0.37
1373.2 8230 | 18440 0.38 418.5 2510 | 5620 0.38
1376.4 8180 | 17490 0.36 419.5 2490 | 5330 0.36
1379.7 9380 | 23770 0.41 420.5 2860 | 7240 0.41
1383.0 9510 | 23120 0.40 421.5 2900 | 7050 0.40
1386.3 7760 | 19740 0.41 422.5 2360 | 6020 0.41
1389.6 7710 | 13950 0.28 423.5 2350 | 4250 0.28
1392.8 6890 | 16000 0.39 424.5 2100 | 4880 0.39
1396.1 8180 | 17760 0.37 425.5 2490 | 5410 0.37
1399.4 8080 | 18050 0.37 426.5 2460 | 5500 0.37
1402.7 7890 | 16630 0.35 427.5 2410 | 5070 0.35
1406.0 8180 | 17130 0.35 428.5 2490 | 5220 0.35
1409.2 8490 (17490 0.35 429.5 2590 | 5330 0.35
1412.5 8650 | 17580 0.34 430.5 2640 | 5360 0.34
1415.8 9640 | 18150 0.30 431.5 2940 | 5530 0.30
1419.1 9780 | 17580 0.28 432.5 2980 | 5360 0.28
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Source-to-Receiver Travel Time Data - Borehole C4996

| | | | | |
American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source and| Vs Vo Poisson's Between Source and| Vs V, | Poisson's
Near Receiver Ratio Near Receiver Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)

1422.4 9060 | 17400 0.31 433.5 2760 | 5300 0.31
1425.6 8490 | 17580 0.35 434.5 2590 | 5360 0.35
1428.9 8440 | 16150 0.31 435.5 2570 | 4920 0.31
1432.2 9570 | 17130 0.27 436.5 2920 | 5220 0.27
1435.5 10310 | 18750 0.28 437.5 3140 | 5710 0.28
1438.8 9710 | 17310 0.27 438.5 2960 | 5280 0.27
1442.1 9640 | 15700 0.20 439.5 2940 | 4780 0.20
1445.3 9000 | 16070 0.27 440.5 2740 | 4900 0.27
1448.6 9440 | 16790 0.27 441.5 2880 | 5120 0.27
1451.9 8940 | 17130 0.31 442.5 2730 | 5220 0.31
1455.2 10470 | 17050 0.20 443.5 3190 | 5200 0.20
1458.5 9710 | 16630 0.24 444.5 2960 | 5070 0.24
Notes: "-" means no data available at that particular interval of depth.
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Hanford WTP Borehole C4997 - Log 7
Source to Receiver and Receiver to Receiver Analysis
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Figure A-3 Boring BH-C4997 Log 7, Suspension S-R1 P- and Sy-wave velocities
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Table A-3 Boring BH-C4997 Log 7, Suspension S-R1 depths and P- and Sy-wave

velocities

Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Source-to-Receiver Travel Time Data - Borehole C4997 LOG #7

American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's
and Near Receiver Vs Vy Ratio and Near Receiver Vy Vp Ratio
(ft) (ft/s) (ft/s) (m) (m/s) | (m/s)
388.9 - - - 118.5 - - -
392.2 - - - 119.5 - - -
395.5 - - - 120.5 - - -
398.7 - - - 121.5 - - -
402.0 - - - 122.5 - - -
405.3 - - - 123.5 - - -
408.6 - - - 124.5 - - -
411.9 - - - 125.5 - - -
415.1 - - - 126.5 - - -
418.4 - - - 127.5 - - -
421.7 - - - 128.5 - - -
425.0 - - - 129.5 - - -
428.3 - - - 130.5 - - -
431.6 - - - 131.5 - - -
434.8 - - - 132.5 - - -
438.1 - - - 133.5 - - -
441.4 - - - 134.5 - - -
444.7 - - - 135.5 - - -
448.0 - - - 136.5 - - -
451.2 - - - 137.5 - - -
454.5 - - - 138.5 - - -
457.8 - - - 139.5 - - -
461.1 - - - 140.5 - - -
464.4 - - - 141.5 - - -
467.6 - - - 142.5 - - -
470.9 - - - 143.5 - - -
474.2 - - - 144.5 - - -
4775 - - - 145.5 - - -
480.8 - - - 146.5 - - -
484.0 - - - 147.5 - - -
487.3 - - - 148.5 - - -
490.6 - - - 149.5 - - -
493.9 - - - 150.5 - - -
497.2 - - - 151.5 - - -
500.5 - - - 152.5 - - -
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Source-to-Receiver Travel Time Data - Borehole C4997 LOG #7

American Units

Metric Units

Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's
and Near Receiver Vs Vy Ratio and Near Receiver Vs Vy Ratio
(ft) (ft/s) (ft/s) (m) (m/s) | (m/s)
503.7 - - - 153.5 - - -
507.0 - - - 154.5 - - -
510.3 - - - 155.5 - - -
513.6 - - - 156.5 - - -
516.9 - - - 157.5 - - -
520.1 - - - 158.5 - - -
523.4 - - - 159.5 - - -
526.7 - - - 160.5 - - -
530.0 - - - 161.5 - - -
533.3 - - - 162.5 - - -
536.5 - - - 163.5 - - -
539.8 - - - 164.5 - - -
543.1 - - - 165.5 - - -
546.4 - - - 166.5 - - -
549.7 - - - 167.5 - - -
552.9 - - - 168.5 - - -
556.2 - - - 169.5 - - -
559.5 - - - 170.5 - - -
562.8 - - - 171.5 - - -
566.1 - - - 172.5 - - -
569.3 - - - 173.5 - - -
572.6 - - - 174.5 - - -
575.9 - - - 175.5 - - -
579.2 - - - 176.5 - - -
582.5 - - - 177.5 - - -
585.8 - - - 178.5 - - -
589.0 - - - 179.5 - - -
592.3 - - - 180.5 - - -
595.6 - - - 181.5 - - -
598.9 - - - 182.5 - - -
602.2 - - - 183.5 - - -
605.4 - - - 184.5 - - -
608.7 - - - 185.5 - - -
612.0 - - - 186.5 - - -
615.3 - - - 187.5 - - -
618.6 - - - 188.5 - - -
621.8 - - - 189.5 - - -
625.1 - - - 190.5 - - -
628.4 - - - 191.5 - - -
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Source-to-Receiver Travel Time Data - Borehole C4997 LOG #7

American Units

Metric Units

Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's
and Near Receiver Vs Vy Ratio and Near Receiver Vs Vy Ratio
(ft) (ft/s) (ft/s) (m) (m/s) | (m/s)
631.7 - - - 192.5 - - -
635.0 - - - 193.5 - - -
638.2 - - - 194.5 - - -
641.5 - - - 195.5 - - -
644.8 - - - 196.5 - - -
648.1 - - - 197.5 - - -
651.4 - - - 198.5 - - -
654.7 - - - 199.5 - - -
657.9 - - - 200.5 - - -
661.2 - - - 201.5 - - -
664.5 - - - 202.5 - - -
667.8 - - - 203.5 - - -
671.1 - - - 204.5 - - -
674.3 - - - 205.5 - - -
677.6 - - - 206.5 - - -
680.9 - - - 207.5 - - -
684.2 - - - 208.5 - - -
687.5 - - - 209.5 - - -
690.7 - - - 210.5 - - -
694.0 - - - 211.5 - - -
697.3 - - - 212.5 - - -
700.6 - - - 213.5 - - -
703.9 - - - 214.5 - - -
707.1 - - - 215.5 - - -
710.4 - - - 216.5 - - -
713.7 - - - 217.5 - - -
717.0 - - - 218.5 - - -
720.3 - - - 219.5 - - -
723.5 - - - 220.5 - - -
726.8 - - - 221.5 - - -
730.1 - - - 222.5 - - -
733.4 - - - 223.5 - - -
736.7 - - - 224.5 - - -
740.0 - - - 225.5 - - -
743.2 - - - 226.5 - - -
746.5 - - - 227.5 - - -
749.8 - - - 228.5 - - -
753.1 - - - 229.5 - - -
756.4 - - - 230.5 - - -
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Source-to-Receiver Travel Time Data - Borehole C4997 LOG #7

American Units

Metric Units

Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's
and Near Receiver Vs Vy Ratio and Near Receiver Vs Vy Ratio
(ft) (ft/s) (ft/s) (m) (m/s) | (m/s)

759.6 - - - 231.5 - - -
762.9 - - - 232.5 - - -
766.2 - - - 233.5 - - -
769.5 - - - 234.5 - - -
769.5 - - - 234.5 - - -
772.8 - - - 235.5 - - -
776.0 - - - 236.5 - - -
779.3 - - - 237.5 - - -
782.6 - - - 238.5 - - -
785.9 - - - 239.5 - - -
789.2 - - - 240.5 - - -
792.4 - - - 241.5 - - -
795.7 - - - 242.5 - - -
799.0 - - - 243.5 - - -
802.3 - - - 2445 - - -
805.6 - - - 245.5 - - -
808.9 - - - 246.5 - - -
812.1 - - - 247.5 - - -
815.4 - - - 248.5 - - -
818.7 - - - 249.5 - - -
822.0 - - - 250.5 - - -
825.3 - - - 251.5 - - -
828.5 - - - 252.5 - - -
831.8 - - - 253.5 - - -
835.1 - - - 254.5 - - -
838.4 - - - 255.5 - - -
841.7 - - - 256.5 - - -
844.9 8180 | 21090 0.41 257.5 2490 | 6430 0.41
848.2 8130 | 20150 0.40 258.5 2480 | 6140 0.40
851.5 7990 | 20210 0.41 259.5 2430 | 6160 0.41
854.8 7990 | 19850 0.40 260.5 2430 | 6050 0.40
858.1 7760 | 16070 0.35 261.5 2360 | 4900 0.35
861.3 3880 | 10380 0.42 262.5 1180 | 3170 0.42
864.6 2580 | 8490 0.45 263.5 790 2590 0.45
867.9 2610 | 7140 0.42 264.5 790 2180 0.42
871.2 2520 | 6000 0.39 265.5 770 1830 0.39
874.5 3030 | 6720 0.37 266.5 920 2050 0.37
877.7 3460 | 7890 0.38 267.5 1060 | 2410 0.38
881.0 2650 | 9120 0.45 268.5 810 2780 0.45
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Source-to-Receiver Travel Time Data - Borehole C4997 LOG #7

American Units

Metric Units

Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's
and Near Receiver Vs Vy Ratio and Near Receiver Vs Vy Ratio
(ft) (ft/s) (ft/s) (m) (m/s) | (m/s)
884.3 2490 | 9120 0.46 269.5 760 2780 0.46
887.6 2350 | 8600 0.46 270.5 720 2620 0.46
890.9 2130 | 7630 0.46 2715 650 2320 0.46
894.2 2130 | 7890 0.46 272.5 650 2410 0.46
897.4 2450 | 7420 0.44 273.5 750 2260 0.44
900.7 2200 | 6960 0.44 274.5 670 2120 0.44
904.0 2220 | 7140 0.45 275.5 680 2180 0.45
907.3 2180 | 7220 0.45 276.5 670 2200 0.45
910.6 2100 | 6340 0.44 277.5 640 1930 0.44
913.8 2020 | 6890 0.45 278.5 620 2100 0.45
917.1 2180 | 7070 0.45 279.5 660 2150 0.45
920.4 2280 | 7070 0.44 280.5 700 2150 0.44
923.7 2300 | 7070 0.44 281.5 700 2150 0.44
927.0 2340 | 7070 0.44 282.5 710 2150 0.44
930.2 2240 | 6990 0.44 283.5 680 2130 0.44
933.5 2150 | 6680 0.44 284.5 660 2040 0.44
936.8 2130 | 6250 0.43 285.5 650 1910 0.43
940.1 2170 | 5950 0.42 286.5 660 1810 0.42
943.4 2010 | 5970 0.44 287.5 610 1820 0.44
946.6 1820 | 5790 0.44 288.5 560 1770 0.44
949.9 1990 | 6430 0.45 289.5 610 1960 0.45
953.2 2920 | 6680 0.38 290.5 890 2040 0.38
956.5 2850 | 6990 0.40 291.5 870 2130 0.40
959.8 3460 | 9780 0.43 292.5 1060 | 2980 0.43
963.1 7340 | 13240 0.28 293.5 2240 | 4030 0.28
966.3 7630 | 15270 0.33 294.5 2320 | 4650 0.33
969.6 8390 | 16540 0.33 295.5 2560 | 5040 0.33
972.9 8710 | 17050 0.32 296.5 2650 | 5200 0.32
976.2 6720 | 17950 0.42 297.5 2050 | 5470 0.42
979.5 7340 | 18150 0.40 298.5 2240 | 5530 0.40
982.7 8040 | 19070 0.39 299.5 2450 | 5810 0.39
986.0 7380 | 19740 0.42 300.5 2250 | 6020 0.42
989.3 8180 | 20580 0.41 301.5 2490 | 6270 0.41
992.6 8330 | 19740 0.39 302.5 2540 | 6020 0.39
995.9 8040 | 20450 0.41 303.5 2450 | 6230 0.41
999.1 7260 | 17860 0.40 304.5 2210 | 5440 0.40
1002.4 7540 | 18540 0.40 305.5 2300 | 5650 0.40
1005.7 9000 | 22500 0.40 306.5 2740 | 6860 0.40
1009.0 7800 | 12140 0.15 307.5 2380 | 3700 0.15
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Source-to-Receiver Travel Time Data - Borehole C4997 LOG #7

American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's
and Near Receiver Vs Vy Ratio and Near Receiver Vs Vy Ratio
(ft) (ft/s) (ft/s) (m) (m/s) | (m/s)
1012.3 5920 | 11930 0.34 308.5 1800 | 3630 0.34
1015.5 3610 | 7650 0.36 309.5 1100 | 2330 0.36
1018.8 3410 | 9450 0.43 310.5 1040 | 2880 0.43
1022.1 3780 | 9900 0.41 3115 1150 | 3020 0.41
1025.4 5560 | 12230 0.37 312.5 1690 | 3730 0.37
1028.7 7500 | 12160 0.19 313.5 2290 | 3710 0.19
1031.9 9640 | 15130 0.16 314.5 2940 | 4610 0.16
1035.2 9120 | 18440 0.34 315.5 2780 | 5620 0.34
1038.5 9640 | 21360 0.37 316.5 2940 | 6510 0.37
1041.8 9640 | 16880 0.26 317.5 2940 | 5140 0.26
1045.1 9640 | 17580 0.28 318.5 2940 | 5360 0.28
1048.4 10000 | 17580 0.26 319.5 3050 | 5360 0.26
1051.6 9640 | 17760 0.29 320.5 2940 | 5410 0.29
1054.9 9560 | 18340 0.31 3215 2910 | 5590 0.31
1058.2 9440 | 16710 0.27 322.5 2880 | 5090 0.27
1061.5 9440 | 17580 0.30 323.5 2880 | 5360 0.30
1064.8 9150 | 18240 0.33 324.5 2790 | 5560 0.33
1068.0 9060 | 18240 0.34 325.5 2760 | 5560 0.34
1071.3 9120 | 16540 0.28 326.5 2780 | 5040 0.28
1074.6 9120 | 19010 0.35 327.5 2780 | 5800 0.35
1077.9 9640 | 15130 0.16 328.5 2940 | 4610 0.16
1081.2 9250 | 15630 0.23 329.5 2820 | 4760 0.23
1084.4 10630 | 15630 0.07 330.5 3240 | 4760 0.07
1087.7 9370 | 16630 0.27 331.5 2860 | 5070 0.27
1091.0 9370 | 18000 0.31 332.5 2860 | 5490 0.31
1094.3 11840 | 20150 0.24 333.5 3610 | 6140 0.24
1097.6 9370 | 17530 0.30 334.5 2860 | 5340 0.30
1100.8 10380 | 18240 0.26 335.5 3170 | 5560 0.26
1104.1 10150 | 15340 0.11 336.5 3090 | 4680 0.11
1107.4 10800 | 17490 0.19 337.5 3290 | 5330 0.19
1110.7 9370 | 16070 0.24 338.5 2860 | 4900 0.24
1114.0 10230 | 15340 0.10 339.5 3120 | 4680 0.10
1117.2 6190 | 10000 0.19 340.5 1890 | 3050 0.19
1120.5 1710 | 6750 0.47 341.5 520 2060 0.47
1123.8 2730 | 6430 0.39 342.5 830 1960 0.39
1127.1 1920 | 6890 0.46 343.5 590 2100 0.46
1130.4 1960 | 7140 0.46 344.5 600 2180 0.46
1133.7 1700 | 7540 0.47 345.5 520 2300 0.47
1136.9 2000 | 7540 0.46 346.5 610 2300 0.46
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Source-to-Receiver Travel Time Data - Borehole C4997 LOG #7

American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's
and Near Receiver Vs Vy Ratio and Near Receiver Vs Vy Ratio
(ft) (ft/s) (ft/s) (m) (m/s) | (m/s)
1140.2 2400 | 7540 0.44 347.5 730 2300 0.44
1143.5 2390 | 7670 0.45 348.5 730 2340 0.45
1146.8 2250 | 7630 0.45 349.5 690 2320 0.45
1150.1 2180 | 7630 0.46 350.5 660 2320 0.46
1153.3 2150 | 7760 0.46 351.5 660 2360 0.46
1156.6 2150 | 7580 0.46 352.5 660 2310 0.46
1159.9 2050 | 7300 0.46 353.5 630 2220 0.46
1163.2 2250 | 7380 0.45 354.5 690 2250 0.45
1166.5 2310 | 7420 0.45 355.5 700 2260 0.45
1169.7 2140 | 7340 0.45 356.5 650 2240 0.45
1173.0 1900 | 6620 0.46 357.5 580 2020 0.46
1176.3 1640 | 6650 0.47 358.5 500 2030 0.47
1179.6 1830 | 6140 0.45 359.5 560 1870 0.45
1182.9 1860 | 6310 0.45 360.5 570 1920 0.45
1186.1 1860 | 6890 0.46 361.5 570 2100 0.46
1189.4 2120 | 6680 0.44 362.5 640 2040 0.44
1192.7 1860 | 8600 0.48 363.5 570 2620 0.48
1196.0 2200 | 6520 0.44 364.5 670 1990 0.44
1199.3 2160 | 6820 0.44 365.5 660 2080 0.44
1202.6 4040 | 7180 0.27 366.5 1230 | 2190 0.27
1205.8 2760 | 6340 0.38 367.5 840 1930 0.38
1209.1 2390 | 6990 0.43 368.5 730 2130 0.43
1212.4 2430 | 8820 0.46 369.5 740 2690 0.46
1215.7 3320 | 11140 0.45 370.5 1010 | 3400 0.45
1215.7 3320 | 11210 0.45 370.5 1010 | 3420 0.45
1219.0 5310 | 17760 0.45 3715 1620 | 5410 0.45
1222.2 9370 | 15700 0.22 372.5 2860 | 4780 0.22
1225.5 9440 | 14360 0.12 373.5 2880 | 4380 0.12
1228.8 9640 | 15000 0.15 374.5 2940 | 4570 0.15
1232.1 9640 | 16070 0.22 375.5 2940 | 4900 0.22
1235.4 8880 | 15850 0.27 376.5 2710 | 4830 0.27
1238.6 9780 | 15700 0.18 377.5 2980 | 4780 0.18
1241.9 8490 | 18960 0.37 378.5 2590 | 5780 0.37
1245.2 8770 | 14870 0.23 379.5 2670 | 4530 0.23
1248.5 8770 | 15270 0.25 380.5 2670 | 4650 0.25
1251.8 8710 | 14740 0.23 381.5 2650 | 4490 0.23
1255.0 8710 | 17130 0.33 382.5 2650 | 5220 0.33
1258.3 8940 | 16710 0.30 383.5 2730 | 5090 0.30
1261.6 8940 | 16540 0.29 384.5 2730 | 5040 0.29
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Source-to-Receiver Travel Time Data - Borehole C4997 LOG #7

American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's
and Near Receiver Vs Vy Ratio and Near Receiver Vs Vy Ratio
(ft) (ft/s) (ft/s) (m) (m/s) | (m/s)
1264.9 9370 | 16540 0.26 385.5 2860 | 5040 0.26
1268.2 9120 | 16960 0.30 386.5 2780 | 5170 0.30
1271.4 9120 | 16070 0.26 387.5 2780 | 4900 0.26
1274.7 9370 | 17310 0.29 388.5 2860 | 5280 0.29
1278.0 10890 | 18650 0.24 389.5 3320 | 5680 0.24
1281.3 10890 | 18240 0.22 390.5 3320 | 5560 0.22
1284.6 10470 | 17950 0.24 391.5 3190 | 5470 0.24
1287.9 10890 | 17950 0.21 392.5 3320 | 5470 0.21
1291.1 10890 | 18340 0.23 393.5 3320 | 5590 0.23
1294.4 11160 | 18340 0.21 394.5 3400 | 5590 0.21
1297.7 11160 | 18440 0.21 395.5 3400 | 5620 0.21
1301.0 11340 | 17490 0.14 396.5 3460 | 5330 0.14
1304.3 11160 | 18440 0.21 397.5 3400 | 5620 0.21
1307.5 10890 | 17490 0.18 398.5 3320 | 5330 0.18
1310.8 10890 | 18440 0.23 399.5 3320 | 5620 0.23
1314.1 10890 | 18240 0.22 400.5 3320 | 5560 0.22
1317.4 10890 | 17220 0.17 401.5 3320 | 5250 0.17
1320.7 10890 | 17400 0.18 402.5 3320 | 5300 0.18
1323.9 10890 | 16790 0.14 403.5 3320 | 5120 0.14
1327.2 10890 | 18440 0.23 404.5 3320 | 5620 0.23
1330.5 11160 | 18150 0.20 405.5 3400 | 5530 0.20
1333.8 10800 | 18960 0.26 406.5 3290 | 5780 0.26
1337.1 11340 | 18960 0.22 407.5 3460 | 5780 0.22
1340.3 10230 | 20580 0.34 408.5 3120 | 6270 0.34
1343.6 10630 | 18750 0.26 409.5 3240 | 5710 0.26
1346.9 11160 | 18540 0.22 410.5 3400 | 5650 0.22
1350.2 11160 | 17400 0.15 411.5 3400 | 5300 0.15
1353.5 11180 | 17220 0.14 412.5 3410 | 5250 0.14
1356.8 10890 | 17050 0.16 413.5 3320 | 5200 0.16
1360.0 11070 | 18490 0.22 414.5 3370 | 5640 0.22
1363.3 10550 | 17310 0.20 415.5 3210 | 5280 0.20
1366.6 10980 | 16270 0.08 416.5 3350 | 4960 0.08
1369.9 10070 | 15340 0.12 417.5 3070 | 4680 0.12
1373.2 9370 | 15170 0.19 418.5 2860 | 4620 0.19
1376.4 7760 | 14840 0.31 419.5 2360 | 4520 0.31
1379.7 6960 | 14520 0.35 420.5 2120 | 4420 0.35
1383.0 6620 | 14360 0.37 421.5 2020 | 4380 0.37
1386.3 7140 | 14360 0.34 422.5 2180 | 4380 0.34
1389.6 7230 | 14520 0.34 423.5 2200 | 4420 0.34
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Source-to-Receiver Travel Time Data - Borehole C4997 LOG #7

American Units

Metric Units

Depth at Midpoint Velocity Depth at Midpoint Velocity

Between Source Poisson's Between Source Poisson's

and Near Receiver Vs Vy Ratio and Near Receiver Vs Vy Ratio

(ft) (ft/s) (ft/s) (m) (m/s) | (m/s)

1392.8 7540 | 14840 0.33 424.5 2300 | 4520 0.33
1396.1 7890 | 15700 0.33 425.5 2410 | 4780 0.33
1399.4 7940 | 16460 0.35 426.5 2420 | 5020 0.35
1402.7 7990 | 15000 0.30 4275 2430 | 4570 0.30
1406.0 7940 | 16270 0.34 428.5 2420 | 4960 0.34
1409.2 8390 | 17760 0.36 429.5 2560 | 5410 0.36
1412.5 10150 | 17670 0.25 430.5 3090 | 5390 0.25
1415.8 8710 | 19010 0.37 4315 2650 | 5800 0.37
1419.4 8940 | 17530 0.32 432.6 2730 | 5340 0.32
1422.7 8440 | 20030 0.39 433.6 2570 | 6110 0.39
Notes: "-" means no data available at that particular interval of depth.
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APPENDIX B

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 GEOQVision 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.

o . Seismic Recorder/Logger Calibration Procedure
G E "‘ ATV 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

o . Seismic Recorder/Logger Calibration Procedure
G E "‘ Z&ZO/Z Revision 1.30 Page 2
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A SOUTHERN CALIFORNIA EDISON® Company

METROLOGY
7300 Fenwick Lane
Westminster, CA 92683
866-723-2257

edisonmetrology.com
Manufacturer:  Oyo

Model Number:  03331-0000
Description: Seismograph,

Asset Number:
Serial Number:

Remarks:

15014
15014

‘'l e |
f{«
i)

T e e |1

i Calibration Report

GEOVision Geophysical Services

1151 Pomona Road, Unit P

Corona, CA 92882
P.O. No.: 6303-060815-01

506737
Calibration Date: 08/16/2006
Calibration Due Date: 08/16/2007
Calibration Interval: 12 Months
Condition As Found: In Tolerance
Condition As Left: In Tolerance

The UUT (unit under test) was calibrated using the customer's procedure. The UUT was operated by the customer's personnel and data
collection was observed by SCE personnel. The UUT was found to be in tolerance to customer supplied specifications. The reference

standards used are in compliance with ISO/IEC 17025:1999 and laboratory accreditation criteria established by NIST/NVLAP under the specific
scope of accreditation for lab code 105014-0. Frequency is accredited.

Please see attached data.

Standards Utilized
IID:Not @ Mfg. Model No. | Description ~ Cal.Date | Due Date
S1-01252 Hewlett Packard 5335A OPT 010,203040 |Counter, Universal, 06/16/2006 | 12/16/2006
S1-03079 Hewlett Packard 3325B Generator, Function, 04/04/2006 | 04/04/2007
S1-03686 Fluke 910 Standard, Frequency, Controlled, Gps 01/16/2006 | 01/16/2007
Procedure:  Customer Calibration Performed By: Quality Reviewer:
Temperature: 23° C 4’55]’ - -
Humidity:  47% RH e iy -/ Lol
Test No.: 506737 Cordero, Denise M Metrologist ~ 714-895-0714 (L7 ) # r e ] 5/ [ (o S0
Name Title Phone 7/ Date

This report may not be reproduced, except in full, without written permission of this laboratory. This report may not be used to claim
product endorsement by NVLAP or any agency of the US Government. The results stated in this report relate only to the items
tested or calibrated. Measurements reported herein are traceable to Sl units via national standards maintained by NIST and were
performed in compliance with MIL-STD-45662A, ANSI/NCSL Z540-1-1994, 10CFR50, Appendix B, and ISO 9002-94.
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GED iszon7

geophysical services

SEISMOGRAPH CALIBRATION DATA SHEET REV 4/6/06

INSTRUMENT DATA
SYSTEM MFR: OYO

SERIALNO.: 15014

BY: ROBERT STELLER

COUNTER MFFHEWLETT PACKARD

SERIAL NO.:  2626A09881

BY: SCE #S1-01252

FCTN GEN MFFHEWLETT PACKARD

SERIAL NO.:  2847A11880

BY: SCE #S1-03073

SYSTEM SETTINGS:
GAIN:

FILTER:

RANGE:

DELAY:

STACK: 1 (STD)
PULSE:

DISPLAY:

MODEL NO.: 3331
CALIBRATION DATE: 8/16/2006
DUE DATE: 8/16/2007 8/16/2007
MODEL NO.: 5335A
CALIBRATION DATE: 6/16/2006
DUE DATE: 12/16/2006
MODEL NO.: 3325B
CALIBRATION DATE: 4/4/2006
DUE DATE: 4/4/2007
10

20 KHZ

100 MILLISEC

0

1

1.6

NA

SYSTEM: DATE = CORRECT DATE & TIME  8/16/2006, 10:38 AM

PROCEDURE:

SET FREQUENCY TO 100.0HZ SQUAREWAVE WITH AMPLITUDE APPROXIMATELY

0.25 VOLT PEAK. RECORD BOTH ON DISK AND PAPER TAPE, IF AVAILABLE. ANALYZE

AND PRINT WAVEFORMS FROM ANALYSIS UTILITY. ATTACH PAPER COPIES OF PRINTOUT
AND PAPER TAPES, IF AVAILABLE, TO THIS FORM. AVERAGE FREQUENCY MUST BE

BETWEEN 99.0 AND 101.0 HZ.

AS FOUND 100.0 AS LEFT 100.0

WAVEFORM [FILE NO| FREQUENCY TIME FOR |TIME FOR| TIME FOR9 |AVERAGE

9 CYCLES |9 CYCLES CYCLES FREQ.
Hn Hr Vv
SQUARE 501 100.0 90.0 90.0 90.0 100.0
SQUARE 502 100.0 90.0 90.0 90.0 100.0
SINE 503 100.0 90.0 90.0 90.0 100.0
SINE 504 100.0 90.0 90.0 90.0 100.0
CALIBRATED BY: ROBERT STELLER 8/16/2006 (Z"U) 8@"/
NAME DATE SIGNATURE

[ Seismic recorder/Logger Calibration Data Sheet Rev 1.30  4-6-06 ]
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oYyo °~/r scit

Suspension 170 1.42

ID_NO. : 501

HOLE NO. : 0

DEPTH : 0.0 [m]

DATE 18708706 10:44:56 AM

H-SAMPLE RATE: 100 [xSEC]
V-SAMPLE RATE: 100 [4SEC]

PULSE WIDTH : 1.6 [mwSEC]
DELAY TIME : 0 [mSEC]

H1 /H1 V1  H2 ,H2 v2
GAIN (X 10 X 10 X 10 X 10 X 10 X 10
LCF [Hz] : 5 5 5 5 5 5
HCF[Hz] : 20K 20K 20K 20K 20K 20K
STACK Co 1 1 1 1 1
TRACE SIZE : 1
H-TIME SCALE: 1.00 [mSEC.LINE]
V-TIME SCALE: 1.00 [mSEC.L INE]

V2 Z/H2 H2 Vi /H1 H1

GEOVISIon Report 6303-01 Vol 2 of 3 WTP P-S Logging rev 1

\ gsmlc Borehale.Project
WSS March 8, 2007

OoYO s/ Isoa
Suspension 170 1,42

ID_NO. : 502

HOLE NO. 3 0

DEPTH : 0.0 [m]

DATE : 16/08/06 10:45:55 AM

H-SAMPLE RATE: 100 [SEC]
V-SAMPLE RATE: 100 [gSEC]
PULSE WIDTH : 1.6 [mSEC]
DELAY TIME g 0 [mSEC]

GAIN X 10 X 10 X 10 X 10 X 10 X 10
LCF [Hz] : 5 S 5 5 5 5
HCF [Hz] : 20K 20K 20K 20K 20K 20K
STACK : 1 1 1 1 1 1
TRACE SIZE : 1
H=TIME SCALE: 1.00 [mSEC/LINE]
V=TIME SCALE: 1.00 [mSEC/LINE]

V2 /H2 H2 Vi /H1 H1
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oYO

Suspension 170 1.42 $/N 1SC)4

ID_NO. : 503

HOLE NO. 2 0

DEPTH : 0.0 I[m]

DATE : 16/08/06 10:46:52 AM

H=-SAMPLE RATE: 100 [#SEC]
V-SAMPLE RATE: 100 [#SEC]
PULSE WIDTH : 1.6 [mSEC]
DELAY TIME 0 [mSEC]

GAIN :X 10 X 10 X 10 X 10 X 10 X 10
LCF [Hz] : 5 5 5 5 5 5
HCF [Hz] : 20K 20K 20K 20K 20K 20K
STACK : 1 1 1 1 1 1
TRACE SIZE : 1

H-TIME SCALE: 1.00 [mSEC/LINE]

V=TIME SCALE: 1.00 [mSEC/LINE]

GEOQVision Report 6303-01 Vol 2 of 3 WTP P-S Logging rev 1

WTP Seismic Borehole Project
Jaiy 2 March 842007

OYD s/ S
Suspension 170 1,42

ID_NO. ¢ 504

HOLE NO. : 0

DEPTH 3 0.0 [m]

DATE : 16/08/06 10:47:45 AM

H-SAMPLE RATE: 100 [#SEC]
V-SAMPLE RATE: 100 [#SEC]

PULSE WIDTH : 1.6 [mSEC]
DELAY TIME 0 [mSEC]

H1 /HI Vi H2 /HZ Ve
GAIN :X 10 X 10 X 10 X 10 X 10 X 10
LCF [Hz] : 5 5 5 5 5 )
HCF [Hz] : 20K 20K 20K 20K 20K 20K
STACK : 1 1 1 1 1 i
TRACE SIZE : 1
H-TIME SCALE: 1.00 [mSEC/LINE]
V-TIME SCALE: 1.00 [mSEC/LINE]
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APPENDIX C

BORING GEOPHYSICAL LOGGING
FIELD DATA LOGS
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" Pacific Northwest National Laboratory , WTP Seismic Borehole Project
Contract 26963 _ March 8, 2007

yii services

P-S SUSPENSION VELOCITY FIELD LOG

SITE: Hanford WTP DATE: O —-\y—-06
CLIENT:  PNNL JOB: 6303
AUTHOR: D1y R PAGE10OF__ {9
CONTACT: Marty Gardner OFFICE PHONE: cell 509-372-8029
CONTACT: Alan Rohay OFFICE PHONE: cell 509-531-2295
CONTACT: Tim Brouns OFFICE PHONE: cell 509-531-7478
CONTACT: OFFICE PHONE:

CONTACT: OFFICE PHONE:

CONTACT: ’ OFFICE PHONE:

DIRECTIONS TO SITE:
Richland, WA - drive north on George Washington Blvd all the way, turn right at the T

GENERAL SITE CONDITIONS/LOCATION: x

\ 2 Y

\‘\)'\'/IDI
EA#:
BOREHOLE DESIGNATION:  ~ 4" LOCATION: v eIy "

Ruv ’{? b
COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED pY4
DIAMETERS AND DEPTH RANGES: _ q* _0TO__&\. ; , TO
BOREHOLE TOTAL DEPTH AS DRILLED: [Q 1\
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING : NO
DEPTH TO BEDROCK: DEPTH TO WATER TABLE:
BOREHOLE FLUID: WATER_____; FRESH WATER IVIUD_L; SALT WATER MUD;
OTHER:

DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION: 3 oba.: s.
GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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geophysical services

SITE: Hanford WTP DATE: 10 -14%- 06
CLIENT: PNNL JOB: 6303
AUTHOR: 14D . PAGE # OF 9
¢ Z JEp ro-we
LOGGING CREW: Dl & Qo e
VEHICLE(S) USED AND MILEAGE:
MOBILIZED FROM: DEPARTURE TIME:
ARRIVED ON SITE___ D19
STANDBY TIME: CAUSE:
LOGGING STARTED: A\% LOGGING COMPLETED:__ 12 S\
STANDBY TIME: CAUSE:
LOGGING STARTED: LOGGING COMPLETED:
DEMOBILIZED TO: ARRIVAL TIME:
ADDITIONAL DEMOB TIME: REASON:
Y esderdoy -

BATTERIES CHANGED BEFORE LOGGING: YES NO X : STORED WITH NEW
WINCH comProBE [ GReY[ ] ovo [ ] Re[ ] oTH[]
INSTRUMENT ~ OYO 12004 | 15014V 19029 ] RG 160023[_] 160024 [ ]
RECEIVER SN 12008[ | 20042 | 26086[ | 11001 [] 23053 [ ] 2300494 Ef
MAINTENANCE PERFORMED ON SITE:
EQUIPMENT PROBLEMS OR FAILURES:
SUGGESTIONS, ADDITIONS, CHANGES:
COMMENTS: ted. 2 03%

14D . 2000563

3 TUTC, 24 1\8

Armv. 23047%

we ., 4Fo L5
GEOQVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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Pacific Northwest National Laboratory WTP Seismic Borehole Project

coGEGVISION SUSPENSION LOGGING FIELD NOFES 07

SITE:  Hanford WTP DATE: 1o~ \{ -0¢
CLIENT: PNNL JOB: 6303
AUTHOR: J PAGE_ © OF \q
DEPTH |DEPTH [UNFILTERED FILTERED COMMENTS
METERS |FEET __|FILE NO. FILE NO. CASING, WATER, ROCK, ETC
93.0 | 305.12
935 | 306.76
94.0 | 308.40
945 | 310.04
95.0 | 311.68
95.5 | 313.32
96.0 | 314.96
96.5 | 316.60

97.0 318.24

97.5 319.88

98.0 | 32152

985 | 323.16

99.0 | 324.80

99.5 | 326.44 (77

100.0 | 328.08 m 9

100.5 | 329.72 — =

101.0 | 331.36 21"

101.5 | 333.01 7 ,
102.0 | 334.65 3.2 /W
102.5 | 336.29 L
103.0 | 337.93 ’V

103.5 339.57

104.0 341.21

104.5 342.85

105.0 344.49

105.5 346.13

106.0 | 347.77 0¥

106.5 | 349.41 \\/ﬁ/pl"

107.0 | 351.05 07

107.5 | 352.69 ' .

108.0 | 354.33 229 L, Lsoo

108.5 | 355.97

109.0 | 357.61 22%. Stop.
109.5 | 359.25 '
110.0 | 360.89 AU Aop in dpe 5

110.5 362.53

111 '8EC Viggﬁﬂepwt 6303- 01% % of 3 WTP P-S Logging rev 1 Page 91 of 161




Pacific Northwest National Laboratory

coGEOVISION SUSPENSION LOGGING FIELD NOFES"

WTP Seismic Borehole Project

SITE: Hanford WTP DATE: '\0 ~\M ~0¢é
CLIENT: PNNL JOB: 6303
AUTHOR: ~ pace &  oF 19
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET  |FILE NO. FILE NO. CASING, WATER, ROCK, ETC

1115 | 365.81

112.0 | 367.45 2 2.0

1125 | 369.09

113.0 | 370.73 349

113.5 | 372.38

114.0 | 374.02 38

1145 | 375.66

115.0 | 377.30 2\

1155 | 378.94

116.0 | 380.58 2b

116.5 | 382.22

117.0 | 383.86 215

117.5 | 385.50

118.0 | 387.14 oY

118.5 | 388.78

119.0 | 390.42 S5

119.5 | 392.06

120.0 | 393.70 S\

120.5 | 395.34

121.0 | 396.98 3\

1215 | 398.62

122.0 | 400.26 " lo

1225 | 401.90

123.0 | 403.54 309

1235 | 405.18

124.0 | 406.82 3683

1245 | 408.46

125.0 | 410.10 107

1255 | 411.75

126.0 | 413.39 YA

126.5 | 415.03

127.0 | 416.67 303

1275 | 418.31

128.0 | 419.95 YR

1285 | 421.59

129.0 | 423.23 205

129'%E0Vé’%ﬁ'§<§pon 6303-01 Vol 2 of 3 WTP P-S Logging rev 1 Page 92 of 161




Pacific Northwest National Laboratory
Contract 26963

GEOVISION SUSPENSION LOG

WTP Seismic Borehole Project

GING FIELD NO'TES =

SITE:  Hanford WTP DATE: lo—\d &b
CLIENT: PNNL JOB:
AUTHOR: ~ 0 PAGE 5 O©OF K&
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS I
METERS |FEET  |FILE NO. FILE NO. CASING, WATER, ROCK, ETC

130.0 | 426.51 Vol

130.5 | 428.15

131.0 | 429.79 3o\

1315 | 431.43

132.0 | 433.07 500

132.5 | 434.71

133.0 | 436.35 7.9

133.5 | 437.99

134.0 | 439.63 2%

1345 | 441.27

135.0 | 442.91 LAY

1355 | 444.55

136.0 | 446.19 46

136.5 | 447.83

137.0 | 449.48 al

1375 | 451.12 T

138.0 | 452.76 744

138.5 | 454.40

139.0 | 456.04 2A%

139.5 | 457.68

140.0 | 459.32 Za7

140.5 | 460.96

1410 | 462.60 741

1415 | 464.24

142.0 | 465.88 4D

1425 | 467.52

143.0 | 469.16 89 (A<

1435 | 470.80

1440 | 472.44 2.8%

1445 | 474.08 Q2 zthlesnalke

145.0 | 475.72 L DY} Kovn Y v

1455 | 477.36 ~J

146.0 | 479.00 796

1465 | 480.64

147.0 | 482.28 4-%1

147 BSEQVARAE.REpdrt 6303-01 Vol 2 of 3 WTP B-S Logging rev 1
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Pacific Northwest National Laboratory

Contract 26963

GEOVISION SUSPENSION LOGGING FIELD NOTES

WTP Seismic Borehole Project
March 8, 2007

SITE:  Hanford WTP DATE: (O~ \A—26
CLIENT: PNNL JOB: 6303
AUTHOR: JF0 PAGE_ [ OF |9
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET  |FILE NO. FILE NO. CASING, WATER, ROCK, ETC
148.0 | 485.56 7°Y
1485 | 487.20
149.0 | 488.85 735
149.5 | 490.49
150.0 | 492.13 17232
1505 | 493.77
151.0 | 495.41 29\
1515 | 497.05
152.0 | 498.69 280
152.5 | 500.33
153.0 | 501.97 2.
1535 | 503.61
1540 | 505.25 L 40
1545 | 506.89 i
155.0 | 508.53 2+
1555 | 510.17
156.0 | 511.81 2.6
1565 | 513.45
157.0 | 515.09 22€
1575 | 516.73
158.0 | 518.37 2734
1585 | 520.01
159.0 | 521.65 22375
1595 | 523.29
160.0 | 524.93 232 Aown Vb
160.5 | 526.57 J
161.0 | 528.22 7
1615 | 529.86
162.0 | 531.50 230 T e snnda
162.5 | 533.14
163.0 | 534.78 7,64 Asnn T
163.5 | 536.42 <
164.0 | 538.06 65
164.5 | 539.70
165.0 | 541.34 Lo} Ay ™M e s T
165.5 | 542.98 U i
166.GEQVEHH.B2pqrt 630?2967&0I 2 of 3 WTP IP-S Logging rev 1 Page 94 of 161
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WTP Seismic Borehole Project

Contract 26963 8, 2007
GEOVISION SUSPENSION LOGGING FIELD NOW ’

SITE: Hanford WTP DATE: (O- 14 -0¢
CLIENT: PNNL _ JOB: 6303
AUTHOR: JEO PAGE } OF \4
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET  |FILE NO. FILE NO. CASING, WATER, ROCK, ETC

166.5 | 546.26

167.0 | 547.90 265

167.5 | 549.54

168.0 | 551.18 Y

168.5 | 552.82

160.0 | 554.46 763

169.5 | 556.10

1700 | 557.74 Lby

1705 | 559.38

171.0 | 561.02 75

1715 | 562.66

172.0 | 564.30 2 60

172.5 | 565.94

173.0 | 567.59 259

1735 | 569.23

174.0 | 570.87 AL

1745 | 572.51

175.0 | 574.15 5%

1755 | 575.79

176.0 | 577.43 2.5b

176.5 | 579.07

177.0 | 580.71 25

1775 | 582.35

178.0 | 583.99 2 54

178.5 | 585.63

179.0 | 587.27 7553

179.5 | 588.91 v

180.0 | 590.55 Zz5t 252 WITEE

180.5 | 592.19 v

181.0 | 593.83 76D, 2K)

1815 | 595.47 '

182.0 | 597.11 2.49

182.5 | 598.75

183.0 | 600.39 249

183.5 | 602.03

184.0 | 603.67 | €~

184 . SEQVBOB.Bepdrt 63058192 of 3 WTP B-S Logging rev 1
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Pacific Northwest National Laboratory WTP Seismic Borehole Project

Contract 26963 2007
GEOVISION SUSPENSION LOGGING FIELD NOTES

SITE: Hanford WTP DATE: o—d —0é
CLIENT: PNNL ( JOB: 6303 c4443
AUTHOR: 0 PAGE__B  OF &l
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET  |FILE NO. FILE NO. CASING, WATER, ROCK, ETC

185.0 | 606.96 Y%

185.5 | 608.60

186.0 | 610.24 245

186.5 | 611.88

187.0 | 613.52 294

187.5 | 615.16

188.0 | 616.80 AE

188.5 | 618.44

189.0 | 620.08 7242

189.5 | 621.72

190.0 | 623.36 24!

190.5 | 625.00

191.0 | 626.64 240

191.5 | 628.28

192.0 | 629.92 7%

192.5 | 631.56

193.0 | 633.20 7,58

193.5 | 634.84

1940 | 636.48 LY

194.5 | 638.12

195.0 | 639.76 236

1955 | 641.40 ]

196.0 | 643.04 239

196.5 | 644.69

197.0 | 646.33 234

197.5 | 647.97

198.0 | 649.61 A4EXS

1985 | 651.25

199.0 | 652.89 752

199.5 | 654.53

200.0 | 656.17 2%)

200.5 | 657.81

201.0 | 659.45 230

2015 | 661.09

202.0 | 662.73 7224

202.5 | 664.37

203.GEQViena.Rdpart 6303-34'&/0‘& of 3 WTP B-S Logging rev 1 Page 96 of 161




Pacific Northwest National Laboratory WTP Seismic Borehole Project

Contract 26963 March 8, 2007
GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE: Hanford WTP DATE: |O-\ -0b
CLIENT: PNNL JOB: 6303
AUTHOR: ) PAGE 4 OF (4
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC
203.5 | 667.65
204.0 | 669.29 7
2045 | 670.93
205.0 | 672.57 16
2055 | 674.21
206.0 | 675.85 2,05
206.5 | 677.49 ,
207.0 | 679.13 224
207.5 | 680.77
208.0 | 682.41 Cl>
2085 | 684.06
209.0 | 685.70 A
209.5 | 687.34
210.0 | 688.98 724
210.5 | 690.62
211.0 | 692.26 72,10
211.5 | 693.90
212.0 | 695.54 7\ 4
212.5 | 697.18
213.0 | 698.82 )08
2135 | 700.46
214.0 | 702.10 z\4
2145 | 703.74
215.0 | 705.38 Z\ b
2155 | 707.02 .
216.0 | 708.66 2\, Uy AAN N
216.5 | 710.30 ) ~ , ,
217.0 | 711.94 2.\% ann Vv (A eV
2175 | 713.58 ) i
218.0 | 715.22 2\ L
2185 | 716.86
219.0 | 718.50 AL
2195 | 720.14
220.0 | 721.78 2.0
220.5 | 723.43
2210 | 725.07 2 09
2215 | 726.71 | Sodan
2220 | 728.35 203 B
2225 | 729.99 .
2230 | 731.63 2L0%Y N
2235 | 733.27
224 &PE PVi;s'gm_gqepc rt 6303%@)2 of 3 WTP P-S Logging rev 1 6 P @“age 97 of 161




Pacific Northwest National Laboratory

WTP Seismic Borehole Project

Contract 26963 March 8, 2007
GEOVISION SUSPENSION LOGGING FIELD NOTES

SITE: Hanford WTP ‘DATE: to-\Q\ —o06é
CLIENT: PNNL JOB: 6303
AUTHOR: J kD PAGE VO o©OF L
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

2245 | 736.55

2250 | 738.19 205 Acan T tar -

2255 | 739.83 <

226.0 | 741.47 20U y Sdaly,

2265 | 743.11

227.0 | 744.75 O ouwise T

2275 | 746.39 <

228.0 | 748.03 D2

2285 | 749.67

2290 | 751.31 2.0\

2295 | 752.95

230.0 | 754.59 200

2305 | 756.23

231.0 | 757.87 \A4

2315 | 759.51

2320 | 761.15 49

2325 | 762.80

233.0 | 764.44 (97

2335 | 766.08

2340 | 767.72 (2l

2345 | 769.36

2350 | 771.00 (49

2355 | 772.64

236.0 | 774.28 [aY

2365 | 775.92

237.0 | 777.56 t A%

2375 | 779.20

238.0 | 780.84 [z

2385 | 782.48

239.0 | 784.12 19\

2395 | 785.76

240.0 | 787.40 1 A0

2405 | 789.04

241.0 | 790.68 X

2415 | 792.32

2420 | 793.96 \ &9

2425 | 795.60

2430 | 797.24 (%3

2435 | 798.88

2440 | 800.52 186

2445 | 802.17
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Pacific Northwest National Laboratory WTP Seismic Borehole Project

Contract 26963 , 2007
GEOVISION SUSPENSION LOGGING FIELD NO
SITE: Hanford WTP DATE: |0 -1-06
CLIENT: PNNL JOB: 6303
AUTHOR: fo PAGE__ I\ oOF Ei
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC
2455 | 805.45
246.0 | 807.09 gy
246.5 | 808.73
2470 | 810.37 8%
2475 | 812.01
2480 | 813.65 1372
2485 | 815.29
2490 | 816.93 K3
2495 | 818.57
250.0 | 820.21 (gD
2505 | 821.85
2510 | 823.49 Eiil
2515 | 825.13
252.0 | 826.77 [+
2525 | 828.41
253.0 | 830.05 (¥ Nnan Y et m¢-
2535 | 831.69 ~ c
2540 | 833.33 1732
2545 | 834.97
2550 | 836.61 13s ae w o % cco.
2555 | 838.25 " A AN Lar
256.0 | 839.90 E=! <
256.5 | 841.54
257.0 | 843.18 133
2575 | 844.82 G\ A
258.0 | 846.46 132 v Cevete
2585 | 848.10
2500 | 849.74 e
2595 | 851.38
260.0 | 853.02 o
260.5 | 854.66
261.0 | 856.30 (64
2615 | 857.94
262.0 | 859.58 168
2625 | 861.22
263.0 | 862.86 6%
263.5 | 864.50 —
264.0 | 866.14 LbYy 6 ol vide  popbbs. s
2645 | 867.78 ! '
265.0 | 869.42 169

265.5 871.06
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Pacific Northwest National Laboratory WTP Seismic Borehole Project

Contract 26963 8, 2007
GEOVISION SUSPENSION LOGGING FIELD NOW&
SITE:  Hanford WTP DATE: VO~ -0¢8
CLIENT: PNNL ) JOB: 6303
AUTHOR: ~0Y) PAGE 12 O©OF ) 9
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET  |FILE NO. FILE NO. CASING, WATER, ROCK, ETC
266.5 | 874.34
267.0 | 875.98 (62
267.5 | 877.62
268.0 | 879.27 \b |
268.5 | 880.91
269.0 | 882.55 L0
269.5 | 884.19
270.0 | 885.83 (54
270.5 | 887.47
271.0 | 889.11 (Yo
2715 | 890.75
272.0 | 892.39 197
2725 | 894.03
273.0 | 895.67 106
2735 | 897.31
2740 | 898.95 1S5
2745 | 900.59
275.0 | 902.23 4
2755 | 903.87
276.0 | 905.51 S 3 ACunY Mgy
276.5 | 907.15 -
277.0 | 908.79 (Y1
2775 | 910.43 -
278.0 | 912.07 (1 M
2785 | 913.71 ,
279.0 | 915.35 IsD oL an v
2795 | 916.99 J
280.0 | 918.64 M9
280.5 | 920.28 -
281.0 | 921.92 o
2815 | 923.56
282.0 | 925.20 (Y4
2825 | 926.84
283.0 | 928.48 (46
283.5 | 930.12 j
284.0 | 931.76 |~ < amen tA ,
2845 | 933.40 < Lo' 4
285.0 | 935.04 Y A ant Ureebe
285.5 | 936.68 Jd anse T
286.0 | 938.32 4% -
286.5 | 939.96 A
287.GEPVBHH 68pdrt 6303-Gkfy 2 47 HTP b-S Loggipg radr (1% Page 100 of 161



Pacific Northwest National Laboratory WTP Seismic Borehole Project

Contract 26963 March 8, 2007
GEOVISION SUSPENSION LOGGING FIELD NOTéS

SITE: Hanford WTP DATE: (o—(4-24
CLIENT: PNNL JOB: 6303
AUTHOR: 3) PAGE___\3 oOF 14
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |[FEET  [FILE NO. FILE NO. CASING, WATER, ROCK, ETC

287.5 | 943.24

288.0 | 944.88 B (u)

288.5 | 946.52 )

289.0 | 948.16 T8 \AD

289.5 | 949.80

290.0 | 951.44 57 (3

290.5 | 953.08 ‘

291.0 | 954.72 6 \SH

2915 | 956.36 P

292.0 | 958.01 = \%% |,

2925 | 959.65 o, \Y .1

293.0 | 961.29 B (S8 Y W

2035 | 962.93 V

29040 | 964.57 T3 (35

2045 | 966.21

295.0 967.85

205.5 969.49

296.5 972.77

297.0 974.41

ST
296.0 | 971.13 A5t |50
2o BV

297.5 976.05

298.0 | 977.69 T4 (5

298.5 979.33

209.0 | 980.97 25— (30

2095 | 982.61

300.0 | 984.25 29 AMNopnina beh.
300.5 | 985.89

301.0 | 987.53 28
3015 | 989.17

302.0 | 990.81 (13
3025 | 992.45

303.0 | 994.09 L6
303.5 | 995.73

304.0 | 997.38 wwy
3045 | 999.02

305.0 | 1000.66 174
305.5 | 1002.30

306.0 | 1003.94 {175
306.5 | 1005.58

307.0 | 1007.22 122

307.5 | 1008.86
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Pacific Northwest National Laboratory

WTP Seismic Borehole Project

Contract 26963 March 8, 2007
GEOVISION SUSPENSION LOGGING FIELD NOTES

SITE:  Hanford WTP DATE: WO-\4-0b
CLIENT: PNNL JOB: 6303
AUTHOR: 1&D. PAGE 1% OF K
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

3085 | 1012.14

309.0 | 1013.78 110

309.5 | 1015.42

310.0 | 1017.06 14

310.5 | 1018.70

311.0 | 1020.34 \\9

311.5 | 1021.98

312.0 | 1023.62 (%

3125 | 1025.26

313.0 | 1026.90 16

3135 | 1028.54

314.0 | 1030.18 15

3145 | 1031.82

315.0 | 1033.46 (Y

3155 | 1035.10

316.0 | 1036.75 Y\ o

316.5 | 1038.39

317.0 | 1040.03 1Y%

317.5 | 1041.67

318.0 | 1043.31 i\

318.5 | 1044.95

319.0 | 1046.59 [10

319.5 | 1048.23

320.0 | 1049.87 104

320.5 | 1051.51

321.0 | 1053.15 t0g

3215 | 1054.79

322.0 | 1056.43 1032

3225 | 1058.07

323.0 | 1059.71 {06

3235 | 1061.35

324.0 | 1062.99 \ 05

3245 | 1064.63

325.0 | 1066.27 oY

3255 | 1067.91

326.0 | 1069.55 10%

326.5 | 1071.19

327.0 | 1072.83 Y2

3275 | 1074.48

328.0 | 1076.12 Vol

3285 | 1077.76
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Pacific Northwest National Laboratory

WTP Seismic Borehole Project

Contract 26963 March 8, 2007
GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE: Hanford WTP DATE: 1IO~(4 -06
CLIENT: PNNL JOB: 6303
AUTHOR: V) PAGE_\S O©OF 14
DEPTH |{DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC
3295 | 1081.04
330.0 | 1082.68 A9
330.5 | 1084.32
331.0 | 1085.96 “UA
331.5 | 1087.60 )
332.0 | 1089.24 A% urad ¥
332.5 | 1090.88 v
333.0 | 1092.52 %6 AmA
333.5 | 1094.16 ' ~
334.0 | 1095.80 a9 A ia Y
3345 | 1097.44 J Y\ Aloton
335.0 | 1099.08 aY
335.5 | 1100.72
336.0 | 1102.36 ]2
336.5 | 1104.00
337.0 | 1105.64 al
337.5 | 1107.28
338.0 | 1108.92 o]
338.5 | 1110.56
339.0 | 1112.20 4D Ko Vv foer .
339.5 | 1113.85 <’ '
340.0 | 1115.49 %
3405 | 1117.13
341.0 | 1118.77 A%
3415 | 1120.41
342.0 | 1122.05 %+
3425 | 1123.69
343.0 | 1125.33 Q0
3435 | 1126.97
344.0 | 1128.61 oS
3445 | 1130.25 .
345.0 | 1131.89 ay Nie
3455 | 1133.53
346.0 | 1135.17 [P
346.5 | 1136.81
347.0 | 1138.45 L
3475 | 1140.09 ]
348.0 | 1141.73 8\ Nt
348.5 | 1143.37
349.0 | 1145.01 20 Aa.n
3495 | 1146.65 J
350_@E(P\/is1i4:8&69)c rt 6303-(‘)’,}do‘o| 2 of 3WTP F-S Logging rev 1 Page 103 of 161




Pacific Northwest National Laboratory WTP Seismic Borehole Project

Contract 26963 March 8, 2007
GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:  Hanford WTP DATE: o~ \4 26
CLIENT: PNNL JOB: 6303 cdaas
AUTHOR: .\ fO PAGE _|b  OF 19
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC
350.5 | 1149.93
351.0 | 1151.57 =%
351.5 | 1153.22
352.0 | 1154.86 Y7 Aan ne 5
352.5 | 1156.50 ~
353.0 | 1158.14 “Tb Al
3535 | 1159.78
354.0 | 1161.42 S
354.5 | 1163.06 '
355.0 | 1164.70 4
3555 | 1166.34 J
356.0 | 1167.98 30
356.5 | 1169.62
357.0 | 1171.26 4,
357.5 | 1172.90 )
358.0 | 1174.54 - (
3585 | 1176.18
359.0 | 1177.82 o
359.5 | 1179.46
360.0 | 1181.10 64
360.5 | 1182.74
361.0 | 1184.38 A
361.5 | 1186.02 .
362.0 | 1187.66 ¥ Aoun T ot
362.5 | 1189.30 iy
363.0 | 1190.94 Lé T Nkl
363.5 | 1192.59 _
364.0 | 1194.23 £° Actr g o TAC
3645 | 119587 Y ranse
365.0 | 1197.51 b\ o
365.5 | 1199.15
366.0 | 1200.79 L3
366.5 | 1202.43 L
367.0 | 1204.07 Lr b2 N!/4
367.5 | 1205.71 R
368.0 | 1207.35 L8 L\ L
368.5 | 1208.99 v
369.0 | 1210.63 94 L0
369.5 | 1212.27 '
370.0 | 1213.91 < B
3705 | 1215.55
371.GEQVigiqry Repqrt 6303-&4 \ZPI 2 of 3 WTP P-S Logging rev 1 Page 104 of 161




Pacific Northwest National Laboratory WTP Seismic Borehole Project

Contract 26963 March 8, 2007
GEOVISION SUSPENSION LOGGING FIELD NOTES

SITE:  Hanford WTP DATE: 10— \U4- 04
CLIENT: PNNL JOB: 6303
AUTHOR: 6D PAGE_ \X O©OF K
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

371.5 | 1218.83

372.0 | 1220.47 <9

372.5 | 1222.11

373.0 | 1223.75 <4

3735 | 1225.39

374.0 | 1227.03 Y

3745 | 1228.67

375.0 | 1230.31 5>

375.5 | 1231.96 -

376.0 | 1233.60 57

376.5 | 1235.24

377.0 | 1236.88 S|

377.5 | 1238.52

378.0 | 1240.16 5D

378.5 | 1241.80

379.0 | 1243.44 &9

379.5 | 1245.08

380.0 | 1246.72 8

380.5 | 1248.36

381.0 | 1250.00 a3

381.5 | 1251.64

382.0 | 1253.28 “6

382.5 | 1254.92

383.0 | 1256.56 [~ Y

383.5 | 1258.20

384.0 | 1259.84 oY

384.5 | 1261.48

385.0 | 1263.12 A3

385.5 | 1264.76

386.0 | 1266.40 a2

386.5 | 1268.04

387.0 | 1269.69 A\

387.5 | 1271.33

388.0 | 1272.97 40

388.5 | 1274.61

389.0 | 1276.25 S

389.5 | 1277.89

390.0 | 1279.53 23

390.5 | 1281.17

391.0 | 1282.81 5t

3915 | 1284.45
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Pacific Northwest National Laboratory
Contract 26963

GEOVISION SUSPENSION LOGGING FIELD NOTES

WTP Seismic Borehole Project
March 8, 2007

SITE:  Hanford WTP DATE: lo~ W0 6
CLIENT: PNNL JOB: 6303 a3
AUTHOR: A0 . pace_ \®  oF B
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC
3925 | 1287.73
393.0 | 1289.37 g
393.5 | 1291.01
394.0 | 1292.65 24
394.5 | 1294.29
395.0 | 1295.93 12
3955 | 1297.57
396.0 | 1299.21 32
396.5 | 1300.85
397.0 | 1302.49 g\
397.5 | 1304.13
398.0 | 1305.77 2°
398.5 | 1307.41
399.0 | 1309.06 22
399.5 | 1310.70
400.0 | 1312.34 A
400.5 | 1313.98
401.0 | 1315.62 1Y
4015 | 1317.26
402.0 | 1318.90 24
4025 | 1320.54
403.0 | 1322.18 219
403.5 | 1323.82
404.0 | 1325.46 24
4045 | 1327.10
405.0 | 1328.74 S
4055 | 1330.38
406.0 | 1332.02 Z1
4065 | 1333.66
407.0 | 1335.30 Z\
407.5 | 1336.94
408.0 | 1338.58
408.5 | 1340.22 B
409.0 | 1341.86 19
409.5 | 1343.50 L
410.0 | 1345.14 \ 8 (A
4105 | 1346.78 \ 20O
411.0 | 1348.43 3 Aea ¥4 -
4115 | 1350.07 J T g A%
412.0 | 1351.71 A \
4125 | 1353.35
413 GEOVige4 Rgpart 6303-01]\/§I 2 of 3 WTP P-S Logging rev 1 30\«1/\ 4‘P@ge 106 of 161




Pacific Northwest National Laboratory
Contract 26963

GEOVISION SUSPENSION LOGGING FIELD NOTES

WTP Seismic Borehole Project
March 8, 2007

SITE: Hanford WTP DATE: 10 -\Q-06
CLIENT: PNNL JOB: 6303 C4QA43
AUTHOR: 6D PAGE |9 OF 14
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

4135 | 1356.63

414.0 | 1358.27 K

4145 | 1359.91

415.0 | 1361.55 W5

4155 | 1363.19

416.0 | 1364.83 v

416.5 | 1366.47

417.0 | 1368.11 W

4175 | 1369.75

418.0 | 1371.39 (0

4185 | 1373.03

419.0 | 1374.67 q

4195 | 1376.31

420.0 | 1377.95 P

420.5 | 1379.59

421.0 | 1381.23 g

4215 | 1382.87 '

422.0 | 1384.51 b

4225 | 1386.15 ,

423.0 | 1387.80 4

423.5 | 1389.44 7

4240 | 1391.08 4

4245 | 1392.72

4250 | 1394.36 2

4255 | 1396.00

426.0 | 1397.64 0OL

4265 | 1399.28 &~ v 7?2 s +tarc

427.0 | 1400.92 00 |

427.5 | 1402.56 @ A\D

428.0 | 1404.20

428.5 | 1405.84

429.0 | 1407.48

4295 | 1409.12

430.0 | 1410.76 i

430.5 | 1412.40 — =

431.0 | 1414.04

4315 | 1415.68

432.0 | 1417.32

4325 | 1418.96

433.0 | 1420.60

4335 | 1422.24
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Pacific Northwest National Laboratory WTP Seismic Borehole Project
Contract 26963 March 8, 2007

i.f services

P-S SUSPENSION VELOCITY FIELD LOG

SITE: Hanford WTP DATE: 37/ 2/8//04
CLIENT:  PNNL JoB: 6303
AUTHOR: CC PAGE10OF__ | &
CONTACT: Marty Gardner OFFICE PHONE: cell 509-372-8029
CONTACT: Alan Rohay OFFICE PHONE: cell 509-531-2295
CONTACT: Tim Brouns OFFICE PHONE: cell 509-531-7478
CONTACT: OFFICE PHONE:

CONTACT: OFFICE PHONE:

CONTACT: OFFICE PHONE:

DIRECTIONS TO SITE:
Richland, WA - drive north on George Washington Blvd all the way, turn right at the T

GENERAL SITE CONDITIONS/LOCATION:

EA#:

BOREHOLE DESIGNATION: C 499 é LOCATION:
Runs S A & 5B

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED
DIAMETERS AND DEPTH RANGES: 0TO ; , TO
BOREHOLE TOTAL DEPTH AS DRILLED:
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING : NO
DEPTH TO BEDROCK: DEPTH TO WATER TABLE:
BOREHOLE FLUID: WATER______; FRESH WATER MUD__K_; SALT WATER MUD;

OTHER:
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION:
GEQVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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Pacific Northwest National Laboratory WTP Seismic Borehole Project
Contract 26963

M
A arch 8, 2007

pnotes o

% imihals added
by NEO per
geophysical services Jelecon tortw

Thio dele Z —Zé:f%
SITE: Hanford WTP DATE: 5’/ 1{3'/2’) 6
CLIENT:  PNNL JOB: 6303
AUTHOR: CC ¥ PAGE 1.0F_\$

LOGGING CREW:
VEHICLE(S) USED AND MILEAGE:

MOBILIZED FROM: DEPARTURE TIME:
ARRIVED ON SITE:__¥ 200 g~
STANDBY TIME: CAUSE:
LOGGING STARTED: LOGGING COMPLETED: +cp m@ﬂ%
STANDBY TIME: CAUSE:
LOGGING STARTED: LOGGING COMPLETED:
DEMOBILIZED TO: ARRIVAL TIME:
ADDITIONAL DEMOB TIME: REASON:
BATTERIES CHANGED BEFORE LOGGING: YES A . NO - STORED WITH NEW_____
WINCH coMPROBE [ GREY[ | ovo |:| re[ ] otH[ ] NUTE >
INSTRUMENT ~ OYO 12004[ | 15014[X] 19020[ | RG 160023|:| 160024 [ ] added
RECEIVER S/N 12008]_| 20042 | 26086[X] 11001 [ ] 23053
MAINTENANCE PERFORMED ON SITE: ob ¥ e
W] ¢
2-26-0F

EQUIPMENT PROBLEMS OR FAILURES:

<<, Ao notes
gdtec p- 1B
\)/y 2-16-03

SUGGESTIONS, ADDITIONS, CHANGES:

comments, Set RT (0. 41m) @ F:s0am

Rosd Y0&wm (¢ /O ' 20am
Recheck RP @ 230 pm gfter ceceiver Lo lwre
P2 i sef RP @ o0 Gmdb  30pm |
Read 3€S.0m £ 3 4Spm "Rood LOS m @7c3ﬂpm,(uak RYY GoSpmn

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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Pacific Northwest National Laboratory

CorEl EGVISION SUSPENSION LOGGING FIELD NOTES® 2

WTP Seismic Borehole Project

SITE: Hanford WTP DATE: 8/28/2006
CLIENT: PNNL JOB: 6303
AUTHOR: CC ./, ¥ PAGE >  OF (%
[

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

980 | 32152

985 | 323.16 X% NoTES Appee BY  N6D 2-26-0%
99.0 | 324.80 Rer TEdEcon Wiy cce

99.5 | 326.44 1. These Hieo puaces sre
1000 | 328.08 colected in e Lelel om
100.5 | 329.72 CC!s (ﬁ(p-lﬁm p(,(,t,r:n,\ Loa=isan
1010 | 331.36 Couvad There Lvece -
1015 | 333.01 In sanGleronts Oones  on The
102.0 | 334.65 Leld Gym. '~

1025 | 336.29 2. Wuae ,oa'zs Luzre. WT;\W ol
103.0 | 337.93 skced Vo e hand log
1035 | 339.57 Upon e hurn  to Grepussion.
104.0 | 341.21 ' Ry

1045 | 342.85 X N

105.0 | 344.49 503 27360
1055 | 346.13

106.0 | 347.77 502

1065 | 349.41

107.0 | 351.05 501

1075 | 352.69

108.0 | 354.33 500

108:5—|—355-97

109.0 | 357.61 499

109.5 | 359.25

1100 | 360.89 498

1105 | 362.53

1110 | 364.17 497

1115 | 365.81

112.0 | 367.45 496

1125 | 369.09

113.0 | 370.73 495

1135 | 372.38

114.0 | 374.02 494

1145 | 375.66

1150 | 377.30 493

1155 | 378.94

116.0 | 380.58 492

1165 | 382.22

117.0 | 383.86 491

GEOQVision Report 6303-01 Vol 2 of 3 WTP P-S Logging rev 1
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Pacific Northwest National Laboratory

ConrE EGVISION SUSPENSION LOGGING FIELD NOTES 207

WTP Seismic Borehole Project

SITE: Hanford WTP DATE: 8/28/2006
CLIENT: PNNL JOB: 6303
AUTHOR: CC (/. # PAGE 1 OF &

DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET  |FILE NO. FILE NO. CASING, WATER, ROCK, ETC
117.5 | 385.50

118.0 | 387.14 490 ¥¥ — | csee pcouyon
118.5 | 388.78 pa<e Joo—
119.0 | 390.42 489 v 2~-26-03—
119.5 | 392.06

120.0 | 393.70 488

120.5 | 395.34

121.0 | 396.98 487

1215 | 398.62

122.0 | 400.26 486

122.5 | 401.90

123.0 | 403.54 485

123.5 | 405.18

124.0 | 406.82 484

1245 | 408.46

125.0 | 410.10 483

1255 | 411.75

126.0 | 413.39 482

126.5 | 415.03

127.0 | 416.67 481

127.5 | 418.31

128-0—{—419:05 480

128.5 | 421.59

129.0 | 423.23 479

1205 | 424.87

130.0 | 426.51

130.5 | 428.15

131.0 | 429.79

1315 | 431.43

132.0 | 433.07

132.5 | 434.71

133.0 | 436.35

133.5 | 437.99

134.0 | 439.63

134.5 | 441.27

135.0 | 442.91

135.5 | 444.55

136.0 | 446.19

GEOQVision Report 6303-01 Vol 2 of 3 WTP P-S Logging rev 1
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Pacific Northwest National Laboratory WTP Seismic Borehole Project

Contract 26963 2007
GEOVISION SUSPENSION LOGGING FIELD NO ’

SITE:  Hanford WTP DATE: %[k
CLIENT: PNNL JOB: 6303
AUTHOR: /. ¥ PAGE 2  OF g
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS |
METERS |FEET  |FILE NO. FILE NO. CASING, WATER, ROCK, ETC

130.0 | 426.51 Yy

130.5 | 428.15

131.0 | 429.79 H777

1315 | 431.43

132.0 | 433.07 w7

132.5 | 434.71

133.0 | 436.35 D)

1335 | 437.99

134.0 | 439.63 Y4

1345 | 441.27

135.0 | 442.91 §73

1355 | 444.55

136.0 | 446.19 H 7

136.5 | 447.83

137.0 | 449.48 47)

1375 | 451.12

138.0 | 452.76 <7D

138.5 | 454.40

139.0_ | 456.04 449

139.5 | 457.68

140.0 | 459.32 g6y

1405 | 460.96

1410 | 462.60 UG

1415 | 464.24

142.0 | 465.88 b6

1425 | 467.52

143.0 | 469.16 46S

1435 | 470.80

144.0 | 472.44 Y

1445 | 474.08

145.0 | 475.72 W63

1455 | 477.36

146.0 | 479.00 q4( %

146.5 | 480.64

147.0 | 482.28 sl
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Pacific Northwest National Laboratory WTP Seismic Borehole Project

Contract 26963 r 2007
GEOVISION SUSPENSION LOGGING FIELD NOMﬁE:h ’

SITE:  Hanford WTP DATE: g€ [0b
CLIENT: PNNL JOB: 6303
AUTHOR: (. & PAGE b OF [
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET  [FILE NO. FILE NO. CASING, WATER, ROCK, ETC

148.0 | 485.56 4460

148.5 | 487.20

149.0 | 488.85 45 g

1495 | 490.49

150.0 | 492.13 45%

150.5 | 493.77

151.0 | 495.41 4s7 New  sope

1515 | 497.05 ‘

152.0 | 498.69 Y456

1525 | 500.33

153.0 | 501.97 Y4sS

1535 | 503.61

154.0 | 505.25 454

1545 | 506.89

155.0 | 508.53 “S3

1555 | 510.17

156.0 | 511.81 4SSz

156.5 | 513.45

157.0 | 515.09 45

1575 | 516.73

158.0 | 518.37 Y

158.5 | 520.01

159.0 | 521.65 Sy G

159.5 | 523.29 '

160.0 | 524.93 Y4 &

160.5 | 526.57

161.0 | 528.22 44

1615 | 529.86

162.0 | 531.50 <46

162.5 | 533.14

163.0 | 534.78 NS

163.5 | 536.42

164.0 | 538.06 Gyy

1645 | 539.70

165.0 | 541.34 443

165.5 | 542.98 o
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Pacific Northwest National Laboratory WTP Seismic Borehole Project

Contract 26963 2007
GEOVISION SUSPENSION LOGGING FIELD NO '§

SITE: Hanford WTP DATE: <g’/ 2.8
CLIENT: PNNL JOB: 6303
AUTHOR: (. + PAGE | OF ¥
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET  |FILE NO. FILE NO. CASING, WATER, ROCK, ETC

166.5 | 546.26

167.0 | 547.90 4y |

167.5 | 549.54

168.0 | 551.18 440

168.5 | 552.82

169.0 | 554.46 439

169.5 | 556.10

170.0 | 557.74 <438

1705 | 559.38

171.0 | 561.02 437

1715 | 562.66

172.0 | 564.30 “4 3¢

1725 | 565.94

173.0 | 567.59 455

1735 | 569.23

174.0 | 570.87 o 34

1745 | 572.51

175.0 | 574.15 533

1755 | 575.79

176.0_| 577.43 G3

176.5 | 579.07

177.0 | 580.71 43

1775 | 582.35

178.0 | 583.99 Y 30

178.5 | 585.63

179.0 | 587.27 G2

179.5 | 588.91

180.0 | 590.55 Y42

180.5 | 592.19

181.0 | 593.83 <27

1815 | 595.47

182.0 | 597.11 926

182.5 | 598.75

183.0 | 600.39 Y 2s

183.5 | 602.03

184.0 | 603.67 24
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Pacific Northwest National Laboratory
Contract 26963

WTP Seismic Borehole Project

GEOVISION SUSPENSION LOGGING FIELD NOTES ™

SITE:  Hanford WTP DATE: <o
CLIENT: PNNL JOB: 6303
AUTHOR: CcC + PAGE ¥ OFIY¥
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET  |FILE NO. FILE NO. CASING, WATER, ROCK, ETC

185.0 | 606.96 o2

185.5 | 608.60

186.0 | 610.24 4o

186.5 | 611.88

187.0 | 613.52 ey

1875 | 615.16

188.0 | 616.80 o

188.5 | 618.44

189.0 | 620.08 “)9

189.5 | 621.72

190.0 | 623.36 491y

190.5 | 625.00

191.0 | 626.64 417

191.5 | 628.28

192.0 | 629.92 4ié

192.5 | 631.56

193.0 | 633.20 diS

1935 | 634.84

1940 | 636.48 )Y

194.5 | 638.12

195.0 | 639.76 IE

1955 | 641.40

196.0 | 643.04 AN

196.5 | 644.69

197.0 | 646.33 YL

1975 | 647.97

198.0 | 649.61 40

1985 | 651.25

199.0 | 652.89 959

1995 | 654.53

200.0 | 656.17 Y

200.5 | 657.81

201.0 | 659.45 97

201.5 | 661.09

2020 | 662.73 Hot

202.5 | 664.37
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Pacific Northwest National Laboratory

WTP Seismic Borehole Project

Contract 26963 2007
GEOVISION SUSPENSION LOGGING FIELD NOTES

SITE:  Hanford WTP DATE: g[+3 [ ob
CLIENT: PNNL JOB: 6303
AUTHOR;: oC PAGE ! OF (g
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

203.5 | 667.65

204.0 | 669.29 o oYf

204.5 | 670.93

205.0 | 672.57 Wb

2055 | 674.21

206.0 | 675.85 GO

206.5 | 677.49

207.0 | 679.13 i/

207.5 | 680.77

208.0 | 682.41 e

208.5 | 684.06

209.0 | 685.70 3499 Disk. CH4NGE

209.5 | 687.34

210.0 | 688.98 39%

2105 | 690.62

211.0 | 692.26 397

2115 | 693.90

212.0 | 695.54 396

2125 | 697.18

213.0 | 698.82 39 S

2135 | 700.46

214.0 | 702.10 944

214.5 703.74

215.0 | 705.38 393

2155 | 707.02

216.0 | 708.66 39

216.5 | 710.30

217.0 | 711.94 34)

2175 | 713.58

218.0 | 715.22 390

2185 | 716.86

219.0 | 718.50 IRG

2195 | 720.14

220.0 | 721.78 3 3%

2205 | 723.43

221.0 | 725.07 3 g9

2215 | 726.71 ;

2220 | 728.35 %@L

2225 | 729.99

2230 | 731.63 5% S

2235 | 733.27
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Pacific Northwest National Laboratory

WTP Seismic Borehole Project

Contract 26963 , 2007
GEOVISION SUSPENSION LOGGING FIELD NOMIaiéh

SITE:  Hanford WTP DATE: &2¢/0
CLIENT: PNNL JOB: 6303
AUTHOR: CC * PAGE [V OF (g
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS |
METERS |FEET  |FILE NO. FILE NO. CASING, WATER, ROCK, ETC

2245 | 736.55

2250 | 738.19 3ED

2255 | 739.83

226.0 | 741.47 T

2265 | 743.11

227.0 | 744.75 Ry

2275 | 746.39

2280 | 748.03 350

2285 | 749.67

2200 | 751.31 379

2205 | 752.95

2300 | 754.59 37§

2305 | 756.23

231.0 | 757.87 277

2315 | 759.51

2320 | 761.15 374

2325 | 762.80

233.0 | 764.44 37€

2335 | 766.08

2340 | 767.72 394

2345 | 769.36 '

235.0 771.00 373
—235.5 | 772:64

236.0 | 774.28 T

2365 | 775.92

237.0 | 777.56 3

2375 | 779.20

238.0 | 780.84 370

2385 | 782.48

239.0 | 784.12 368

2305 | 785.76

240.0 | 787.40 ~6¥

2405 | 789.04

2410 | 790.68 367

2415 | 792.32

242.0 | 793.96 246

2425 | 795.60

2430 | 797.24 365

2435 | 798.88

2440 | 800.52 3 64

2445 | 802.17
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Pacific Northwest National Laboratory WTP Seismic Borehole Project

Contract 26963 , 2007
GEOVISION SUSPENSION LOGGING FIELD NOMIQE

SITE: Hanford WTP DATE: < / 28 / 06
CLIENT: PNNL JOB: 6303
AUTHOR: (¢ X PAGE _ /) OF (¥
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

2455 | 805.45

246.0 | 807.09 36 %

246.5 | 808.73

247.0 | 810.37 36 (

2475 | 812.01

248.0 | 813.65 340

2485 | 815.29

2490 | 816.93 355G

2495 | 818.57 '

250.0 | 820.21 358

250.5 | 821.85

251.0 | 823.49 357

2515 | 825.13 '

252.0 | 826.77 358

2525 | 828.41

2530 | 830.05 3SS

2535 | 831.69

2540 | 833.33 354

2545 | 834.97

255.0 | 836.61 2¢%

2555 | 838.25

256.0 | 839.90 P

— | 2565 | 841.54

257.0 | 843.18 %S )

2575 | 844.82

258.0 | 846.46 3 S0

258.5 | 848.10

2590 | 849.74 “, ¢4 9

2595 | 851.38

260.0 | 853.02 ¢

260.5 | 854.66

261.0 | 856.30 387

261.5 | 857.94 '

262.0 859.58 R

2625 | 861.22

263.0 | 862.86 34

2635 | 864.50

264.0 | 866.14 344

2645 | 867.78

265.0 | 869.42 34%3

2655 | 871.06
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Pacific Northwest National Laborator WTP Seismic B .
Contract 26963 y eismic Borehole Project

GEOVISION SUSPENSION LOGGING FIELD NOTES ™
¥ /25l U6

SITE: Hanford WTP DATE:
CLIENT: PNNL JOB: 6303
AUTHOR: CC £ PAGE__1* OF [}
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

266.5 | 874.34

267.0 | 875.98 34 |

2675 | 877.62

268.0 | 879.27 e

268.5 | 880.91

269.0 | 882.55 3G

269.5 | 884.19 ‘

270.0 | 885.83 335

2705 | 887.47

271.0 | 889.11 337

2715 | 890.75 '

272.0 | 892.39 $3g4

272.5 | 894.03

273.0 | 895.67 43S

2735 | 897.31

2740 | 898.95 23 ¢

2745 | 900.59

275.0 | 902.23 337y

2755 | 903.87

276.0 | 905.51 33 2

2765 | 907.15

277.0 | 908.79 33,

2775 | 91043

278.0 | 912.07 330

2785 | 913.71

2790 | 915.35 22.9 MNCs o

2795 | 916.99 j e

280.0 | 918.64 325

280.5 | 920.28 )

281.0 | 921.92 2

2815 | 923.56

282.0 | 925.20

282.5 | 926.84

283.0 | 928.48 Y2

2835 | 930.12

284.0 | 931.76 F2d

2845 | 933.40

285.0 | 935.04 323

2855 | 936.68

286.0 | 938.32 3z

286.5 | 939.96
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Pacific Northwest National Laboratory

WTP Seismic Borehole Project

Contract 26963 . 2007
GEOVISION SUSPENSION LOGGING FIELD NOMFE§

SITE:  Hanford WTP DATE: 3/[2%/ 06
CLIENT: PNNL JOB: 6303
AUTHOR: (e ¥ PAGE (3>  OF[g
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET  |FILE NO. FILE NO. CASING, WATER, ROCK, ETC

287.5 | 943.24

288.0 | 944.88 3 20

288.5 | 946.52 ,

289.0 | 948.16 319

289.5 | 949.80

290.0 | 951.44 U

290.5 | 953.08

291.0 | 954.72 )

2915 | 956.36

292.0 | 958.01 306

2925 | 959.65

2030 | 961.29 343

2935 | 962.93

294.0 | 964.57 He N

2945 | 966.21

2950 | 967.85 30

295.5 | 969.49

206.0 | 971.13 2,0

296.5 | 972.77

297.0 | 974.41 301

297.5 | 976.05

208.0 | 977.69 ¥ 35X

298:5—|979:33 —

299.0 | 980.97 307

2995 | 982.61 '

300.0 | 984.25 306

300.5 | 985.89

301.0 | 987.53 Y 34 ¥

301.5 | 989.17

302.0 | 990.81 305

302.5 | 992.45

303.0 | 994.09 >, 0t

303.5 | 995.73 *

3040 | 997.38 303 Disb clwnnsa p

304.5 | 999.02 J

305.0 | 1000.66 362

305.5 | 1002.30

306.0 | 1003.94 30|

306.5 | 1005.58

307.0 | 1007.22 3 g0

307.5 | 1008.86
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Pacific Northwest National Laboratory
Contract 26963

GEOVISION SUSPENSION LOGGING FIELD NOTE

WTP Seismic Borehole Project
, 2007

SITE:  Hanford WTP DATE: ¢/2%/06
CLIENT: PNNL JOB: 6303
AUTHOR: Lo ¥ PAGE_ /Y oF g
DEPTH |DEPTH |UNFILTERED FILTERED" COMMENTS |
METERS |FEET  [FILE NO. FILE NO. CASING, WATER, ROCK, ETC

308.5 | 1012.14

309.0 | 1013.78 29%

309.5 | 1015.42

310.0 | 1017.06 24

310.5 | 1018.70

311.0 | 1020.34 296

311.5 | 1021.98

312.0 | 1023.62 24¢

312.5 | 1025.26

313.0 | 1026.90 294

313.5 | 1028.54

314.0 | 1030.18 243

314.5 | 1031.82

315.0 | 1033.46 2972

315.5 | 1035.10

316.0 | 1036.75 29

316.5 | 1038.39

317.0 | 1040.03 290

317.5 | 1041.67 R

318.0 | 1043.31 289

318.5 | 1044.95

319.0 | 1046.59 2 §8
—319-5—-1048-23

320.0 | 1049.87 257

320.5 | 1051.51

321.0 | 1053.15 2.%6

3215 | 1054.79

322.0 | 1056.43 2.%S

322.5 | 1058.07

323.0 | 1059.71 234

323.5 | 1061.35

324.0 | 1062.99 2%3

324.5 | 1064.63 /

325.0 | 1066.27 /63 252 T4+ <ee npxk pucae

3255 | 1067.91 S | 2-26-0%F

326.0 | 1069.55 Iz 2.%{

326.5 | 1071.19

327.0 | 1072.83 161 250

3275 | 1074.48

328.0 | 1076.12 j¢o 219

328.5 | 1077.76
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Pacific Northwest National Laboratory

WTP Seismic Borehole Project
Contract 26963

, 2007
GEOVISION SUSPENSION LOGGING FIELD NO @

SITE: Hanford WTP DATE: 'Y /?/%/ ob

CLIENT: PNNL JOB: 6303

AUTHOR: /7 # PAGE__ !> oF ¥

DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS

METERS |FEET  |FILE NO. FILE NO. CASING, WATER, ROCK, ETC
3295 | 1081.04 (S8
330.0 | 1082.68 (s 277 4+ vore Aoncre Ry
330.5 | 1084.32 156 DA 2-26-9F
331.0 | 1085.96 156 b eceider 2, lnce Strctedl
331.5 | 1087.60 15Y ol #(12% (See below ).
332.0 | 1089.24 153 b Cece\ver was cbhan ﬂ\(’/ﬂ'(
332.5 | 1090.88 1S ol _¥lez aand loo\amm
333.0 | 1092.52 K 20 on Lhntz (5B snmencel
333.5 | 1094.16 150 it | B 2o ot ZRSm .
334.0 | 1095.80 |44 213 D oh cale lloas are
334.5 | 1097.44 198 Ak | o oveFlgsp o
335.0 | 1099.08 j47] 21t AXA _Aeemed nece SSacyy
3355 | 1100.72 A bw cihocles Carter,
336.0 | 1102.36 4S5 21 AZ0oWhm c1e ST in Tihe
336.5 | 1104.00 1 L. TThve note
337.0 | 1105.64 M3 27 adlel A per Sdelecen Lot
3375 | 1107.28 M C. . (Adcter o S Dien
338.0 | 1108.92 T A\ 2-26-07T
3385 | 1110.56 14D
339.0 | 1112.20 (3G  2¢§
339.5 | 1113.85 138
340.0 | 1115.49 157 267
3405 1117-13 134
341.0 | 1118.77 15 whC
3415 | 1120.41 B
342.0 | 1122.05 %3 263
3425 | 1123.69 132
343.0 | 1125.33 17 244
3435 | 1126.97 30
344.0 | 1128.61 1729 243
3445 | 1130.25 128
3450 | 1131.89 1277 26T
3455 | 1133.53 26
346.0 | 1135.17 |25 26
346.5 | 1136.81 2y
347.0 | 1138.45 73 240
347.5 | 1140.09 122 7 et o F2)
3480 | 1141.73 =1 269 ' |
348.5 | 1143.37 120
349.0 | 1145.01 19 2s%
3495 | 1146.65 "y
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Pacific Northwest National Laboratory

WTP Seismic Borehole Project

Contract 26963 March 8, 2007
GEOVISION SUSPENSION LOGGING FIELD NOfé
SITE:  Hanford WTP DATE: <25/ 0b
CLIENT: PNNL JOB: 6303
AUTHOR: CC & page _ (b IS
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC
350.5 | 1149.93 ib
351.0 | 1151.57 , 15 256
351.5 | 1153.22 14
352.0 | 1154.86 NE zs s
3525 | 1156.50 T
353.0 | 1158.14 /1) 25Y
3535 | 1159.78 T
354.0 | 1161.42 )29 253
3545 | 1163.06 /o0& g b clhanng2 (R\)
355.0 | 1164.70 1077 5% N
355.5 | 1166.34 A
356.0 | 1167.98 73 25\
356.5 | 1169.62 Y
357.0 | 1171.26 163 250
3575 | 1172.90 /02
358.0 | 1174.54 Ja7 24
358.5 | 1176.18 140
350.0 | 1177.82 ?9 23
350.5 | 1179.46 48
360.0 | 1181.10 17 247
360.5 | 1182.74 9l
361.0 | 1184.38 TS 246
——361.5 | 1186:02 gy
362.0 | 1187.66 93 245
362.5 | 1189.30 2
363.0 | 1190.94 ]) 244 Ga 10 \ W\
363.5 | 1192.59 %0 243
364.0 | 1194.23 (%7 24
364.5 | 1195.87 28 24
365.0 | 1197.51 57 2490
365.5 | 1199.15 &6 139
366.0 | 1200.79 S =
366.5 | 1202.43 B¢/ 23]
367.0 | 1204.07 3 23¢
367.5 | 1205.71 ¥ 2 235
368.0 | 1207.35 ¥) 234
368.5 | 1208.99 ¥o 233
369.0 | 1210.63 79 232
369.5 | 1212.27 7K 231
370.0 | 1213.91 77 232
3705 | 1215.55 76 729
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Pacific Northwest National Laborator WTP Seismi j
D s Y eismic Borehole Project

, 2007
GEOVISION SUSPENSION LOGGING FIELI? NPZFEg
SITE:  Hanford WTP DATE: T 1[0
CLIENT: PNNL JOB: 6303
AUTHOR: C * PAGE__ || OF [§
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC
3715 | 1218.83 1Y 2
372.0 | 1220.47 13 .26
3725 | 1222.11 72 173
373.0 | 1223.75 </ 224
3735 | 1225.39 - O 223
374.0 | 1227.03 £9 122
3745 | 1228.67 X 22
375.0 | 1230.31 L) 220
3755 | 1231.96 66 1119
376.0 | 1233.60 6S Ng
376.5 | 1235.24 ¢4 2\7)
377.0 | 1236.88 63 216
3775 | 1238.52 CL S
378.0 | 1240.16 6l iy
378.5 | 1241.80 60 13
379.0 | 1243.44 <9 e
379.5 | 1245.08 c¥ 2
380.0 | 1246.72 S 2.0
380.5 | 1248.36 {3 209
381.0 | 1250.00 5 Lof
3815 | 1251.64 5Y Lo
382.0 | 1253.28 52 206
~——382:5——1254.92 S% et e et e
383.0 | 1256.56 S) 204 ' ,
3835 | 1258.20 o o3 Papt Fhargg fum —
- 384.0 | 1259.84 ¢ 9 w2 Faper clrava t [ p-
384.5 | 1261.48 gg o) ' g 7
385.0 | 1263.12 4y  26°
385.5 | 1264.76 H¢
386.0 | 1266.40 qs
386.5 | 1268.04 oy
387.0 | 1269.69 43
387.5 | 1271.33 T3
388.0 | 1272.97 9)
388.5 | 1274.61 Yo
389.0 | 1276.25 35
389.5 | 1277.89 34
390.0 | 1279.53 34
390.5 | 1281.17 36
391.0 | 1282.81 35S
3915 | 1284.45 5¢/
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Pacific‘Northwest National Laboratory WTP Seismic Borehole Project
Contract 26963

GEOVISION SUSPENSION LOGGING FIELD NOTES ™

SITE:  Hanford WTP DATE: &[2%
CLIENT: PNNL o, JOB: 6303
AUTHOR: Cc + pace I oF Y& %
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

3925 | 1287.73 32

393.0 | 1289.37 3

393.5 | 1291.01 30

394.0 | 1292.65 29

3945 | 1294.29 2§

395.0 | 1295.93 =

3055 | 1297.57 %6

396.0 | 1299.21 75,

396.5 | 1300.85 29

397.0 | 1302.49 23

397.5 | 1304.13 2

398.0 | 1305.77 0

398.5 | 1307.41 Lo

390.0 | 1309.06 19

399.5 | 1310.70 '

400.0 | 1312.34 17)

4005 | 1313.98 (b

401.0 | 1315.62 B

4015 | 1317.26 R

402.0 | 1318.90 13

4025 | 1320.54 1

403.0 | 1322.18 [

403.5| 1323.82 wo— | .

404.0 | 1325.46 g

4045 | 1327.10 S

405.0 | 1328.74 )

4055 | 1330.38 C

406.0 | 1332.02 3

406.5 | 1333.66 q

407.0 | 1335.30 )

407.5 | 1336.94 Z

408.0 | 1338.58 0 |

408.5 | 1340.22 '

409.0 | 1341.86

409.5 | 1343.50

410.0 | 1345.14

4105 | 1346.78

411.0 | 1348.43

4115 | 1350.07

412.0 | 1351.71

4125 | 1353.35
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FW: Plt]}sbur site map. o Page 1 of 2
ific Northwest National Laboratory WTP Seismic Borehole Project
Contract 26963 March 8, 2007

John Diehl

From: Charles G. Carter
Sent: Monday, February 26, 2007 2:43 PM
To: b

S Z
John, /@6\//%/

here is what I have in my field notebook. 5 / 7 ?/ . A
2 '
C4996  8/28 @ # . M
Reference point = 0.44m S 7 N
Set zero (0.44m) @ 9:00am 4 O@W
Acquired file 001 @ 408.0m @ 10:20am %ﬁ b .
Checked zero (0.1m) @ 2:30pm J 0
N e
Z V4
Run 2

Set zero (0.44m) @ 3:10pm

Acquired file 200 @ 385.0m @ 3:45pm
Acquired reading @ 105m @ 7:30pm
Checked zero (0.4m) @ 9:05pm

The reason for the time gap between last reading and checking zero was getting the winch cable stuck
between the drum and the winch frame.

Before I started I noted: w),./a/\

Head Reducer : S/N 20034 A . %

Reciever: S/N 23053 N ¢

1m Iso Tube: S/N 24053 MW T r"”’ &0 L6

Source: S/N 21050 ¥ ¥

Source Driver: S/N 33093

2o 0
Weight: /N 38118 / f//"@ 6{” \)M;//W/

I did not record the receiver S/N for Run 2, but I left it connected to the iso tube, and Tony called and
asked where the iso tube was. He probably used the same one.

----- Original Message-----
From: John Diehl

Sent: Fri 2/23/2007 5:15 PM
To: Charles G. Carter
Cc: Robert Steller (Iny
Subject: RE: Pi

OK. problem. If someone ships me a receiver | can do these.

John
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Pacific Northwest National Laboratory WTP Seismic Borehole Project
Contract 26963 March 8,?%)%07

geophyswai services |

P-S SUSPENSION VELOCITY FIELD LOG

SITE: Hanford WTP DATE: A-1A-06
CLIENT: PNNL JOB: 6303
AUTHOR: NAD PAGE10F__ ¢

CONTACT: Marty Gardner OFFICE PHONE: cell 509-372-8029
CONTACT: Alan Rohay OFFICE PHONE: cell 509-531-2295
CONTACT: Tim Brouns OFFICE PHONE: cell 509-531-7478
CONTACT: OFFICE PHONE:

CONTACT: OFFICE PHONE:

CONTACT: OFFICE PHONE:

DIRECTIONS TO SITE:
Richland, WA - drive north on George Washington Blvd all the way, turn right atthe T

GENERAL SITE CONDITIONS/LOCATION:

EA#:
BOREHOLE DESIGNATION: c da96b LOCATION:
RUN & *

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED X

DIAMETERS AND DEPTH RANGES: 0TO ; , TO

BOREHOLE TOTAL DEPTH AS DRILLED: 1463, 8

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING 54’! ; NO

DEPTH TO BEDROCK: DEPTH TO WATER TABLE:

BOREHOLE FLUID: WATER_____; FRESH WATER MUD__'X_; SALT WATER MUD,

" OTHER:
' DEPTHTO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION: &% 0\@ g

§
; GEOVlsnon Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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Pacific Northwest National Laboratory WTP Seismic Boreh j
Contract 26963 e Ol\r/lear(cjzlrﬁe8F,)r§)g)%c7t

47

gphysil service

SITE: Hanford WTP DATE: a-)4- 06

CLIENT: PNNL . JOB: 6303

AUTHOR: J0D PAGE ¥OF _ 4 .
2 Y’

LOGGING CREW: W

VEHICLE(S) USED AND MILEAGE:

MOBILIZED FROM: DEPARTURE TIME:

ARRIVED ON SITE: Q 200

STANDBY TIME: O CAUSE:

LOGGING STARTED:_()9'S  Atmam hole LOGGING COMPLETED:___ OA 30

STANDBY TIME: £ CAUSE:

LOGGING STARTED: LOGGING COMPLETED:

DEMOBILIZED TO: ARRIVAL TIME:

ADDITIONAL DEMOB TIME: REASON:

BATTERIES CHANGED BEFORE LOGGING: YES_X _; NO - STORED WITHNEW_____

WINCH COMPROBE [X] Grey[ | ovo [ re[] otH[]

INSTRUMENT ~ OYO 12004[_] 15014% 19029 | RG 160023 | 160024 [ ]

RECEIVER S/N 12008] | 20042 26066[YJ 11001 [ ] 23053 [ ]

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS: Soyrce 2|050D.
ariyer Zroa3
A < 4—9—0 (St
4SO 2000 83
e’ 2103 ¢
GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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Pacific Northwest National Laboratory

WTP Seismic Borehole Project

Contract 26963 March 8, 2007
GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE: Hanford WTP DATE: Q-\a-~ 006
CLIENT: PNNL JOB: 6303
AUTHOR: % PAGE D A\
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC
4135 | 1356.63
4140 | 1358.27 ctar e Zpwo .
4145 | 1359.91
4150 | 1361.55 — 0.2m ~ — b n
4155 | 1363.19
416.0 | 1364.83 028
416.5 | 1366.47 < et At
417.0 | 1368.11 A2
4175 | 1369.75
418.0 | 1371.39 YA
4185 | 1373.03
419.0 | 1374.67 A
4195 | 1376.31 .
420.0 | 1377.95 024
420.5 | 1379.59 -
421.0 | 1381.23 () L5
4215 | 1382.87
4220 | 1384.51 O L
4225 | 1386.15 ]
423.0 | 1387.80 22\ Stapnt  Ad s rten
4235 | 1389.44 v
4240 | 1391.08 020
4245 | 1392.72
4250 | 1394.36 014
4255 | 1396.00
426.0 | 1397.64 013
426.5 | 1399.28 .
427.0 | 1400.92 olT
4275 | 1402.56
428.0 | 1404.20 016
4285 | 1405.84
4290 | 1407.48 olS
4295 | 1409.12
430.0 | 1410.76 OV
430.5 | 1412.40 .
431.0 | 1414.04 AN
4315 | 1415.68
4320 | 1417.32 0OlZ
4325 | 1418.96
433.0 | 1420.60 O \\
4335 | 1422.24
434 OGHOY#RS SR port 630@)1 ol 2 of 3 WTP(P-S Logging rev 1 Page 129 of 161




WTP Seismic Borehole Project
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Pacific Northwest National Laboratory WTP Seismic Borehole Project
Contract 26963 March 8, 2007

geophysic

services

. P-8 SUSPENSION VELOCITY FIELD LOG
SITE: Hanford WTP DATE: (0 ~\%-056
CLIENT:  PNNL N JOB: 6303
AUTHOR: Didal (g PAGE 1 OF |8
CONTACT: Marty Gardner OFFICE PHONE: cell 509-372-8029
CONTACT: Alan Rohay OFFICE PHONE: cell 509-531-2295
CONTACT: Tim Brouns OFFICE PHONE: cell 509-531-7478
CONTACT: OFFICE PHONE:
CONTACT: OFFICE PHONE:
CONTACT: OFFICE PHONE:

DIRECTIONS TO SITE:
Richland, WA - drive north on George Washington Blvd all the way, turn right at the T

GENERAL SITE CONDITIONS/LOCATION:

EA#:

BOREHOLE DESIGNATION:  £AAQA Y LgCATION: Canter <ide.

COUNTY: RANGE:  TOWNSHIP. _ SECTION:

BOREHOLE CONSTRUCTION: CASED _ UNCASED

DIAMETERS AND DEPTH RANGES: 0TO ; , O

BOREHOLE TOTAL DEPTH AS DRILLED: 429 ¢

CONDUCTOR CASING?: YES  DEPTH TO BOTTOM OF CASING ,NO

DEPTH TO BEDROCK: DEPTH TO WATER TABLE:

BOREHOLE FLUID: WATER_____; FRESH WATERMUD____; SALTWATERMUD;,
OTHER:

DEPTH TOBOREHOLE FLUID: ~__ TIME SINCE LAST CIRCULATION:

GEQVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (851) 549-1234 Fx (951) 549-1236
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Pacific Northwest National Laboratory WTP Seismic Borehole Project
Contract 26963 March 8, 2007

SITE: Hanford WTP DATE: lo -\&o6
CLIENT: PNNL ) JOB: 6303
AUTHOR: I PAGEXOF___ 1%

2

LOGGING CREW:
VEHICLE(S) USED AND MILEAGE:

MOBILIZED FROM: DEPARTURE TIME:
ARRIVED ON SITE: | 220 -

STANDBY TIME: CAUSE:

LOGGING STARTED: {4 2. LOGGING COMPLETED:____VAvo
STANDBY TIME: CAUSE:

LOGGING STARTED: LOGGING COMPLETED:

DEMOBILIZED TO: ARRIVAL TIME:

ADDITIONAL DEMOB TIME: REASON:

BATTERIES CHANGED BEFORE LOGGING: YES_ X :NO - STORED WITH NEW____
WINCH comproBE [ erev[ | ovo [ re[ ] otH[ ]
INSTRUMENT ~ OYO 12004[ | 15014[\/f 19029 | RG 160023[_| 160024 [ |

RECEIVER S/N 12008]_| 20042[ ] 26066 ] 11001 [] 23053 [ ] 226048 [ﬁ

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES: nowe .

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS: Ped. AN0%T
- Suace 2\0%90
an 000 b5
CQ Navd 2L04%
we Hlor§
GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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Pacific Northwest National Laboratory WTP Seismic Borehole Project

Co=e 5%1SION SUSPENSION LOGGING FIELD NOTES®”

SITE:  Hanford WTP DATE: 0-\L -6

CLIENT: PNNL JOB: 6303

AUTHOR: I\ PAGE__ X OF 8

DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS

METERS |FEET  |FILE NO. FILE NO. CASING, WATER, ROCK, ETC
1115 | 365.81 ~
112.0 | 367.45 Lo Ag
112.5 | 369.09 A, NS o, = 1.On bad.

= (=] =

113.0 370.73
113.5 372.38
114.0 374.02
114.5 375.66
115.0 377.30
115.5 378.94
116.0 380.58

1165 | 382.22 &« < Yy
117.0 | 383.86 S8 '
117.5 | 385.50

118.0 | 387.14 >\
1185 | 388.78

119.0 | 390.42 g \6
1195 | 392.06

120.0 | 393.70 <
120.5 | 395.34

121.0 | 396.98 \Y
1215 | 398.62

122.0 | 400.26 2\3
1225 | 401.90

123.0 | 403.54 Vil
1235 | 405.18

1240 | 406.82 o\
1245 | 408.46

1250 | 410.10 50
1255 | 411.75

126.0 | 413.39 2,0
1265 | 415.03

127.0 | 416.67 090

1275 | 418.31
128.0 | 419.95 S0
128.5 | 421.59
129.0 | 423.23 206
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Pacific Northwest National Laboratory
Contract 26963

GEOVISION SUSPENSION LOGGING FIELD NOTES

WTP Seismic Borehole Project
March 8, 2007

SITE: Hanford WTP DATE: (D~\Z -0b
CLIENT: PNNL , JOB: 6303
AUTHOR: ~J PAGE & OF ¥4
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |[FEET  |FILE NO. FILE NO. CASING, WATER, ROCK, ETC

130.0 | 426.51 S0h

130.5 | 428.15

131.0 | 429.79 Lo

1315 | 431.43

132.0 | 433.07 205

132.5 | 434.71

133.0 | 436.35 1072

133.5 | 437.99

134.0 | 439.63 Lol

134.5 | 441.27

135.0 | 442.91 200

1355 | 444.55

136.0 | 446.19 1494

136.5 | 447.83

137.0 | 449.48 714%

137.5 | 451.12

138.0 | 452.76 7197y

138.5 | 454.40

139.0 | 456.04 746

139.5 | 457.68 )

140.0 | 459.32 245

1405 | 460.96

141.0 | 462.60 249

1415 | 464.24

142.0 | 465.88 4%

1425 | 467.52

143.0 | 469.16 111

143.5 | 470.80

144.0 | 472.44 LA\

1445 | 474.08

1450 | 475.72 790

1455 | 477.36

146.0 | 479.00 20N

146.5 | 480.64

147.0 | 482.28 YAA
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Pacific Northwest National Laboratory WTP Seismic Borehole Project

Contract 26963 March 8, 2007
GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE; Hanford WTP DATE: \0 - |} 06
CLIENT: PNNL ] JOB: 6303
AUTHOR: YY) PAGE 5  OF \%
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET  |FILE NO. FILE NO. CASING, WATER, ROCK, ETC
148.0 | 485.56 737 Acva o
1485 | 487.20 S Mmer )
149.0 | 488.85 06
1495 | 490.49 -
1500 | 492.13 239 b Latde, .
150.5 | 493.77
151.0 | 495.41 %Y
1515 | 497.05 L
152.0 | 498.69 187 AwA VN
152.5 | 500.33 ~
153.0 | 501.97 ny
153.5 | 503.61
154.0 | 505.25 7287
1545 | 506.89
155.0 | 508.53 1.%0
1555 | 510.17
156.0 | 511.81 1934
156.5 | 513.45

157.0 | 515.09 LT

157.5 516.73

158.0 | 518.37 1T4Yr

158.5 | 520.01
159.0 | 521.65 17¢

159.5 | 523.29

160.0 | 524.93 73S A

160.5 | 526.57 o o pndee

161.0 | 528.22 2\

161.5 529.86

162.0 | 531.50 17+3

162.5 | 533.14

163.0 | 534.78 242 e o 4
163.5 | 536.42 v
164.0 | 538.06 23\

164.5 | 539.70

165.0 | 541.34 70

165.5 542.98
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Pacific Northwest National Laboratory

Contract 26963

GEOVISION SUSPENSION LOGGING FIELD NOTES

WTP Seismic Borehole Project
March 8, 2007

SITE: Hanford WTP DATE: \ O~ 3 -0O6
CLIENT: PNNL JOB: 6303
AUTHOR: 1D PAGE 6 K
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
IMETERS |FEET  |FILE NO. FILE NO. CASING, WATER, ROCK, ETC

166.5 | 546.26

167.0 | 547.90 769

167.5 | 549.54

168.0 | 551.18 767

168.5 | 552.82

169.0 | 554.46 166

169.5 | 556.10

170.0 | 557.74 769

170.5 | 559.38

171.0 | 561.02 2b

1715 | 562.66

172.0 | 564.30 163

172.5 | 565.94

173.0 | 567.59 167

1735 | 569.23

174.0 | 570.87 16\

1745 | 572.51 )

175.0 | 574.15 Z b0 <o~ T

1755 | 575.79 , ~

176.0 | 577.43 254 Arun ¥

176.5 | 579.07 <

177.0 | 580.71 9%

1775 | 582.35

178.0 | 583.99 177 can TR

178.5 | 585.63 O

179.0 | 587.27 73b

179.5 | 588.91

180.0 | 590.55 leg

180.5 | 592.19

181.0 | 593.83 254

181.5 | 595.47

182.0 597 .11 753

1825 | 598.75

183.0 | 600.39 1952

183.5 | 602.03

184.0 | 603.67 75\
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Pacific Northwest National Laboratory

WTP Seismic Borehole Project

Contract 26963 March 8, 2007
GEOVISION SUSPENSION LOGGING FIELD NOTES

SITE:  Hanford WTP DATE: \O-\l_op¢
CLIENT: PNNL JOB: 6303
AUTHOR: NI PAGE__ 74 O©OF 18
DEPTH |DEPTH [UNFILTERED FILTERED COMMENTS
METERS |FEET  |FILE NO. FILE NO. CASING, WATER, ROCK, ETC

185.0 | 606.96 250 .

185.5 | 608.60

186.0 | 610.24 L84

186.5 | 611.88

187.0 | 613.52 248

187.5 | 615.16

188.0 | 616.80 247

188.5 | 618.44

189.0 | 620.08 24

189.5 | 621.72

190.0 | 623.36 245

190.5 | 625.00 ,

191.0 | 626.64 2.44

191.5 | 628.28

192.0 | 629.92 743

192.5 | 631.56 )

193.0 | 633.20 207

193.5 | 634.84

194.0 | 636.48 241

1945 | 638.12

195.0 | 639.76 140

195.5 | 641.40

196.0 | 643.04 129

196.5 | 644.69

197.0 | 646.33 2505

197.5 | 647.97

198.0 | 649.61 7247

198.5 | 651.25

199.0 | 652.89 736

199.5 | 654.53

200.0 | 656.17 2.35

200.5 | 657.81

201.0 | 659.45 254

2015 | 661.09

202.0 | 662.73 1373

202.5 664.37

203.0GHOB&6nRep
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Pacific Northwest National Laboratory

WTP Seismic Borehole Project

Contact 26963 ) March 8, 2007
GEOVISION SUSPENSION LOGGING FIELD NOTES

SITE: Hanford WTP DATE: 1o~ \X-0¢
CLIENT: PNNL JOB: 6303
AUTHOR: 50 PAGE__ & oF T8
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

203.5 | 667.65 B

204.0 | 669.29 251

204.5 | 670.93

205.0 | 672.57 .50

205.5 | 674.21

206.0 | 675.85 1249

206.5 | 677.49

207.0 | 679.13 19

207.5 | 680.77

208.0 | 682.41 2271

208.5 | 684.06

209.0 | 685.70 226

209.5 | 687.34

210.0 | 688.98 2235

210.5 | 690.62

211.0 | 692.26 2

211.5 | 693.90 )

212.0 | 69554 175

2125 | 697.18

213.0 | 698.82 222

213.5 | 700.46

2140 | 702.10 22!

2145 | 703.74

215.0 | 705.38 220

2155 | 707.02

216.0 | 708.66 2\ 4

216.5 | 710.30

217.0 | 711.94 LAY

2175 | 713.58 vl b

218.0 | 715.22 2\ A

2185 | 716.86 ] 0

219.0 | 718.50 A B ‘

219.5 | 720.14

220.0 | 721.78 35— 2\4

220.5 | 723.43 20 TE ; oY

221.0 | 725.07 2 2\ , [ ermame

221.5 | 726.71 b 7215 |\ 706 = \BOL

2220 | 728.35 2235 2\ Azed Yo \

2225 | 729.99 loo )

223.0 | 73163 LA 20 cenumbend |

2235 | 733.27 P | [

224 (0 CEOYisipgReport 630321&3 05/3\\/6' RS Logging rev 1 b@[ R W&M 161



Pacific Northwest National Laboratory

WTP Seismic Borehole Project

Contract 26963 ) - March 8, 2007
GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE: Hanford WTP ‘DATE: 0=\ ~ O6
CLIENT: PNNL JOB: 6303
AUTHOR: PAGE 9 o©F 18
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO. FILE NO. " CASING, WATER, ROCK, ETC
P (
2245 | 736.55 JO"Z' b Selud.
2250 | 738.19 0 ZoA 0 A e
2255 | 739.83 ‘ =
226.0 | 741.47 22— 04 Cpe
2265 | 743.11 AO
227.0 | 744.75 202 LoT ANAE
2275 | 746.39 A A
228.0 | 748.03 20 706 N e A, Arsteos .
2285 | 749.67 — (5] 0
2290 | 751.31 206 -
2295 | 752.95
2300 | 754.59 205
2305 | 756.23 ,
231.0 | 757.87 204 o S.elaiin
2315 | 759.51 ¥
232.0 | 761.15 203
2325 | 762.80
2330 | 764.44 9|, W toan M 2
2335 | 766.08 / J
234.0 767.72 L0
2345 | 769.36
2350 | 771.00 {1~
2355 | 772.64
236.0 | 774.28 \©1%
236.5 | 775.92
237.0 | 777.56 (9
2375 | 779.20
238.0 | 780.84 (o
2385 | 782.48
239.0 | 784.12 (95
239.5 | 785.76
240.0 | 787.40 194
240.5 | 789.04 ,
2410 | 790.68 \a47%
2415 | 792.32
2420 | 793.96 42
2425 | 795.60
2430 | 797.24 )
2435 | 798.88
2440 | 800.52 {0
2445 | 802.17 '
245 0 GEC3/(ix#o8 Report 63Q@ﬂVol 2 of 3 WTR P-S Logging rev 1 Page 139 of 161




Pacific Northwest National Laboratory

WTP Seismic Borehole Project

Contract 26963 ) March 8, 2007
GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE: Hanford WTP DATE: L0 —\D ~06
CLIENT: PNNL JOB: 6303
AUTHOR: ) PAGE __\D OF 13
DEPTH |[DEPTH |UNFILTERED FILTERED COMMENTS
IMETERS |FEET  |FILE NO. FILE NO. CASING, WATER, ROCK, ETC

2455 | 805.45

246.0 | 807.09 X

2465 | 808.73

247.0 | 810.37 \2F

2475 | 812.01

2480 | 813.65 (06

2485 | 815.29

2490 | 816.93 (99

2495 | 818.57

250.0 | 820.21 (%Y

250.5 | 821.85

251.0 | 823.49 (%2

2515 | 825.13

2520 | 826.77 (%70

2525 | 828.41

253.0 | 830.05 g

2535 | 831.69

254.0 | 833.33 (&0

2545 | 834.97

255.0 | 836.61 134

2555 | 838.25

256.0 | 839.90 g

256.5 | 841.54

257.0 | 843.18 32

2575 | 844.82

258.0 | 846.46 \Y 6

258.5 | 848.10 )

259.0 | 849.74 \YS VA hNE V

2595 | 851.38 , Co\d (et

260.0 | 853.02 I

260.5 | 854.66

261.0 | 856.30 \ 7% Aava W\

2615 | 857.94 ,

262.0 | 859.58 | Y2 ALt~ V

262.5 | 861.22 -

263.0 | 862.86 131 \ewn T

263.5 | 864.50

264.0 866.14 \3}0

2645 | 867.78 ~

265.0 | 869.42 )

2655 | 871.06
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Pacific Northwest National Laboratory

WTP Seismic Borehole Project

Contract 26963 March 8, 2007
GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE: Hanford WTP DATE: \0O—\3 - 06
CLIENT: PNNL JOB: 6303
AUTHOR: Ny PAGE _ \ OF \ D
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
IMETERS |FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

266.5 | 874.34

267.0 | 875.98 o1

2675 | 877.62

268.0 | 879.27 A

268.5 | 880.91

269.0 | 882.55 L D

269.5 | 884.19

270.0 | 885.83 | (&

270.5 | 887.47 '

271.0 | 889.11 16>

2715 | 890.75

272.0 | 892.39 UL 2

272.5 | 894.03

273.0 | 895.67 bl

2735 | 897.31 ,

2740 | 898.95 [0

2745 | 900.59

275.0 | 902.23 (9

2755 | 903.87

276.0 | 905.51 59

276.5 | 907.15

277.0 | 908.79 sy

2775 | 910.43

278.0 | 912.07 156

278.5 | 913.71

279.0 | 915.35 [S¢

2795 | 916.99

280.0 | 918.64 1su

280.5 | 920.28

281.0 | 921.92 152

2815 | 923.56

2820 | 925.20 (S

282.5 | 926.84

283.0 | 928.48 [

283.5 | 930.12

284.0 | 931.76 AqY

2845 | 933.40

285.0 | 93504 {49

2855 | 936.68

286.0 | 938.32 (U2

286.5 | 939.96

287.06H09aiprsdenort 63‘()3t03k\/0| 2 of 3 WTP|P-S Logging rev 1 Page 141 of 161




Pacific Northwest National Laboratory WTP Seismic Borehole Project

Contract 26963 A March 8, 2007
GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE: Hanford WTP DATE: \O -\% ~06¢
CLIENT: * PNNL JOB: 6303
AUTHOR: ) PAGE |2 OF §=3
DEPTH |DEPTH {UNFILTERED FILTERED COMMENTS
IMETERS |FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC
287.5 | 943.24
288.0 | 944.88 146
288.5 | 946.52
2890 | 948.16 iug . (otd
289.5 | 949.80 ) | Ccee bt
290.0 | 951.44 Yy Anin b
290.5 | 953.08 J
291.0 | 954.72 Y3 Aoin T rtoance T
2915 | 956.36 J e
292.0 | 958.01 Nz
2025 | 95965 )
203.0 | 961.29 Y
2035 | 962.93
204.0 | 964.57 ¢ND
2045 | 966.21 |
295.0 | 967.85 (29
2055 | 969.49
296.0 | 971.13 {30
206.5 | 972.77
297.0 | 974.41 ing
2975 | 976.05
208.0 | 977.69 36
208.5 | 979.33
299.0 | 980.97 BE
2995 | 982.61 ‘
300.0 | 984.25 (Y
300.5 | 985.89
301.0 | 987.53 1SS
301.5 | 989.17
302.0 | 990.81 \%2
302.5 | 992.45
303.0 | 994.09 | S
303.5 | 995.73
304.0 | 997.38 (30
304.5 | 999.02 L
305.0 | 1000.66 \ 72 ™ A NV
305.5 | 1002.30 R ,
306.0 | 1003.94 \L% Siemal  TLtUrALA, .
306.5 | 1005.58 i c
307.0 | 1007.22 (WG
307.5 | 1008.86
308.0 GEEOi\qugr_W;Port 63(43-2%5/0l 2 of 3 WTH P-S Logging rev 1 Page 142 of 161




Pacific Northwest National Laboratory
Contract 26963

GEOVISION SUSPENSION LOGGING FIELD NOTES

WTP Seismic Borehole Project
March 8, 2007

SITE: Hanford WTP DATE: WO - \%-06
CLIENT: PNNL JOB: 6303
AUTHOR: 10 paGE__ |2 oF (£
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC
308.5 | 1012.14
309.0 | 1013.78 {2%
309.5 | 1015.42
310.0 | 1017.06 (2Y4 sh\l sHen.
310.5 | 1018.70 B .
311.0 | 1020.34 (2o Aaln 1T
3115 | 1021.98 ~ R
312.0 | 1023.62 |22 qn A 4
3125 | 1025.26 -
313.0 | 1026.90 {2\
313.5 | 1028.54
314.0 | 1030.18 | Lo
3145 | 1031.82
315.0 | 1033.46 wa
3155 | 1035.10
316.0 | 1036.75 1%
316.5 | 1038.39 »
317.0 | 1040.03 %
317.5 | 1041.67 '
318.0 | 1043.31 i\ (
318.5 | 1044.95
319.0 | 1046.59 ns
319.5 | 1048.23
320.0 | 1049.87 iq
320.5 | 1051.51
321.0 | 1053.15 %
3215 | 1054.79 j
322.0 | 1056.43 V|2
322.5 | 1058.07
323.0 | 1059.71 (A
3235 | 1061.35
324.0 | 1062.99 D
3245 | 1064.63
3250 | 1066.27 ] 09
3255 | 1067.91
326.0 | 1069.55 (09
326.5 | 1071.19
327.0 | 1072.83 lo +
3275 | 1074.48 (
328.0 | 1076.12 (06
3285 | 1077.76
32900 .Of@s;rgjéftpport 6301‘-%1 gdl 2 of 3 WTH P-S Logging rev 1 Page 143 of 161




Pacific Northwest National Laboratory

Contract 26963

GEOVISION SUSPENSION LOGGING FIE

WTP Seismic Borehole Project
March 8, 2007

D NOTES

SITE: Hanford WTP DATE: 1 -1\3 o6
CLIENT: PNNL JOB: 6303
AUTHOR;: | 0 PAGE __ & OF 1%
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
_IMETERS |FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

329.5 | 1081.04 )

330.0 | 1082.68 oY

330.5 | 1084.32

331.0 | 1085.96 W2

331.5 | 1087.60

332.0 | 1089.24 VW02

332.5 | 1090.88

333.0 | 1092.52 (o1

333.5 | 1094.16

334.0 | 1095.80 lpo

3345 | 1097.44

335.0 | 1099.08 QA

3355 | 1100.72

336.0 | 1102.36 4% L 2w Al

336.5 | 1104.00 < -

337.0 | 1105.64 aAY < Malo bn

337.5 | 1107.28

338.0 | 1108.92 Z13

338.5 | 1110.56

339.0 | 1112.20 a5

3395 | 1113.85

340.0 | 1115.49 A4

3405 | 1117.13 o

341.0 | 1118.77 A

3415 | 1120.41

342.0 | 1122.05 al

3425 | 1123.69

343.0 | 1125.33 a|

3435 | 1126.97

344.0 | 1128.61 A0

3445 | 1130.25

345.0 | 1131.89 A

3455 | 1133.53

346.0 | 1135.17 32

346.5 | 1136.81

347.0 | 1138.45 8%

3475 | 1140.09

348.0 | 1141.73 Be6

3485 | 1143.37

3490 | 1145.01 85

3495 | 1146.65
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE: Hanford WTP DATE: o -1Y-04
CLIENT: PNNL JOB: 6303
AUTHOR: JO PAGE 15 OF B
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC
350.5 | 1149.93
351.0 | 1151.57 2%
3515 | 1153.22
352.0 | 1154.86 92
3525 | 1156.50
353.0 | 1158.14 S5\
3535 | 1159.78
3540 | 1161.42 o
3545 | 1163.06
355.0 | 1164.70 X4
3555 | 1166.34 )
356.0 | 1167.98 45
356.5 | 1169.62 '
357.0 | 1171.26 19
3575 | 1172.90 '
358.0 | 1174.54 7%
3585 | 1176.18
359.0 | 1177.82 ac
3595 | 1179.46
360.0 | 1181.10 24
360.5 | 1182.74
361.0 | 1184.38 13
3615 | 1186.02
362.0 | 1187.66 7%
362.5 | 1189.30
363.0 | 1190.94 41
363.5 | 1192.59
364.0 | 1194.23 2o
3645 | 1195.87
365.0 | 1197.51 69
3655 | 1199.15
366.0 | 1200.79 b3S
366.5 | 1202.43 ~
367.0 | 1204.07 6+ TW/ ol Mabtgn |
367.5 | 1205.71 O
368.0 | 1207.35 o 0p 0" Acwn P o near 4 Gor
368.5 | 1208.99 o J ' ~J A nge A~
3690 | 1210.63 b9 . 69 63 suan sp on TEC
369.5 | 1212.27 ' J i
370.0 | 1213.91 66
370.5 | 1215.55
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GEOVISION SUSPENSION LOGGING FIELD NOTES

SITE:  Hanford WTP DATE: 0-\13 o6
CLIENT: PNNL _ JOB: / 6303
AUTHOR: GO pace __ (b \8
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

371.5 | 1218.83 )

372.0 | 1220.47 “

3725 | 1222.11

373.0 | 1223.75 O

373.5 | 1225.39

374.0 | 1227.03 59

374.5 | 1228.67

375.0 | 1230.31 S%

375.5 | 1231.96

376.0 | 1233.60 SF

376.5 | 1235.24

377.0 | 1236.88 Sh

377.5 | 1238.52

378.0 | 1240.16 CE

378.5 | 1241.80 ,

379.0 | 1243.44 oM

379.5 | 1245.08

380.0 | 1246.72 7D

380.5 | 1248.36

381.0 | 1250.00 Gu

381.5 | 1251.64 i

382.0 | 1253.28 5\

382.5 | 1254.92

383.0 | 1256.56 5D

383.5 | 1258.20

384.0 | 1259.84 494

384.5 | 1261.48

385.0 | 1263.12 yg

385.5 | 1264.76

386.0 | 1266.40 uy

386.5 | 1268.04

387.0 | 1269.69 U

387.5 | 1271.33

388.0 | 1272.97 u%s

388.5 | 1274.61

389.0 | 1276.25 N

389.5 | 1277.89

390.0 | 1279.53 4%

390.5 | 1281.17

391.0 | 1282.81 &)

3915 | 1284.45
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GEOVISION SUSPENSION LOGGING FIELD NOTES

SITE: Hanford WTP DATE: : -G -0k O -\3 —o¢
CLIENT: PNNL JOB: 6303
AUTHOR: NI PAGE __ I\ OF VB
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

3925 | 1287.73

393.0 | 1289.37 a0

393.5 | 1291.01

394.0 | 1292.65 $9

3045 | 1294.29

395.0 | 1295.93 g

3955 | 1297.57

396.0 | 1299.21 3

396.5 | 1300.85

397.0 | 1302.49 Sk

3975 | 1304.13 B

398.0 | 1305.77 25

398.5 | 1307.41

399.0 | 1309.06 oY

399.5 | 1310.70

400.0 | 1312.34 S 2

400.5 | 1313.98

401.0 | 1315.62 3L

4015 | 1317.26

402.0 | 1318.90 2

402.5 | 1320.54

403.0 | 1322.18 Zo

4035 | 1323.82

404.0 | 1325.46 1A

4045 | 1327.10

405.0 | 1328.74 244

4055 | 1330.38 i

406.0 | 1332.02 77

4065 | 1333.66

407.0 | 1335.30 Z6

4075 | 1336.94

408.0 | 1338.58 <

4085 | 1340.22 ,

409.0 | 1341.86 M

409.5 | 1343.50

410.0 | 1345.14 L3

410.5 | 1346.78 ‘

411.0 | 1348.43 2%

4115 | 1350.07

412.0 | 1351.71 2(

4125 | 1353.35
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GEOVISION SUSPENSION LOGGING FIELD NOTES

SITE: Hanford WTP DATE: (06— 13-06C
CLIENT: PNNL JOB: 6303
AUTHOR; NGO PAGE__\D  oF (P
DEPTH [DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

4135 [ 1356.63

414.0 | 1358.27 (9

4145 | 1359.91

415.0 | 1361.55 1)

4155 | 1363.19

416.0 | 1364.83 (Y

416.5 | 1366.47

417.0 | 1368.11 2

4175 | 1369.75

418.0 | 1371.39 1<

4185 | 1373.03

419.0 | 1374.67 14

419.5 | 1376.31 '

420.0 | 1377.95 b3

4205 | 1379.59

421.0 | 1381.23 e

4215 | 1382.87 '

422.0 | 1384.51 il

4225 | 1386.15

423.0 | 1387.80 {0 s

423.5 | 1389.44 -9 R

424.0 | 1391.08 q s

4245 | 1392.72 '

4250 | 1394.36 )

4255 | 1396.00

426.0 | 1397.64 or Y et

4265 | 1399.28 = N

427.0 | 1400.92 A -

4275 | 1402.56

428.0 | 1404.20 <

4285 | 1405.84

4290 | 1407.48 3

4295 | 1409.12

430.0 | 1410.76 %

4305 | 1412.40

431.0 | 1414.04 Q6L

4315 | 1415.68 & s tzcE

S
S

432.0 | 1417.32

432.5 | 1418.96

433.0 | 1420.60

433.5 | 1422.24
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APPENDIX D

BORING GEOPHYSICAL LOGGING
FIELD MEASUREMENT PROCEDURES
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PROCEDURE FOR
OYO P-S SUSPENSION SEISMIC VELOCITY LOGGING

Background

This procedure describes a method for measuring shear and compressional wave
velocities in soil and rock. The OYO P-S Suspension Method is applied by generating
shear and compressional waves in a borehole using the OYO P-S Suspension Logger
borehole tool and measuring the travel time between two receiver geophones or
hydrophones located in the same tool.

Objective

The outcome of this procedure is a plot and table of P and Sy wave velocity versus
depth for each borehole. Standard analysis is performed on receiver to receiver data.
Data is presented in report format, with ASCII data files and digital records transmitted
on diskette.

Instrumentation
1. OYO Model 170 Digital Logging Recorder or equivalent

2. OYO P-S Suspension Logger probe, including two sets horizontal and vertical
geophones, seismic source, and power supply for the source and receivers

3. Winch and winch controller, with logging cable

4. Batteries to operate OYO 170 and winch

The Suspension P-S Logger system, manufactured by OYO Corporation, or the
Robertson Digital P-S Suspension Probe with the Robertson Micrologger2 are currently
the only commercially available suspension logging systems. As shown in Figure 1,
these systems consists of a borehole probe suspended by a cable and a
recording/control electronics package on the surface.

The suspension system probe consists of a combined reversible polarity solenoid
horizontal shear-wave generator (Sy) and compressional-wave generator (P), joined to
two biaxial geophones by a flexible isolation cylinder. The separation of the two
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geophones is one meter, allowing average wave velocity in the region between the
geophones to be determined by inversion of the wave travel time between the two
geophones. The total length of the probe is approximately 7 meters; the center point of
the geophones is approximately 5 meters above the bottom end of the probe.

The probe receives control signals from, and sends the amplified geophone signals to,
the instrumentation package on the surface via an armored 7 conductor cable. The
cable is wound onto the drum of a winch and is used to support the probe. Cable travel
is measured by a rotary encoder to provide probe depth data.

The entire probe is suspended by the cable and centered in the borehole by nylon
“whiskers.” Therefore, source motion is not coupled directly to the borehole walls;
rather, the source motion creates a horizontally propagating pressure wave in the fluid
filling the borehole and surrounding the source. This pressure wave produces a
horizontal displacement of the soil forming the wall of the borehole. This displacement
propagates up and down the borehole wall, in turn causing a pressure wave to be
generated in the fluid surrounding the geophones as the soil displacement wave passes
their location.

Environmental Conditions

The OYO P-S Suspension Logging Method can be used in either cased or uncased
boreholes. For best results, the borehole must be between 10 and 20 cm in diameter,
or 4 to 8 inches.

Uncased boreholes are preferred because the effects of the casing and grouting are
removed. It is recommended that the borehole be drilled using the rotary mud method.
This method does little damage to the borehole wall, and the drilling fluid coats and
seals the borehole wall reducing fluid loss and wall collapse. The borehole fluid is
required for the logging, and must be well circulated prior to logging.

If the borehole must be cased, the casing must be PVC and properly installed and
grouted. Any voids in the grout will cause problems with the data. Likewise, large grout
bulbs used to fill cavities will also cause problems. The grout must be set before
testing. This means the grouting must take place at least 48 hours before testing.

For borehole casing, applicable preparation procedures are presented in ASTM
Standard D4428/D4428M-91 Section 4.1 (see ASTM website for copy).

Calibration

Calibration of the digital recorder is required. Calibration is limited to the timing
accuracy of the recorder. GEOVision’s Seismograph Calibration Procedure or
equivalent should be used. Calibration must be performed on an annual basis.
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Measurement Procedure

The entire probe is lowered into the borehole to a specific measurement depth by the
winch. A measurement sequence is then initiated by the operator from the
instrumentation package control panel. No further operator intervention is then needed
to complete the measurement sequence described below.

The system electronics activates the SH-wave source in one direction and records the
output of the two horizontally oriented geophone axes which are situated parallel to the
axis of motion of the source. The source is then activated in the opposite direction, and
the horizontal output signals are again recorded, producing a SH-wave record of polarity
opposite to the previous record. The source is finally actuated in the first direction
again, and the responses of the vertical geophone axes to the resultant P-wave are
recorded during this sampling.

The data from each geophone during each source activation is recorded as a different
channel on the recording system. The Model 170 has six channels (two simultaneous
recording channels), each with a 12 bit 1024 sample record. The recorded data is
displayed on a CRT display and on paper tape output as six channels with a common
time scale. Data is stored on 3.5-inch floppy diskettes for further processing. Up to 8
sampling sequences can be stacked (averaged) to improve the signal to noise ratio of
the signals.

The Robertson Micrologger2 also stores data digitally, but instead of storing it on floppy
disk, data is delivered to an adjacent field computer (laptop PC) via USB cable and
stored on hard disk. No paper record is generated.

Review of the displayed data on the CRT or paper tape allows the operator to set the
gains, filters, delay time, pulse length (energy), sample rate, and stacking number in
order to optimize the quality of the data before recording. In the case of the Model 170,
printed data is verified by the operator prior to moving the probe. In the case of the
Robertson Micrologger2, storage on the hard disk should be verified from time-to-time,
certainly before exiting the borehole.

Typical depth spacing for measurements is 1.0 meters, or 3.3 feet. Alternative spacing
is 0.5 meter, or 1.6 feet.

Required Field Records

1) Field log for each borehole showing
a) Borehole identification
b) Date of test

c) Tester or data recorder
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d) Description of measurement
e) Any deviations from test plan and action taken as a result
f) QA Review

2) Paper output records are no longer required, since the Micrologger2 cannot
generate them. However, data must be stored in at least 2 places prior to leaving
the site

3) List of record ID numbers (for data on diskette) and corresponding depth

4) Diskettes, CDRom, or USB flash drives with backup copies of data on hard disk,
labeled with borehole designation, record ID numbers, date, and tester name.

An example Field Log is attached to this procedure.

Analysis

Following completion of field work, the recorded digital records are processed by
computer using the OYO Corporation software program PSLOG and interactively
analyzed by an experienced geophysicist to produce plots and tables of P and Sy wave
velocity versus depth.

The digital time series records from each depth are transferred to a personal computer
for analysis. Figure 2 shows a sample of the data from a single depth. These digital
records are analyzed to locate the first minima on the vertical axis records, indicating
the arrival of P-wave energy. The difference in travel time between these arrivals is
used to calculate the P-wave velocity for that 1-meter interval. When observable, P-
wave arrivals on the horizontal axis records are used to verify the velocities determined
from the vertical axis data. In addition, the soil velocity calculated from the travel time
from source to first receiver is compared to the velocity derived from the travel time
between receivers.

The digital records are studied to establish the presence of clear SH-wave pulses, as
indicated by the presence of opposite polarity pulses on each pair of horizontal records.
Ideally, the SH-wave signals from the ‘normal’ and ‘reverse’ source pulses are very
nearly inverted images of each other. Digital FFT — IFFT lowpass filtering are used to
remove the higher frequency P-wave signal from the SH-wave signal.

The first maxima are picked for the ‘normal’ signals and the first minima are picked for
the 'reverse’ signals. The absolute arrival time of the ‘normal’ and ‘reverse’ signals may
vary by +/- 0.2 milliseconds, due to differences in actuation time of the solenoid source
caused by constant mechanical bias in the source or by borehole inclination. This
variation does not affect the velocity determinations, as the differential time is measured
between arrivals of waves created by the same source actuation. The final velocity
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value is the average of the values obtained from the ‘normal’ and ‘reverse’ source
actuations.

In Figure 2, the time difference over the 1-meter interval of 1.70 millisecond is
equivalent to a SH-wave velocity of 588 m/sec. Whenever possible, time differences
are determined from several phase points on the Sy -wave pulse trains to verify the data
obtained from the first arrival of the Sy -wave pulse. In addition, the soil velocity
calculated from the travel time from source to first receiver is compared to the velocity
derived from the travel time between receivers.

Figure 3 is a sample composite plot of the far normal horizontal geophone records for a
range of depths. This plot shows the waveforms at each depth, clearly showing the S-
wave arrivals. This display format is used during analysis to observe trends in velocity
with changing depth.

Once the proper picks are entered, PSLOG automatically calculates both Vs and V,, for
each depth. The program allows spreadsheet output for presentation in either charts or
tables or both.

Standard analysis is performed on receiver 1 to receiver 2 data, with separate analysis
performed on source to receiver data as a quality assurance procedure.

Registered Geophysicist Date_ 6/20/00

QA Review Date_ 6/20/00

References:

1. Guidelines for Determining Design Basis Ground Motions, Report TR-102293,
Electric Power Research Institute, Palo Alto, California, November 1993, Sections 7
and 8.

2. The P-S Velocity Logging Method, R.L. Nigbor and T. Imai, XIll ICSMFE, 1994, New
Delhi, India / XIll CIMSTF, 1994, New Delhi, India

3. “Standard test Methods for Crosshole Seismic Testing”, ASTM Standard
D4428/D4428M-91, July 1991, Philadelphia, PA
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OYO SUSPENSION P-S VELOCITY LOGGING SETUP

\ 4 or 7-Conductor cable OYO PS-170 or
a0 | Micrologger2
' =mef| Logger/Recorder
Cable Head R S
' Diskette
Head Reducer / w l!l CDR, or USB

Or .Telemetry Flash drive
Unit E with Data
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Upper Geophone

Lower Geophone

Filter Tube
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/
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Figure 1. Suspension PS logging method setup

Overall Length ~ 25 ft

o
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Figure 2. Sample suspension method waveform data showing horizontal normal and
reversed (HR and HN), and vertical (V) waveforms received at the near
(bottom 3 channels) and far (top 3 channels) geophones. The arrivals in
milliseconds for each pick are shown on the left. The box in the upper right
corner shows the depth in the borehole and the velocities calculated based
on the picks.
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Figure 3. Sample composite waveform plot for normal shear waves received
at the near geophone in a single borehole
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GE Zszo7

geophysical services

P-S SUSPENSION VELOCITY FIELD LOG

SITE: DATE:
CLIENT: JOB:
AUTHOR: PAGE1OF__
CONTACT: OFFICE__ PHONE:
PHONE:
CONTACT: OFFICE__ PHONE:
PHONE:
CONTACT: PHONE:
PHONE:
CONTACT: PHONE:
PHONE:
DRILLER: PHONE:
COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

EA#:

BOREHOLE DESIGNATION: LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED___ UNCASED

DIAMETERS AND DEPTH RANGES: 0TO ; , TO

BOREHOLE TOTAL DEPTH AS DRILLED:

CONDUCTOR CASING?: YES___ DEPTH TO BOTTOM OF CASING ; NO

DEPTH TO BEDROCK: DEPTH TO WATER TABLE:

BOREHOLE FLUID: WATER___ ; FRESHWATERMUD_____ ; SALT WATERMUD ____ ;
OTHER:

DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION:

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GE® Zszo7

geophysical services

SITE: DATE:
CLIENT: JOB:
AUTHOR: PAGE 2 OF

LOGGING CREW:

VEHICLE(S) USED AND MILEAGE:

MOBILIZED FROM:

ARRIVED ON SITE:

DEPARTURE TIME:

STANDBY TIME: CAUSE:

LOGGING STARTED: LOGGING COMPLETED:

STANDBY TIME: CAUSE:

LOGGING STARTED: LOGGING COMPLETED:

DEMOBILIZED TO: ARRIVAL TIME:

ADDITIONAL DEMOB TIME: REASON:

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

WINCH COMPROBE [_|
INSTRUMENT ~ OY012004[ | 15014[ | 19029[ ]

RECEIVER S/N

GREY[ | ovo [ | re[ ] oTH[ ]

RG 160023[_| 160024 [ ]

12008[ ] 20042[ ] 26066 | 11001 [ ] 23053 [ ]

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS:
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SITE: DATE:
CLIENT: JOB:
AUTHOR: PAGE OF
DEPTH |DEPTH [UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

90.5 296.92

91.0 298.56

91.5 300.20

92.0 301.84

92.5 303.48

93.0 305.12

93.5 306.76

94.0 308.40

94.5 310.04

95.0 311.68

95.5 313.32

96.0 314.96

96.5 316.60

97.0 318.24

97.5 319.88

98.0 321.52

98.5 323.16

99.0 324.80

99.5 326.44

100.0 328.08

100.5 329.72

101.0 331.36

101.5 333.01

102.0 334.65

102.5 336.29

103.0 337.93

103.5 339.57

104.0 341.21

104.5 342.85

105.0 344.49

105.5 346.13

106.0 347.77

106.5 349.41

107.0 351.05

107.5 352.69

108.0 354.33
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“BESVISION SUSPENSION LOGGING FIELD NUJTES™

SITE: DATE:

CLIENT: JOB:

AUTHOR: PAGE OF

DEPTH |DEPTH [UNFILTERED FILTERED COMMENTS

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

108.5 355.97

109.0 357.61

109.5 359.25

110.0 360.89

110.5 362.53

111.0 364.17

111.5 365.81

112.0 367.45

112.5 369.09

113.0 370.73

113.5 372.38

114.0 374.02

114.5 375.66

115.0 377.30

115.5 378.94

116.0 380.58

116.5 382.22

117.0 383.86

117.5 385.50

118.0 387.14

118.5 388.78

119.0 390.42

119.5 392.06

120.0 393.70

120.5 395.34

121.0 396.98

121.5 398.62

122.0 400.26

122.5 401.90

123.0 403.54

123.5 405.18

124.0 406.82

124.5 408.46

125.0 410.10

125.5 411.75

126.0 413.39
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