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3
Initial Entry

The paragraphs below are numbered to correspond with the subparagraph numbers used in Paragraph
5.3. I.a of AP-Sil. IQ, Rev. 0 in listing the required content of all Initial Entries.

1. Work hiile und Work Breakdown Structure No.: This scope of work supports the activity "Soils
Report and TDMS Seismic Properties Submittal", the planning for which is documented in Technical
Development Plan TDP-WPS-GE-000001, Revision 00. This work supports the task of performing a
geotechnical investigation to acquire geotechnical, geologic and geophysical data for use in
developing geotechnical recommendations and ground motions for the preliminary design of a
potential Waste Handling Building (WHB). This work is in response to Input Request Nos. 00070.R
and 00071.Ra. The Work Breakdown Structure number for FY00 and FY01 covering this work is
WBS 1.2.22.6T. The work is being performed under Work Package 4201226TM3 (FY00) and
42012 26TZC (FY01 ).

) Reseairch Objecii've: This work supports the task of acquiring seismic velocity data for use in
developing the values of geotechnical parameters to be used in developing geotechnical
recommendations and ground motions for design of a potential WHB. The recommendations were
requested by Input Request Nos. 00070.R and 0007 1.Ra.

Proposed Approach: Perform suspension seismic logging to acquire data useful to developing some
of the needed input. From the raw measurements, interpret the recordings to identify ("pick") the
arrival time of the p (compressional) and s (shear) waves at each receiver. Using the p-wave and s-
wave arrival times and the receiver-receiver distances, calculate the compressional wave velocities
and shear wave velocities, respectively. In addition, calculate the p-wave velocities and s-wave
velocities using the source-receiver arrival, times. For each depth interval over which both p-wave
velocity and s-wave velocity are determined, calculate Poisson's ratio using the theory of elasticity.
Present s-wave velocity, p-wave velocity and Poisson's ratio as a function of receiver depth in both
tables and graphs. Evaluate sources of error and uncertainty in each of these data sets.

In general, the suspension logging will be performed in accordance with GEOVision's Procedure for
OYO P-S Suspension Seismic Velocity Logging Method, Version I. I, dated 2/22/00. A copy of this
procedure will be inserted in this scientific notebook following this initial entry. The GEOVision
procedure will be adapted to this specific work and documented in the scientific notebook.

2. Samples: No samples will be taken in connection with the suspension seismic effort.

3. Test Equipmnem: The following measuring and test equipment will be used in the field for suspension
logging:

Suspension PS Log 170 System manufactured by OYO Corporation.

The recorder component of this system is the OYO Model 3331 digital recorder. The timing circuit of
the OYO Model 333 1 digital recorder requires calibration to verify that time is measured to an
accuracy of ±0. 1% of full scale. The recorder offers sampling rates of 2, 5, 10, 20, 50, 100 and 200
microseconds. Sensitivity is in millivolt range, 12 bits deep. Bechtel calibrated two of these recorders,
Serial Nos. 15014 and 12004, on June 6, 2000 at their Las Vegas facility. A copy of the calibration
records will be inserted in this scientific notebook following this initial entry and the copy of the



GEOVision logging procedure. Calibration should be repeated upon completion of this work or at
intervals not exceeding one year, whichever comes first.

The distance between the receivers in the OYO Model 170 suspension-logging probe needs to be
measured to an accuracy of 0.1 inch. This distance can be measured in the field with the probe

---- suspended from a lifting device, as described in the following sentences. Affix a steel rule or
measuring tape to the body of the probe at the lower receiver, and note the distance reading at the
lower receiver. Lower the probe until the upper receiver is immersed and read the distance at the
upper receiver. Calculate the distance between the two receivers as the difference in the distance
readings, Similarly, the distance from the source to the first receiver will be measured for use in
source-to-receiver calculations.

Knowing the depth of the receiver below ground surface is not important to the calculated velocity,
Sbut is important to knowing to what material the measurement applies. Consequently, depth needs to

be measured to an accuracy of ±1 foot. This depth is measured using an electronic depth encoder
-• incorporated into the sheave over which the P-S logging borehole tool cable rides while being

lowered into the borehole. Signals from the depth encoder are sent to the PS 170 data logger and
converted to meters. Depth accuracy is verified in two ways: first, by confirming the total borehole

S...... depth reported by the driller, and secondly by checking the "zero" upon exiting the borehole. The
. zero is set midway between receivers at ground surface at the time the tool enters the borehole, and

should be within ±1 foot (_±0.3 m) when the tool returns to the surface.

m..-•

4. Relevant procurement activities, such as calibration or analytical services: Calibrations/verifications
will be required, as discussed in Section 3.

--- 5. Software Programs to be Used: We will use the following software in this scientific notebook:

0

0

0

0

Microsoft Word for Windows, Version 97 SR-2 or more recent.
Microsoft Excel for Windows, Version 97 SR-2 or more recent.
Grapher version 2.02 or more recent.
PSLOG, Version 1.0 (1991) or more recent.

__ Section 2.1.1 of AP-SI. IQ exempts Microsoft Word, Microsoft Excel and Grapher from the
qualification requirement. However, any software routines, macros, or software applications used

* within these programs for quality-affecting work will be documented in the AMR in accordance with
Section 5.1 of AP-SI.1Q. in particular, Excel spreadsheets used to calculate s-wave velocity, p-wave

* velocity and Poisson's ratio, and to plot these parameters versus the depth at which they were
measured will be verified.

L
ti
ii

71
Section 2.1.3 of AP-SI. IQ exempts software such as PSLOG that is embedded in the test equipment.
The use of the PSLOG software is as previously described on pages 183 through 191 in Scientific
Notebook SN-M&O-SCI-015-VI, a copy of which will be included after this initial entry. PSLOG is
used to graphically display the data that is digitally recorded by the OYO suspension seismic logger in
order to facilitate "picking" the wave arrivals. PSLOG can also be used to digitally filter the raw
records to remove high frequency waves ("noise"). The filter is applied simultaneously and equally to
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LA
rcmords to remove high frequency wavs ("noise"). The filitr is applied siinultancously and equally
to all receiver channels, thereby ensuring that any phase effects from the filters have no influence on
the velocity calculation.

6. Applicable Srandards and Criteria: Beyond those identified in the Development Plan referenced in
Item I above, no standards or criteria apply to the work documented in this scientific notebook.

7a. Any special tratnlng/qualtfications including procedures, processes or skalls: The operators of the
OYO suspension seismic logging cquipmcnt, Robcrt Steller and/or John Dichi, have been selected
based on their experience in operating this type of equipment and in interpreting the data acquired
with this type of equipment. Bruce Redpath has been selected based on his experience in interpreting
this type of data. Other than these requirements, no s.pecial training/qualifications, procedures,
processes or skills are required beyond those documented in the technical qualifications of the
personnel identified in Item Sa of this Initial Entry as having authority to contribute original material
to this scientific notebook. Personnel performing evaluations reported herein shall have academic
education involving specialized course work in relevant subject matter or equivalent on-the-job
learning/training. It is the responsibility of the Principal Investigator and Investigators to consider
the background of staff before assigning the staff member to a task.

7b. Environmental conditions: Not applicable.

7c. Accuracy, precision, or representativeness of results; and pertinent potential sources of error: There
are no predefined standards for the accuracy and precision of the results. The accuracy and precision
of the data being acquired/developed and described herein will be assessed and the implications for
the seismic 'elocities will be described at appropriate locaiions in the scientific notebook. The
scientific notebook will address the representivity of the seismic velocities after they are developed.
No potential sources of error have been identified, other than those inherent in the limited accuracy
of the measuring equipment.

8a. Personnel wvho may coutribule original material to this scientific notebook and exaniples of their

signatures/initials (space is left to add additional signatures if needed):

Name Signature Initials Date

Robert Steller Diehl________""--___" C1-Z-C- --

John Diehi_____________

Bruce Rcdpath %bA 6)I-

Michael Luebbers 0_______6___ O- 2 0

Christopher Goetz (L ri.iC __ __
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scientific notebook will address the repre I elsmic Velocities after they are developed.
No potential sources of error have been iv , jthan those inherent in the limited accuracy
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" The originating person sends bo erl onic and a printed version of the file and the
receiving person verifies that el *ic data received matches the printed data. The
receiving person provides a st e tat the check and been performed and that the data has
been found to be unaltered e s t ent will be, inserted in this scientific notebook.

* In the case of TDMS he originating person can view the data actually posted on the
Automated Technical ata Tracking system (ATDT), thus verifying that the data has not only
been received corr y, but also has been processed correctly. This is the preferred metho0
because it has b n observed that data can be received intact but improperly processed.
Manual verific n will be recorded in the scientific notebook.

are no verifications, witnesses, or hold points.
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receiving person provides a statement that the check and been performed and that the data has
hccn found to be unaltcrcd. The statement will be inserted in thi eiscntific nowbook.

In the case of TDMS, the originating person can view the data. actually posted on the
Automated Technical Data Tracking system (ATDT). thus verifying that the data has not
only been received correctly, but also has been processed correctly. This is the preferred
method because it has becen observed that data can be received intact but impioperly
processed. Manual verification will be recorded in the scientific notebook.

12. There are no special QA verifications, witnesses, or hold points.

Initial Entry Prepared by:

Michael 1. Luebbers Dat/e

Compliance Review by:

Approved by Lead/Supervisor:
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Cross References to Other Scientific Notebooks

This scientific notebook is related to concurrent scientitic notebooks tor the geotechnical studics or
ground motion studies for a potential Waste Handling Building. These scientific notebooks are:

SN-USGS-SC!-122-VI, "Collection and Processing of Geotechnical Data from Test Pits and Drill
Holes for the Waste Handling Building Foundation", which will be used to document collection and
processing o" geotecbnical data from planned boreholes UE-2b REl#14 through KF#28 and planned
test pits TP-WHB-I through TP-W-HB-4.

SN M&O SCI 020 VI, "Crosshole Seismic Velocity Measu.rement, in North Ramp of Exploratory
Studies Facility", which will be used to document crosshole measurements performed using planned
boreholes in the walls of the Experimental Studies Facility (ESF) North Ramp tunnel.

SN-M&O-SCI-022-VI, "SASW Measurements at Waste Handling Building Site", which will be
used to document speotral analysis of surface waves (SASW) logging perfomcid at a potential site
for a waste handling building in the vicinity of the ESF North Portal.

SN-M&O-SCI-025-V I, "Downhole Seismic Component of Geotechnical Investigation for a
Potential Waste Handling Building", which will be used to document downhole seismic logging
performed using planned boreholes UE-25 RFXN14 through R1/2 8.

SN-M&O-SCI-026-VI, "'Divulopmrnin of'Geotechnical Pardamters for Geowechnical Investigation of
a Potential Waste Handling Building", which will be used to document process leading to selection
of values for geotcchnical parameters needed to perform geotechnical evaluations for foundations for
a potential waste handling building.

* SN-M&O-SCI-027-VI, "Foundation Evaluations foi: Geoteclwiical Tovestigation of a Putenddl Waste
Handling Building", which will be used to document evaluations performed to develop geotechnical
recommendations for preliminary design of foundations for a potential waste handling building, as
requested in Tnpiut Reque.t No. 00071.Ra.

Mictmel Luebbers Date
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borehoa ai f a udies Facility (ESF) North amp tunnel.

SN-M&O-SCI-022-VI, "SA Measurements at Waste Handlin udding Site", which will be used
to document spectral analysis of surface waves (SASW) kI g rformed at a potential site for a
waste handling building in the vicinity of the ESF Nort

SN-M&O-SCI-025-V I, ,Downhole Seismic Compo\ejI, reliminary Geotechnical Investigation
for a Potential Waste Handling Building", which w'I sed to document downhole seismic logging
performed using planned boreholes UE-25 RF#14 thr gh RF#28.

SN-M&O-SCI-026-V 1, "Development of ? t nical Parameters for Geotechnical Investigation of
Potential Waste Handling Building", be used to document process leading to selection of

values for geotechnical parameters nee e t erform geotechnical evaluations for foundations for a
potential waste handling building. d

SN-M&O-SCI-027-V 1, "Foun •luatins for Geotechnical Investigation of a Potential Waste
Handling Building", which wito u tdent evaluations performed to develop geotechnical
recommendations for pr inary sign o indations for a potential waste handling buidding, as
requested in Input Requso. 071D
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OFFICE OF CIVILIAN RADIOACTIVE WASTE MANAGEMENT

PROCESS CONTROL EVALUATION. FOR SUPPLEMENT V
CA. QA

P;198! 1 - of.

A. ProcesslWork Activity Identification: (check one)

Q Process Procedure (identify process procedure number including revision and ICN level being evaluated)

0 Workt Activity (identify by work package number, work planning document, technical product, etc.)

W&S 1.2.22.6T. Work Palage 420122SM3 (FYOO) and 4201 226TZC (FY01).

B1. Work ActlvitleslProcesseslProcess Functions Evaluation

Yes Nv

1. Will, or does, the work activ 1lroceesprocess function depend on a form of electronic media to store, maintain,
ielfluve, modify, update, or transmit quality-affecting InfownTlaon?

2. WIll, or does. the work activity/process function manage, control. or use an electronic database, spreadsheet, set of
riles, or other holding system for reformation.that is Intended to be used to support the licensing position?

3. Will, or does, the work activityprocess function transfer data electronically from one location to another? (The method H

may be File Transfer Protocol. electronic download, tape to tape, disk to disk, etc.)

If the answem In Sedon) BI are all Vpproce. In a"crdance Willt &,•.'iw 5. 1)p). u(4tvwiw.ku;tVWUtJ iu 82.

B2. Work Activities/Processes/Process Functions Compliance Evaluation

Yes No N/A

1. Does the process procedure or work activity document provide adequate controls to protect data from damage
and destruction for its prescribed lifetime? x

2. Does the process procedure or work activity document provide adequate controls to ensure the data are readily
retrievable?

3. Does the process procedure or work activity document describe how data will be stored with respect to media.
ooncditions. location. retention time, security, and access?

4. Does the process procedure or work activity document describe how the storage and transfer media are
identified 63 to -ource, phy.ical and logical format, and date prepared?

5. Does the process procedure or work activ"ty document provide adequate controls to ensure completeness and -
accuracy of the data input and any subsequent changes?

6. Does the process procedure or work activity document. pmvidp. Rdqt=ioe e....s g.ntrols to maintain data
security and integrity? _

7. Does the process procedure or work activity document provide adequate cuntrol tu , Ftiui tlwt• dbitk U Iitmi-
are error free or within a defined permissible error rate? (e.g., copying raw data from notebook to electronic data x
form. electronic media to another electronic media. Filp Trunswri Pmrntt.. etn )

lie "NO" answer Is given for any question in sectn BZ proceed to Section C, oth@awia pnce.•s in accordance with Secion 5.1.b)6). Mark "I/A for those
Item. Sthat am lint ̂ hAhkaJIAA la tha xpa16f inve p oAz rw W adivify

C. Results of Evaluation

Provide a summary of the "as-is oondillon." proposed remedial actions, and expected completion aete of document revision, for each item
in 82 that was indicated as "No."
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PROCEDURE FOR

OYO P-S SUSPENSION SEISMIC VELOCITY LOGGING

Background

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

Objective

The outcome of this procedure is a plot and table of P and SH wave velocity versus
depth for each borehole. Standard analysis isperformed 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 Model 170 Suspension P-S Logging system, manufactured by OYO Corporation, is
currently the only commercially available suspension system. As shown in Figure 1, the
System consists of a borehole probe suspended by a cable and a recording/control
electronics package on the surface.

The suspension system probe consists of a combined reversible polarity solenoid
horizontal shear-wave generator (SH) and compressional-wave generator (P), joined to
two biaxial geophones by a flexible isolation cylinder. The separation of the two

-(2 geophones is one meter, allowing average wave velocity in the region between the
4>

4) Procedure for OYO P-S Suspension Seismic Velocity Logging
Rev 1.2 6/20/00 Page 1 i,
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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

3-
1~
I

3
S

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 o1
timing accura
equivalent sh

* IGEM
U--i

f the Model 170 digital recorder is required. Calibration is limited to the
icy of the recorder. GEOVision's Seismograph Calibration Procedure or
ould be used. Calibration must be performed on an annual basis.

T". Procedure for OYO P-S Suspension Seismic Velocity Logging
Yt4/'O~?Rev 1.2 6/20/00 Page 2
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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.

) 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. Final printed data is verified
by the operator prior to moving the probe.

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

d) Description of measurement

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

f) QA Review

7 *, A .i, Procedure for OYO P-S Suspension Seismic Velocity Logging
~ G (~VsiizRev 1.2 6/20/00 Page 3
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-2) Paper output records for each measurement as backup showing depth and ID
number

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

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

An example Field Log is attached to this procedure.

Analysis

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

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

The digital records are studied to establish the presence of clear SH-wave pulses, as
--- indicated by the presence of opposite polarity pulses on each pair of horizontal records.

Ideally, the SH-wave signals from the 'normal' and 'reverse' source pulses are very
nearly inverted images of each other. Digital FFT - IFFT lowpass filtering are used to
remove the higher frequency P-wave signal from the SH-wave signal.

The first maxima are picked for the 'normal' signals and the first minima are picked for
--- the 'reverse' signals. The absolute arrival time of the 'normal' and 'reverse' signals may

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

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

(ý " °Procedure for OYO P-S Suspension Seismic Velocity LoggingGE1V.l•2/ z• Rev 1.2 6/20/00 Page4
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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 Vp 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.

01 91,11- -(::,-
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, XIII ICSMFE, 1994, New
Delhi, India/XIII 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

*OYO PS-1 60
.. CLogger/Recorder

4 Cable Head
SDiskette

Head Reducer with Data•-• .... \ . [ WinchwihDt

4-•

Upper Geophone

Lower Geophone

--. 4• N Borehole Fluid

&---

Overall-Filter Tube

-,•---•'/0I- -Source

.•_,..../,•/ i--Source Driver

"x\',• - -Weight

•--- • 'Overall Length - 20 ft

Figure 1. Suspension PS logging method setup

Procedure for OYO P-S Suspension Seismic Velocity Logging
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)8 .260 ---------------

hear U
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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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"BecIhteJ Nevada
Standards and CelbrafiOn Laboralory
P.O. ox 98521, MJS NI./Wr4 Los Vegas. NV 89193-8521

Company YUCCA MOUNTAIN PROJECT

4 * Department YMP M&O

4 Chg # E0260240 W110255

4 Requestor: J. DIEHL

STATEMENT of TRACEABILITY and

4This certifies the above instrument
which are traceable to the National

VPSL, other National Laboratories, an
ratio calibration technique, or part:
systems. This calibration complies.i,

£9Description, PD-0001.002, ANSI / NCSI

User Location ESCL

Cal Procedure MAN OY001 REV 1.2

Measurement Standards:

Instrument Type Mfr. I

COUNTER HP 533

FUNCTION GENERATOR HP 332

A test uncertainty ratio of

Test Results Summary:
Condition
VISUAL INSPECTION: OK; AS FOUND PASS;

Calibration Notes

- Calibrated BY:_____________

4- O. BRABRAM/MET . TECH.

This report s.aall not be reproduced except

Standards & Calibration Laboratory.

Ayot*

72
-7

Report No. 1000018203

ALIBRATION REPORT

Instrument SEISMIC RECORDER

Manufacturer oYo

Model Number 3331

Inst Id
Interval
Cal Date

Next Cal

006852

12 Month

06/06/200

06/06/200Serial 12004

COMPLIANCE

has been calibrated using standards and instruments
Institute of Standards and Technology (NIST), Sandia

accepted value of a natural physical constant, a
icipation in National Measurement Assurance
jith the Bechtel Nevada Quality Management Process
L Z540-1-1994 and TRW MPO A08252CCOX.

Humidity: 40.0 Temperature: 75.0

Accuracy:
ACCURACY CERTIFIED TO: SEE DATA SHEETS

SOURCE OF SPECIFICATION: MANUFACTURER

Model Inst Id Cal Date Cal Due

SA 002032 11/30/1999 11/30/2000

'5B 001757 03/06/2000 03/06/2001

it last 4:1. is maintained unless otherwise stated.

AS LEFT : PASS

.1
0

Reviewed By: '

C.E.TUNLEY/ANý4R

Reviewed Date: 06/06/2000

in full, without written approval of the Bechtel Nevada
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Biechtel NBvada Report No. 100001

I Ab.AbA -- - CALIBRATION REPORT
Standards and Cafibratin Laboryxy
P.O. Box 98521, MiS NLYO)64 Las Vegas, NV 89193-8521

Company YUCCA MOUNTAIN PROJECT Instrument SEISMIC RECORDER

Department YMP M&O Manufacturer OYO

Chg . E0260240 W110255 Model Number3331
2-nJ- . DIEHL,-, C 1 15014

Inst Id

Interval

Cal Date

Next Cal

STATEMENT of TRACEABILITY and COMPLIANCE
This certifies the above instrument has been calibrated using standards and instruments
which are traceable to the National Institute of Standards and Technology (NIST), Sandia

PSL, other National Laboratories, an accepted value of a natural physical constant, a
ratio calibration technique, or participation in National Measurement Assurance
Systems. This calibration complies with the Bechtel Nevada Quality Management Process
Description, PD-0001.002, ANSI / NCSL Z540-1-1994 and TRW MPO A08252CCOX.

User Location ESCL Humidity: 40.0 Temaperature:

Cal Procedure MAN OY001 REV 1.2 Accuracy:
ACCURACY CERTIFIED TO: SEE DATA SHEETS
SOURCE OF SPECIFICATION: MANUFACTURER

Measurement Standards:

8202

006851

12 Mont S

06/06/2090

06/06/2000

75.0

:al Due

1/30/2000

'3/06/2001

stated.

1o

Instruiment Type
COUNTER

FUNCTION GENERATOR

Mfr. Model

HP 5335A
HP 3325B

Inst Id

002032

001757

Cal Date

11/30/1999

03/06/2000

C

I

0

A test uncertaintv ratio of at least 4:1 is maintained unless otherwise

Test Results Summary:
Condition
VISUAL INSPECTION: OK; AS FOUND : PASS; AS LEFT : PASS

Calibration Notes

Calibrated By:_________

0. BRA.BIIAM/MET .TECH.

Reviewed By: .T A

C.E.TUNLEY/MANAGER

Reviewed Date: 06/06/2000

This report shall not be reprod.ced except in full, without written approval of the Bechtel Nevada

Standards & Calibration Laboratory.

orv

age
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GE (I4 zbl
geophysical services
a divisir•n of Blackhawk Geometrics

TD 23A'L.
N 0O-(-- S P AnýS r, Z

dO) ~-(W 0~

P-S SUSPENSION VELOCITY FIELD LOG

SITE:
CLIENT:
AUTHOR

Y-JccA (MT\ eLo Z G R- t P ,P DATE: ':ý-k- I A - C Z

I. c~
JOB: 1 0 ,
PAGE 1 OF•(

m I i I I m

CONTACT:

CONTACT:

C~YvA yn,%c i- r-
ULZS LIJ-c-

CONTACT:

CONTACT:

OFFICE_ PHONE:__________
PHONE:

OFFICE_ PHONE:
PHONE:
PHONE:

PHONE:
PHONE:
PHONE:
PHONE:

r PHONE:

J

C

C
C

V

DRILLER:
COMPANY:

V 0f -ff AC-
I v~ MIr- -fcN'ý

E A- OP-A-tJ &-a
DIRECTIONS TO SIT"E:

(w) A -j V'v

vt

GENERAL SITE CONDITIONS/LOCATION: C. Lx..- S 1 - j f, iv \'• j/I
' I

EA#:
BOREHOLE DESIGNATION: R • . LOCATION: - . VY\(. Q " "L) D

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED K
DIAMETERS AND DEPTH RANGES: 1 i--'-O TO T---D TO

BOREHOLE TOTAL DEPTH AS DRILLED: 't 41-5 JR-

CONDUCTOR CASING?: YES V ý DEPTH TO BOTTOM OF CASING • • NO

DEPTH TO BEDROCK: jJ - 15 DEPTH TO WATER TABLE:j.,> 10 0 4-

BOREHOLE FLUID: WATER_ ; FRESH WATER MUD ; SALT WATER MUD -_

OTHER:
DEPTH TO BOREHOLE FLUID:- 6 e

CaA- S Ott
TIME SINCE LAST CIRCULATION: j7 .

~jk \6kw)

GEO Vision Geophysical Services 1785 Pomona Road, Suite B, Corona, CA 91720 Ph (909) 549-1234 Fx (909) 549-1236



GE [V'z2/z
geophysical services

: a division of Blackhawk Geometrics

J

.I

(N

SITE:
CLIEi
AUTH

* '• V- V- -ZS DATE: o; - LA
4T: PAEJOB: ?2A O
iOR: PAGE 2 OF t.•

~-00

LOGGING CREW: J(j0 1', D •-L. , 6.+12' AS -- '-

VEHICLE(S) USED AND MILEAGE: RED_ _ BLUE ;WHITE C6,L•AyJ
MOBILIZED FROM: DEPARTURE TIME:
ARRIVED ON SITE: o' ,
STANDBY TIME: <7 lV4Tr S CAUSE: NDu uO J 0 4,-.j
LOGGING STARTED:Dq 2, 1 LOGGING COMPLETED: K3 3 S'
STANDBY TIME: ___.-__ _ CAUSE: __ _.
LOGGING STARTED: \-).•,JOit2l, LOGGING COMPLETED: \JL , V
DEMOBILIZED TO: ARRIVAL TIME: - 4v
ADDITIONAL DEMOB TIME:_ _ _ REASON:__

1"13._ 7

BATTERIES CHANGED BEFORE LOGGING: YES_ ; NO-; STORED WITH NEW • q1,Oe
WINCH ilC(jOPCMPROSE-ý HAND JZ. C1rTE TvgR:Cý
INSTRUMENT 12004
GEOPHONE t -yPAo Prr' 2"- r. O66

MAINTENANCE PERFORMED ON SITE: 0k ) T7z 2oqg

tI-A ISo qo51
EQUIPMENT PROBLEMS OR FAILURES: (z e--At..r- 7. )3y

SUGGESTIONS, ADDITIONS, CHANGES: 0,)O 1-6

COMMENTS: - 6 &IJ

GEO Vision Geophysical Services 1785 Pomona Road, Suite B, Corona, CA 91720 Ph (909) 549-1234 Fx (909) 549-1236



GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE: YA MP i , P UJF'f' PP , DATE: 4 -- 0O
CLIENT: ) JOB: '2 el0 Mf41-6)

AUTHOR- ) (qý>
AUTHOR:

PAGE OF 4

DDEPTH EPTH UNFILTERED l FILTERED COMMENTS
FEET FIENO. FILE NO. CASING, WATER, ROCK, ETC

0.5 1.64_ I j3 .5" •-~ • r t CI, -zr__. 2ý-Ckq .-- te j ,v. ;,
1.0 3.28 NL&.,),,
1.5 4.92 I( . ,rr, -

2.0 6.56 0__ 
W__ _ _r_ _ __ _ _ _ _ _ _

2.5 8.20 0 _ _- "_-" _

3.0 9.84 ii"_
3.5 11.48 09'-P4.0 13.12 0 6
4.5 14.76 (
5.0 16.40 0 _._ __"_ _ _

5.5 18.04 0 CQ
6.0 19.69 o _ _ _ _ _ _ _

6.5 21.33 10 L I

7.0 22.97 q

7.5 24.61 L .. 2-
8.0 26.25 o
8.5 27.89 0

9.0 29.53 _._ __

9.5 31.17 C)
10.0 32.81 (9_,3 a_
10.5 34.45 O36 __

3

-I.

G

C

C
e
e
e.
C
C
C-

e

11.0 36.09 03H 1~ AL-dAA CL A.-?Aa't 4w, 14-_ 0t
03 S6 • Z4l,-A a lAlfAy

11.5 37.73 - - U

Ip. 12.0 39.37 U 2
T 12.5 41.01 V 31

13.0 42.65 3,30
13.5 44.29 V •)9 _ _ _ _

14.0 45.93 o'T7 8
14.5 47.57 Z2 "__,,_"_

.15.0 49.21 2 (_,
15.5 50.85 _ ____5

16.0 52.49 02.
16.5 54.13 022 'LI
17.0 55.77 0 'Z. "_-2-

17.5 57.41 O .( Z__
18.0 59.06 O2.o
18.5 60.70 0 , q 6.A1, .,,4( Af--, "

v

i 

-



GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE: 'V 15I 5 f:7 PP (-2)R DATE: c'- oo
CLIENT: V2•"GAJ JOB: ,'5 -T)2_J
AUTHOR: , LP PAGE 4 OF

DEPTH DEPTH UNFILTERED FILTERED COMMENTS
METERS jFEET JFILE NO. IFILE NO. JCASING, WATER, ROCK, ETC ,

19.0 62.34 ....0 06____ 4 , - .- •- +
19.5 63.98 __ _ _-._ _ __ _ _

20.0 65.62 0(-.gW +
20.5 67.26 & 'a p 15 ....... __ ' \ - .5 - .
21.0 68.90 o; o k: 0 5,£ 4••k••

21.5 70.54 (D o o' ._ __

22.0 72.18 Oil-')____ (,t2-- u )- ,-adL-- .
22.5 73.82 __0 "_
23.0 75.46 (!DO _,

23.5 77.10 _ _ _ _--_

24.0 78.74 00 2 0o 31 0 lxp .. ~d-~~ O',I
24.5 80.38 00 \ _ _ _,2 -f cA,,,oofvy.
25.0 82.02 _, . P , "

25.5 83.66 k4
2 6 .0 8 5 .3 0 r__ _ _ _. . . . . . . ... . .

26.5 86.94 6 r stsc-c - bea
27.0 88.58

27.5 90.22 __.________.

28.0 91.86_ ____

28.5 93.50 ___________________

29.0 95.14 +__ _ _ _- o- (kJ Joj7 .

29.5 96.78 •

30.0 98.43,
30.5 100.07 _

31.0 101.71

31.5 103.35

32.0 104.99

32.5 106.63

33.0 108.27

33.5 109.91

34.0 111.55

34.5 113.19

35.0 114.83
35.5 116.47

36.0 118.11

36.5 119.75

37.0 121.39

*

S'

~1
*1

-74

z-i.

-I

I

I
A
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GE VYk&z,ý
geophysical services
.a division of Blackhawk Geometrics
•fp..

r•(

pQz,L (,,x) TZ6o- mR-ýAL

P-S SUSPENSION VELOCITY FIELD LOG

SITE: ý L) L-c A 'V - PI -••"F- O1iff DATE: ej-ýkA -00

LA.
CLIENT:
AUTHOR: 0 5

JOB: 0 2-, 1o
PAGE 1 OF _

CONTACT: 6i s & :ry &
vCs TC-c-

CONTACT:____________

-OFFICE_ PHONE:
PHONE:

-OFFICE_ PHONE:

q e 3 - 6 2 8

CONTACT:

CONTACT:

DRILLER: ,VPA-1T1
COMPANY:'-

PHONE:
PHONE:
PHONE:
PHONE:
PHONE:

rA PHONE:
( - A- CL "--Co1" &-15• PHONE:.

I
DIRECTIONS TO SITE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION: e L. , Sc',bAJ I-/ .

EA#:
BOREHOLE DESIGNATION: (L-I- (z I LOCATION: 'e- e c.p p. 2,'•a

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED
DIAMETERS AND DEPTH RANGES: 5L0 TO - ,; __, _TO

BOREHOLE TOTAL DEPTH AS DRILLED: IL L E
CONDUCTOR CASING?: YES_. DEPTH TO BOTTOM OF CASING 5 NO___
DEPTH TO BEDROCK: DEPTH TO WATER TABLE: ,
BOREHOLE FLUID: WATER_ ; FRESH WATER MUD_•_:_; SALT WATER MUD

OTHER:

DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION:

GEOVision Geophysical Services 1785 Pomona Road, Suite B, Corona, CA 91720 Ph (909) 549-1234 Fx (909) 549-1236



JI'l

GE jVzŽ'zz
_- geophysical services

a division of Blackhawk Geometrics

SITE: "Yvk P LC-- 2,1
CLIENT: "IyzvJ

C'

DATE:
JOB:

t -I t- - o
1:ý, clý

AUTHOR. 6n PAGE 2 OF-

LOGGING CREW: 6I;6_i • t/f2. ( -OT_?

VEHICLE(S) USED AND MILEAGE: RED__ BLUE _ ;WHITE /Zc7 t
MOBILIZED FROM: DEPARTURE TIME:
ARRIVED ON SITE:
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 1S NO_; STORED WITH NEW
WINCH COMPROBE HAND WHITE TRK
INSTRUMENT 12004 15014

GEOPHONE (2111 !Fo 27-6 C29.L

MAINTENANCE PERFORMED ON SITE: t,'JT 5 IN0/2- 1 VM-f
C> 3 -

L-4. (.So 7_qj .
EQUIPMENT PROBLEMS OR FAILURES: (0-0L-,A _.o oC(

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS:

GEO Vision Geophysical Services 1785 Pomona Road, Suite B, Corona, CA 91720 Ph (909) 549-1234 Fx (909) 549-123k

N



GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE: m-,f 1.S.: 5 F- PP ..-.- DATE: -r-1 -- 00

CLIENT: ? . JOB: 2.- O
AUTHOR: J (7r PAGE OF OF

DEPTH DEPTH UNFILTERED fFILTERED COMMENTS

METERS FEET IFILE NO. IFILE NO. CASING, WATER, ROCK, ETC

0.5 i.64 /C-E

1.0 3.28

1.5 4.92

2.0 6.56

2.5 8.20 /

3.0 9.84 .. /
3.5 11.48
4.0 13.12

4.5 14.76
5.0 16.40
5.5 18.04 In

6.0 19.69 r/_____)

6.5 21.33 L Pz
7.0 22.97

7.5 24.61 I____

8.0 26.25

8.5 27.89

.9.0 29.53

9.5 31.17 /

10.0 32.81

10.5 34.45

11.0 36.09
11.5 37.73

12.0 39.37 V

12.5 41.01

13.0 42.65

13.5 44.29

14.0 45.93

14.5 47.57

15.0 49.21

15.5 50.85

16.0 52.49 _

16.5 54.13

17.0 55.77

17.5 57.41

18.0 59.06

18.5 60.70

0
47

-S



SITE:

CLIENT:

GEOVISION
AAFC-: E:S P

SUSPENSION LOG(
Ifp P L--- z 1A

GING FIELD NOTES
DATE: t- (I -- CO
JOB: O-2-•-Q
PAGE .4 1- OF G7AUTHOR: ' ~7-

I - ! q q

DEPTH DEPTH UNFILTEREDMETERS FEET FILE NO.

FILTERED
FILE NO.

COMMENTS

CASING, WATER, ROCK, ETC I .. .
19.0 62.34

19.5 63.98 /_
20.0 65.62

20.5 67.26 __

21.0 68.90

21.5 70.54 _

22.0 72.18 __

22.5 73.82 __

23.0 75.46 ,,/
23.5 77.10 _ _ _,_,__ _

24.0 78.74 ,___)_'___"

24.5 80.38 /1Q_

25.0 82.02 ___ ___

25.5 83.66

26.0. 85.30 _,_

26.5 86.94

27.0 88.58 /

27.5 90.22 __

28.0 91.86

28.5 93.50
29.0 95.14
29.5 96.78

30.0 98.43 / , _ _ _ _

30.5 100.07

31.0 101.71 L k) 1Q, .-EF 7 & :v -
31.5 103.35 Q-ff!/ r'l-'5-12- - '

32.0 104.99 __ __ _ __ __.

32.5 106.63

33.0 108.27 0 _ _,,_

33.5 109.91 0 1
34.0 111.55 _____ _

34.5 113.19 0_(3
35.0 114.83 ol\ "•

35.5 116.47 0 1 _

36.0 118.11 0 \0

36.5 119.75 (0 1ý
37.0 121.39 .0 6

-~1

.1

-7.



r~... ~

GEOVISION SUSPENSION LOGGING FIELD NOTES
ii5 •,f t-3)P E tL C- - 2- DATE: !I - I% - 00LSITE: •'• A

CLIENT:
AUTHOR:

T~O JOB: uZ1 l) /(4,
PAGE - L OF

DEPTH DEPTH UNFILTERED FILTERED COMMENTSMETERS FEET FILE NO. , FILE NO. ,CASING, WATER, ROCK, ETC

37.5 123.03 0o o7-_
38.0 124.67 00_
38.5 126.31 _ o___

39.0 127.95 o o _4

39.5 129.59 003
40.0 131.23. o 2..
40.5 132.87 10_9 __ J 0AO e- (,:-: o

41.0 134.51 oc

41.5 136.15 ..... . . . ",_ __' ',

42.0 137.80

42.5 139.44 "pry 6.v'n ,,- ,

43.0 141.08 4- ,S
43.5 142.72 .__ - p-k ,..
44.0 144.36 - f .- "
44.5 146.00

45.0 147.64

45.5 149.28

46.0 150.92 ___________________

46.5 152.56 _ _,,,_ _ __......

47.0 154.20 __

47.5 155.84

48.0 157.48

48.5 159.12

49.0 160.76

49.5 162.40

50.0 164.04

50.5 165.68 cv

51.0 167.32

51.5 168.96

52.0 170.60

52.5 172.24

53.0 173.88

53.5 175.52

54.0 177.17

54.5 178.81

55.0 180.45

55.5 182.09 _ _ ,,

V~i;

G"

C-
C
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GE VYFPz
geophysical services
a division of Blackhawk Geometrics

i-(p ýT ý -

r~b~-7~3K- 4SýPAZ-cý

j(p5 '~-S-~

~±6t3 Z2

P-S SUSPENSION VELOCITY FIELD LOG

SITE:_____
CLIENT:
AUTHOR:

0)cf- rvv-j PO EýF- Off DATE:__________
JOB: 0 2110
PAGE 1 OF to

-I
0

C

C.
1('

CONTACT: "..A"•A

CONTACT:

6ro o-ThF- -OFFICE_

_OFFICE_

CONTACT:

CONTACT:

PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:

DRILLER:__
COMPANY:-

rv'%\ \c
4r-TZFý

i

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

EA#:
BOREHOLE DESIGNATION: -2 - - LOCATION: ,:•eP- 22 • - ZSL

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED
DIAMETERS AND DEPTH RANGES: 20 TO "I'V "_ , TO
BOREHOLE TOTAL DEPTH AS DRILLED: 4 d - 0. •44
CONDUCTOR CASING?: YES___ DEPTH TO BOTTOM OF CASING 5 f; NO
DEPTH TO BEDROCK: • DEPTH TO WATER TABLE: 100$'
BOREHOLE FLUID: WATER__ FRESH WATER MUD X ; SALT WATER MUD -

OTHER:
DEPTH TO BOREHOLE FLUID: "- TIME SINCE LAST CIRCULATION:A-li S

GEO Vision Geophy~sical Services i17s5 Pomona Road, Suite B, Corona, CA 91720 Ph (909) 549-1234 Fx (909) 549-1236



~29
F

--.....GE( Vzictzbq
geophysical services
a division of Blackhawk Geometrics

DATE:__________
JOB: 02-0'-1 2
PAGE 2 OF __

'ýAA0 -,5S OV -'SITE:
CLIENT:
AUTHOR:

T172.-v
• .. i¸

LOGGING CREW:
VEHICLE(S) USED AND MILEAGE: RED_ _ BLUE ;WHITE
MOBILIZED FROM: DEPARTURE TIME:
ARRIVED ON SITE: QO V , i's
STANDBY TIME: R kr, CAUSE: Orl \Neer
LOGGING STARTED: LOGGING COMPLETED:
STANDBY TIME: CAUSE:
LOGGING STARTED: LOGGING COMPLETED:__
DEMOBILIZED TO: ARRIVAL TIME:
ADDITIONAL DEMOB TIME: REASON:

qC-I'.-oo f-e o--
BATTERIES CHANGED BEFORE LOGGING: YES ; NO X; STORED WITH NEW
WINCH COMPROBE HAND WHITE TRK
INSTRUMENT 12004 15014
GEOPHONE '1rO0 . 1 Z0 6J

MAINFENCE PEOFNRMED ONE: 1W S(A) 0.o 0, q
Cow\%ON .5 e&"D I e- 74 C 5 3

EQUIPMNT PROBLEMS OR FAILURESI (, C-1  0 ,3:3-

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS: " ",.,

1.N' CA- TIz\,- ..- _ tJT FVZ-6v

-I

GEO Vision Geophysical Services 1785 Pomona Road, Suite B, Corona, CA 91720 Ph (909) 549-1234 Fx (909) 549-1236

A



1~%3

(AC
GEOVISION SUSPENSION LOGGING FIELD NOTES

'__.__- t DATE: -( .- O0SITE:

CLIENT:
AUTHOR: JC~~

JOB: cK2JO
PAGE "3 OF (t?

DEPTH DEPTH UNFILTERED FILTERED lCOMMENTS

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

0.5 1.64

1.0 3.28 ___._'____" --__-

1.5 4.92_

2.0 6.56 \

2.5 8.20

3.0 9.84

3.5 11.48

4.0 13.12

4.5 14.76

5.0 16.40

5.5 18.04 |/ _-_

6.0 19.69

6.5 21.33 __L/N_ _ _

7.0 22.97

7.5 24.61

8.0 26.25

8.5 27.89

9.0 29.53

9.5 31.17

10.0 32.81

10.5 34.45

11.0 36.09

11.5 37.73 \

12.0 39.37

12.5 41.01

13.0 42.65 __

13.5 44.29

14.0 45.93 "\

14.5 47.57

15.0 49.21

15.5 50.85

16.0 52.49

16.5 54.13

17.0 55.77

17.5 57.41

18.0 59.06

18.5 60.70

~~1

~1

0

A0

A

I



I

ITE: on I'

LIENT:
UTHOR: •

NCi

071
"EOVISION SUSPENSION

5 .*pJpp Z t6

LOGGING FIELD NOTES
DATE: 't.- \53 -- OD

JOB:
PAGE

0 21- m"uv•

EPTH DEPTH lUNFILTERED FILTERED ICOMMENTS
.ETERS jFEET IFILE NO. IFILE NO. ICASING, WATER, ROCK, ETC

19.0 62.34 ____

19.5 63.98 _,,,J0 ',-,/

* 20.0 65.62 _-"_ _ _

_ 20.5 67.26
21.0 68.90
21.5 70.54 \I

22.0 72.18
22.5 73.82
23.0 75.46 . _ _ _ _ _

* 23.5 77.10 "Z _ __ __O

S24.0 78.74 ,3\

* 24.5 80.38 IL 3°0

. 25.0 82.02 __,__,_ _

25.5 83.66 , Z

26.0 85.30 z__,

-. 26.5 86.94 "2;71 _

Q 27.0 88.58 714 ]r t ,% V- . o.,, 4- -e)t&v-r,, o-4-, c
4 $ .~.-. 4- r - I I I m -- " " -- I

.0

27.5 90.22 r -'-'vj L' 6-k+
Zfov4

28.0 91.86 Z,3
28.5 93.50 -_- _ ?I,, C_ 2120

29.0 95.14 _____________ .= $,-,, .
29.5 96.78 1,i _,__

30.0 98.43 7__ __

30.5 100.07

31.0 101.71 ___ _

31.5 103.35 ___

32.0 104.99 2- q
32.5 106.63 2-1 7Z z,,7-

33.0 108.27 -t 7 e)\'__
33.5 109.91 -Z-6 21 1
34.0 111.55 Z ,,___ _____ t .,,-. ,

- 34.5 113.19 --- _ __,_

35.0 114.83 10_

35.5 116.47

~36.0 1118.1 .o __________
' 36.5 119. 75

.37.0 121.39 ( ZOV I L ., '__*_ __ ____



SITE
CLIE
AUTI

GEOVISION SUSPENSION LOGGING FIELD NOTES
'fA l"•. bS F- -RI 'LPP.• I DATE: •• -\• ""O

NT: m.ILA) JOB: V2,,l"
HOR: - ) PAGE OF

DEPTH DEPTH I UNFILTERED ' FILTERED COMMENTS I
IMETERS FEET IFILE NO.F NCASING, WATER, ROCK, ETC

37.5 123.03 ___ _ _ _

38.0 124.67 Z", .o__2,,_ _ _ _

38.5 126.31 Z -z \ 0 ,

39.0 127.95 I__ _ _ _ _ 1- .,
39.5 129.59
40.0 131.23 _ _ __"

40.5 132.87 _ _ _ _ _ _

41.0 134.51 _ _ ,_ _ _ .. .......
41.5 136.15 _ _ _ _ _ _

42.0 137.80 ___ _

42.5 139.44 2-
43.0 141.08 IiC2iiII
43.5 142.72 to
44.0 144.36 _ _ __ _ _

44.5 146.00 _ _ _ _ __ _,

45.0 147.64 ____ _

45.5 149.28 184
46.0 150.92 _ __,_-_ _ _

46.5 152.56 jJ { J16 .4 -\

47.0 154.20 .LA e *-,#

47.5 155.84 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

48.0 157.48

48.5 159.121 '4j
-.,49.0 160.76 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

49.5 162.40 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

50.0 164.04
50.5 165.68 __'"

51.0 167.32
51.5 168.96 "3_"_-.s
52.0 170.60 L, _" 7,-
52.5 172.24 _,.-_ _!

53.0 173.88 1 *-ID
53.5 175.52 ,_'_
54.0 177.17 _ _._ _

54.5 178.81
55.0 180.45 16 _

55.5 182.09 16,_ _ _

&

I

-I

4

.4

(I
4I

I
I
I

~1



N

SITE:= CLIEP

AUTHDET
MET

GEOVISION SUSPENSION LOGGING FIELD NOTES
fP PP$F DATE.:______________

kiT: JOB: '220
OR: \ 6-V PAGE OF (O

H IDEPTH UNFILTERED
-RS IFEET FILE NO.

- ~ I

I FILTEREDFILE NO.
COMMENTS
CASING, WATER, ROCK, ETC I

-- r

56.0." •183.73
56.5 185.37 __

57.0 187:01 \_ __ _ _

57.5 188.65 _____

58.0 190.29 • _-_

58.5 191.93
59.0 . 193.57
595 195.21 ...... _ _ _ _

60.0 196.85 . ...... _ _ _ _ 5-.'. •, - .., -
60.5 198.49
61.0 200.13 __

61.5 201.77 .

62.0 203.41
62.5 205.05 __ __ _
63.0 206.69 b-D

63.5 208.33 ___

64.0 209.97 . ___ _

64.5 211.61 ______

65.0 213.25
65.5 214.90____ ____

66.0 216.54 _

66.5 218.18 \ 3 3
67.0 219.82 .q

67.5 221.46 I0 V{ .AqO ioh o08
68.0 223.10 9 I' ",6
68.5 224.74 .
69.0 226.38
69.5 228.02
70.0 229.66 _ _ _

70.5 231.30 _ _ __"

71.0 232.94 _____-.,_

71 .5 234.58 ___ ___-

72.0 236.22 k

72.5 237.86
73.0 239.50 (l',
73.5 241.14 ___--___

S74.0 242.78 12'4- _ __;

*1

71



"!:

8ITE!
CLIENT:

AUTHOR:_

GEOVISION
ymvp -SF-S 03

SUSPENSION LOGGING
P t -•' !, (6 DATE:_

JOB:

FIELD NOTES

02,,
'. A

PAGE 4- OF __ _____

DPTH IDIPHUN FILTERED FLTERED COMMENTS
METERS IFEET IFILE NO. FILE NO. CASING, WATER, ROCK, ETC

74.5 244.42 _____

75.0 246.06 _ _ _ _ __ _

75.5 247.70 '__Z' _

76.0 249.34 l1 _ _ __ii

76.5 250.98 'Z" |

77.0 252.62 7- c 2- (2ITV0 12 12- 7 Fa
77.5 254.27 ___ 1 _ ___ _

78.0 255.91 18 __"__

78.5 257.55 i _ _ _ _ _ _ _ _ _

79.0 259.19 ((o

79.5 260.83

80.0 262.47 (1 __

80.5 264.11 I_

81.0 265.75 _t_-

81.5 267.39 _ _ __'

82.0 269.03 \ \O __ _ _ __ _ _ __ _ __ _ _ _ __ _ _ __ _ _ __ _ _ _

82.5 270.67 \ o _

83.0 272.31 0 o

83.5 273.95 _o_ _

84.0 275-59 (o 6
84.5 277.23 0 5

85.0 278.87 I0
85.5 280.51 k 03

86.0 282.15 _ _ _ _ _

86.5 283.79 (0 _

87.0 285.43 b OZ

87.5 287.07 0'-- _

88.0 288.71 of_

88.5 290.35 __ _ __ _

89.0 291.99 I_(_
89.5 293.64 _ _l

90.0 295.28 O4- 4
90.5 296.92
91.0 298.56

91.5 300.20 bct C-DPT AAO
92.0 301.84 (_ S __

92.5 303.48 ot_



p i sl

,ýA
D\JC ~ q4•- - .

GEOVISION
t~yl0,E-'F- NJSITE:

CLIENT:
AUTHOR:

SUSPENSION LOGGING FIELD NOTES
f h ~I uDATE: -00-

JOB: -&P 7V
PAGE C OF -

: "!.i-

I

E DEPTH r UNFILTERED
METERS IFEET IFILE NO.

FILTERED COMMENTS
FILTERED
FILE NO. ]COMMENTSCASING, WATER, ROCK, ETC I " I

F *I - I

93.0 305.12 __ _ _ __ _ _ _ __ _ _ _ _ __ _ _ _ _ __ _ _ _ _ _

93.5 306.76 C&_L
94.0 308.40 08 '5-
94.5 310.04 081L..)

95.0 311.68 ____3 ,_
95.5 313.32 .4p *4., 0' 6 2

96.0 314.96 080 0 'A
96.5 316.60a
97.0 318.24 1.S 74 tI4•- k•..
97.5 319.88 0 :)-0 ,e

98.0 321.52 0

98.5 323.16 ___-__-__

99.0 324.80 ,__4_ _

99.5 326.44 Q 3ý3100.0 328.08 _ _ _"__-_ _

100.5 329.72 0 • 1
101.0 331.36 ____

101.5 333.01 0_ 6___
102.0 334.65 1 1 1
102.5 336.29 _ C _ __,__ __ _

103.0 337.93 0((o_

103.5 339.57 ______ _

104.0 341.21 ____

104.5 342.85 _ _ _ _ _ _ _,,_- "_ -_ _ _ _ _ _ __,_ _ _

i05.0 344.49 06 ---2
105.5 346.13 0 6 106 I l
106.0 347.77 0 J(o 0_.--,

106.5 349.41 __ t>,,A S a-r, r.

107.0 351.05 0______ _

107.5 352.69 0__ __" __ __

108.0 354.33 Q '5"4 __ ,-. .-

108.5 355.97 _ _ _ _ _ _ _ ii--w A,- it-
109.0 357.61 _ __ __ __

109.5 359.25 0 •" 3
110.0 360.89 G 2-
110.5 362.53 0
111.0 364.17+ _ 0 ___

"i~~ . . . . . . . .. . .... .....

Li



•'"•E•O VISION SUSPENSION LOGGING FIELD NOTES
SITE: {AA• , g- -t) . P DATE: 9-V5\ -06
CLIENT: "TyZ.4 JOB: 0' -'-"_rLtA)

AUTHOR: ,.J (.l'-) PAGE • OF (o

DEPTH IDEPTH IUNFILTERED FILTERED [COMMENTS
METERS IFEET IFILE NO. [FILE NO. CASING, WATER, ROCK, ETC

111.5 365.81 0 _

112.0 367.45 O0 8
112.5 369.09 0 q___
113.0 370.73 -
113.5 372.38 0
114.0 374.02 0 q
114.5 375.66 o q CA.- - 01A

115.0 377.30 0 t..4 1 "

115.5 378.94 0 R . 735,,A s)e
116.0 380.58 U31_____,___-_ ga.•' e"
116.5 382.22 038 _ _ 13 1' •-
117.0 383.86 (2,3"
117.5 385.50 0 ___,_:_

118.0 387.14 __._

118.5 388.78 o03(4
119.0 390.42 ( 93

119.5 392.06 0 3Z,-
120.0 393.70 0 3 (

120.5 395.34 Q. _,____/__.___

121.0 396.98 O -

121.5 398.62 ~________
122.0 400.26 C- ',

122.5 401.90 ______ _

123.0 403.54 U __

123.5 405.18 0 (7 . - -

124.0 406.82 0 '.3
124.5 408.46 0 -2-2_

125.0 410.10 0 2-
125.5 411.75 L ZO
126.0 413.39 0( f. l!) I i tit
126.5 415.03 ' >'•

127.0 416.67 0I)AY-'-r , 044 (

127.5 418.31 0
128.0 419.95 0 13 ION ' GvA
128.5 421.59 0 1 )

129,0 423.23 0 __

129.5 424.87 1 __

I

I.

.4

4.

d

* 'I



GEOVISION SUSPENSION LOGGING FIELD NOTES
E: yuce-A PO•'T" J f'F E t JPFe DATE: (lS -0-
rHOR: 4 JOB: Z " PAG O F

____________________ PAGE to' OF_ ______

SIT]
CLI
AUf

V IDEPTH IDEPTH 'UNFILTERED
•IMETERS FEET IFILE NO. I FILTEREDFILE NO.

COMMENTS
CASING, WATER, ROCK, ETC

I
130.0 426.51 co _

130.5 428.15 00 ,_

131.0 429.79 00 _)_

131.5 431.43 __D__

132.0 433.07 CO s _"

132.5 434.71 o0 q p_-,____ ,_-____._ _.. __-

133.0 436.35 0o03

133.5 437.99 _ _ _ _ ___ _

134.0 439.63 - o- 1 "(. O.

134.5 441.27

135.0 442.91 n_._ _ T P vfr e .. c-
135.5 444.55 ?2_ I3,.'i4- 3." , .n

136.0 446.19 e45___ I, A..
136,5 447.83 __

137.0 449.48

137.5 451.12

138.0 452.76

138.5 454.40
139.0 456.04 ._

139.5 457.68

140.0 459.32 " _ _ __,

140.5 460.96 ________

141.0 462.60

141.5 464.24

142.0 465.88 ,..
,142.5, 467.52

143.0 469.16

143.5 470.80

144.0 472.44 ..

144.5 474.08

145.0 475.72

145.5 477.36

146.0 479.00

146.5 480..64

147.0 482.28
I .1. 4 + ~1 .-..--I] 147.5 483.92

148.0 485.56
---- 7 "1

I.
1"
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE: tj. (Vf -P 'JpP V•--- -\%- L DATE: c--\,--O 00 I•. v . - - •

CLIENT:_

AUTHOR:

JOB: 0"-iO
PAGE ( OF I

S

i
3

I

4
fre
4-
4
4
4

4-

4

DEPTH DEPT.H UNFILTERED FILTERED COMMENTS I
METERS FEET IFILE NO. IFILE NO. ICASING, WATER, ROCK, ETC

130.0 426.51

130.5 428.15

131.0 429.79 O0 go-2- 0O ,5 QQO c ,-"

131.5 431.43 ____9___0 C -_____. C.,,_ _,

132.0 433.07 (________ 70l -L

132.5 434.71 I "4- -TO-. 03 ."
133.0 436.35

133.5 437.99 _

134.0 439.63 a -t k
134.5 441.27 ______, -_____...
135.0 442.91 _ "A..-•-r'i .

135.5 444.55 \ 4-," • -~t•,,
136.0 446.19 "_

136.5 447.83 '

137.0 449.48

137.5 451.12
138.0 452.76 ______'_ ____

138.5 454.40

139.0 456.04 \,

139.5 457.68 ________

140.0 459.32

140.5 460.96

141.0 462.60 . "_

141.5 464.24

142.0 465.88 L t, - ?i' " - t '• ",r

142.5 467.52 ,Se- C• CV-r,SN)-- V0.a-
143.0 469.16 AYS WAS_ _ _l__-7-_--"___T .

143.5 470.80
144.0 472.44
144.5 474.08
145.0 475.72 Z
145.5 477.36 __________y, 22..,
146.0 479.00
146.5' 480.64 _ III1,"• '• " I•
147.0 482.28 { ,4 •

147.5 483.92 _ _9.. c-

-- i

L
148.0 485.56 I

A. A
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GEj VM~zczw
geophysical services
a division of Blackhawk Geometrics

9LyJi6- sppgvcOS

P-S ';HPFN.,in~hi \/Fi flCIT Fiu nl or, pt6_00

SITE:
CLIENT:
AUTHOF

CONTAC

U "14/A3 ý r-

'T: 6 I+-WZS /&o ET,

CONTACT:.

CONTACT:

CONTACT:

F oP 16 ,

DATE: -- -00
A JOB: -:C

ýY DPAGE 1 OF (4

-OFFICE- PHONE:
PHONE:

_OFFICE_ PHONE:
PHONE:
PHONE:
PHONE:
PHONE:

PHONE:
PHONE:
PHONE:

7-

e

, DRILLER:
COMPANY:

I

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

EA#:
BOREHOLE DESIGNATION: J(..- ZO LOCATION: 5 97- iA-P If. z SF

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED_
DIAMETERS AND DEPTH RANGES: 9 0 TO ) ;__, TO

BOREHOLE TOTAL DEPTH AS DRILLED:. ,OD: !
CONDUCTOR CASING?: YES..L._ DEPTH TO BOTTOM OF CASING 5 ; NO
DEPTH TO BEDROCK: DEPTH TO WATER TABLE: > I () 0
BOREHOLE FLUID: WATER____ FRESH WATER MUD__L__; SALT WATER MUD - ,

OTHER:
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION: > 1 LA)•,.

Vw -

1C_

GEO Vision Geophysical Services 1785 Pomona Road, Suite B, Corona, CA 91720 Ph (909) 549-1234 Fx (909) 549-1236 -

" "• if



00

GE (fYz&ý7ý
geophysical services
a division of Blackhawk Geometrics

SITE:
CLIENT:
AUTHOR:

Iq /Vý le Eý 5 f__
=9M I

DATE:
JOB:
PAGE 2 OF

k)ee
I.

I:

LOGGING CREW: _j 0 W I
VEHICLE(S) USED AND MILEAGE: RED____ BLUE ;WHITE _ _ _

MOBILIZED FROM: DEPARTURE TIME: -=-T---

ARRIVED ON SITE: I \ O1C2
STANDBY TIME: _ _ _ _ CAUSE:
LOGGING STARTED: 1 C2 LOGGING COMPLETED: I 7,Z,,
STANDBY TIME: CAUSE:
LOGGING STARTED: LOGGING COMPLETED:
DEMOBILIZED TO: ARRIVAL TIME:
ADDITIONAL DEMOB TIME: REASON:

I-cL T-hT-7, - ,Ic_

BATTERIES CHANGED BEFORE LOGGING: YES ' NO_"• ; STORED WITH NEW
WINCH COMPROBE_ HAND WHITE TRK
INSTRUMENT 12004 (10145GEOPHONE (/) 6"' . . .

-A) I Lý 2-c C.ý 5

EQUIPMENT PROBLEMS OR FAILURES., ,0 n' -

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS:

GEOVisioi Geophysical Services 1785 Pomona Road, Suite B, Corona, CA 91720 Ph (909) 549-1234 Fx (909) 549-1236

As /



,1-I -00o J 6,pq A'-o

SITE
CLIE

.AUT

GEOVISION SUSPENSION LOGGING FIELD NOTES
E: A P E-',- F:- ,fOP ,2 DATE: __-_ _

ENT: Y(1A) JOB: _______________

HOR: i (-12 PAGE. OF g

DEPTH DEPTH UNFILTERED FILTERED COMMENTS

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

0.5 1.64 "-A.,CA,'• 1c

1.0 328 *
1.5 4.92 /

2.0 6.56 lZ c> ''_'.

2.5 8.20 C !!; ___________ (t c-

3.0 9.84 Ii06iI ___

3.5 11.48 _ V3___ ____--_______

4.0 13.12 04 \ Oc' _____

4.5 14.76 ' O

5.0 16.40 5__1
5.5 18.04 0 _"_

6.0 19.69 0 7 _ _ _ _,

6.5 21.33 C) __-_ _

7.0 22.97 0) s C--

7.5 24.61 (o '5Y
8.0 26.25 O

8.5 27.89 S ____

9.0 29.53 0 I-_

9.5 31.17 r 5o
10.0 32.81 V____
10.5 34.45 O g 3_
11.0 36.09 0____

41.5 37.73 0___ "__f_ _

12.0 . 39.37 oqqf -(I

12.5 41.01 0oci L.11
l1-'VlArcqt;- 4ýýt^ -

13.0 42.65 "

13.5 44.29 I 'i•II3III

14.0 45.93 0LW4) _______

14.5 47.57 0 ___

15.0 49.21 O _ _ __ _ _

15.5 50.85 0 _

16.0 52.49 _____

16.5 54.13 3 -__"_

17.0 55.77 03 _

17.5 57.41 03_ _

18.0 59.06 03_ __-2

.18.5 60.70 _ _ 0__ I



S-GEOVISION SUSPENSION LOGGING FIELD NOfES
L SITE: DATE: o 0

CLIENT: JOB:_ _____2_ ______
AUTHOR: PAGE OF

DEPTH DEPTH UNFILTERED LTERED COMMENTS

METERSFEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

19.0 62.34 _ _ __e _

19.5 63.98 0 _,._

20.0 65.62 __ _ _ _ (ta0rrL

20.5 67.26 0 7,,_-_ _

21.0 68.90
21.5 70.54 __ _ _

22.0 72.18 0 zq
22.5 73.82 0 ,

23.0- 75.46 0 -Z 2'
23.5 77.10 _,_,,_.....-_,_.

24.0 78.74 0,2- Z-

24.5 80.38 0 ('1
25.0 82.02 0 ,

25.5 83.66 __ _ ,, " _-

26.0 85.30 ,

26.5 86.94 c I'
27.0 88.58 1 q
27.5 90.22 0(-32
28.0 91.86 0 %2-.,..-

28.5 93.50 0 \

29.0 95.14 • , o
)T 29.5 96.78 00 V

30.0 98.43 z K7

30.5 100.07 _ _ :-)'

31.0 101.71 00
31.5 103.35 C20 ....._._._._._.

32.0 104.99 QO a
32.5 106.63 O Z 0 0o _3_ __ __

33.0 108.27 'Z . ' Il- k0 __ __ __ __ __ __ __

33.5 109.91 _ _ _

34.0 111.55 m, .Z .

34.5 113.19__

35.0 114.83
35.5 116.47 D i_)___ _'__ ,___'_Tli_. "__:',_

36.0 118.11 A "i 0
•36.5 119.75 tvf_ ___ _ ad.__,

37.0 121.39 _ _ _'_- _ _ _ _ _ _-
• . , . . ... . . . . .

rh ": " " " ' ' " " "" m .. ::t,



[ 0 ýý* ýI'V\ ýý -

1z~ ~>ce4~w\c I !ýek CAP
elt:ý L

L,~I
i•cce/as ILI#Ac . gCR;lp

j4oo R~ ~-~-
ý eýS5 v ýtn C~ 6L1O~

(6 K A 4A- P -

(3~Q~ cr't

C, - 6-05D

- .1
I--- -



'AI

z§- 'GE
geophysical services
a division of Blackhawk Geometrics

'5+ c

IY~ ON N-u--
- 4c5

P-S SUSPENSION VELOCITY FIELD LOG

SITE: tI ..- 4- I 't\) Y'P2_2O (__. : p4??
CLIENT:
AUTHOR: ,7

DATE; 01 -) l--OD
JOB: (D2•.1"-O
PAGE 1 OF__

=4L
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50.0 164.04 5-', 3 . r-y - ,
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John Diehl

From: John Diehl <jdiehl@geovision.com>
To: <Michael_Luebbers@urscorp.com>; <lvanWong@urscorp.com>
Cc: Rob Steller <rsteller@interserv.com>
Sent: Monday, September 18, 2000 10:33 PM
Attach: (-Summary of Progress OYO P-S Log.xls, - s
Subject: ,Re--onlnrnOYO surveys in the week of Sept. 11

Here is progress to date. Before your conference call, I hope we will have
(,k• logged RF-22 on Tuesday AM.

Some thoughts:
1. There has been significant loss in accessibility of boreholes due to a
combination of collapse and inability. of these boreholes to hold water.
2. In the opinion of the driller, which based on my experience I have to
agree, the dry mudcake on the borehole walls is good for perhaps one filling
with freshwater fluid. If this takes too long, or if the hole requires
filling again, the mudcake is easily worn away by the flow of fresh water
and the borehole will no longer hold water. In the case of RF-2 1, we were
not even able to get the borehole fill once. The worst aspect of this is
two parts: 1) the possibility of large washouts that will result in grout
bulbs in the cased borehole (we will see what the caliper log shows),
thereby affecting the Downhole logging, and 2) the deposition of material in
the bottom of the borehole, reducing the available depth for logging. 1
3. The OYO P-S logging method is best and most successfully applied in
recently circulated boreholes, with the driller available to top off the
borehole with fresh mud. This was the case in RF-16. However, by the time
we could access this borehole, about 5 hrs had elapsed, and the borehole was
already losing fluid. The driller could not wait and continue to supply mud
so we were limited in logging the top.
4. If a borehole cannot be logged fresh with the driller waiting, the next
best answer (to avoid losing an unacceptable amount of borehole) seems to be
to case the borehole. RF-26 provided much better data than RF- 13. I
believe the reason is that it was drilled using the rotary mud method rather
than rotary air, leaving a smoother wall. Unfortunately we lost about 20ft
due to unsupported casing (no grout), so we must be very careful with
grouting these boreholes.
5. 1 recommend that the incomi'lete boreholes be relogged using the OYO P-S
Suspension method after casing.
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OYO P-S SUSPENSION LOGGING
SUMMARY OF PROGRESS THROUGH 9-18-00

Borehole #
RF-28
RF-21
RF-16
RF-20
RF-26
RF-24
RF-22

OYO P-S Logged
9-14-00
9-14-00
9-15-00
9-16-00
9-16-00
9-18-00

sched 9-19-00

Depth as Drilled Depth as logged Deepest meast

99.75 91.9 80.4

192 145 132.9
451.8 451.8 439.6
160 120 108.3
264 264 251

253 177.2 164

Shallow meast
4.9

103.4
77.1
6.6
4.9
57.4

Lost due to water Lost due to collapse
0 8
98 47
72 0
0 40
0 0
52 76

c2 ~ Iv4.

Total Lost Comments
8 Uncased

145 Uncased
72 Uncased
40 Uncased
0 Cased

128 Uncased

I...

1

NOTES:
1. RF-16 logged within 5 hrs after last circulation
2. RF-21 took 3,200 gal water

~3 . - r- -ý2 1?,'-1 hA e 4

-. Or

4o s-," s jgd 9/19/00 7:32
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geophysical services SPA

a division of Blackhawk Geometrics ,oT r-YT
%-S asI- VLDL

P-S SUSPENSION VELOCITY FIELD LOG
6H

SITE: "i -W,-.P4OJ6'ý (1J (,.- ,f'qP
CLIENT: ' "1D=.Al
AUTHOR: ,if

DATE: 'Ic- I 0 - O
JOB:
PAGE

CONTACT: tjtyzt ý (A (JLS-i---

CONTACT:

CONTACT:

CONTACT:

DRILLER:
COMPANY:

DIRECTIONS TO SITE:

-OFFICE PHON
PHON

_OFFICE_ PHON
PHON.
PHON
PHONI

_ PHONI
PHONI
PHONI
PHONI

1 OF

E:
E:
E:
E:
E:
E:
E:
E:
E:
E:

GENERAL SITE CONDITIONS/LOCATION:

EA#:
BOREHOLE DESIGNATION: (ŽLA- 7_ 12- LOCATION: ,•e_.. .tr.(o. - Z 9

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED
DIAMETERS AND DEPTH RANGES: 57 0 TO - Y_;__ TO
BOREHOLE TOTAL DEPTH AS DRILLED: 5V9 ." ,. 3
CONDUCTOR CASING?: YES V, DEPTH TO BOTTOM OF CAFING . NO__NO
DEPTH TO BEDROCK: DEPTH TO WATER TABLE: ( COO"
BOREHOLE FLUID: WATER ;FRESH WATER MUD V ; SALT WATERMUD_;

OTHER:
DEPTH TO'BOREHOLE FLUID: W L ' TIME SINCE LAST CIRCULATION: '-q-O0 % "+0 4 L.OI-

I ~GEO~'Ision Geophysical Services 1785 Pomona Road, Suite B, Corona, CA 91720 Ph (909) S49-1234 Fx (909) 549-1236
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geophysical services
a division of Blackhawk Geometrics

SITE: OPP/ z< ~fY DATE:_ ______
CLIENT: _ _-_ ___J _JOB: ( -
AUTHOR: . PAGE 2 OF

LOGGING CREW: I I OWL,, C--1q-QT -
VEHICLE(S) USED AND MILEAGE: RED____ BLUE ;WHITE P-_Fr
MOBILIZED FROM: DEPARTURE TIME:
ARRIVED ON SITE:
STANDBY TIME: CAUSE:
LOGGING STARTED: 0 ti 3 q LOGGING COMPLETED: 2-
STANDBY TIME: (-1 OA LI CAUSE: "no ,L) c-fr--
LOGGING STARTED: 1.,)Oo LOGGING COMPLETED: *±ý t 0-3
DEMOBILIZED TO: ARRIVAL TIME: I(-O W
ADDITIONAL DEMOB TIME: REASON: _J__ _._ _ __

BATTERIES CHANGED BEFORE LOGGING: YES_; NO ; STORED WITH NEW
WINCH COMPROBE HAND WHITE TRK
INSTRUMENT 12004 .5014
GEOPHONE A&2,-.f•,,,c. 6, 6

Efk)%P v~? 1.S: &D -240t153
0 ru -•- .E--i O --D

Ortve--< "2c oH L-
EQUIPMENT PROBLEMS OR FAILURES:- L.3. I t 1 3.'5A":7-

SUGGESTIONS, ADDITIONS CHANGES:

COMMENTS:

,

GEO Vision Geophysical Services 1785 Pomona Road, Suite B, Corona, CA 91720 Ph (909) 549-1234 Fx (909) 549-1236



GEOVISION SUSPENSION LOG(
SITE:

41 !

3ING FIELD NOTES
DATE:
JOB:

PAGE OF .

COMMENTS 17
CASING, WATER, ROCK, ETC

CLIENT:
AUTHOR:

'DZA.Aj

- DE PTH I DEPTH UNFILTERED

a' [METERS FEET FILE NO.
FILTERED
FILE NO. I

9
9
9
I

9-

I
9

F

r

0.5 1.64

1.0 3.28,_. 'c (•....( C. _ _ __ .
1.5 4.92 _

2.0 6.56 f_
2.5 8.20 \.

3.0 9.84 ",

3.5 11.48 _

4.0 13.12 ._

4.5 14.76 \

5.0 16.40 \_.....

5.5 18.04
6.0 19.693 &_ _ _ _

6.5 21.33

7.0 22.97

7.5 24.61 _t_ _ __'-

8.0 26.25

8.5 27.89 _
.9:0 29.53 \..

9.5 , ,3,1.17 . .
10.0 32.81

10.5. 34.45\
11.0 36.09\

11.5 37.73 r

12.0 39.37\
12.5 41.01 '

13.0, 42.65\

13.5 44.29

14.0 45.93•,.
145 47.57\

15.0 49.21\

15.5 50.85\
16.0 52.49 '

16.5 54.13\.

17.0 55.77

17.5 57.41 ....

18.0 59.06

18.5 60.70

~~~~~1

..... I

11
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SITE:

CLIE
AUTH

GEOVISION SUSPENSION LOGGING FIELD NOTES
•J'1At" p [. %r 1- 4- ' ODDATE:______________

NT: f.A JOB:___ ____

IOR: ........ _ PAG.E---4 OF

.. ,EtPTH IDEPTH UNFILTERED
IMETERS FEET I FILE NO.

FILTERED

FILE NO.
COMMENTSCASING, WATER, ROCK, ETC I

19.0 62.34

19.5 63.98

20.0 65.62

20.5" 67.26 _ ___

2 1.0 68 :90_______________ ____

21,•5 70.54 __ ___,____ __

22.0 7.2.18 _ _ _ _ _,-_ _ _ _ _ _ _ _ _ _ _ _

22.5 73.82

23.0 75.46 \

23.5- 77.10

24.0 78.74 .___

24.5. 80.38 _,,,

25;0 82.02 _ _ _.

25.5 83.66 .

260: 85.30 ',

26.5, 86.94 "_

27.0! 88.58
27.5 90.22

28.01 91.86 V__________________

28.5 93.50 .___

29.0. 95.14 .3, -. -" $n k VV"X4,,4...

29.5 96.78 i , -

30.0 98.43 _____"
30.5, 100.07 l

31,0O 101.71 ")'

31.5; 103.35 ___

32.0" 104.99 _ _____

32.51 106.63 , 1-___r

Al

-Ir

C

•.-6

-7'

33.0 108.27

33.5 109.91 _--_ _ _ __,

34o.0 111.55 __

34.5. 113.19 _ -___

. 35.01 114.83 -___ ___,

35.5! 116.47 __

36.0 118.11
36.S 119.75

37.0. 121.39 _____ I
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GEOVISION SUSPENSION LOGGING FIELD NOTES
E: 1 PO Ne PC a I P.,, DATE:.____________
E NT: JOB: 0 2A,-"l 0

HbOR: PAGE* " OF i

TH DEPTH UNFILTERED

TERS FEET FILE NO.

-, I I

FILTERED 
COMMENTS

IFILTEREDFILE NO.
COMMENTS,
CASING, WATER, ROCK, ETC

Il1J~ -

V
F

37.5 123.03 _ _ _ _ _ _

38.0 124.67 "___ _

38.5 1,26.31

39.0 127.95
39.5 129.59 __

40.0 131.23 I _

40.5 132.87 k+ I • , 4 , .r 160
41.0 134.51 .1 ____

41.5 136.15 ____

-'42.0 137.80 ____

42.5 139.44 1 ____:_ _

43.0 141.08 _____

43.,5 5 -442.72 __-_

.44.0 144.36 i ___ _

44.5 146.00 ____

45.0 14.7.64 [ .__

45.5 149.28 __-__.

46.0 150.92 ___-__ _

46.5 152.56
47.0 154.20 ______-

47.5 155.84 T ~ 7_________________
48.0 157.48 I L4 s

)t!

48.5 1i59.12 'I Ui L

49.5 162.40

50.0 164.04
50.5 165.68

51.0 167.32 $ _'__ _

51.5 168.96 ,._3_ _

.52.0 170.60 C3 -f
'52.5 172.24
53.0 173.88

54.0 177.17 ________

54.5 178.81

55.0 1:80.45 Af -0Z" .
55.5 182.09 0_ __."_ __ __ _
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31ON
SITE:

- CLIENT:_
AUTHOR:

QmbVp 6117-
SUSPENSION LOGGING FIELD NOTES
t"J(< • ••."2-' DATE:____________

JOB: 0 2..l o

PAGE 6, OF____

12TpAJ
Jo9

DEPTH DEPTH )UNFILTERED FILTERED COMMENTS
METERS FEET FILE NO. IFILE NO. ICASING, WATER, ROCK, ETC I

56.0 183.73 1• W.." /"i,
56.5 185.37 2,_ _ _ _ _ _ __ _ _ _ _ _ _

57.0 187.01 _ _ _ _ _ _ __'_r_

57.5 188.65_ 2-(• , -- v *• '
58.0 190.29 . "
58.5 191.93 ',. '

59.0 193.57 'I 2- 
__

59.5 195.21__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

600 196.85

60.5 198.49
61.0 200.13 - 4 - -
61.5 201.77
62.0 203.41 (vX. , .AId.
62.5 205.05 .,)

63.0 206.69 _ __ __r
63.5 208.33 p L',/J. 6f. •-',.
64.0 209.97 II
64.5 211.61 10
65.0 213.25

65.5 214.90 0o \___e______________

66.0 216.54 -a 0
66.5 218.18
67.0 219.82___

67.5 221.46 0 1Oq
68.0 223.10 0
68.5 224.74 02-..
69.0 226.38 4O _o_

69.5 228.02 4",.j Vf j• Jf0 e. :,...
70.0 229.66 lo0I o L ,kAA,-)t-
70.5 231.30 0 ____ 

_
71.0 232.94 Q ____ 

_
71.5 234.58 (D .__
72.0 236.22 r)H2Lo
72.5 237.86 ' r( •-U2-
73.0 239.50 o_"__
73.5 241.14 __

74.0 242.78 0 61__

e
C
4:
C
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GEOVISION
SITE: \I4jý,

CLIENT: -1 IA)

AUTHOR: V

SUSPENSION LOGGING FIELD NOTES
DATE: qG•-\%-Oo

JOB: ___
PAGE OF

DEPTH IDEPTH JUNFILTERED FILTERED COMMENTS

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

74.5 244.42 ___ _

75.0 246.06 (Vo __

75.5 247.70 ___-_

76.0 249.34 1SS

76.5 250.98 09

77.0 252.62 )
77.5 254.27

78.0 255.91 ____

78.5 257.55 0 3'_
79.0 259.19 (__

79.5 260.83 n __

80.0 262.47 [(")'6_0

80.5 264.11 0 .77

81.0 265.75 (D
81.5 267.39 O__r_

82.0 269.03 -) h_

82.5 270.67 _

83.0 272.31 __"

83.5 273.95

84.0 275.59 _. _7_"

84.5 277.23 _C)__

85.0 278.87 _,'

85.5 280.51 061_

86.0 282.15 (00__

86.5 283.79 0____

87.0 285.43 _____

87.5 287.07

88.0 288.71 _ ______

88.5 290.35 _(__

89.0 291.99 __ _ _,..

89.5 293.64 (o

90.0 295.28 (0 0

90.5 296.92 0 51
91.0 298.56 U_ 5Z
91.5 300.20 __ __-

92.0 301.84

92.5 303.48 i ) i"
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GEOVISION SUSPENSION
Lý,AlP iý7 f- P E ZEE 0-7,0•-

SITE:

CLIENT:

AUTHOR:

LOG(3lNG FIELD NOTES A
DATE: cl - Cýi0 - oo

JOB: G2..'--o

PAGE -OF -

1Y2{A)

-i-iIDEPTH IDEPTH UNFILTERED ILTED C°ES
METERS jFEET IFILE NO. FILE NO. CASING, WATER, ROCK, ETC

93.0 305.12 -

93.5 306.76

94.0 308.40 _______

94.5 310.04 05-1
95.0 311.68 C? 5v_)

95.5 313.32 O

96.0 314.96 _ _ _ __ _

96.5 316.60 -

97.0 318.24 C0_ _

97.5 319.88

98.0 321.52 ( 1 _q_

98.5 323.16 75 c(13
99.0 324.80 0___ 2_
99.5 326.44 C___. _

100.0 328.08 ___

100.5 329.72 C,,_ >

101.0 331.36 ___

101.5 333.01 _ _ _ __ _ _ __ _

102.0 334.65 03,

102.5 336.29 C-Z 9"

103.0 337.93 o_ q

103.5 339.57 03 57

104.0 341.21 0_ _ _

104.5 342.85 (f-5 k

105.0 344.49 O ____ _

105.5 346.13 ____ _

106.0 347.77 0_ _ _

106.5 349.41 _ ______-

107.0 351.05 O _ _-_

107.5 352.69 __"Z.____ _ -I-) -"c2 P-2-0
108.0 354.33 0 2Z- .O_ _ __ _ __•" z , r2---.o -e4 -

108.5 355.97 02-1 ___

109.0 357.61 0 2-
109.5 359.25 _ _ ___

110.0 360.89 oIto)

110.5 362.53 0

111.0 364.17 _____

I-.
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SITE:
CLIE
AUTI

GEOVISION SUSPENSION LOGGING FIELD NOTES -
"• CT S.• K) •".P *,pZ.,,2-. DATE: _ _ - _ __ - _CI

NT: MZAA JOB: _________,_________

IOR: _ __ _PAGE OF OF

4

-DEPTH DEPTH UNFILTERED iFILTERED COMMENTS
METERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

111.5 365.81 o 5
112.0 367.45 0 1
112.5 369.09 0 __ _

113.0 370.73 017-1
113.5 372.38 .0 1 __....

114.0 374.02 _o_(_O

114.5 375.66 001'_
115.0 377.30 no__

:)-- 115.5 378.94 OCo " •
)-- 116.0 380.58 ___

116.5 382.22 00!:5,_

, 117.0 383.86 ()oI

117.5 385.50 30
118.0 387.14 0 _._

118.5 388.78 00a,1 - O. ThP or- /-o , -i-'-'-

) 119.0 390.42 • m--'-
.3 119.5 392.06 __ :_,___ - "__ ,___" _" Z-'_ -, _ /__

120.0 393.70 ,, _4-o 1 -6-

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 "T_,_-"__,__ _,,z__,,-re,

124.0 406.82 Vi

- 124.5 408.46 ZC_ ,'______,_'_ " =" __ "_- _, _ .___

125.0 410.10 /v _,.05. 5- _-. __,

125.5 411.75 ' -126.0 413.39 _t _. _, _ _

126.5 415.03 , ..... _ _ _ _

.:).C. 127.0 416.67 _ _-__ _ _ _ _._0_

127.5 418.31 .
128.0 419.95 ......

128.5 421.59
129.0 423.23 "

- 129.5 424.87 .. , _ ....

_ _ 'I-., ,-•-~-* * _- - .:.....• -- --. _-
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geophysical services
a division of Blackhawk Geometrics

OYO P-S SUSPENSION LOGGING
SUMMARY OF PROGRESS THROUGH 9-19-00

Borehole # OYO P-S Logged Depth as Drilled Depth as logged Deepest meas't Shallow meas't Lost due to water Lost due to collapse Total Lost

RF-28 9-14-00 99.75 91.9 80.4 4.9 0 8 8

RF-21 9-14-00 192 145 132.9 103.4 98 47 145

RF-16 9-15-00 451.8 451.8 439.6 77.1 72 0 72

RF-20 9-16-00 160 120 108.3 6.6 0 40 40

RF-26 9-16-00 264 264 251 4.9 0 0 0

RF-24 9-18-00 253 177.2 164 57.4 52 76 128

RF-22 9-19-00 505.4 401 388.5 96.8 92 104 196

Comments
Uncased
Uncased
Uncased
Uncased

Cased
Uncased
Uncased

NOTES:
1. RF-16 logged within 5 hrs after last circulation
2. RF-21 took 3,200 gal water
3. RF-22 Depth before adding water was 405.5 ft jgd 9/25/00 C'-

______________~ 
~~~ -. J .. . 1 ( I . .. 1. I..1 F .:.
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From: "Robert Steller' <rsteller@interser
To: *John G. Diehl" <9eovisn.jdiehl@l
Sent: Thursday, June 08, 2000 12:19 AI
Subject: Re: OYO spacings

..... John,

I agree completely!

Rob
• .-- •:- ..... Original Message -----

• . .From: John G. Diehl <geovisn.jdiehl@pe.r
-- ......... To: Rob Steller <rstelleria)interserv.com>

~Date: Wednesday, June 07, 2(006 8.11 PM
Subject: Fw: OYO spacings

>Rob,

>1 think its stupid to worry about spacing i•
I • >Why bother when you can measure direct

6 .~- >'~21-- ~V''

:-'- >stupid 5 years from now sitting on the sta
2 >distance and time are all thats important

•-- >a steel tape is adequate. Just log it in the
......... L:-i >to the middle of the source, lower into the

"...". ">receiver while making sure the water is to
>formn R I to R2.

. .... . ;. >John

; >---.. Original Message --
, " i. >Fromn: <MichaelLuebbers@urscorp.com

', ~~~>To: John'-Di6eF<j-liffl 7e-hl-go v SiO r. com >
S >C6: Rob Steller -,ýis_0--'ei Uaife~r-iqn o>

>Sent: Tuesday, Junie 06,'2000 2:Y2 PM
....... ....... ', >Subject: OYO spacings

- -h-~ ~-z~ (s

i: ~i

. corn>

•e.net>
A

et>

n air and I'll tell Mike that.
ly?

the field. I don't want to look
nd and having someone ask why, if
ye only calibrated time. I think
SN. Tape the tip of the tape
borehole, measure to the first

ipped up. Repeat for the distance

7-

€
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From:
To:
Cc:
Sent:
Subject:
John,

<Michael Luebbers@urscorp.com>
"John Diehl" <jdiehl@geovision.com>
"Rob Steller" <rsteller@interserv.com>
Tuesday, June 06, 2000 2:52 PM
OYO spacings

)

I gave some thought to our conversation yesterday about how to measure the
S-RI and RI-R2 OYO spacings appropriate for operation in a liquid-filled
borehole. We discussed lowering the OYO probe just to the point where the
first receiver is at the liquid surface and measuring the S-RI distance,
and then lowering the device further until the second receiver is at the
liquid surface and measuring the RI-R2 distance. We also discussed that it
is better to make these measurements with the probe immersed in the fluid
rather than hanging in air because the connections between the source
section and the first receiver section and between the first receiver
section and the second receiver section are flexible in order to isolate
the receivers from the seismic waves generated by the source. Since the
connections are flexible, the spacings depend on the buoyant weights of the
two lower sections of the probe.

I think the approach we discussed will work. I also think it would be good
to check the spacings by measuring the probe while it is hanging freely in
the air. This should give slightly larger spacings than are measured when
the probe is suspended in the liquid. While the probe is hanging in the air
we could also apply a force to the base of the probe equal to the estimated
buoyant force on the section below the lower flexible connection and
measure the S-RI spacing. Then we could apply a force to the base of the
probe equal to the estimated buoyant force on the section below the second
flexible connection and measure the S-R2 spacing. By subtraction we would

- get the RI-R2 spacing. I think simulating the buoyant force would result in
measurement in air that is closer to the measurement in the liquid.
However, this assumes that the simulated buoyant force is not so large that
it causes some unusual deformation of the flexible connection. I am
assuming that the buoyant weight of the lower section of the probe is not
negative.

As for the precision with which the spacings should be measured, an error
in the spacing is translated directly into an error in velocity. Hence, if
we use a spacing of 1,000 mm in the calculation and the actual distance is
1,010 mm (1 percent greater than used), then the real velocity will be I
percent higher than the calculated velocity. Of course, the spacing is only
one source of error and the various sources of error have to be considered
together. Obviously, if we want the velocity to be accurate to within 5
percent, the spacing cannot be in error by 5 percent.

Mike

Michael Luebbers
URS Corporation

) . . .. ..
)
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From: "Robert StellerO <rsteller@interserv.com>
To: "John Diehl" <jdiehf@geovision.comn>
Sent: Thursday, October 05, 2000 2:58 PM
Subject: YMP data status
John,

As it stands now, this is how I view the data sets:

RF-16, uncased: Fair Sh-wave data from 108-131 ft. poor P-wave in same region, remaining sections (77-108 ft 131-440
ft) not interpretable.

R.F-20, uncased: Fair S h-wave data for entire range 6-108 fl. poor P-wave in same region.

RF-2 I.uncased: Not interpretable over entire range 103-132 &t

RF-22, uncased: Good Sb-wave data over entire range 97-389 ft, good P-wave data over 230-389 ft, ((John, I just found
the files from 97-230 ft, as they were not in you original .SPS Mie! Disregard the zip rile I just sent to you.))

RF-24, uncased: Not interpretable over entire range 57-164 ft.--4

RLF-26, cased: Fair P- and Sb-wave data in range 82-213 ft, not interpretable over 5-82 ft and 213-251 ft.

RF-28, uncased: Not interpretable over entire range 7-80 ft.

All of the sections where we have good quality data seem to exhibit similar velocity and waveform signatures, indicating that
we may have a particular formation which is better suited to these logging efforts. In addition, these data were collected with
reducer head SIN 20034, which I subsequently determined was producing intermirant P-wave signals, though I do not see this
problem in any of these data sets.

Rob

.................................... ._.

.) . ..... .
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From: "John G. Diehl" <geovisn.jdiehl~pe.net> 1
To: "Mike Luebbers" <michael luebbers@urscorp.com>
Sent: Tuesday, October 03, 2000 12:12 PM
Subject: EQUIPMENT AVAILABILITY
We need to try. and schedule completing our logging at YMP this month. Both 7-conductor winches will be tied up
throughout November and part of December at the San Francisco Int'l Airport expansion.

I propose we schedule this for the last week of October. Hopefully by that time all the boreholes will be cased and
94 the grout set.

John Diehl
GEOVision Geophysical Services
http://www.geovision~com
(909) 549-1234
fax (909) 549-1236

S0' From: "John G. Diehl" <geovisn.jdiehl@pe.net>

To: <MichaelLuebbers@urscorp.com>
Sent: Tuesday, October 03, 2000 12:45 PM
Subject: Re: EQUIPMENT AVAILABILITY
Yes, absolutely. If we can plan it for that week, end of October, BOTH Rob
and I will mob up to YMP. That way, since he is GET trained, we don't need

anyone else, and we can work independently. We'll do downhole and-P-S in
all the boreholes available (within budget limits).

John Diehl
GEOVision Geophysical Services
h ttp:i/www.geovision.com

fax (909) 549-1236

Original Message-
From: <Michael Luebbers@urscorp.com>
To: John G. Di-ehi <geovisn.jdiehl@pe.net>; <MarkEsp@notes.ymp.gov>
Cc: <IvanWong@urscorp.com>
Sent: Tuesday, October 03, 2000 12:17 PM
Subject: Re: EQUIPMENT AVAILABILITY

> I should hope that all the holes will be available by then. We may even be
> able to do the work sooner. Mark Esp should comment. I would like to do
the
> downhole and suspension on the same mobilization if that seems possible.

1By
> the time you mobilize, Ivan should have identified 2 or 3 holes where he
> wants you to do the downhole.

> Michael Luebbers, C.E., G.E.
> URS Corporation
> 2020 East First Street, Suite 400
> Santa Ana, CA 92705-4032
> Telephone (direct): 714-648-2780
> Telephone (administrative assistant): 714-648-2723
> Telephone (receptionist): 714-835-6886
> Fax: 714-973-4086

4>
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5 SUSPE005.ORG BBEB485B8SCECA69A2929F5DFAB32FAI Matched

6 SUSPE006.ORG 5686529B696C79CF716Dl7FElDF54474 Matched
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Files 100
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7 SUSPE107.ORG 71F956D
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From: "John G. Diehl" <geovisn.jdiehl@pe.net>
To: - "Ivan Wong" <Ivan.Wong@urscorp.com>; <Michael_Luebbers@urscorp.com>.
Sent: Wednesday, November 01, 2000 7:41 PM
Attach: OYO Data Reduction-Rev03-DRAFT-RF-22.xis; OYO Data Reduction-Rev03-ORAFT-RF-16.xls;

DRAFT NOTES ON PROCESSING OF RF-16.pdf; DRAFT NOTES ON PROCESSING OF RF-22.pdf
Subject: Re: OYO template - Rev 3
OK. Using the new REV03 spreadsheet, here are the results for RF-l16 and

. RF-22. Still finishing up RF-26, but after that, as we agreed, we will wait
on further processing until we get back in the field. As we agreed, I am
giving you spreadsheets instead of PDF files, because you need the numerical
data. However, the sheets have been protected so they should be allright.

I'm wondering if there is some automatic way to calculate the beginning time
for the downhole travel times. Maybe you can think about this.

A6

John Diehl
GEOVision Geophysical Services
http://www.geovision.com

fa~x (909) 549-1236 019- r?,
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DRAFT NOTES 0 PROCESSING F RF-16

1. Large offset between Normal & Reverse could be due to hysteresis in the source, and
exacerbated by the large size of the borehole.

2. The large record length used turned out to be non-optimal for the velocity resolution,
but was necessitated by the quality of the data. In other words, if in the field the P-
and S-wave arrivals are not obvious, it is good practice to collect a longer record
length in order to be sure of capturing the data set. But this reduces the accuracy
because the sample rate is lower.

3. Data accuracy calculated based on sample interval is compromised by poor quality
data, especially noise.

4. There is, by necessity in this borehole, more reliance on source-to-receiver results
than on receiver-to-receiver results. Ordinarily, rcceiver-to-receiver data is preferred
because, even though more scattered, these resulis are more direct and less influenced
by source characteristics. However, sometimes for whatever reasons, the far receiver
data can be poor or non-existent. In such cases, the source-to receiver data is still
better than nothing, and often quite good.

5. The best interpretation is presented in these draft results. However, neither this
analyst nor the QA reviewer are content with these results. Here are some comments:
* On one hand, the results presented are generally consistent with data acquired in

RF- 13 and RF-22. The source to receiver data for the most part is consistent with
available receiver-to-receiver data, and the velocity ratios from vertical to
horizontal are quite believable. Further, this interpretation is the most direct,
since it looks at the first arrivals on each channel as you should expect.

* But, the picks between 150ft and 360ft depth are, in our experience, too consistent
to represent "real-world", fractured rock, conditions, even for source-to-receiver
results. The following figure is a "depth sequential" plot showing the Hn wave
arrivals from 4.3 to 8ms. The Vs arrival picks are outlined in blue. The picks are
nearly a straight line.

b
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The following figure shows an example from 241.1 ft. The P-wave arrival picked
is visible on both near Hn and V. While the near Hr data is poor, the arrival is
still visible. The far data is generally too poor for a reliable pick. The offset
between near Hn and Hr is not uncommon, particularly in large boreholes (see I
above).

* Even though we have these concerns, here are reasons to believe this data: I) data
above 150ft and below 350ft do not show this response at 6.2ms, 2) the apparatus
performed well in subsequent boreholes (see RF-22) so there is no reason to think
the equipment malfunctioned, 3) it is possible that when averaged over the
distance from source to receiver that a material of consistent properties and
cofisistent fracturing could have very consistent response (consider RF-22); after

all, the receiver-to-receiver data shows normally scattered results, 4) alternate
"lines of interpretation" lead to much slower velocities in this section that are
even less believable, and 5) as stated above, the results are consistent with other
data.

* Nevertheless, we reserve the right to reinterpret this data after repeating these
measurements after the borehole has been cased, and (if permitted) conducting
downhole measurements in this borehole.

6. We still need to measure rl -r2 in the field with this particular apparatus using the
suspension-in-water test we agreed on. This may change the RI-R2 and S-RI
distances measured (now 40 inches and 7.02ft). This is another reason this data is
labeled "draft" and "preliminary".

~.\rA
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DRAFT NOTES ON PROCESSING OF RF-22

1. Large offset between Normal & Reverse could be due to hysteresis in the
source, and exacerbated by the large size of the borehole.

21 The large record length used turned out to be non-optimal for the velocity
resolution, but was necessitated by the quality of the data. In other words, if
in the field the P- and S-wave arrivals are not obvious, it is good practice to
collect a longer record length in order to be sure of capturipg the data set. But
this reduces the accuracy because the sample rate is lower.

3. Data accuracy calculated based on sample interval is compromised by poor
quality data, especially noise.

4. We still need to measure rl-r2 in the field with this particular apparatus using
the suspension-in-water test we agreed on. This may change the RI -R2 and S-
RI distances measured (now 40 inches and 7.02ft). This is another reason this
data is labeled "draft" and "preliminary".
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John Diehl

From: "John G. Diehl" <geovisn.jdiehl@pe.net>
To: <MichaelLuebbers@urscorp.com>
Sent: Monday, November 06, 2000 3:25 PM

. . Attach: DRAFT NOTES ON PROCESSING OF RF-26.pdf; OYO Data Reduction-Rev03l-RF-26-DRAFT.xls
Subject: Re: RF#26 needed ASAP
Here is what I have. Was still refining the P-wave above 80ft, and both P- and S-wave below 200ft. The S-wave
data is quite robust down to 21 Oft, and the P-wave as well between 85ft and 210ft.

Sorry this took longer than expected.

John Diehl... GEOVision Geophysical Services
http://www.geovision.com

fax (909) 549-1236
- Original Message

From: <Michael Luebbers@urscorp.com>
. To: John-Diehl <Jdiehl@geovision.com>

Sent: Monday, November6, 20009-10 AM
Subject: RF#26 needed ASAP

> I plan on leaving for Yucca Mountain early tomorrow morning. I would like
> to get the promised data for RF#26 early today so I can get it plotted up
> like the others.
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DRAFT NOTES ON PROCESSING OF RF-26

-:1

J

I,

)

i)

I. Large offset between Normal & Reverse could be due to hysteresis in the source, and
exacerbated by the large size of the borehole.

2. The large record length used turned out to be non-optimal for the velocity resolution,
but was necessitated by the quality of the data. In other words, if in the field the P-
and S-wave arrivals are not obvious, it is good practice to collect a longer record
length in order to be sure of capturing the data set. But this reduces the accuracy
because the sample rate is lower.

3. Data accuracy calculated based on sample interval is compromised by poor quality
data, especially noise.

4. There is, by necessity in this borehole, more reliance on source-to-receiver results
than on receiver-to-receiver results. Ordinarily, receiver-to-receiver data is preferred
because, even though more scattered, these results are more direct and less influenced
by source characteristics. However, sometimes for whatever reasons, the far receiver
data can be poor or non-existent. In such cases, the source-to receiver data is still
better than nothing, and often quite good.

5. We still need to measure rl -r2 in the field with this particular apparatus using the
suspension-in-water test we agreed on. This may change the RI-R2 and S-RI
distances measured (now 40 inches and 7.02ft). This is another reason this data is
labeled "draft" and "preliminary".
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geophysical services

a division of Blackhawk Geometrics

Memorandum

To: Jon Zeisloft

CC: Mike Leubbers

From; John Diehl

Date: 02/22/00

Re: P-S Suspension Logging Procedures, Yucca Mountain Project

-S.CI-oo&V -469, V

This memorandum confirms our discussion of this date.

Verification of rnw data
The operation of the OYO P-S 170 Suspension Logger ensures that when the operator preac "Enter" to
save the file he/she views on the CRT to diskette, only then is the exact same record pinted on the paper
record. In addition, it is GEOVision's standard procedure for the operator to verify that the printed dats
on the paper record is what he/she expected (the same as that displayed on the seismograph CRT) prior to
moving the probe to the next depth location. This step helps to assure the quality of the daa This
procedure has been confirmed and reinforced by adding such a statement to a new version of the OYO P-
S Suspension Velocity Logging Method Rev. 1.1 (copy attached, see last sentence, eparagraph 4, page 3).

Use of Filtering
Digital filtering is used to assist interpretation of the data. An FFT -. IFFT towpass filter is selected at a
frequency at least 10% higher than the maximum frequency of interest in order to mrmove higher
frequancy P-wave signal and noise contamination from the Si-wave signal. This filtering is applied
simultaneously and equally to both receiver channels, thereby ensuring that any phase effects by the filter
are removed from the velocity calculation, since the elapsfwave travel time is measured between
receivers. In other words, if there is a time shift in the waveforz because of the filter, it is the same for
both receivers, and does not affect the arrival time picks.

AJo f t 71 CO- Mefb F- 7C3.J &

a.J 14 rot dr - rePtri 4z, wk4;ek

qj vc, dtjr.' *'i Fr /S191 Rre pAf4 PC

John G. Diehl, Vice PresidentItA 1,7 on f. I9.2 ,,AV oS-2 Y-oa
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PROCEDURE FOR -4

OYO P-S SUSPENSION SEISMIC VELOCITY LOGGING METHOD
6'

£
(
(
(
(

C.

(
C

Background

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

Objective

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

-4

u

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 Model 170 Suspension P-S Logging system, manufactured by OYO Corporation, is
currently the only commercially available suspension system. As shown in Figure 1, the
System 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
horizontalsheai'-va•;e geheratdr (SH) and compressional-wave generator (P), joined to
two blaxial geophones by a flexible isolation cylinder. The separation of the two
goophones is one meter, allowing average wave velocity in the region between the

OYO P-S Suspension Vebocty Logging ProcedureGE ( 'F*z-vI Rev t.1 2122100 Page I1
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geophones to be determined by inysron of the wave travel time between the two
geophones. The total length of the probe is approximately 7 meterM; 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.

EnvIronmenital 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 crn in diameter,
or 44o 8 inches.

t1jn 4sed .boreholes are preferred becau~e the. effect•s,' j the casing and grouting are
*ternAed. It Is recomrfiended that the borehole be 6lrle6dsing the rotary mud method.
Thisniethod -does little damage to the borehole wall, ihd the drlling 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 Model 170 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.

Ill

)"

--
OYO P-3 Suspension Velocity Logging ProcedureGE( VI&I zz Rev 1.1 2/22/00 Page 2
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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.

•.•,-- 1The 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, end 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.

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. Final printed data is verified

* by the operator prior to moving the probe.

-- _ 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

d) Description of measurement

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

-.. f)l QA Review
-- El 1I' 1.,

OYO P-S Suspension Velocity Logging ProcedureGE{0~zzRev 1.1 2/22/00 Pege ý3
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2) Paper output records for each measurement as backup showing depth and ID
number

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

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

An example Field Log is attached to this procedure.

Analysis

Following completion of field work, the recorded digital records are processed by
........ computer using the OYO Corporation software program PSLOG and interactively

analyzed by an experienced geophysicist to produce plots and tables of P and SH wave
velocity versus depth.

The digital time series records from each depth are transferred to a personal computer
. . for analysis. Figure 2 shows a sample of the data from a single depth. These digital

records are analyzed to locate the first minima on the vertical axis records, indicating
the arrival of P-wave energy. The difference in travel time between these arrivals is
used to calculate the P-wave velocity for that 1-meter interval. When observable. P-
wave arrivals on the horizontal axis records are used to verify the velocities determined
from the vertical axis data. In addition, the soil velocity calculated from the travel lime
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.

S.......... 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
value is the average of the values obtained from the 'normal' and 'reverse' source
actuations.

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

G E (i;)OVO P-S Suspension Velocity Logging procedure
tRev 1.i 2/22/00 Page 4
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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 V, 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

QA Review

Date 2122100
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OYO SUSPENSION P-S VELOCITY LOGGING SETUP

O7-Conductor cable

C " + Logger/Recorder
] ........... •Cable Head

Diskette
Head Reducer -

Upper Geophone...._

Lower Geophone

Borehole Fluid

Filter Tube

Source

-_ . _- : _ Source Driver

I- .... . -Weight

Overall Length - 20 ft

___--_____-_ Figure 1. Suspension PS logging method setup

OYO P-S Suspension Velocity Logging Procedure

[G .. Rev 1.1 2/22/00 Page 6



190
ýgi ,,A-ý

r
4---

veform data showing horizontal normal and
ical MV waveforms received at the near
i3 channels) geophones. The arrivals in
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c Notebook Closure Statement

full, another volume has been opened to continue the work.
SCI-024-V2, "Borehole Suspension Seismic Component of
l Waste Handling Building".

d for technical and compliance review as part of the process of
ded except as may be required to respond to review comments.
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CliffHoward@notes.y To: PatriciaThomas@urscorp.com
.cmp.gov c: JonZeisloft@notes.ymp.gov

08/20/01 03:33 PM Subject: Help with WHB scientific notebooks/records

Patricia,
Work to close out the notebooks associated the WHB started on April 20, 2001
as
indicated by the E-mail below. Please include this information as appropriate

-• .... in the scientific notebooks undergoing closure.
Cliff
-------------------------- Forwarded by Cliff Howard/YM/RWDOE on 08/20/2001 03:33
PM

Cliff Howard

04/30/2001 02:46 PM

- To: Jose Archuleta/YM/RWDOE@CRWMS

cc: Christian Palay/YM/RWDOE@CRWMS, Andrew Orrell/YM/RWDOE@CRWMS, Mark
Peters/YM/RWDOE@CRWMS, Jon Zeisloft/YM/RWDOE@CRWMS, Debbie .
Zesiger/YM/RWDOEPCRWMS

Subject: Help with WHB scientific notebooks/records
QA:N/A

Exclusionary
....... Joe,

To review our discussion, there are 12 scientific notebooks associated with
the
geothechnical characterization and design work supporting the Waste Handling
Building foundation design. Most of these were opened by URS who is no longer

* on the project. The work associated with most of these is nearly closed and
the
books are starting to be shipped back to me. I'm to look over them, see to it __
that they are legible and in a condition to pass along to the technical

0 reviewers. I've received a few boxes so far that contain some of the
notebooks
and related materials. Christian Palay will work with the subcontractors to
get the notebooks to me here at YMP. Debbie will find a secure (fireproof if
needed) place to keep them. I'd like you or your staff to go through them and
see what condition these books are in. Do a preliminary review to see if they
are ready to pass along to technical reviewers. If they are ready, I'll
forward

-. - them out to technical reviewers who are subcontracted to the project. If they
are not ready, they'll need to be returned to the authors for more work.

... Thanks
for your help.
Cliff
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As directed by Cliff Howard, Responsible Manager for this work, activities towards closing out this
scientific notebook began on April 30, 2001. See email above dated 04/30/2001. No technical entries were
made following April 30, 2001. Activities to facilitate final technical and compliance reviews began at that
time. I consider this scientific notebook to be closed. With the satisfactory completion of any
modifications or additional entries to respond to Compliance and/or Technical Reviews, this scientific
notebook will be ready for submittal to the Records Processing Center.

CliffhvardM, Responsible Manager Date
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