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Initial Entry

._:}_“. The paragraphs below are numbered to correspond with the subparagraph numbers used in Paragraph
A 5.3.l.aof AP-SHI1Q, Rev. O in listing the required content of all Initial Entries.

Work title and 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
ceotechnical 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 FY0Q! covering this work is
WBS 1.2.22.6T. The work is being performed under Work Package 4201226TM3 (FYO00) and
4201226TZC (FYO!).

Research Objective: This work supports the task of acquiring seismic velocity data for use in
developing the values ol 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 | .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, cajculate 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 1.1, 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.

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

Test Equipment: The tollowing measuring and test equipment will be used in the field for suspension

logging:
e 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 3331 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 ol the
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“Knowing the depth of the receiver below ground surface is not important to the calculated velocity,

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 3
depth reported by the driller, and secondly by checking the “zero” upon exiting the borehole. The H
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.

4
‘Relevant procurement activities, such as calibration or analytical services: Calibrations/verifications *
will be required, as discussed in Section 3. , : :
Software Programs to be Used: We will use the following software in this scientific notebook: 5

_records to remove high frequency waves (“noise™). The filter is applied simultaneously and equally to

]

GEOVision logging procedure. Calibration should be repeated upon completion of this work or at
intervals not exceedmg 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 s
readings. Similarly, the distance from the source to the first receiver will be measured for use in &
source-to-receiver calculations.

but 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 e

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.

~
s

Section 2.1.1 of AP-SL.1Q 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-S1.1Q. 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.

Section 2.1.3 of AP-S1.1Q 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-V1, 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

X TWE copy oF THE Prrgrs 83—lal IS pROVISED
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records o remove high freque.noy waves (“nuise™). ‘The liller is dpp"éd simmultlancuusly and cqu«ﬂly

to all receiver channels, thereby ensuring that any phase effects from the filters have no influence on
the velocity calculation.

6. Applicable Standards and Criteria: Beyond those identified in the Development Plan refercnced in
Item 1 above, no standards or criteria apply to the work documented in this scicntific notebook.

7a. Any spectal tratning/qualtficarions including procedures, processes or skills: The operators of the
OYO suspension seismic logging cquipment, Robert Steller and/or John Dichl, 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 special training/qualificatons, procedures,
processes or skills are required beyond those documented in the technical qualifications of the
personne! identified in Itemn 8a of this Initial Entry as having authorily 1o 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 1o a task.

7b. Environmental conditions: Not applicable.

7c. Accuracy, precision, or represeniativeness 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 bemg acquired/developed and described herein will be assessed and the implications for
the seismic Velocities will be described at appropriate locations 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 aceuracy
of the measuring eqmpment

Ba. Personnel whe may coniribiute original material to this scientific notebook and examples of their
signatures/initials (space is left to add additional signatures if needed):

Name Signature Initials Date

Robert Steller m %/ 2N o - 60
;ohn Diehl 7 /ﬂ/{@«\m Jo 2300

Brucs Redpath %hm% MJML bR, ’Z@mm
Michael Luebbers MM LU .‘ 06-26-00

Christopher Goetz [7 9 ,‘4‘{»&\1\/ C‘D ! g%& CG - OT- q-00
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records to remove high frequency waves (“noise”). The filter is applied simultaneously and equally
7 to all receiver channels, thereby. ensurmg that any fMase effec{s from the filters have no influence on i

the velocxty calculatlon ,
4
Cni %d thoseli éd 1Q&)evelopment Plan referenced in ]

above, no standards or ®fteria apply to the #ork documented in this scientific notebo

Ta. Any special training/qualifications in res proces, dr? skills: The opeggflors of the 4
OYO suspension seismic logging equ ment bert Steller John Diehl, haveeen selected :
\w based on their experience in operating of e en¥ gnd in interpreting data acquired ’
wnh this type of equipment. Bruce Redpatl ed based on his experigygCe in @égrpreting .

J this type of data. Other than these req s, ng .special training/quali tlon ocedures, '

personnel identified in Item 8a of this Initial Entry as having authority to cg riginal material 1
to this scientific notebook. Personnel performing evaluations reported hffei have academic 4

. education involving specialized course work in relevant subject m quivalent on-the-job
learning/training. It is the responsibility of the Principal Inv an &estigators to consider
the background of staff before assigning the staff member t S\% - :

processes or skills are required beyond those doc_umented in the technic a cations of the

" 7b. Environmental conditions: Not applicable.

7c. Accuracy, precision, or representativeness of resullts; and rtinent potential sources of error: There
are no predefined standards for the accuracy and precisigff 0 esults. The accuracy and precision
of the data being acquired/developed and described hgffy w ?e assessed and the implications for
the seismic velocities will be described at pro tions in the scientific notebook. The
scientific notebook will address the repres elsmi'c velocities after they are developed. *f
No potential sources of error have been ig , than those inherent in the limited accuracy :

N

A

of the measuring equipment. g
8a Personnel who may contribute orz% aerlgf to this scientific notebook and examples of their
signatures/initials (space is Ieﬁ@ ditiNgal signatures if needed): |

Name : Sign Initials | Date ’ 1

TUL WG 60 860666060060 000 b

Robert Steller | %/ 4 Z ). do-21 -~ 00 ]
John Diehl A~ Joo C-1%-co

‘Bruce Redpath s | | ' 7

.Michz‘ael Luebbgfs w ‘X\M&M .V M- 06-RG-00

ChristophgfGoetz
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10.

I

- and documenied by a person independent of the original transeription process. _

Name Signature ‘ Initials Date

In addition, other individuals may documcnt checks or reviews thiat they have performed of this
scientific notebook. These individuals are not known at this time and do not need to be explicitly
identified in the Initial Entry. - |

Investigator who is responsible for this scieniific notebook: Michael J. Luebbers
Additional relevant information: None

Full citations of all works referenced in this scientific notehook that are related to methodologies in
the scientific investigarton, and guality status, as appropriate. References related 1o methodologies
used in this scientific notcbook will be cited in the entry wherc they are first used.

Provisions for controls of electronicaily managed data: The completed Supplement V form will be
inserted after this nitial entry. All data acquired or developed under this scientific notebook will be
prepared for submittal to the Technical Data Management System (TDMS) and then submitted to the
TDMS. Data submitted to the TDMS will mect TDMS requiremnents for submitted data. AN data
acquired in the field will be transferred whenever possible and as soon as practical to electronic
format stored on a storage unit in the office. While at the site and in transit betwcen the site and the
office, all data will be stored/handled in such manner as to minimize the chance of theft or
destruction. In the office, all project data will be backed-up ou u scparate storage medium to guard
against loss until the data can be transferred to the TDMS. Offsite dual-storage will be used -
whenever practical. Access to stored data will be limited to employees of the companies involved in
data acquisition. development and submittal. The scientific notebnok will describe how the storage
and transfer media arc identified as to source, physical and logical formiar, and date
acquired/developed, as appropriatc. The acquisition and development of the data will be described
herein. If data is transcribed (copied) by manual mcans (for example, from hand-writien notes in 2
scicntific notebook to an electronic dats format), the comectness of the transcription shall be verified

Several staff may access data from the same scientific notebook or the same elcctronic file stored on
a shared file server (Jocal area network); such use by multiple staff requires no special means 1o
verily that each staff member sees the same data because the source is identical. Electronic files
transmitted to project associates whoe are not accessing data from the same source will he manually
verified to ensure that the data received is the same as the source data. This may be done by one of
several techniques: ' '

* The originating person sends both an electronic and a printed version of the file and the
receiving person verifies that the electronic data received matches the printed data. The
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used in this scientific notebook will be cited in the entry where thdy g first used.

y— 11. Provisions for controls of electronically managed datag
inserted after this initial entry. All project data will ARtRck
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The originating person sends bo eRftronic and a printed version of the file and the
receiving person verifies that gfe el ic data received matches the printed data. The

receiving person provides a stgfe that the check and been performed and that the data has
been found to be unaltered. ghe s ent will be inserted in this scientific notebook. ‘

In the case of TDMSgthe originating person can view the data actually posted on the
Automated TechnicalJfata Tracking system (ATDT), thus verifving that the data has not only
been received correfflly, but also has been processed correctly. This is the preferred methoa
because it has bgfn observed that data can be received intact but improperly processed.
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receiving person provides a statement that the check and been pertormed and that the data has
been found ta be unaltered. The statement will be inserted in this scientific notebaok.

s [n 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 comrectly, but also has been processed correctly. This is the preferred
method because it has been observed that data can be reccived intact but impoperly
processed. Manual verification will be recorded in the scientific notebook.

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

Initial Ehtry Prepared by:

“Michael J. Luebbers

Compliance Review by:

L

J . Zeisloft

Approved by Lead/Supervisor:

David S. Kessel

J
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Date

I 2mmn.

Date :
7 / i1 foo

Date




- e ey
‘ B *
l

~ I T I T T T T T T ,H-L-.,Lﬂ T

Jon A. Zeisloft
David S. Kessel

e

~

: =

~
=%
’ G

MED.0-6, Q0000000000

R R e A

POPPEOPPOIPSOOIOODOOOINIIAAS

&




L

09/14/00 08:53 FAX 702 295 6603 EES-13/LV ’ @ oos

Cross Refcrences 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-5CI-122-V1, “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 of geotechnical data trom planned borehotes UE-25 RE#14 through KE#28 and planned
test pits TP-WHB-1 through TP-WHB-4. _ 0

SN M&O SCI 020 V1, “Crosshole Seismic Velocity Measurements in North Ramp of Exploratery

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&0-SCI-022-V1, “SASW Measurements at Waste Handling Building Site” , which will be
used to document spectral analysis of surface waves (SASW) logging performed at a potential site

for a waste handling building in the vicinity of the ESF North Portal.

SN-M&O-SCI-025-V1, “Downhole Seismic Component of Geotechnical Invcstigation fora
Potential Waste Handling Building”, which will be used to document downhole seismic logging
performed using planned boreholes UE-25 RI#14 through RT#28.

SN-M&O-SCI-026-V1, “Develuopment ol Geotechnical Parameters for Geotechnical Investigation of
a Potential Waste Handling Building”, which will be used to document process leading to selection
of values for geotechnical parameters needed to perform geotechnical evaluations for foundations for
a potential waste handling building.

SN-M&O-SCI-027-V1, '“Foundation Evaluations for Geutechaical Tuvestigation of a Polential Waste
Handling Building”, which will be used to document evaluations performed to develop geotechnical
recommendations for preliminary design of foundations for a potential waste baodling bmldmg,
requested in Input Requet‘.t No. 00071.Ra.

M‘“{_ R Jul, [ 2082

Michael Luebbers . Datd
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Cross Refere Other Scientific Notebooks
_: This scientific notebook is rejat urrent scne ebooks for the geotechnical studigll or
. ground motion studiesefor al Waste Han ng. Tbese scientific notebooks

- -__-vVi,*° will b} used to ({cﬁmenl drilling and samplg of planned
oles UE-25 RFff14 th h |
e SN-M&O-SCI-02 rosshole Sel micl’ elocnty Measurements in Norgg/Ramp of Exploratory

S(udiesF N, whifh will ent crosshole measurementgferformed using planned
boreho h walls f Iudles Facility (ESF) Northgamp tunnel.

) e SN- M&O SCI1-022-V1, “SA Measurements at Waste HandlinggdBuilding Site”, which will be used

to document spectral analysis of surface waves (SASW) 1gZ™ rformed at a potential site for a
waste handling building in the vicinity of the ESF Nort '

e SN-M&O-SCI-025-VI, “Downhole Seismic Compo reliminary Geotechnical Investigation
for a Potential Waste Handling Building”, which wgl sed to document downhole seismic logging
performed using planned boreholes UE-25 RF#14 thggligh RF#28.

-¢  SN-M&O-SC1-026-V1, “Development of Gepteginical Parameters for Geotechnical Investigation of

a Potential Waste Handling Building”, wij #1 be used to document process leading to selection of
values for geotechnical parameters neefeghtoberform geotechnical evaluations for foundations for a
potential waste handling building. J

K SN M&O-SCI-027-V1, “Founc& aluatigns for Geotechnical Invesugauon of a Potential Waste

Handling Building”, which wi ugfd to ent evaluations performed to develop geotechnical
recommendations for pr mary sign o ndations for a potential waste handling buddmg, as
requested in Input Requ o, 071.
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OFFICE OF CIVILIAN RADIOACTIVE WASTE MANAGEMENT oA Oa

11 PROCESS CONTROL EVALUATION FOR SUPPLEMENT V oge 1. 0b 4

]

AN

A. Process/Work Activity Identification: (check one)
O  Process Procedure (identify process procedure number including revision and ICN level baing evaluated)

FROBORR LY SR

K Woik Activity (identify by work package numter, work planning document, technical produtt, etc.)
WBS 1.2226T. Work Package 4201226TMA (FY00) and 4201226TZC (FYO01).

B1. Work Activities/Processes/Process Functions Evaluation

- ) Yes | Ny
1. Will, or does, the work activifyiprocess/process function depend on a torm of elecironic media to store, maintain,
1airieve, modify, update, or transmit Quality-affectng Information? x
- 2. WL or does, the work activity/process function manage, control, or use an electronic database, spreadsheet, set of .
L files, or other holding System for information that is intended to be used to suppon the licensing position?
. 3. Wi, or does, the work activity/process function transfer data electronically from one location to another? (The method X

may be File Transfer Protocol, electronic download, tape to tape. disk to disk, ete.)
H the answers in Seclion 81 are all *No," process In accardance with Seciivit 5.1 0)6), wllisrwise rucww L B2.

4 | B2. Work Activities/Processes/Process Functions Compliance Evaluation

_ Yes { No | NA
-‘-1 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 prov:de adequate controls to ensure the data are raaduy
retrievable? : _ x
3. Does the process procedure or work aclivity document describe how data will be stored with respect to media,
conditions, location, retention time, security, and access? X
4. Does the process procedure or work activity docurnent daseribe how the storage and transfer medm arg
identified as to sounce, physical and logical format, and date prepared? x
§. Does the process procedure of work activity dociment provide adequate controls Lo ensure compleleness and
accuracy of the data input and any subsequent changes? x
6. ~ Does the process procedure or work activity document. pravide adequiste accass cnntrals to maintain data x
security and integrity?
7. Does the process procedure ar work activity document provide adeguate controls to ermure thal Juta tansfers-
are error free or within a defined permissible error rale? (e.g., copying raw data from notebook to electronic data | x
form, electronic media to another electronic media, File Transfar Protoenls, et )

Il & *No" answer is given lor any question in section B2, proceed lo Section C, otherwvise pmeess in accordance with Section 5.1.0)6). Mark "N/A" for those
" 1 - | ftems that am nnt apnlicabla lo tha spacific process or work activity

C. Results of Evaluation

Pravide 8 summary of the "as-is condition,” proposed remedial actions, and expected completion date of document revision. for each item
in B2 that was indicated as "No.”

q, |°(1

Reg!éple anager: - Date: 4
d(z&""‘—’@—— _ ' . 1117 ]ec

.

-~ 3.

!

\

v

:, \ . , j . . . . s . . i . : ) | i .
Al mnmaomemalnnnn AN Amme s s aninlaln r A s nlalala A
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) ' - SCIENTIFIC NOTEBOOK S
COMPLIANCE REVIEW WORKSHEET Pager | ok | o

-

)___ SN: Locat ID: Investigator: R
3 /Mo-»sc:rfoz4~v 4 N/d— Miks Loemzer s e
- Tite: Bo2ebsl e Suspeusionl Sasmw(mmr of GerTECHPICAL IvestianTion RR- S
3,_ A BT TiAC. WASTE davbiunla Botunlc,
)

)

),

Reviewed By Reviewer Organization: Dale: 69

T %sua:—r wio/aer /v san F -14-DO | J

Acceplance Data Record Submittal Date:

Review Accepted By:
Pl 3%/ ¢/oo
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PROCEDURE FOR
OYO P-S SUSPENSION SEISMIC VELOCITY LOGGING

- Background

7 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

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.

) .

)

)

)

b

s Objective

y The outcome of this procedure is a plot and table of P and Sy wave velocity‘ versus

) depth for each borehole. Standard analysis is performed on receiver to receiver data.

Data is presented in report format, with ASClI data files and digital records transmitted

) on diskette.

).

) |

) Instrumentation

2 1. OYO Model 170 Digital Logging Recorder or equivalent

a .

3 2. OYO P-S Suspension Logger probe, including two sets horizontal and vertical

3 - geophones, seismic source, and power supply for the source and receivers

3 '3. Winch and winch controller, with logging cable

; 4. Batteries to operate OYO 170 and winch

¥ The Model 170 Suspension P-S Logging system, manufacturéd by OYO Corporation, is
@ - currently the only commercially available suspension system. As shown in Figure 1, the

5)‘ "7 System consists of a borehole probe suspended by a cable and a recording/control

g electronics package on the surface.

I The suspension system probe consists of a combined reversible polarity solenoid

3 horizontal shear-wave generator (Su ) and compressional-wave generator (P), joined to

P two biaxial geophones by a flexible isolation cylinder. The separation of the two
‘ (cwl geophones is one meter, allowing average wave velocity in the region between the

q ; ¢ e Procedure for OYO P-S Suspension Seismic Velocity Loggi
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geobhones to be determined by inversion of the wave trave! time between the two
geophones. The total length of the probe is approximately 7 meters; the center point of B
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 barehole and surrounding the source. This pressure wave produces a

" horizontal displacement of the soil forming the wall of the barehole. This displacement
propagates up and down the borehole wall, in turn causing a pressure wave to be
generated in the fiuid surroundlng the geophones as the soil displacement wave passes
the|r location.

~ Environmental Conditions

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

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

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

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

Calibration

Calibration of the 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.

NT T Procedure for OYQ P-S Suspension Seismic Velocity Logging
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6{ Measurement Procedure

L

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 simuitaneous
recording channeis), 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 spacmg
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

1) QA Review

N, . o Procedure for OYQ P-S Suspension Seismic Velocity Logging
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2) Paper output records for each measurement as backup shdwing depth and 1D
number

3) List of record 1D numbers (for data on diskette) and cofresponding 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 Sy wave
velocity versus depth.

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

R .+ e Procedure for OYO P-S Suspension Seismic Velocity Logging
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' 0‘ calculated from the travel time from source to first receiver is compared to the velocnty

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 analy3|s to observe trends in velocity
with changing depth

Once the proper plcks are entered, PSLOG automatically calculates both Vs and V, for
each depth. The program aIIows 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.

a"'t')"-‘-/ c.fb ’
Registered Geophysicist / I Date__6/20/00

QA Review M\N Date_6/20/00

V)
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OYO SUSPENSION P-S VELOCITY LOGGING SETUP

wre | OYO PS-160
a9 Logger/Recorder

D e, [ o,
— | | i Winch
. \ 1 §
o N \ FH % Upper Geophone
S N \ i \\\ Lower Geophone .
; i § ' _ \ — Borehole Fluid
. \ § N3
e \ o N Filter Tube
-- il
- - N o 'E“ \\\§ Source
._ \\\/DO E%H §\\~ So_urcé Driver
L
'_7 \ i ? § | | Ov.erall.Length~20 ft
;;j | Figure 1. Suspension PS logging mevthod setup
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" Far HN
' 9.968

Far HR
9.968

Far VY
5.470

Near HN
8.2608

Near HR
8.260

Near U
4.980

6.00 8.008 18.6008

o,

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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2 STATEMENT of TRACEABILITY and COMPLIANCE
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PSL, other National Laboratories, an accepted value of a natural physical constant, a i
' "

o

3 ratio calibration technique, or participation in National Measurement Assurance !
% Systems. This calibration complies with the Bechtel Nevada Quality Management Process
% Descrlptlon, PD-0001.002, ANSI / NCSL 2540-1-1994 and TRW MPO A08252CCOX.
@ User Location EsCL Humidi ty: 10.0 Temperature: 75.0
? Cal Procedure MAN OY001 REV 1.2 Accuracy:
' ACCURACY CERTIFIED TO: SEE DATA SHEETS

@ SOURCE OF SPECIFICATION: MANUFAGTURER §
:-i Measurement Standards: ~ ' :
iy Instrument Type Mfr. Model Inst Id Cal Date Cal Due ~ i

COUNTER HP ‘5335A 002032 1173071999 11/30/2000 ——

HP 3325B 001757 03/06/2000 03/06/2001

FUNCTION GENERATOR

ct uncertainty ratio of at least 4:1 is malntalned unless otherwise stated

R
Test Results Summary: g-.___
S Condition .
VISUAL INSPECTION: OK; AS FOUND : PASS; AS LEFT : PASS ? T

Calibration Notes

Reviewed By: %’uj ﬁ‘) ZZ’W% i)

C.E.TUNLEY/ R
06/06/2000

T _ Calibrated By: 4%/’/‘%
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" DRILLER: PDYOATEC PHONE: € |
COMPANY: ' MIKLE | oOrwmsser PHONE: '
| LA Ocan ge | ¢
DIRECTIONS TO SITE: a o
D 2 <
SN o 0N ¢
A o
o
. N ’ ( |
GENERAL SITE CONDITIONS/LOCATION: C LEWR. ‘ SUMM\I/} 4
EA#: i 2/3 b
BOREHOLE DESIGNATION:_ (R © 2 8 LOCATION:__SeC. YNap ¢
COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED ¥
DIAMETERS AND DEPTH RANGES: 8.9 ' 0TO TD__ - . TO
BOREHOLE TOTAL DEPTH AS DRILLED: 4. 35 & :
CONDUCTOR CASING?: YES ¥ - DEPTH TO BOTTOM OF CASING s’ NO
DEPTH TO BEDROCK: \0 - IS {r DEPTH TO WATER TABLE: 2 |000 -y
BOREHOLE FLUID: WATER : FRESH WATER MUD____; SALTWATERMUD ____:
OTHER: ‘
DEPTH TO BOREHOLE FLUID:_ 68 £+ TIME SINCE LAST CIRCULATION:_ 2 | wk. i
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VEHICLE(S) USED AND MILEAGE: RED : BLUE WHITE_ SN VAN ' )
MOBILIZED FROM:____ DEPARTURE TIME: '
ARRIVED ON SITE___ O 200 1
STANDBY TIME: 2 WS CAUSE: Np WATER- 10 Dorevoe
LOGGING STARTED.__ 049 2} LOGGING COMPLETED:___ 33 S
STANDBY TIME: N ten CAUSE:
LOGGING STARTED: NUY OV LOGGING COMPLETED: \JW
DEMOBILIZED TO: N ARRIVAL TIME: N7k 4 _
ADDITIONAL DEMOB TIME: N REASON: \
A-13-00 \) @
'BATTERIES CHANGED BEFORE LOGGING: YES :NO___; STOREDWITHNEW____ 414 00
WINCH ‘H)D COMPROBE . HAND_GR.=Y. WEHTFETFRIKE
INSTRUMENT 12004 (15014 g : -
GEOPHONE H"\(rmo PHANE__ 2 C O &6
MAINTENANCE PERFORMED ON SITE: wT S| V103 -
PDR2ANVER 204y
Sour cx= 2\ © S0
I\M 1S5S0 40532
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GEOVision Geophysical Services 1785 Pomona Road, Suite B, Corona, CA 91720  Ph (909) 549-1234 Fx (909) 549-1236
|

. , , S
sTE__{MP ST PP RE28 pate A-14- 00 0\;?"
CLIENT: NN JoB:. (246
AUTHOR.___ J 6D PAGE20F_

LOGGING CREW:

Joyn  Demp

s Goetz




GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE: YMP =P see RE 28 DATE 0!“\{-09
CLIENT:_ T ’ JoB___ @290 Trw
AUTHOR_______ . J 6O PAGE____ 3 oF__4
|PEPTH [DEPTH JUNFILTERED 1 s [FILTERED COMMENTS
METERS |[FEET  |[FENO. Y™ |FILE NO. CASING, WATER, ROCK, ETC
‘ '\// _
05 1.64 |335 ;’?nrs Cheeke 2E€¥) — pnee Jéo
1.0 328" i Al
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7.0 22.97 04z Nega e NI\ oW
75 24 61 04z -
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110 | 36.09 034 3¢ Ndmee apun e o D
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14.0 45.93 o238
14.5 4757 027
- 150 49.21 02¢
J 155 | 50.85 025
~ 16.0 52.49 024
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355 | 116.47 |
36.0 | 118.11 ;
365 | 119.75
370 | 121.39
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P-S SUSPENSION VELOCITY FIELD LOG

SITE__YULLh wTN  Floy €27 ppP pate_ A-14 =00 X@ &
CLIENT: T JoB__OZzao N
AUTHOR: __[od~ Dry&ve ( JérD) PAGE 1 OF __&5 .
CONTACT. C¥~vUS (yoETZ: _OFFICE_ PHONE__+14 B3S 688 -
' Vs w-c - PHONE: ’ :
CONTACT; - _OFFICE_ PHONE:
_ , - ' __ PHONE:
CONTACT: PHONE:
: PHONE:
CONTACT: ' - ' PHONE:_

| | PHONE:
DRILLER: (¢ NATEL Nie PHONE: .
COMPANY:_ ' [ AORPNGEE PHONE: '

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION: __ L L.EP , Soain/ .

EA#: .
BOREHOLE DESIGNATION.__Z(=- Z1___ LOCATION._S€€ map p. 23 by
. COUNTY:. RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED_px
" DIAMETERS AND DEPTH RANGES: R.5" 070 1@ ; . TO
BOREHOLE TOTAL DEPTHAS DRILLED: |99 D .2
CONDUCTOR CASING?: YES_X__ DEPTH TO BOTTOM OF CASING = NO ,
DEPTH TO BEDROCK: DEPTH TO WATER TABLE: > PYeYe)
BOREHOLE FLUID: WATER  FRESH WATER MUD_<__: SALT WATER MUD
OTHER: ' .
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION: )
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~- - STANDBY TIME: CAUSE:
7 LOGGING STARTED: LOGGING COMPLETED:
Y STANDBY TIME: CAUSE:
3 - LOGGING STARTED: LOGGING COMPLETED:
3. . DEMOBILIZED TO: ARRIVAL TIME:
ADDITIONAL DEMOB TIME: REASON:
- A-13-09
)_... BATTERIES CHANGED BEFORE LOGGING: YES_PS__;NO___; STORED WITH NEW
y  WINCH " COMPROBE HAND_Gv2eV, WHITE TRK
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X GEOPHONE ""Y D2o v = 2 b
Y™ MAINTENANCE PERFORMEDONSITE._WT S/n 12937 . f
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) Laa (SO 24053 :
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SITE___YMP ESE  PPp RE-2\ DATE.__ €1 =1y =00 &
CLIENT: R BV Jjog. ©O2.90 g
AUTHOR:___ ] 61D PAGE 2 oF__5 z
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS 2--
METERS [FEET  |FILE NO. FILE NO. CASING, WATER, ROCK, ETC
<
0.5 1.64 21720 ittt e - <
1.0 3.28 ‘
1.5 4.92 ‘.
2.0 6.56 ¢
25 8.20 / o
3.0 9.84 / ,
35 11.48 / a
4.0 13.12 Yyl
45 14.76 /A
50 | 16.40 .
55 18.04 yaa
60. | 19.69 /N
65 | 21.33 / KV
7.0 22.97 /\Y
75 24.61 A4
80 | 26.25 /
8.5 27.89 -/
9.0 29.53 WV /
9.5 31.17 Y
100 | 32.81 v /S A
105 | 34.45 " /!
11.0 | 36.09 NN
115 | 37.73 N/ Y
120 | 39.37 v
125 | 41.01 /WY
130 | 4265 /]!
135 | 44.29 /
140 | 4593 /
145 | 4757 /
150 | 4921 /
155 | 50.85 /
160 | 5249 | /
165 | 54.13 |7
170 | 55.77
175 | 57.41
18.0 59.06 '
185 | 60.70
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SITE: HUme =sE  NPP RE-21  pate A~ —©O ot
b cLenT. Ty | __JoB____o240 ,
) AUTHOR: J&gD | PAGE. ¢4  OoF & |
) : t
) |DEPTH [DEPTH [UNFILTERED FILTERED COMMENTS -
y  IMETERS [FEET  |FILE NO. FILE NO. CASING, WATER, ROCK, ETC o
_3 19.0 | 62.34 )
3 19.5 63.98 . - ' pd
3 200 | 6562 ' /
E 205 | 67.26 ' - - -/
E 210 | 68.90 . | -/
3 215 | 7054 /
; 220 | 7218 | | /
, 225 | 7382 - s
z 23.0 75.46 J4 \
3 235 | 77.10 ( /@ /. N
2 240 | 78.74 ' AV TN !
) 245 | 80.38 -~ ~ AT -
D ,|_250 | 8202 T ]
» .| _255 | 8366 yad ]
- 260. | 85.30 / R
; 26.5 86.94 1 '
v | 270 | 8858 i
2 275 | 9022 -/ }
2 280 | 91.86 / o
2 285 | 9350 / |
2 290 | 95.14 / 5 :
| & 295 | 96.78 / oY :
b 300 | 9843 |  / Y .
® | 305 | 100.07 - ~ , ¥
€ 31.0 | 101.71 < 2 UMNa(E D (D& — w0 X
< 315 | 103.35 o w e TER- - ¥ N
8 32.0 | 104.99 oL .
2 | 325 | 10663 Oy S
© 33.0 | 108.27 011G -
335 | 109.91 OLS . }
@ 340 4 11155 oYy {
D 345 | 113.19 013
%.-‘ 350 | 114.83 o\L . -
o _| 355 | 11647 o\ |
Py 360 | 118.11 O\o
= |85 [ 11975 | 0o4
—0=-1 370 | 121.39 60%
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CLIENT: e JOB: o290 Ty 3/'4
AUTHOR: N2 PAGE L __OoF_ S ) é“
: B )
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS | &_L
METERS |FEET  |FILE NO. FILE NO. ~ |CASING, WATER, ROCK, ETC i
¥ Gl./"'
375 | 123.03 Do F &
38.0 | 124.67 00 (, | @'
38.5 | 126.31 o0s el
39.0 127.95 poy e .
395 | 12959 00 % v
400 | 131.23 o0 2. < . S
405 | 13287 OO | Jw CAO 3o Orobe @ S -
410 | 13451 | — 3 i od Yoy od bove hole g
415 | 136.15 N\ T & -
420 | 137.80 | N\ ¢
425 | 139.44 ' N Ty oL eabe @ .
430 | 141.08 1IN VYup '+ 3.3 ¢
435 | 14272 \ — a4, 4 m - €
44.0 | 144.36 | \ Y 145 & . ¢
445 | 146.00 | N\ , o
45.0 | 14764 ' . - \\ .
455 | 14928 N\ p
46.0 | 15092 [~—F—tg am_ |0 N\ Y
465 | 152.56 VU \ -
470 | 154.20 qd” | AN
475 | 155.84 N\ '
48.0 | 157.48 - N\ |
485 | 159.12 N I ;
49.0 | 160.76 . | NS s
495 | 162.40 S\ ‘
' 50.0 | 164.04- I ' N\
50.5 | 165.68 ' =\
510 | 167.32 « ' \
515 | 168.96 N\
520 | 170.60 ’ \
525 | 172.24 | \
53.0 | 173.88 \
535 | 175.52 . v
54.0 177.17 ‘ :
545 | 178.81
550 | 180.45
55.5 182.09
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P-S SUSPENSION VELOCITY FIELD LOG | _g’{
SITE: \(UCC/A— MTN  Praoy ESF NP pate: A1—-1S 00 C!
CLIENT:___ DR JOB: R2A° G
AUTHOR: N2 _ PAGE10F _l\o o
CONTACT_/\Men S GoeTz _OFFICE_ PHONE_ MY 835 ¢£88¢ C
PHONE: ch
CONTACT: | _OFFICE_ PHONE: e
_______ PHONE: b
CONTACT: - . PHONE: ~
- PHONE: C
" CONTACT: ‘ | PHONE: r
______ PHONE: -
DRILLER____ MW ee  LoDrarae PHONE: >
COMPANY:___ \Oklw A TEC. PHONE: N
DIRECTIONS TO SITE: :

;o

GENERAL SITE CONDITIONS/LOCATION:

EA#: T .

BOREHOLE DESIGNATION:___ [ & - 16 LOCATION:_S¢e€. YDAP Pz 23%

COUNTY: .___RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED___~ UNCASED____

DIAMETERS AND DEPTH RANGES: _2.5" 0TO 'rp ; , TO

BOREHOLE TOTAL DEPTH AS DRILLED: 45 | -2

CONDUCTOR CASING?: YES_®X  DEPTHTO BOTTOM of casing._ S+ no

DEPTH TO BEDROCK:_" DEPTH TO WATER TABLE._ > 1000

BOREHOLE FLUID: WATER : FRESH WATER MUD & : SALT WATER MUD o
OTHER: : v _

DEPTH TO BOREHOLE FLUID: % TIME SINCE LAST CIRCULATION:__ &t Hv s

GEOVision Geuphysical Services 1785 Pomona Road, Suite B, Corona, CA 91720  Ph (909) 549-1234 Fx (909) 549-1236
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st YMP  ESF ¥e RVE¥E pae. A5 -0 ]
CLIENT:____TRW ' - JoB.___QZ2A0 .
AUTHOR: NICA)) PAGE2OF ___\O =
{
LOGGING CREW: ‘ ] T

* VEHICLE(S) USED AND MILEAGE: RED : BLUE WHITE —
MOBILIZED FROM: A . DEPARTURE TIME:

ARRIVEDON SITE:____ 0830 hrs | -
STANDBY TIME: = hes CAUSE.___Dci\\el . —
LOGGING STARTED: LOGGING COMPLETED: _ -
STANDBY TIME: CAUSE: - T
LOGGING STARTED: . LOGGING COMPLETED: ‘ —
DEMOBILIZED TO: ARRIVAL TIME: L
ADDITIONAL DEMOB TIME: REASON: ,

Q-13-00  ~TEST ow T

. BATTERIES CHANGED BEFORE LOGGING: YES NO_X _: STORED WITH NEW _ L

WINCH COMPROBE HAND WHITE TRK

INSTRUMENT 12004 - o —
GEOPHONE j ,00 7.4 064 _ L

-MA&NI—ENANCE-E&EORMEB—ON—S'H\T nNetncer SIN 20034 |

ComponETs VSED 1 M 7905 3 o
TVOo s . Jouvie 2) O S0 5

i dyer Z2o04yY . —

EQUIPI\SENT PROBLEMS OR FAILURES] 1k - 1G¢03F e

e e e wr wr owr -J.-u-"wwwmﬂﬂﬂﬂ"ﬂﬁﬂ@@Q,B";G;@i@@@@ﬁ?‘

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS: kFEE'D BUuTTON S e oN  Pogutee. 00
UNT - EXxcé - WITh UNT  HZomn
Sl V2004, PR | fiee.
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1L0.90000000000000300.0500
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CLIENT: Tew , JOB: O2A0
AUTHOR._ - OO , PAGE___ 3 OF__ (P
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET  |FILE NO. FILE NO. |CASING, WATER, ROCK, ETC

0.5 1.64 j . ,

1.0 3.28 v k. 0= Ok_

15 4.92 J .

2.0 6.56 \

2.5 8.20 \

3.0 9.84 \

3.5 11.48 \

4.0 13.12 \

45 1476 | \

5.0 16.40 \

5.5 18.04 \ o

60 | 19.69 \ Y b

6.5 21.33 \ W v

7.0 22.97 | \ 1. T

75 | 24.61 \ WOl A7

8.0 26.25 \ )

8.5 27.89 \ -

9.0 29.53 ‘ \

9.5 31.17 , \

100 | 32.81 NI

105 | 34.45 \

11.0 | 36.09 | \=C

115 | 37.73 | | \ =

120 | 3937 | \

125 | 41.01 | \

130 | 42.65 | \

135 | 44.29 A\ M

140 | 45.93 | | O\ Y\

14.5 | 4757 - i Y

150 | 49.21 \

155 | 50.85 | \

16.0 | 52.49 \

165 | 54.13 \

17.0 | 55.77 ' \

175 | 57.41 N
180 | 59.06 \

185 | 60.70 \
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[Y-TE____Me _ES€ pupp RE®16 0 DATE_A-\S - 0D

29 LIENT: T ' Jog: 02490 Tew

#¥ UTHOR:_, J 50 PAGE ¢ OF__|D

Lo- EPTH [DEPTH |UNFILTERED FILTERED COMMENTS

- ETERS [FEET _ |FILE NO. FILE NO. CASING, WATER, ROCK, ETC
T® 790 [ 6234 NI

¥ 195 | 63.98 A\

=@ 200 | 6562 -\ g-)5td)

=@ 205 | 67.26 N\

o 210 | 68.90 N\

|l -~ 215 | 70.54 \

= 220 | 7218 \

[ T 225 | 7382 \

@ 230 | 75.46 -

F® 235 | 77.10 252 e B Ao conter

=9 24.0 78.74 7.3\ ’ ,

-9 245 | 80.38 7. 3o

L_ 250 | 82.02 Zz24

| 255 83.66 2298

-%- 26.0 | 85.30 2727

@ 265 | 86.94 126 -~ |

(® 270 | 8858 2,7’{ Prinkr feed Lundrv ginde —
=@ 27.5 | 90.22 ceq " st . pat G S/ (2 ooy
j& 28.0 91.86 2723 " J

28.5 | 9350 Z22( 122 CAmece opon  Near 1+ (222

|__ 290 | 95.14 220" T _

| ¥ 205 | 96.78 714 9 -

"9 300 08.43 2\b

=¥ 305 | 100.07 21 F

31.0 | 101.71 2\6

.o 315 | 103.35 oS

32.0 | 104.99 2|14 1 U B
M- 325 | 10663 Z++2132 | [ JVW

~W 330 | 10827 Zte-2\2 | \ g-W

(¥ 335 | 109.01 24Y4 20 | ) |

oD 340 | 11155 2 \O o (Aer. Sam

B-2- 345 | 113.19 .09 v

B~ 350 | 114.83 2.0%8 .
g - 355 | 11647 70

N _ 360 | 118.11 2006 .
g 365 | 119.75 206 —
=370 | 12130 | 2oy fedunce  ogun o
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SITE: Yrmp ESE- P RE ® L DATE. AA-\5 -O0.
CLIENT; Trwn JOB: 0z4Aa°
AUTHOR: Jow PAGE____ S OF_1°
DEPTH [DEPTH |UNFILTERED FILTERED COMMENTS
- [METERS |FEET  |FILENO. FILE NO. CASING, WATER, ROCK, ETC
. 375 | 123.03 203
38.0 124.67 2°2
385 | 126.31 2060 720\ W ol ‘
390 | 127.95 \AA 200 10 veArmce odin — homt B
395 | 129.59 (a8 - ' I
400 | 131.23 Q=7
405 | 132.87 a6
41.0 | 13451 145
415 | 13615 La4
420 | 137.80 az
425 | 13944 19 2
430 | 141.08 g \al [ ¥/
435 | 142.72 1ap v
440 | 14436 {29
445 | 146.00 =X
450 | 14764 (b1
455 | 14928 1846
460 | 150.92 (RS |
465 | 152.56 82 | Y P\ | _
470 | 154.20 Y NTE 07 Aegpent Cvues =rpin for o
475 | 15584 (817 — v
48.0 | 157.48 (g0 |
485 | 159.12 V' 9
490 - | 16076 | |
49.5 | 162.40 B
500 | 164.04 | Xb
50.5 | 165.68 { 7S
51.0 | 167.32 | M
515 | 168.96 1233
52.0 170.60 L2
525 | 172.24 (|
53.0 | 173.88 (77D
53.5 | 175.52 (A !
54.0 | 177.17 168
545 | 178.81 6}
55.0 | 180.45 166
55.5 | 182.09 S

S _lﬁiﬁﬂ@ A AN S A em e -




el

19

0 .
%Up 446/3@ W

GE -
OVISION SUSPENSION LOGGING FIELD NOTES f

¥ SITE: Ump Es
E_‘ CLIENT: Tyg(,\) P nPe Q¥ Y6
8  AUTHOR: 60 ' s ¢§'0” |
o ;oa: 02490 -
3 AGE -
& [PEPTH |DEPTH |UNFILTE or—= ]
¥ ImeTe RED FILT ' !
o 33 FEET  |FILE NO. F,LEENR(;E_ P COMMENTS - -J
:"" 56.0. | 183.73 V6 Y S _
—| 565 E
S | 570 :Zig: & :3 ~
57. l
PR . -
o |85 191.93 \ }\Yg;) T
o 59.0 |- 193.57 [ s8 K
bt 595 | 19521 (37 —
b go.o 196.85 (3% '
-{ 60,5 | 198.49 < 5. » ‘ .
@— 610 | 20013 | !\75‘( S— 7
@ | 615 | 20177 153 ' 1=
o | o20 [ 20341 : |
11625 LSz ~
® 5 | 20505 | [ < |
O__ [ 630 [20669 | [9D
[ 63.5 | 208.33 TG
1 640 | 20997 | . \Yp
v 64.5 | 21161 1qr
Cn 650 | 21325 | 146
e 65.5 21490 | |!
.- 66.0 | 216.54 J%Tg,{
b gs.s 218.18 3
— |_67.0
S s 219.82 {2
5 | 221.46 KD '
o | 680 ,
o | €85 2478 \(35i ‘ 140 pulse wndtn  ©.8
% - 74 79 ! Y
o | oo amas [ 77 >
¥. | 695 | 22802 2 .
& o Tame 33
® | 705 | 23130 ' \?\(S
& | 710 | 23294 \\'b?;
2 715 | 234.58 (22
o- | 720 [ 202 131
s | 125 |ares 120
73.0° '
0 | 239.50 (ZA
735
74. . 241.14 A
74.0 Vi
(605

242.78
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sifE; __Ymp €S5S¢ MeP QE ®We = pateA-\S -O0 ’
CLIENT: a2 ' Jjog. ©240
AUTHOR: & PAGE____ + oF__\°
: ==
DEPTH |DEPTH |UNFILTERED FILTERED . |COMMENTS P
METERS |FEET  |FILE NO. FILE NO. CASING, WATER, ROCK, ETC
745 | 244.42 |26
75.0 | 246.06 2S5
755 | 247.70 24 A |
76.0 | 249.34 | 1% ~ { p!
765 | 250.98 dze 2] )y R =lo v
770 | 252.62 [zo T2l (\fV , (20 =10 (2| @=2» 3
775 | 254.27 28 \ 1 (2 (U S i
780 | 255.91 +< 3 A | f
785 | 257.55 CHR- (1T / | . ']
79.0 | 259.19 \W(6 - _ - i
795 | 260.83 s »
80.0 | 262.47 (Y
805 | 264.11 S , [l
81.0 | 265.75 2 ’ , /|
81.5 | 267.39 |\ | . » 3
820 | 269.03{ \\O . \\D pEPEAR O NV sl
825 | 270.67 \oa ' - . ' ‘ =
83.0 | 272.31 10 % €1
835 | 273.95 \0¥} 5
840 | 27559 06 - -
845 | 27723 | (05 ' ‘ "
850 | 278.87 oY |
85.5 | 280.51 102 | &
86.0 | 282.15 (%L
86.5 | 283.79 (o
B7.0 | 28543 |  L0» _
87.5 | 287.07 o4 | B
88.0 | 288.71 AR . Ry
88.5 | 290.35 oa% "
89.0 | 291.99 046
89.5 | 293.64 IZES
90.0 | 295.28 oad
90.5 | 296.92 2=E
91.0 | 298.56 Oayr .
91.5 | 300.20 ba0 pAl - My ( tane &
92.0 | 301.84 0g.q * : =~ '

L. 92.5 | 303.48 - 0%%
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GEOVISION SUSPENSION LOGGING FIELD NOTES 5; :
SITE: Yme  ECF NP RE BI6 DATE._A-\5 -00O /K
CLIENT: W . JOB: 00 T
AUTHOR: J6D PAGE 3 oF__\P
DEPTH |DEPTH |UNFILTERED FILTERED 1COMMENTS
METERS |FEET  |FILE NO. FILE NO. CASING, WATER, ROCK, ETC
93.0 | 305.12 L+
935 | 306.76 08 L
94.0 | 308.40 aBS
94.5 | 310.04 Oo8Y oA
95.0 | 311.68 DR 3 Nl
955 | 313.32 L3241 092 ‘I . -
96.0 | 314.96 ©s0_0 3! - L dinee g Spe W
96.5 | 316.60 x4 S (S Garac ¢ '

970 | 318.24 © X8 / 142 has 4 min
97.5 319.88 ©373 A HO meuals .
98.0 | 321.52 07t
985 | 323.16 O4S
99.0 | 324.80 O34
99.5 | 326.44 O ¥3
100.0 | 328.08 O +2
1005 | 329.72 O3]

101.0 | 331.36 O 7D
1015 | 333.01 064
102.0 | 334.65 XS
102.5 | 336.29 ob9
103.0 | 337.93 066
1035 | 339.57 ols
104.0 | 341.21 oL -

1045 | 34285 0672 | onk 23 wale ?

105.0 | 344.49 06 | lay stagmal — e o

1055 | 34613 | - 061 [V 7 |
106.0 | 347.77 O Lo [/ R o
106.5 | 349.41 05Sg Jt Aood S, —wdve Trm
107.0 | 351.05 oS8 | < ' B
107.5 | 352.69 OGCY _
108.0° | 354.33 ZEXA M ar- St — (2r H
1085 | 355.07 oSS Mer  Spon ~  Nanr B
109.0 | 357.61 og Y _

109.5 | 359.25 NS 3
110.0 | 360.89 0S 2
110.5 | 362.53 oc |l
111.0 | 364.17 0SS0
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SITE; Yme ESFE NPP LB %16 DATE._ A-\S -0

CLIENT: T ‘ JOB: O290 T

AUTHOR: JED PAGE 4 OF__|°

DEPTH [DEPTH |UNFILTERED FILTERED COMMENTS

IMETERS FEET  |FILENO. FILE NO. CASING, WATER, ROCK, ETC
1115 | 365.81 oy4q
112.0 | 367.45 048
112.5 | 369.09 XL,
113.0 | 370.73 oJ6
113.5 | 372.38 oY¢
114.0 | 374.02 o4Q
114.5 | 375.66 0y 2_ 243 OUD - Acpmee samin  H o
115.0 | 377.30 o4y’ i I
1165 | 378.94 O 4o0. ' -
116.0 | 380.58 U 39 rasse [ e wene-
116.5 | 382.22 033 13¢$>
117.0 | 383.86 037
117.5 | 385.50 03¢
118.0 | 387.14 &3S
118.5 | 388.78 034
119.0 | 390.42 3%
1195 | 392.06 o 32
120.0 | 393.70 oKy
1205 | 39534 | © 30 )
1210 | 39698 | . 0Z4- >
1215 | 398.62 07 e e
122.0 | 400.26 027 4245 13> ke
122.5 | 401.90 L6 »
123.0° | 403.54 (VA=
1235 | 405.18 0w C~ U4sbo0 S ~ 2000
124.0 | 406.82 013
124.5 | 408.46 02
125.0 | 410.10 021
125.5 | 411.75 pD2o N
126.0 | 413.39 O (9 Y, B
1265 | 41503 | -61F 018 | . O
127.0 | 416.67 0l . O\} loier <oum O\ qoprm H
127.5 | 418.31 0.5’ 4
128.0 | 419.95 213 ol Vs stains 019 G H
128.5 | 42159 O\2’ - “ ' '
129.0 | 423.23 O ({
129.5 | 424.87 o 1©
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5 CLIENT: 1w loX=0-2W, JoB___QZ Av
5 AUTHOR: SGD =\ PAGE___ (D oF___[®
W [DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
@ |VETERS [FEET  |FILE NO. FILE NO. CASING, WATER, ROCK, ETC ]
=9 | . -
Q| 1300 | 42651 0o 9
P 130.5 | 428.15 ©0 8
% 131.0 | 429.79 OO0 7 -
11315 | 431.43 o0& )
@ |[1320 | 43307 O0S
@D 1325 | 434.71 o0 Y Pewsave ~ AS0> L,
@/ 1330 | 43635 00’3 -
59| 1335 | 437.99 0D <
@ [ 1340 | 43963 132, 9m + 00O\ T. 0.
- 1345 | 44127 < I
135.0 | 442.91 NP » Dloe
@ | 1355 | 44455 N\ 133.49 +e'5 = \23E m
W | 1360 | 446.19 AN a4s1.2 A
9| 1365 | 44783 ,
@ | 137.0 | 44948 N\
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— | 1380 | 45276 N\
@ 355 | 45440
9 1300 | 456.04
2@ | 1395 | 457.68
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| s | 1210 | 46260 N\Q-(5 -0
- | 1415 | 464.24 N —
=D a0 | 46588 NI
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aa | 1440 [ 472.44 —_
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-rdid @

2 X AR

soiole

s (M@ ESE Wpp V- DATE__A—\&~00 6D
CLIENT: T JOB: 0210 |
AUTHOR: NGO | PAGE ( ofF__| - we
DEPTH |DEPTH |UNFILTERED FILTERED ~ |COMMENTS e
METERS |[FEET  |FILE NO. FILE NO.  |casING, WATER, ROCK, ETC

130.0 | 426.51

130.5 | 428.15 ‘ | |

1310 | 422979 | oo\ . po oo Stacke = 3. ~
131.5 | 431.43 / ’ OOl = oulie widks -4
132.0 | 433.07 ' vor - .8 ¢ e
1325 | 43471 | 122.3 - | Q. ©00% .¢ J]|-
133.0 | 436.35 . - ' - —
133.5 | 437.99 \

134.0 | 439.63 N ‘ Sloughian & cotling
1345 | 441.27 N | ot bratraye Au -
135.0 | 442.91 N otom __ re dat agh

135.5 | 444.55 N\ " et oclepth .

136.0 | 446.19 \ ‘ - | :
136.5 | 447.83 | N\ | .
137.0 | 449.48 | N

1375 | 45112 | NI o

138.0 | 45276 N eV

138.5 | 454.40 |

139.0 | 456.04

139.5 | 457.68 _ AN

1400 | 459.32 N\

140.5 | 460.96 » N\

141.0 | 462.60 | N

1415 | 464.24 - ] -

1420 | 46588 | TN  TEET WwhS PeREpemeD  -Tp

1425 | 46752 | pNMLUNTE & PULSE. W IPTR Cywpsen) For-

1430 | 46916 | \JL3TERLAYSE  pmneEnsUREMENT. WA T -

1435 | 470.80 | (2T ' - A

1440 | 47244

1445 | 474.08 ' B '

1450 | 475.72 1= pulge mndm .4

1455 | 477.36 BE Qe p. R2a

1460 | 479.00 \ ', N

1465 | 480.64  Pulee vddh LK

147.0 | 482.28 | dud il <ee

147.5 | -483.92 ' _ 0. 22 o

148.0 | 485.56 - '
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geophysical services [ 5 cES ARE
a division of Blackhawk Geometrics mTENTIONAL . 34a — 3¢

Vol

P-S SUSPENSION VELOCITY FIELD LOG G-
| - | N PP 16 Jor
sitE_Tu&h MmN Peo) ESE , patE_A-4F -00
CLIENT:. Ten) . JoB__ e 2480
AUTHOR.____ J & ' AV,J{ ,bLoO PAGE 1 OF __{
CONTACT_L UV S (xOE T2 _OFFICE_ PHONE:
: PHONE:
CONTACT:. ‘ _OFFICE_ PHONE:
PHONE:
CONTACT: PHONE:
, . PHONE:
- CONTACT: ' PHONE:
: PHONE:
- DRILLER.__ DYN KT E C ’ , PHONE:
COMPANY: ' PHONE:
DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:_

EA#; -
BOREHOLE DESIGNATION;__ [2¥© -2.O LOCATION.___SEE _MAP p. 73R
COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED_ X
DIAMETERS AND DEPTH RANGES: &,S 0TO_TpD__: L TO
BOREHOLE TOTAL DEPTH AS DRILLED:__ ]SO, © '
CONDUCTOR CASING?: YES_{ _ DEPTH TO BOTTOM OF CASING ‘5 NO ,
DEPTH TO BEDROCK; DEPTH TO WATER TABLE: 2 K oo
BOREHOLE FLUID: WATER . FRESH WATER MUD_}<_: SALT WATER MUD
OTHER: '

DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION:_2 | w)ee k-

GEOQVision Geophysical Services 1785 Pomona Road, Suite B, Corona, CA 91720  Ph (909) 549-1234 Fx (909) 549-1236
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GE &isson T

- geophysical services

= a division of Blackhawk Geometrzcs / ) q/tb’oo | ‘
(& . . :
Lo st MMP _EsE. PPee _ pATE__HA-—\3 00O o
% CLIENT.__ " T4 ' JOB:__ 72 a0 |
ﬁ AUTHOR_-___ (gD _ PAGE20F_4
Lo LOGGING CREW:____~] 0w - JE2 50 j
e VEHICLE(S) USED AND MILEAGE: RED : BLUE WHITE___ A6~
Jﬁ MOBILIZED FROM: DEPARTURE TIME____ Y226 '
=9 ARRIVED ON SITE: NOC e
= STANDBY TIME: £ CAUSE:

- LOGGING STARTED:_____ (1O R 'LOGGING COMPLETED;__} 2 2O .
. STANDBY TIME: | CAUSE:
9 LOGGING STARTED: | LOGGING COMPLETED:
o DEMOBILIZED TO: ARRIVAL TIME;
=9 ADDITIONAL DEMOB TIME: | REASON: -
i} . ' . , ~iS-ce TERT alc
Q BATTERIES CHANGED BEFORE LOGGING: YES :NO_¥_; STORED WITH NEW
|

WINCH - COMPROBE HAND WHITE TRK
INSTRUMENT 12004 ' 15014
GEOPHONE J (59 , A0 | ‘;—’: %6 |
MA;NTENANG&WEL &—w o 2eody
R 21653
Modwhia toed. [ Spunwe 21550

O(L\,'-M ‘Z.CD \“"
EQUIPMENT PROBLEMS OR FAILURES. [\ & e F

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS:

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

site. MM P ESE Of? 77 + 20 DATE. A ~t3—Co
CLIENT: YN JOB: OLAo
UTHOR; J &GP PAGE____ 3 oF__ Y
B DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |[FEET  [FILE NO. FILE NO. CASING, WATER, ROCK, ETC
Q- - L
Y[ os 1.64 WA |
\‘Q 1.0 3.28 Jnﬁ / Jv"“ L e cMecse Ol |
N 1.5 4.92 ,
2.0 6.56 —~“ P66 1220 he
25 8.20 oCs Orrs ho\du X casce o
3.0 9.84 - 06Y g _a -
3.5 11.48 db2Z 003 S
4.0 13.12 06\ _oey 47
45 14.76 0O )
5.0 16.40 0959
5.5 18.04 O sD
6.0 19.69 0SS
6.5 21.33 O 51
70 | 22.97 D55
7.5 24.61 O sY
8.0 26.25 - OS2
8.5 27.89 ©sv
9.0 29.53 Os |
9.5 31.17 O5)
10.0 32.81 049
105 | 34.45 oYy$d
11.0 | 36.09 o T
115 | 3773 LS
120 | 39.37 o9y, d4g fopead Canr %,, 4 H
125 | 41.01 K rprere wm — ohe ke
130 | 4265 oMY e
135 | 4429 Q Yl chppod/
140 | 45.93 o 4o a.cnl
145 | 47.57 O 39 e
15.0 49.21 o038 vy
15.5 50.85 O 33
16.0 52.49 ©3C
165 | 54.13 D35
17.0 55.77 03
17.5 57.41 03
18.0 59.06 032
185 60.70 031

163 i W\ Vrve. L * ' o)
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L SITE: \=%2D DATE__ A -1 -00 ng,é'm. e b
) CLIENT:__ | : JOB____m 290 ' . 3
} AUTHOR: . PAGE____ & _oF__ Y
) [OEPTH [oEFTH JUNFILTERED ~ |FLTERED COMMENTS
| ;_ METERS |[FEET  |FILE NO. FILE NO. _|CASING, WATER, ROCK, ETC :
[ e | 6234 o 3D |

4| 195 | 6398 029 |
| 200 65.62 o2 8 gm P

e

205 | 67.26 OLY)
21.0 68.90 VA
215 | 7054 ©25
22.0 72.18 (o7
22.5 7382 | O173
230 | 7546 Yo X2
23.5 77.10 oL . . - Chang gy
240 | 78.74 o220 ' 1\3 2 ‘
zi] 245 | 80.38 oY
%] 250 | 82.02 01\b
255 | 83.66 O\t
26.0 85.30 OL6
265 | 8694 oS
27.0 88.58 <14
27.5 90.22 o3
280 | 91.86 o\Z A
285 | 9350 | O\) _ .
290 | 95.14 oo B < '
295 | 96.78 oo“ '
300 | 9843 008 W22
305 100.07 YoloP 4
31.0 | 101.71 Oob
"315 | 103.35 o0S
32.0 104.99 00 Q
325 | 10663 | O02 , 003 '
330 | 10827 | 272 .9 w» D] — 00O\ INOR whr
335 | 10091 | T —— — T
340 | 1155 | X433 = | 3 Lm -~ 1200 v /
345 | 11319 [ N ' - , 158
350 | 114.83 N ] CatcudmioN |
355 | 116.47 . | b
=~ 360 | 118.11 | N Yo 6t ' Ay Tie o= &
) | 365 | 119.75 N R
v 2l 370 | 121.39 o~ e awl
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11.0 | 36.09 )33 .
115 | 37.73 \ 32 i
12.0 39.37 1=l -
12.5 41.01 | 20 —_
130 | 42565 \ LA .
135 | 44.29 128
140 | 4593 2+
145 47.57 26
150 | 49.21 \ 2.5
15.5 50.85 WA
©16.0 52.49 \2%
16.5 54.13 \L?
17.0 | 6577 V2
175 | 57.41 \2.0
18.0 . | 59.06 {1
185 | 60.70 IS




Wg@a& - A6 -o0 w )

\ 0\\“ GEOVISION SUSPENSION LOGGING FIELD NOTES " g -
SITE:_\ TmeP ESE pNPP RE¥2¢  DATE %»——i—é—ﬂ’;—-—f—m )A-.
CLIENT: Tean) o: ©zZ250
AUTHOR: A\ D PAGE____ B 4 oF_ &7

g ot 270 q-16-7
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET  |FILE NO. FILE NO. CASING, WATER, ROCK, ETC
(WA o
190 | 62.34 o (g2 YWY, A \SS5S pen
19.5 | 63.98 e A '
200 | 65.62 U o '
205 | 67.26 =y
210 | 6890 \ H\
215 70.54 S
220 | 7218 (2
225 | 7382 Loy
23.0 75.46 LLO
235 | 77.10 LOa
240 | 78.74 OB
245 | 80.38 L
25.0 82.02 oG
25.5 83.66 |65
- [T 260 | 85.30 (0N
265 | 86.94 0D
27.0 88.58 (D2
--| 275 90.22 (O]
28.0 91.86 [CO
285 | 93.50 © 449
290 | 9514 oa s
29.5 96.78 OA 3
30.0 98.43 a6
| 305 | 100.07 o5
1 310 | 101.71 044
- 315 | 103.35 O3
- | 320 | 104.99 0oa2
_ | 325 | 106.83 O
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9.0 29.53 ' O\
9.5 31.17 \
100 | 32.81
105 | 34.45 \
110 | 36.09 -\
115 | 37.73 | \
120 | 3937 \
125 | 41.01 | \
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32.5 | 106.63 0 30 | | | | e
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a '53.0 | 173.88 Ul

Py 53.5 | 17552 NG oY
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John Diehl
From: John Diehl <jdiehi@geovision.com>
To: <Michael_Luebbers@urscorp.com>; <lvan_Wong@urscorp.com> -
Cc: Rob Steller <rstelier@interserv.com>
Sent: Monday, September 18, 2000 10:33 PM

Attach: (¢~ Summary of Progress OYO P-S Log.xls See F ’ qq
Subject: €. Continuing surveys in the week of Sept. 11

* Here is progress to date. Before your conference call, 1 hope we will have

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-21, 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.

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. 1
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. I recommend that the incomplete boreholes be relogged using the OYO P-S
Suspension method after casing. '
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OYO P-S SUSPENSION LLOGGING :

- SUMMARY OF PROGRESS THROUGH 9-18-00

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

RF-28 9-14-00 99.75 919 80.4 49 0 8 8 Uncased
RF-21 9-14-00 192 . 145 1329 103.4 g8 47 . 145  Uncased
RF-16 . 9-15-00 451.8 4518 4396 771 72 0 72 Uncased
RF-20 9-16-00 " 180 120 108.3 6.6 .0 40 40  Uncased
RF-26 9-16-00 264 264 251 49 0 ' 0 0 Cased
RF-24 9-18-00 253 177.2 164 57.4 52 . 7% 128 Uncased
RF-22 sched 9-19-00 Fos. 4 04 * 388 5 - qb.8 Q2 N \04 . 1aC  Uncased .

NOTES: . A _0p

1. RF-16 logged within 5 hrs after last circulation 4’ .

2. RF-21 took 3,200 gal water ) &\ W

jod 9/19/00 7:32
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GE &350 | Fha

geophysical services o @LW k- SPACES
TS a division of Blackhawk Geometrics A—~Q,5 L TEN DN KL~
“\ “ . . {/
. P-S SUSPENSION VELOCITY FIELD LOG

o STE__NUUA MTN Pt ESE () CP_ DATE. A—1A -0
#@  CLENT:__' TR JoB,___ A0

La AUTHOR: J&D PAGE 1 OF

s . | .

;”i CONTACT__[(Jtrl$ (0ET % , ULS  _OFFICE_ PHONE:

s b PHONE:

Fﬁ, . CONTACT: _OFFICE_ PHONE;

£ , PHONE:

= CONTACT: PHONE:

4 : PHONE:

& CONTACT: - PHONE:

@ PHONE:

4 DRILLER:_ PHONE:

B COMPANY: PHONE:

o | g

i DIRECTIONS TO SITE: \

T ’

.

4 _

p

@  GENERALSITE CONDITIONS/LOCATION: (A ER®_

4 EA#: : '

a BOREHOLE DESIGNATION: (L ¥ 22 LOCATION: So.e. Map. Z3b

COUNTY: _ RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED__ X

DIAMETERS AND DEPTH RANGES: £S5 0TO 7> -. TO
BOREHOLE TOTAL DEPTH AS DRILLED: 505 .43

CONDUCTOR CASING?: YESY. DEPTH TO BOTTOM OF CASING S # ; NO

DEPTH.TO BEDROCK: DEPTH TO WATER TABLE: %~ (000
BOREHOLE FLUID: WATER ; FRESH WATER MUD_P< : SALT WATER MUD ;
- OTHER: ' : .

DEPTH TO BOREHOLE FLUID:_N /A - M// TIME SINCE LAST CIRCULATION: $H-4-00  ~ & il -

Peyeaal

GEOQVision Geophys_ical Services 1785 Pomona Road, Suite B, Corona, CA 91720  Ph (909) 549-1234 Fx (9Q9) 549-1236
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geophysical services |
a diviston of Blackhawk'Geometrics

SITE: V/WP &S I\JPP/@}/‘*’ZZ pate: “l—14-00

CLIENT: A JOB: ) 220

AUTHOR: _ l&p PAGE 2 OF

LOGGING CREW: olem g GOeT 2

VEHICLE(S) USED AND MILEAGE: RED ' : BLUE "WHITE___ LT P

MOBILIZED FROM:  DEPARTURE TIME:

ARRIVED ON SITE:

STANDBY TIME: CAUSE:

LOGGING STARTED:___ 012 M LOGGING COMPLETED:. | 2\ 3~

STANDBY TIME: 4O wia _ CAUSE: NO__edter -

LOGGING STARTED:___ {300 LOGGING COMPLETED:__ 16~ [% 03

DEMOBILIZED TO: " ARRIVAL TIME: V) o9

ADDITIONAL DEMOB TIME: _ REASON: Jé,\,\ﬂ ~

BATTERIES CHANGED BEFORE LOGGING: YES NO___: STORED WITH NEW

WINCH o COMPROBE HAND MJC‘-/ WHITE TRK

INSTRUMENT 12004 §o14 D -

GEOPHONE A@D ., lm,\ dav 2 o6t

WENRNGE‘PERFSHW ( trdiscer 20034 -) ‘
Egqup _vseo X A M (%o 20053  r S[u

Lourd e 2105 \
Driver 2oo44Y |

EQUIPMENT PROBLEMS OR FAILURES:____(AJ & : (A03F |\

J

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS:

_ GEOQVision Geophysical Services 1 785. Pﬁmona Road, Suite B, Corona, CA 91720  Ph (909) 549-1234 Fx (909) 549-1236
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" SITE:

J&D
qQ-14-0?

mise g 46

Mmarks

GEOVISION SUSPENSION LOGGING FIELD NOTES

COLOOLOOOV

PPV OOVOLOLL

Y

Ticen MMV PRoY ZSE yee paTE__S4=1A-00
- CLIENT: TR JOB: 220
AUTHOR: JGD PAGE % OF__A
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS [FEET  |FILE NO. FILE NO. CASING, WATER, ROCK, ETC
0.5 1.64
1.0 3.28 ZeVo  CWelU- O I
15 4.92 \ -
2.0 6.56 \
25 8.20 \
30 | 984
3.5 11.48 .‘
40 13.12 \
45 14.76 Yo
5.0 16.40 \
55 18.04 \
6.0 19.69 O\
6.5 21.33 N VL
7.0 22.97 \ver o
75 24.61 N
8.0 26.25 \
8.5 27.89 \
9.0 29.53
9.5 31.17
100 | 32.81 \
105 | 34.45 \
11.0 36.09 '
115 37.73 \
120 | 39.37 \
125 | 41.01 \
130 | 4265 \
135 | 4429 \
140 | 4593 A\
145 | 4757 \
150 | 49.21 \
155 | 5085 \
16.0 | 5249 \
165 | 54.13 \
170 | 5577 \
175 | 57.41 1\
180 | 59.06 \
185 | 60.70




... SITE:

GEOVISION SUSPENSION LOGGING FIELD NOTES
A4 00

(al%

oo
i{”?« w

RE ¥ DATE:

J

1%

CLIENT:

Ymp sy nPF

-y

JOB:

CZA0

“" AUTHOR:

JED

OF_ 2]

PAGE___ &

DEPTH .

|METERS

DEPTH
FEET

UNFILTERED
FILE NO.

FILTERED COMMENTS

FILE NO.

CASING, WATER, ROCK, ETC

AN

19.0

62.34

AN

195

63.98

—

200

65.62

205

67.26

210

68.90

215

70.54

220

72.18

225

73.82

23.0

75.46

| 235

77.10

24.0

78.74

245,

80.38

- 25.0 -

82.02

255

83.66

26,0

85.30

26.5

86.94

27.6

88.58

275

80.22

28.0

.91.86

28.5

93.50

.29.0.

95.14

28.5

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

. 330

108.27

335

109.91

34.0

111.55

34.5.

113.19

—i
g
X
&, -

.

‘46
5 Al
o,

i
i
|
k.

e e

-,
3

e

R

!
i

1
I

eoe

;;
@

"

35.0;

- 114.83

355

116.47

36.0

118.11

365

119.75

.37.6

121.39

) | S
QIQ




bgq;%‘; - GEOVISION SUSPENSION LOGGING FIELD NOTES

'aTE: Ympe ese NP _R¥ B2 patE. -V AaA-—-o00O
- GLIENT: TR . JOB: 0240

AUTHOR: ~Nip - PAGE___ 5 OoF ]

-IDEPTH [DEPTH |UNFILTERED |FILTERED COMMENTS.
METERS (FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

1 375 | 123.03 (63
' 380 | 12467 [ 6€
385 | 126.31 | (§
P [ 350 | 127.95 ) 6N
% | 395 | 12959 K3
é == 400 | 131.23 162 o~
o8& | 405 | 132.87 [{D, 1€ ——— Nan otk etk Azee Y L160 )
Z a0 | 13451 | 1S4 ‘ ‘ '
Y [ 415 | 13615 [ §8
LTy 42,0 | 137.80 197
B& . 55 | 13044 [SE
4 141.08 159 '
A4 {42.72 U . ) —
J g 144.36 (32 i
7 146.00 | 1SV
-4 147.64 (S
¥ 149.28 [SD.
e 150.92 (44
i 15256 | 19 O
- " 47.0 | 154.20 Les
BE | 475 | 15584 | UG

480 | 15748 | |4 S

485 | 159.12 1Y .,

49.0 | 160.76 d3 W

495 | 16240 | 5212 [ T 47

"50.0 | 164.04 LA “a

505 165.68

A0
51.0 | 167.32 \ 5°

51.5 | 168.96 L=

520 | 170.60 \ 3 T

525 | 172.24 156

530 | 173.88 | . 1395

540 | 17717 | 2% |33
545 | 178.81 42t (32

550 | 18045 | 45 \3

ledeoe  oPhar putee bt O

A
|
535 | 17562 | 2% 134 }; 0
\
\
]
~

555 | 182.09 2% 120




-242.78

AP
6\’\'\ GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE: YMPp ESE NPl e 4z DATE.__ ANA-9D
CLIENT: T | JOB: 0290
AUTHOR: JED PAGE___ 4 oF__A
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |[FEET  |FILE NO. FILE NO. CASING, WATER, ROCK, ETC
56.0 | 183.73 426 | 2% YV
56.5 | 185.37 423 108 ~ o0
570 | 18701 | 24— 2] Y4
57.5 | 188.65 f—5— 26 / A e dmc:  spen
58.0 | 190.29 (29, J2S| < 0
585 | 191.93 | 2.3
59.0 | 193.57 272
595 | 19521 | [2|
600 | 196.85 l2r
60.5 | 198.49 119
61.0 | 200.13 19
61.5 | 201.77 113 N .
62.0 | 203.41 A AW, s al da -
62.5 | 205.05 He ' J ,
63.0 | 206.69 iy |
63.5 | 208.33 12 N < <41p hine . X 6.5 m.
64.0 | 209.97 . [ \ ’ ' -
645 | 21161 - O 1 [
65.0 | 213.25 e 9 L.
655 | 214.90 & oS N Y a4
660 | 21654 | 10s  (OF AN
665 | 21818 | 5 |06 "N
67.0 | 219.82 6% |05
67.5 | 221.46 65 |oY \
68.0 | 223.10 5% 103 \
68.5 | 224.74 65 02| )
69.0 | 226.38 4 10] J/
69.5 | 228.02 +9t || Z << avoid dohe. &
700 | 22066 | [00 W thiant  Ainlello
70.5 | 231.30 D44 U
71.0 | 232.94 099
715 | 234.58 Oy
72.0 | 236.22 9% ' .
725 | 2378 | )95 W et Oymn B ¥ Hx
730 [ 23350 | pAaYy U
735 | 241.14 a3
74.0 g 2
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\&K -C”-;\,\WC GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE; Nmp B¢t ¥ *22  pate. _Q—\a—0o0
CLIENT: ™ w JOB: (2A0
'AUTHOR:__ N\9Z PAGE___ 7 OF__ A
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS |
METERS |[FEET  |FILE NO. " |FILE NO. CASING, WATER, ROCK, ETC
745 | 24442 o4\
75.0 | 246.06 HAv
75.5 | 247.70 Ov4
76.0 | 249.34 0H9
76.5 250.98 087y
770 | 25262 NP6
775 | 254.27 089S
780 | 25591 naYy
785 | 257.55 Od% -
79.0 | 259.19 0DV _
795 | 26083 | N 9! ;
80.0 | 26247 | (B0 Ny
80.5 | 264.11 0 74 —
810 | 26575 o i
815 | 267.39 oYY :
82.0 .| 269.03 "N ]
825 | 270.67 Oy -1
830 | 272.31 ks 3 d
835 | 273.95 A '
84.0 | 27559 Uz |
845 | 277.23 O+ "1
850 | 278.87 Q10 :
85.5 | 280.51 o ;
86.0 | 282.15 Q63 ]
86.5 | 283.79 O6X ;
87.0 | 28543 066
875 | 287.07 0L -
88.0 | 288.71 O 64
88.5 | 290.35 D62 -
89.0 | 291.99 oL -
~a— 85 | 20364 | Ob) -
90.0 | 295.28 Q*0 _
90.5 | 296.92 059
""" 91.0 | 298.56 VL =
915 | 300.20 057 =
| 920 | 30184 056 o
925 | 303.48 055 ’
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| - GEOVISION SUSPENSION LOGGING FIELD NOTES [,«A”\/
SITE: WYmp E5F NP pE ¥z2 DATE.__ 4 "\9-00 \
CLIENT: T _ JOB: o240
AUTHOR.____ N (50 ' _ PaGE___ & oF___“
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS |
METERS |FEET  |FILE NO. FILE NO. CASING, WATER, ROCK, ETC
93.0 | 305.12 osy
93.5 306.76 0% 3
940 | 308.40 - OSt
94.5 | 310.04 05
950 | 311.68 O 50 11
955 | 313.32 044 -
96.0 | 314.96 OME T
96.5 | 316.60 PR K C
97.0 | 318.24 o4 ==
975 | 319.88 INS gl:
98.0 . | 321.52 oYy L.
98.5 | 323.16 D43 ‘I: |
99.0 | 324.80 ON2 -
99.5 | 326.44 =l i
1000 | 32808 |  AO40 ii: .
100.5 | 329.72 034 Ted
101.0 | 331.36 ©38 Ei: i
101.5 | 333.01 | O34 .
102.0 | -334.65 026 RS
102.5 | 336.29 035 4
103.0 | 337.93 O3y . e{{.’
103.5 | 339.57 03% ET
104.0 | 341.21 0372 Ef‘
104.5 | 342.85 O3\ —~
105.0 | 344.49 Ik .-
1055 | 346.13 024 é‘?—lﬁ:
106.0 | 347.77 Qs P
106.5 | 349.41 OZF &
107.0 | 351.05 Olo e
1075 [ 35269 | OZY, OLS | L=\J, =20 &
108.0 | 354.33 | - 027/ D274 | L= 20, 10=10 redne “pen | B
1085 | 35597 | = O Z) ’ . Lt @
109.0 | 357.61 020 | . ' 'y
109.5 | 350.25 0 \0\ o
110.0 | 360.89 O\3 i
110.5 | 362.53 O\ .ﬂ; :
111.0 | 364.17 O\ b i

|
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SITE:

a7,
il |

UYMP  EsP Nrp  RE¥22 DATE: -\ - OO
CLIENT: T | JOB: (240
AUTHOR: JG? PAGE A __ _oF_1q
DEPTH [DEPTH [UNFILTERED FILTERED COMMENTS _
" IMETERS |FEET  |FILE NO. FILE NO. CASING, WATER, ROCK, ETC
1115 | 365.81 0\7
112.0 | 367.45 O
1125 | 369.09 TS
113.0 | 370.73 V2
1135 | 372.38 O]
114.0 | 374.02 Q10
1145 | 375.66 004
115.0 | 377.30 009
1155 | 378.94 0o Y -
1160 | 380.58 o054
116.5 | 382.22 00y
1170 | 383.86 ooy
1175 | 385.50 00 3
118.0 | 387.14 Do - ' '
1185 | 38878 | 13,4 — oo\ e ov  Pepote  Arree
119.0 | 390.42 ' Ao WHKTER 1< AT
1195 | 392.06 woa N £ 2:F = [22.0 m
120.0 | 393.70 ~ 40l H#
1205 | 395.34
121.0 | 396.98
121.5 | 398.62
122.0 | 400.26
122.5 | 401.90
- 1230 | 40354 ~ _ '
1235 | 405.18 Y o0& ProBE, Pesore
1240 | 406.82 T0. AOD WAEEL , 15 AT
1245 | 408.46 Q.4 +3.3% =223.4 m
1250 | 410.10 -~ Q405.5 f+. /
1255 | 411.75
1260 | 41339 12.2.6
126.5 | 415.03 K7
1270 | 41667 G -19-0°
1275 | 41831 o
128.0 | 419.95
1285 | 42159
129.0 | 423.23
129.5 | 42487
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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

RF-28

RF-21 -

RF-16
RF-20
RF-26
RF-24
RF-22

NOTES:

9-14-00
9-14-00
9-15-00
9-16-00
9-18-00
9-18-00
8-19-00

89.75 91.9 804 - 49
192 145 132.8 . 103.4

4518 451.8 439.6 77.1
160 120 108.3 6.6
264 264 . 251 4.9
253 : 177.2 164 ) 574

5054 401 388.5 96.8

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

Lost due to water
0
98
72
o}
o
52
92

GE&3L isron

geophysical services

a division of Blackhawk Geomelrics

Lost due to collapse Total Lost

8
47
-0
40
0
76
104

8
145
72
40

0
128
196

jgd

Comments
‘Uncased
Uncased
Uncased
Uncased

Cased

Uncased
Uncased

9/25/00
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From: "Robert Steller” <rsteller@interserv.com>
To: *John G. Diehi” <geovisn.jdieni@pe.net> .=
Sent: Thursday, June 08, 2000 12:19 AM .
o Subject: Re: OYO spacings L P
T John, :

I agree completely!

. ) Rob . }
B -----Original Message----- : .
.o From: John G. Diehl <geovisn.jdiehl@pe.net>
—e— e To: Rob Steller <rsteller@interserv.com>
' Date: Wednesday, June 07, 2000 8:11 PM
Subject: Fw: OYO spacings

T >Rob, . : - =
, - ,
S >} think its stupid to worry about spacing in air and I'll tell Mike that.
' >Why bother when you can measure directly?

— -
. >But I agree that we need to measure it in the field. [ don't want to look
TN >stupid 5 years from now sitting on the stand and having someone ask why, if
. .QO >distance and time are all thats important we only calibrated time. I think
, ~ >a steel tape is adequate. Just log it in the SN. Tape the tip of the tape
i j\) >to the middle of the source, lower into the borehole, measure to the first
. U\ >recetver while making sure the water is topped up. Repeat for the distance
A >form R1 to R2.
>
e = >John
->

>-—-- Original Message —--
>From: <Michael_Luebbers@urscorp.com>
>To: John Diehl <jdiehl{@geoviston.com>
>Cc: Rob Steller <rsteller@interserv.com>
>Sent: Tuesday, June 06, 2000 2:52 PM
e >Subject: OYO spacings

> .




From: = <Michael_Luebbers@urscorp.com> [
To: “Jahn Diehl” <jdiehli@geovision.com>
Ce: “Rob Steller™ <rsteller@interserv.com>
Sent: Tuesday, June 06, 2000 2:52 PM
Subject:  OYO spacings s e
John, o

I gave some thought to our conversation yesterday about how to measure the
$-R1 and R1-R2 OYO spacings appropriate for operation in a liquid-filled

borehole. We discussed lowering the OYO probe just to the point where the oo
first receiver is at the liquid surface and measuring the S-R1 distance, —— ]
and then lowering the device further until the second receiver is at the . : .
liquid surface and measuring the R1-R2 distance. We also discussed that it Tt T
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 - .‘__‘_._____.‘__,._.j
connections are flexible, the spacings depend on the buoyant weights of the '
two lower sections of the probe. o e ]

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 ’l (9/ .

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 /

probe equal to the estimated buoyant force on the section below the second

measure the S-R1 spacing. Then we could apply a force to the base of the : 7/'}'
~ '1’1

flexible connection and measure the S-R2 spacing. By subtraction we would : d
. get the R1-R2 spacing. | 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.

laprace - g

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 1

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 O A
together. Obviously, if we want the velocity to be accurate to within 5 ‘ L]
percent, the spacing cannot be in error by 5 percent. r

o )
<L

Mike

Michael Luebbers
URS Corporation
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From: "Robert Steller” <rsteller@interserv.com> Tt

To: "John Diehl” <jdiehi@geovision.com>

Sent: Thursday, October 05, 2000 2:58 PM . : T :
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 f, poor P-wave in same region, remaining sections {(77-108 &, 131440 -
ft) not interpretable. ) .

RF-20, uncased: Fair Sh-wave data for entire range 6-108 &, poor P-wave in same region.

RF-21, uncased: Not interpretable over entire range 103-132 f.

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

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

RF-26, cased: Fa;r P- and Sh-wave data in range 82-213 fi, not intespretable over 5-82 ft and 213-251 f.

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

All of the sections where we have good quality data seem to exhibit similar velocity and waveform signa'mm. 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 S/N 20034, which I subsequently determined was producing intermitant P-wave signals, though I do not see this
problem in any of these daia sets.

Rob

- ™S pata o
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From: *John G. Diehl” <geovisn.jdiehl@pe.net> {0 < o
To: "Mike Luebbers"” <michael_luebbers@urscorp .com>
Sent: Tuesday, October 03, 2000 12:12 PM . ' : N

Subject: EQUIPMENT AVAILABILITY
We need to try and schedule compieting our iogging at YMP this month. Both 7-conductor winches will be tied up
throughout November and part of December at the San Francisco Intl Airport expansion. ’

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

John Dieh! -

GEOQVision Geophysical Servuces
http:/iwww.geavision.com

[909) 549-1

fax (909) 549-1236

\ ' ‘0’ From: “John G. Diehl" <geovisn.jdiehl@pe.net> -
- To: <Michael_Luebbers@urscorp.com> :
Sent: Tuesday, October 03, 2000 12:45 PM . T

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 g
anyone else, and we can work independently. We'll do downhole and P-S in

‘9 . " all the boreholes available (within budget limits).
1 .
)

John Diehl

GEOVision Geophysical Services
hap://www.geovision.com '

. (909) 549-1234 i

Iog fax (909) 549-1236

--—- Original Message -----

From: <Michael Luebbers@urscorp.com>

To: John G. Diehl <geovisn ﬁhehl(/pe.nep; <Mark _Esp@notes.ymp.gov>
Cc: <Ivan_Wong(@urscorp.com> . :
Sent: Tuesday, October 03, 2000 12:17 PM
Subject: Re: EQUIPMENT AVAILABILITY

>

> | 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 poss:ble.
By

> 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

> .

> | | | | v E .. \%)ﬁld r{’,obl
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RF#16 001-110.log ,Io .
. 7
. " 09(
Time 10/26/00 11:22:59 AM
Total Files
Total Matches
Total Misses
1 SUSPEQOOL . OR! EFAASADD6414F8314OBAFA9E3DE4376C Matched
2 SUSPEDO02.0RG 391CCDB43F11D8358BBOB21BC781F331 Matched
3 SUSPEO03.0RG C795381A717DB0676CL435096R49E476 ‘Matched
4 SUSPE004 .0RG ASAEFOSF9FO0ES100CCB1DBS76E35196E Matched
S SUSPEOQOS .ORG 34C8S2C27DB36FBC68B798983B6F8796 Matched
. 'es ot Snhouvm -
- 1o F)ICJ' - Most RF#fS' 110-218.1lcg JfQ-
. _ol
" rime 10/26700 3%29:37 PM g
Total Files -
Total Matches
Total Misses
1 SUSPE110. g 647825010D674CBC0617A918B4194BE4 Matched
2 SUSPE111.0RG 5201D191813D381728C8A6143EQ0F226A Matched
3 SUSPE112.0RG 9263FDS8FEF9E4FA4C900A9738C78FF58 Matched
4 SUSPE113.0RG A4AROA7E106CFFSBC9AES8S893E8S84E2EEA Matched
S
NZZ)
RF#16 219-232.log q,g"ﬂl
Time 10/26/00 3;31:38 PM
Total Files ‘
Total Matches
Total Misses .
1 SUSPE213 . 9BE131B4AFD24E91CBA3010985C2FA47 Matched
2 SUSPE220.0RG 322180A58A8AEA1D21234756DB39A4Al Matched
3 SUSPE221.0RG EEB367C297324CB28722EC13F488BSFD Matched
4q SUSPE222 .0RG 75FE660D726ADACIOCE477201C9B2C07C Matched
5 SUSPE223 .0RG 7E3EBSC9B08787EBS566DB5A945281B115 Matched
.6 SUSPE224 .0RG 031A367A20ABBE1OFFDECAE7SAB7A093 Matched
7 SUSPE225.0RG 82F1421A86CDA13EA882B3FCOC4A9811 Matched
8 SUSPE226 .ORG E1B2BCl176BF5982EOA6CFSCC7F872E99 Matched ok -1
9 SUSPE227.0RG. .. 2FD3652014D242R7ED939224RD9D090“ _ yntch?d,_ﬂ___€§sin

T-" R

BTN

___ . —RP;%"—TDW 7 3_5 fl‘l“‘“
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RF§#21 001-019.log

i -~ . ' ‘Time 10/26/60\3:33:14 EM

i __.  Total Files /19 .

- % Total Matches 1 19

%' — ! rotal Misses 0

-y 1 SUSPE0O01.ORG ~ OE7E9247C69BF51EATAE6F2A8B4B2196 Matched
2 SUSPE002 .ORG 279F0EC3BCC385084557D2D2F0498A4F Matched
3 SUSPE0O3 .ORG F71B563A8B9DCSECBAF76A93134CCSBB Matched
'y - SUSPE0O4 .ORG 166BE5565A819382669EA9ED21C7EL3C Matched
5 SUSPE005 .ORG BBEB4 85B85CECA69A2929F5DFAB32FAL Matched
6 SUSPED06 .ORG 5686529B696C79CF716D17FE1DF54474 Matched
7 SUSPE007.0ORG 32613F9817E6DBAC6A832EDIBF492979 Matched
8 SUSPE008 .ORG BA2CEB77D4050891CF7A877C0829CDEE Matched

r\ﬂ“‘mf’\nﬂﬁﬂnﬁﬂn alaisseinhalad

e CROARRAQO—AnAT
7//‘h’)f‘ ot~ calt o

RF#22 001-100.log

Time :36:42 PM
Total Files
Total Matches |

Total Misses

- SUSPE109.0ORG

72DE56E454F53949AAEAA87AA37FC64A

Matched

1 SUSPEOO1.0 EE5733B12630C9DE841E7DC768FA713F Matched
2 SUSPE0O2 . ORG BBBD19C5545127A6B8170146E717C740 Matched
3 SUSPE0Q3.0RG 0663BE9SES345EDFBBAT78C0O9BS1F65E6 Matched
4 SUSPE004 . ORG OEAACOFFFFAOD4670C6636030C9E1532 Matched
5 SUSPE0OS .ORG Q0C7FB8733EA224986FC2284F71EE41R0 Matched
6 SUSPE0O0O6 _.ORG 17374DACS9079FEBSD77EFCA1B1F9DCS Matched
7 SUSPE007.0RG 778ESA057813FBFDS1BS55D6CCB30189E Matched
8 SUSPEOO0B8 .ORG B069D4A232AD45873F08A4A24B28E124 Matched
J— " > T T O T T O I TS T aazaaa PSS . : '%
RF#22 101-184.l0g
Time 10/26 :38:18 PM ' S
Total Files ‘ Iy
Total Matches 4‘:3ﬂ
Total Misses » T
1 SUSPE101. 9AB24FFF31661508D6ABB192F2691A82 Matched ) __jg
2 SUSPE102. FC6DC20928E2BB4CDABD719CCF145475 Matched A S
3 SUSPE103.0RG C5BA2DCB7BF1AF6891127FEEEEO5DF14 Matched : S S
4. SUSPE104 .ORG 2BEF86B86520013E43BAD4921216F70C Matched . 7‘§
_________ 5 SUSPE105.0RG FA968AFA9951EC1551FBB7264E48614D Matched -
6 SUSPE106 . ORG  ODA6653A24A8F09650BC402DEC6DADAL Matched
7 SUSPE107.0RG 71F956D74988FEACD975107B651D33484 Matched
8 SUSPE108.0RG 1EB2366F46592B177FB3B725DA0442AB " Matched
9
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RF#20 001-066.1og

Time : 10/2 :34:36 PM
Total Files
Total Matches

Total Misses

1 SUSPEéOl. : FED430E27BBC99DCS2FFE66FSBYBF4758 Matched N -
2 SUSPEQO2. 243605DA79758125A83C7914QO9OEOA6 Matched ,f —
3 SUSPE0O03. 6546F30CBOBDOSB6D3D297F6F4F30F13 Matched :

4 SUSPEQO4. 57F4C85100DE6ES5223BS0C30EDO12F05S Matched

5 SUSPE005.0RG DDF86CASCO1ACABO059FAAS74DAAGC3 I Matched

6 SUSPEOO06 .ORG S5F78F12203D121CFA1IDB84DDO2FESCED M;tched

7 SUSPE0OO7.0RG FEECCD03DOCC3QB4C6509CE39B81917A ‘ Matched

8 SUSPE008.ORG 847ECA624A38D9334AB199BFA475A140 Matched

9 SUSPEQQ9 .0RG 951B84AB1F70EFF7A61DFB6CC6DFS059 Matched

35‘0 e

RF#24 001-066.log

Time : 10/26/00 3:42:17 BM

Total Files. 66 :

Total Matches 66

Total Misses ) 0 '

1 SUSPEQO1.0 1E0054AFDFA8951B76D653A70C949321 Matched
2 SUSPE0Q2.0RG - 63A171DCE23783022774C14E946526568 Matched
3 SUSPEO0O03.0RG EA6792B679F81B319A5A94EBSEEAOAGD ‘Matched
4 SUSPEQOQ4 .ORG 1A38398BEBCAADSB106A2AR2F3ISDSSELD Matched
5 SUSPEQO0S .ORG CF08F453568F3CA22F5998A24D18FA73 Matched
6 SUSPEOO6 .ORG 2A20278CBE8F3006703B7AA3D902279D Matched
7 SUSPE0OO7.0RG «7661443DBFZEQG1AEOB3F85D7AB2D656 Matched
8 SUSPEO0B.ORG CESBADFEOBOBIA66C834086883047038 Matched

9-—-——ﬁﬂsfﬂﬁ69—eﬂe—-———0DOQPHRE&*ﬁ%ﬂoLQh&e*ﬂhvﬁqvvvvvvh—————h*__‘_

/pfmfcwfz (f_/_ﬁi_c;f —See 2 SVa Joo J0 )},oo

7=y ol {0°
RF#26 001-100.log
- Time : 10/26 /00 R:41:28 PM
Total Files 100
Total Matches 100
Total Misses - .
1 SUSPEOOQO1.0ORG 2D3762A9CFOEO6DBRBCCE68FIE9BREDS079 - Matched

2 SUSPEQQ2.0RG DD13B004B03BDFB041AB82B79164EF53 Matched

RF#26 101-153.1log

Time :  10/26/00~3:41:49 PM lej’ ;

Total Files 53 ) . g?)

Total Matches ) . [

Total Misses

1 SUSPE101.0 D7B323SB4FB31FBB4SGBBSE8F240AEE7 Matched

2 . SUSPE102.0R DED2962158F72BOAF82D327B8A691AD0 Matched

3 . SUSPE103.0RG 6AC7945526E2898B36143B58D86712F0 Matched

4 SUSPE104.0RG BSGAB2CE4SEQBEOBBA2370A7004D228C Matched

S SUSPE10S.0RG ) FO47E5812CD9555CCFD677488E21A132 Matched L

6 SUSPE1Q06 .ORG D43F75FD2OBG50553AB7C0481A5255£6 Matched T
7 SUSPE107.0RG 8D75FCDC29E7C857SDBC34AAFBBSOFBQ : Matched ‘ '
8 SUSPE108.0RG FOFDBEASCSCBCFBFE2962CEC64AOC428 Matched

9

SUSPE109.0RG C89A778484518AA70B672902119A09AB Matched

D —————



— RF#28 001-053.log

i o bt

I

Time : 10/26/00 3:40:57 PM
Total Files 53
. Total Matches 53
e Total Misses 0 .
1 SUSPEOO1.0ORG 7538ADCE61B6D9EL177ESF116F234787559 Matched
2 SUSPEOOé.ORG 6982EFD95A78907FB6F1D231CA256C18 Matched
3 SUSPEQOO03.0RG 741B7948A9B7F105D7B91DB528F9CC6C Matched
4 SUSPE0Q04 .0ORG TF2626D4A727F55E7EFD6F74889E1375 Matched
- SUSFPE00S.0RG F21982CF612E485B0021D7AFE1286F88 . Matched
‘6 SUSPEOO06 .ORG CS9DB4FB80AE208846A7ES568FF4FS2DBA Matched
7 SUSPEOO7.0RG A348FE7CEB6027775235C082F753FE0D9 Matched
8 SUSPEO008.ORG . 94696FE93B33A10C0E47B56A74896A31 Matched
- 9

SUSPE009.0RG 2F36B83C4551B4DC3BB3106167694R7C Matmhod

- J 6P
“ %“’“- 4-57 (0/26/00

) /
From: "John G. Diehl” <geovisn.jdiehi@pe.net> ) J Q/ ’R/ﬁ . :
To: "lvan 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-DRAFT -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-16 and

-+ RF-22. Sill 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. ‘ \)@ /6()
'm wondering if there is some automatic way to calculate the beginning time ' t\/ \

for the downhole travel times. Maybe you can think about this.

Co- John Dieh!

GEOVision Geophysical Services . : ‘
http.//'www._geovision.com » ' - 20 >
(909) 549-1234 ( {0/[’7"

fax (909) 549-1236
)I/JZZ',f . 4:{4’W 27 %/Z -
7 A //QMCC , Tz e |
/O/&@/MW/ZW// / D2/~ A
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S DRAFT NOTES ON PROCESSING OF 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-optxmal 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 artivals 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

e than on recejver-to-receiver results. Ordinarily, rcceiver-to-receiver data is preferred

o 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

Y better than nothing, and often quite good.
5 5. The best interpretation is presented in these draft results. However, neither this
! : s analyst nor the QA reviewer are content with these results. Here are some comments:
A : ¢ 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
i 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.-
i - » But, the picks between 150t and 360ft depth are, in our experience, too consistent
b 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
n ' arrivals from 4.3 to 8ms. The Vs arrival picks are outlined in blue. The picks are
B‘— nearly a straight line. .
- ’ x
1) . Hepth s 6o 2.00
_ ) R .0 i P b
B 242.80t  5.22¢
244 .47t 5.229
v- 296 .10t
: ' 247,71t !
'8 . 249.31t B
- ) 2s1.61t :
b 252.6t ;
S " . ’ 252.60t
L 254.3Ft ™~
. 255.97t L=
257.50t Ny
2 ) 259.2rt ‘:\i/ T
- 260.80t S N
? 262.5t A
- - 264.10t L
b 265.8ft N
.. ‘ 267.4ft L
b 269.0rt ‘
. 270.71t
b ' 272.3rt
o 274.0ft
y . 275.60t
-2 276.90t
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' The following figure shows an example from 241.1f. 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
L between near Hn and Hr is not uncommon, particularly in large boreholes (see |

: above).
T 41,151 i
P - %Rau;j.- 5.00 6.08 Far receiver
. o - : data is too noisy
| —eemem ' ! for a reliable
: A = ; T
! oo | ! ; I N ~
; *-368 BN AN f TN :// ” 4"‘ TN f
; ‘\p" } \’/ k bl ; 3, :”
! o
! - Far HR | i ' e A
« Qg _4! — : RV kI ! A
o . i =" 1“.. ~ P { : s
hY . 3 i } § a
- b o~ N hS vt
Far u | On-setofp- VLSV AT AR
wave visible in 1Y \f 3 | A B ol U
bothHand V i | i Off-set between
: near Hn and Hr
arrivals
\;__JLA‘_‘-/ /;\‘---—v—w
f' i
i
— =~ P —— ]
AT |t ] ~"__"?~, e
:; S

[FLIHelp:- (PgUP/DndNext:. [P 1Peek: [UIVel (spcl Scale. faLt+FIFLltr. [EsclQuit.

- « Even though we have these concerns, here are reasons to believe this data: 1) data
above 150ft and below 3501t 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

o ’ distance from source to receiver that a material of consistent properties and
consistent 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.

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

6. We still need to measure r-r2 in the field with this particular apparatus using the

L - suspension-in-water test we agreed on. This may change the R1-R2 and S-R1

: ) distances measured (now 40 inches and 7. 02ft) This is another reason this data is

SR labeled “draft” and “prehmmary’

7
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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.

2. The large record length used tumed 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. We still need to measure r1-r2 in the fleld with this particular apparatus using
the suspension-in-water test we agreed on. This may change the R1-R2 and S-
R1 distances measured (now 40 inches and 7.02ft). This is another reason this

data is labeled “draft” and “preliminary”.
. .
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3 _ | Yucca Mountain Project Borehole RF-22
T Source to Receiver and Receiver to Receiver
— Shear Wave Analysis
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Yucca Mountain Project Borehole RF-22
Source to Receiver and Receiver to Receiver Analysis
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Page | of']
John Diehi
o From: "John G. Diehi” <geovisn.jdiehi@pe.net>
To: . <Michaei_L.uebbers@urscorp.com>
Sent: Monday, November 06, 2000 3:25 PM

Attach:  DRAFT NOTES ON PROCESSING OF RF-26.pdf; OYO Data Reduction-Rev031-RF-26- DRAFT xls
Subject: Re: RF#26 needed ASAP

Here is what | 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 210ft, and the P-wave as well between 85ft and 210ft.

Sorry this took longer than expected.

John Diehl

GEOQVision Geophysical Services
http://www.geovision.com

(909) 549-1234

* fax (909) 549-1236

— Original Message —

From: <Michael_Luebbers@urscorp.com>
To: John Diehl <jdiehl@geovision.com>
Sent: Monday, November 06, 2000 9:40 AM
Subject: RF#26 needed ASAP

>} plan on leaving for Yucca Mountain early lomorrow'moming. | wduld like
> to get the promised data for RF#26 early today so | can get it plotted up
> like the others.
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November 6, 2000
Jed

DRAFT NOTES ON PROCESSING OF RF-26

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 thxs 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 ri-12 in the field with this particular apparatus using the
suspension-in-water test we agreed on. This may change the R1-R2 and S-R1
distances measured (now 40 inches and 7.02ft). This is another reason this data is
labeled *‘draft” and “preliminary”.
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Yucca Mountain Project Borehole RF-26
Source to Receiver and Receiver to Receiver
Shear Wave Analysis
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geophysical seruvices
a division of Blackhawk Geometrics

Memorandum

To: Jon Zeisloft
cc: Mike Leubbers
From:  John Diehl
Date: 02/22/00

Re: P-S Suspemiqn Logging Procedures, Yucca Mountain Pfoject

This memorandwm confirms our discussion of lhisr date,

Vesification of mw datn -

The operation of the OYO P-S 170 Suspensivn Logger ensures that when the operator presses “Emer"
save the file he/she views on the CRT to diskette, only then is the exact same record printed on the paper
record. In addition, it is GEOVision's standard procedure for the operator to verify that the printed data
on the paper record is what he/she expected (the same as that displayed on the seismograph CRT) prior to
moving the probe ta the next depth location. This step helps to assure the quality of the data. This
procedure has been confirmed and reinforced by adding such a statement to 2 new version of the OYO P-
S Suspension Velocity Logging Method Rev. 1.1 {copy attached, see lnst sentence, aparagraph 4, page 3).

Use of Filtering ’

Digital filtering is used to assist interpretation of the data. An FFT - IFFT lowpass filter is selected at a
frequency at least 10% higher than the maximum frequency of interest in order to remove higher
frequency P-wave signal and noise contamination from the Sy-wave signal. This filtering is applied
simultaneously and equally 1o both receiver channels, thereby ensuring that any phase effects by the filter
are removed from the velocity calculation, since the elapsed wave travel time is measured between

receivers. In other words, if there is a time ghift in the waveform because ofthe ﬂltzr. it is the same for .
both receivers, and does not affect the arrival time picks,

Note® The memo rtr“'duc'—ﬂp 6n #-J t:)r.
and He fmcerre " r!)ctf‘.f ’h, which ac st
j3 reproduced ea PP 184- 1], are Fu{-.@ /u\/

enbry oa p. B2, pML 05-2Yce0 " John G. Dichl, Vice President

CN~-mgo-Scl-015- V(___
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. PROCEDURE FOR
OYO P-S SUSPENSION SEISMIC VELOCITY LOGGING METHOD

‘Background

This procedure describes a method for measuring shear and compressional wave

~ velacities 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
borehoie tool and measuring the travel time between two receiver geophones or
hydrophones located in the same tool.

Objective

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

on diskette.

lnatrumentaﬂon
1. OYO Model 170 Dugntal Logglng Recorder or equivalent

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

3. Winch and winch controller, with Jogging cable

4. Batteries to operate OYO 170 and winch

The Model 170 Suspension P-S Lagging 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-wavé genératot {Sy ) and compressional-wave generator (P), joined to
two biaxial geophones by a flexible isolation cylinder. The separation of the two
gaophones is one meter, allowing average wave velocity in the region between the

OYQO P-S Suspension Velocity Logging Procedure
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geophones to be determined by inversion of the wave trave! 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 suiface 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 fiuid
filling the borehole and surmounding the source. This pressure wavae produces a

horizontal displacement of the soil forming the wall of the borehole. This displacement
propagates up and down the borehole wall, in tum causing a presaure wave to be
generated in the fluid surrounding the geophones as the soil displacemem wave passes
their location.

Envlronmental Conditions

The OYO P:S. Suspens:on Logging Method can be used in- enther cased or.uncased

- boreholes. For best resutts the borehole musl be between 10 and 20 cm in dnameter

or 4. to 8 inches.

' 'Un&sed borehoies are preferred because the. effects'ﬂol" the casing and grouting are
“temibVed. It is recommended that the borehole be drilled;isi

This iriethod -does litle damage 1o 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 clrculated prior to loggmg

if the borehole must be cased, the casing must be PVC and properly installed and
grouted. Any volds in the grout will cause problems with the data. Likewise, large grout
bulbs used to filt 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'digiw 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 annuat basis.

QYO P-S Suspension Velocity Logging Procedure

GE @%&‘ZO/Z Rev 11 2/22/00  Page2
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Measurement Procedurs

The entire probe is lowered into the borehole to a specific measurement depth by the
winch. A meéasurement sequence is then initiated by the operator from the
- instrumentation package control panel. No further operator intervention is then needed
to compiete 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 parailel 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, praducing 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 aclivation 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 8 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 B
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 Racords
1) Field log for each borehole showing
a) Borehole identification '
b) Date of test
c) Testér or data recorder
" d) Description of heasurement
e) Any deviations from test plan and action taken as a result

f) QA Review

’ ~ .« - OYO P-S Suspension Velocity Logging Procedure
GE! al PAYAY Rev 11 2722100  Page3
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2) Paper output records for each measurement as-backup showing depth and ID 4

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

The digital time series records from each depth are lransferred to a personai 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 arrivat of P-wave energy. The difference in travel time between these arrivals is
used 1o calculate the P-wave velocity for that 1-meter interval. When cbservable, 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 horizontat 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 mliliseconds, due to differences in actuation time of the solenoid source
caused by constant mechanical bias in the source or by borehole inclination. This

. varistion does not affect the velocity determinations, as the differential time is measured

between arrivals of waves created by the same source actuation. The final velogity
value is the average of the values obtained from the ‘normal' and ‘reverse' source
actuations.

In Figure 2, the time difference over the 1~;neter interval of 1.70 millisecond is
equivalent to a SH-wave velocity of 588 m/sec. Whenever possible, time differences

are determined from several phase points on the Sy -wave pulse trains to verify the data -

obtained from the first arrival of the Sy -wave puise. In addition, the soil velocity

-~ /A > . OYO P-S Suspension Velocity Logging Procedure
GE (al LS2077 Rev11 222100  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, ciearly showing the S-

wave amivais. 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 recsiver 1 to receiver 2 data, with separate analysis
performed on source to recelver data as a qualﬂy assurance procedure.

b
Catng M-t Date__2/22/00

Registered Geophysicist

QA Review, m/ﬁj\’;/
U’ .

Date  2/22/00

References:

1. Guidelines for Determining Design Basis Ground Motions, Report TR-102263,
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. Imal, X!l ICSMFE, 1994, New
Delhi, India / X!t CIMSTF, 1994, New Delhl, India

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

Cable Head

* Head Reducer

DN

ik

_

Vi)

L £ 7L L7 77 7 Z 77

1T T

=] OYO PS-160
5 """l Logger/Recorder

%) Diskette
LA with Data
P RS L aeyiis)
AEERIC Winch

Upper Geophane

Lower Geophone

Borehole Fluid

Filter Tube

Source
Source Driver

Weight

3

Overall Length ~ 20 ft

Figure 1. Suspension PS logging method setup
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Figure 2. Sample suspension method waveform data showing honzontal 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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Scientific Notebook Closure Statement

L= R

Because this séientiﬁ_c notebook is nearly full, another volume has been opened to continue the work.
The continuation volume is it SN-M&O-SCI-024-V2, “Borehole Suspension Seismic Component of
———  Geotechnical Investigation for a Potential Waste Handling Building”.
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Michael Luebbers Date
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o This scientific notebook will be submitted for technical and compliance review as part of the process of
——  closing it out. No more entries will be added except as may be required to respond to review comments.
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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 PR
Cliff Howard
04/30/2001 02:46 PM -
To: Jose Archuleta/YM/RWDOE@CRWMS . T
cc: Christian Palay/YM/RWDOEGCRWMS, Andrew Orrell/¥YM/RWDOE@CRWMS, Mark
" Peters/YM/RWDOE@GCRWMS, Jon Zeisloft/YM/RWDOE@CRWMS, Debbie )
Zesiger/YM/RWDOE@GCRWMS ]
Subject: Help with WHB scientific notebooks/records .
QA:N/A : —
Exclusionary
. Joe, . T
To review our ‘discussion, there are 12 scientific notebooks associated with 3
the , T
geothechnical characterization and design work supporting the Waste Handling
Building foundation design. Most of these were opened by URS who is no longer e
on the project. The work associated with most of these is nearly closed and : L
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 ;
reviewers. 1I’'ve received a few boxes so far that contain some of the R
notebooks . 1
and related materials. Christian Palay will work with the subcontractors to —

oy
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Cliff_Howard@notes.y To: Patricia_Thomas®@ urscorp.com
mp.gov cc: Jon_Zeisloft@notes.ymp.gov
08/20/01 03:33 PM Subject: Help with WHB scientific notebooks/records

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 ' Lo
them out to technical reviewers who are subcontracted to the project. If they 7
are not ready, they’'ll need to be returned to the authors for more work. y
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.
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Climaa » Responsible Manager Date
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