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APPENDIX D

CALIPER AND NATURAL GAMMA
MULTI PAGE LOG SHEETS
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Natural Gamma (Run 2)
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Natural Gamma (Run 2)
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Natural Gamma (Run 2)
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Natural Gamma (Run 2)
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Natural Gamma (Run 2) Depth Borehole Diameter (Run 2)

CPS 350 2 INCH 14

Feet .
Natural Gamma (Run 1) Borehole Diameter (Run 1)

1 1in:5ft 2 INCH 14
CPS 350

R-6-1b

190

?

Vo
J 3

g o )

;’z /
; il




A-2131

Natural Gamma (Run 2) Depth Borehole Diameter (Run 2)
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Natural Gamma (Run 2) Depth Borehole Diameter (Run 2)
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Natural Gamma (Run 2)
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Natural Gamma (Run 2)

Borehole Diameter (Run 2)

Depth I
CPS 350 INCH 14
Feet .
Natural Gamma (Run 1) . Borehole Diameter (Run 1)
I
1in:5ft 2 INCH 14
CPS 350
R-6-1b
é 340
i 350
? 360
) 370




A-2135

Natural Gamma (Run 2)
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Natural Gamma (Run 2)
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Natural Gamma (Run 2)
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Natural Gamma (Run 2)
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Natural Gamma (Run 2)
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Natural Gamma (Run 2)
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Natural Gamma (Run 2)
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Natural Gamma (Run 2)
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Natural Gamma (Run 2)
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Natural Gamma (Run 2)
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Natural Gamma (Run 2)
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Natural Gamma (Run 2)
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APPENDIX E

GEOPHYSICAL LOGGING SYSTEMS - NIST
TRACEABLE CALIBRATION PROCEDURES AND
CALIBRATION RECORDS



MICRO PRECISION CALIBRATION, INC

Wy
S

A-2152

N e
12686 HOOVER ST ol et
RO PRECISION GARDEN GROVE CA 92841 “*\\:‘:,/-” =
ALIBRATION INC. 714-901-5659
-9U1- e
’,,;//::\‘\\3* ACCREDITED
. g . . “Beeliyly™ Calibration CERT # 935.11
Certificate of Calibration
Date: Jun 5, 2013 Cert No. 2200812156209
Customer:
GEOVISION
1124 OLYMPIC DRIVE
CORONA CA 92881
Work Order #: LA-90010807
Purchase Order #:  13161-130510-01
MPC Control #: AM6768 Serial Number: 160024
Asset ID: 160024 Department: N/A
Gage Type: LOGGER Performed By: STEVE BORING
Manufacturer: oYO Received Condition: IN TOLERANCE
Model Number: 3403 Returned Condition: IN TOLERANCE
Size: N/A Cal. Date: May 30, 2013
Temp/RH: 71°F /52 % Cal. Interval: 12 MONTHS
Cal. Due Date: May 30, 2014
Calibration Notes:
See attached data sheet for calculations.
Calibrated IAW customer supplied data form Rev 2.1
Frequency measurement uncertainty = 0.0005 Hz
Unit calibrated with Laptop Panasonic s/n: 6AKSB97198
Standards Used to Calibrate Equipment
1.D. Description. Model Serial Manufacturer Cal. Due Date  Traceability #
BD7715 UNIVERSAL COUNTER 53131A 3416A05377 HEWLETT PACKARD Jun 8, 2013 2008120206792
BD9000 CALIBRATOR 5500A 7375008 FLUKE Jun 15, 2013 1808504

Procedures Used in this Event

Procedure Name Description

SUSPENSION PS SEISMIC Logger/Recorder Calibration Procedure rev2.1

Calibrating Technician: / QC Approval: C_)‘

STEVE BORING Jim Williams

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage factor k=2, which for normal distribution corresponds to a coverage

probability of approximately 95%. The standard uncertainty of measurement has been determined in accordance with EA’s Publication and NIST Technical Note 1297, 1994 Edi
comply with 1ISO 17025:2005, 1ISO 9001:2008, ANSI/NCSL Z540-1, MPC Quality Manual, MPC CSD and with customer purchase order instructions.

tion. Services rendered

Calibration cycles and resulting due dates were submitted/approved by the customer. Any number of factors may cause an instrument to drift out of tolerance before the next scheduled calibration.
Recalibration cycles should be based on frequency of use, environmental conditions and customer’s established systematic accuracy. The information on this report, pertains only to the instrument

identified.

All standards are traceable to Sl through the National Institute of Standards and Technology (NIST) and/or recognized national or intemational standards laboratories. Services rendered include proper
manufacturer’s service instruction and are warranted for no less than thirty (30) days. This report may not be reproduced in part or in a whole without the prior written approval of the issuing MPC lab.

Page 1 of 1

(CERT, Rev 3)
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GE®V szon

geophysical services

SUSPENSION PS SEISMIC LOGGER/RECORDER CALIBRATION DATA FORM

INSTRUMENT DATA

System mfg.: oYo Model no.: 3403
Serial no.: 160024 Calibration date: 5/30/2013
By: Charles Carter Due date: 5/30/2014
Counter mfg.: Hewlett Packard Model no.: 53131A
Serial no.: 3416A05377 Calibration date: 6/8/2012
By: Micro Precision Due date: 6/8/2013
Signal generator mfg.:  Fluke Model no.: 5500A
Serial no.: 7375008 Calibration date: 6/15/2012
By: Fluke Due date: 6/15/2013
Laptop controller mfg.:  Panasonic Model no.: CF-29
Serial no.: B6AKSB97198 Callibration date: N/A
SYSTEM SETTINGS:

Gain: 2

Filter 10KHz

Range: See sample period in table below

Delay: 0

Stack (1 std) 1

System date = correct date and time 5/30/2013 -12 hours

PROCEDURE:

Set sine wave frequency to target frequency with amplitude of approximately 0.25 volt peak
Note actual frequency on data form.

Set sample period and record data file to disk. Note file name on data form.

Pick duration of 9 cycles using PSLOG.EXE program, note duration on data form, and save as
.sps file. Calculate average frequency for each channel pair and note on data form.

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

Maximum error ((AVG-ACT)/ACT*100)% As found 0.12% As left 0.12%
Target Actual | Sample File Time for | Average | Time for | Average | Time for Average
Frequency |Frequency| Period | Name | 9 cycles [Frequency|] 9 cycles |Frequency| 9 cycles | Frequency
(Hz) (Hz) (microS) Hn (msec)] Hn (Hz) | Hr (msec)| Hr (Hz) | V (msec) V (Hz)
50.00 50.00 200 1 179.8 50.06 179.8 50.06 180.2 49.94
100.0 100.00 100 2 90 100 90.1 99.89 90 100
200.0 200.00 50 3 45.05 199.8 45.05 199.8 45 200
500.0 500.00 20 4 18 500 18 500 18 500
1000 1000.00 10 5 9 1000 9 1000 9 1000
2000 2000.00 5 6 4.5 2000 4.5 2000| ~ 4.5 2000
Calibrated by: STEUE @{Z/ﬂ\/{i 5/30/2013 '%’\\
Name Date Sighature
Witnessed by: Clholes Ca//+?/( 5/30/2013 M f an :é?__
Name Date Signature

Suspension PS Seismic Recorder/Logger Calibration Data Form Rev 2.1 February 7, 2012
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APPENDIX F

BORING GEOPHYSICAL LOGGING
FIELD DATA LOGS
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geophysical services

R-6-la-A BORING GEOPHYSICS FIELD LOG SUMMARY

Borehole*

SITE™: Turkey Point NPP DATES 76/ 142513

CLIENT™*: Paul C. Rizzo Associates, Inc. JOB* 13331

AUTHOR*; C. Carter PAGE*: { oF _/

CONTACT: Rolando J. Benitez PHONE: (412) 607-3560

BOREHOLE CONSTRUCTION: CASED ¥ UNCASED

DIAMETERS AND DEPTH RANGES: 2/ PV<0TO |22 gt : . TO

BOREHOLE TOTAL DEPTH AS DRILLED*: (20 §F

SURFACE CASING?: YES____ DEPTH TO BOTTOM OF CASING ; NO K
'DEPTH TO BEDROCK: G L

BOREHOLE FLUID: WATER_X__; FRESH WATERMUD____; SALTWATERMUD ___;

LOGGING CREW:__ C. Carter

LOG TYPE* FILE NAME* | DEPTH RANGE* DATE* TIMES*
Dewvialin~ Relasduerovsl | 3.6 166,59t (0162613 | Pio2 -§:0% o~
Deviatin-  |R6ULAUUFO | 180 =305 |Io[l6l2613 | §:0T-F [ San—

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

GEGVision Geophysivi! Serviees F103 Mympic DBeive Dovong, 14 Y2887 PhUE1) 500034 Fo (951 3481336
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geophysical services

ACOUSTIC TELEVIEWER

R-6-la-A FIELD LOG
Borehole* Procedure ASTM D5753-10 Borehole Geophysical
GEOQVision HI-RAT Field Procedure Rev 2.00a
SITE™ Turkey Point NPP DATE™ /D//é /10’3
CLIENT*: Paul C. Rizzo Associates, Inc. JOB*:13331
AUTHOR*: C. Carter PAGE: 10F 2
REVIEWER: (post field work)
CONTACT: PHONE: Off Cell
CONTACT: PHONE: Off Cell
DRILLER PHONE: Off Cell
COMPANY:

GENERAL SITE CONDITIONS/LOCATION:

COUNTY: _ RANGE: TOWNSHIP; SECTION:
BOREHOLE CONSTRUCTION: CASED V¢ UNCASED
DIAMETERS AND DEPTH RANGES: 2% PVE0TO 120 §F | , TO

BOREHOLE TOTAL DEPTH AS DRILLED*,___ 20 ‘%JC

SURFACE CASING?: YES EPTH TO BOTTOM OF CASING : NO ¥

DEPTH TO BEDROCK: =~ $ . DEPTH TO WATER TABLE: &

BOREHOLE FLUID: WATER ; FRESH WATER MUD : SALT WATER MUD
OTHER: ' ,

DEPTH TO BOREHOLE FLUID: QD TIME SINCE LAST CIRCULATION: psla

LOGGING CREW: C. Carter

VEHICLE(S) USED AND MILEAGE:

MOBILIZED FROM: Florida City DEPARTURETIME: &'30o

ARRIVED ON SITE: “ps P gt

STANDBY TIME: CAUSE:

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

GEGVivion Geoplysicu! Servicex L2 Olpmpée Beive, {prong, 4 32887 Pl (951) 348-1 234 Fx (857 549-1336
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geophysical services ACOUSTIC TELEVIEWER
26 -la=-A FIELD LOG
Borehole* Procedure ASTM D5753-10 Borehole Geophysical
GEOVision HI-RAT Field Procedure Rev 2.00a
SITE*: _Turkey Point NPP DATE* 10/) 12613
CLIENT*: Paul C. Rizzo Associates, Inc. JOB*: 13331
AUTHOR®*: C. Carter PAGE: 2 OF 2
REVIEWER: (post field work)
wincH  AariEsl ] siverMl ovol ] Rrel]  oTHER
MICROLOGGER* 8083 [ | 5772 OTHER
TELEVIEWER* 5174 [ ] 6641 OTHER
SHEAVE* OYO 101[_] 102[ ] 103[ | 104 [ ] Other RG [x]
All GEOVision Televiewer probes are made by Robertson Geologging, Lid. of Deganwy, Conwy, UK
PROBE TILT TEST* ?0~ $Z- BRUNTON TILT* 10 +/-2°
PROBE TILT TEST* 23,17 BRUNTON TILT* zY +/-2°
PROBE TILT TEST* $6.4/  BRUNTON TILT* 57 AFTER LOG* gﬁ
PROBE AZIMUTH TEST* 342 -20 BRUNTON AZIMUTH* _33% +/-10°
PROBE AZIMUTH TEST* 2§.3> BRUNTON AZIMUTH* 3 | +/-10°
PROBE AZIMUTH TEST* 32%.3c BRUNTON AZIMUTH* 220 AFTER LOG* 3&
PROBE OFFSET* 1.44!\444.72FT)
MINUS CASING STICK-UP* [.1
DEPTH REF. OFFSET AT START* ? S5 REF TO GROUND SURFACE
DEPTH REF. OFFSET AT END* 3.54
AFTER SURVEY DEPTH ERROR* 0.0 allow +/-0.4% of total depth
START START END END
LOG NAME* DEPTH? TIME DEPTH * TIME
| Retdddvbssniol 3.6 £ groZ. [06.5 £t £ 08 om
REIAAIVVPO ] 106. | g0 3.0 4. F L5
MAINTENANCE PERFORMED ON SITE*: L/(A (N/A if none)

DEVIATION FROM PROCEDURE (IF ANY) OR EQUIPMENT PROBLEMS OR FAILURESTIN/A if none)
wls

DATA STORED IN TWO PLACES BEFORE DEPARTUREY | YES. DESCRIBE: CD (USB DRIV
OTHER T

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

GECGVision Geophysical Services H24 Olyoaple Brive, Corong, C4 VISE} Phog9sty S48-7234 Fix (851 5349-1234
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geophysical services

R-6-1b  BORING GEOPHYSICS FIELD LOG SUMMARY

Borehole*
SITE*: Turkey Point NPP DATE™ [0 /7%, 15[2053 1ol 16/2013
CLIENT™*: Paul C. Rizzo Associates, Inc. JOB* 13331 ‘
AUTHOR*: C. Carter PAGE™: t ofF |/
CONTACT: Rolando J. Benitez PHONE: (412) 607-3560
BOREHOLE CONSTRUCTION: CASED UNCASED X
DIAMETERS AND DEPTH RANGES: 5%y 0TO /40 . PATT 1b 10 _46Y £t
BOREHOLE TOTAL DEPTH AS 9RIL%ED* G o e wldi3

SURFACE CASING?: YES_% " DEPTH TO BOTTOM OF CASING 1D ; NO_ ¥ 10//6
DEPTH TO BEDROCK: ~ & {4

BOREHOLE FLUID: WATER ; FRESH WATER MUD X ; SALT WATER MUD ;

LOGGING CREW.__C. Carter

LOG TYPE* FILE NAME* DEPTH RANGE* DATE* TIMES*

Deviatiow RélBAUDDWUDf J.2— 44 £o roled (203 Z:/4(~2127P P
AT B6insvufol g3 g - (0948 | plit(zo3 |2:30 —4109 ), ~
P-Sve bcLJa, 2618503000l 34,0 ~130.0m |0l [1012 |46 ~630, .
(‘a Lper R6IBCAL TESTO! /A /o/ls/lo13 ¥:39- 81‘";'()&»\
Cal - REIBeAwPol [ 455799654+ 10/i5/he3 | 911S ~TFIHS ave
Qutuw R6(BCATES DL N 1l15/203 | jp102 100 an~
Devlatun  |ReIBAwormNoz| (9- 13,58 |jpllln3 | 9:3 - T2 e j6 /i
ATV REIBAVUP O 2l Qs | qu (26113

ATV REIBAVUPOZ | [13.5_ [ 661 |4 [14(RoB]| D1 25- (0703 o~
P~ Sue«loc&\( R 6L RSVSPDANBI 2.0 ~35.0 16108 120% | 15127 ~i1:01 av~
(b RE |BCALTES TOS /A wlilro3 | gy n24 =116 e
(-1 6 REIBCALVPOL| 1146.1~3.3S 5 | jplig 203 | 11237 =) HF onm
(},Lv!;w REIRCALTESTOY Lla (oligfosiz |11:SS—1l: 56 an—

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

GEOVision Geophysiced Seevives FE24 Qlympie Deive Covong, A4 Y2887 Php951) SR 7234 Fy (951 5491234
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ACGUETIC TELEVIEWER LOG FORM 2008 i

GE&R) Zsz07

geophysical services | ACOUSTIC TELEVI EWER
R -6 (b FIELD LOG
Borehole* Procedure ASTM D5753-10 Borehole Geophysical
GEOVision HI-RAT Field Procedure Rev 2.00a
SITE*: Turkey Point NPP DATE*: 1600% 2013
CLIENT*: Paul C. Rizzo Associates, Inc. JOB*:13331
AUTHOR®*: C. Carter PAGE: 10F 2
REVIEWER: {post field work)
CONTACT: PHONE: Off Cell
CONTACT: PHONE: Off Celi
DRILLER PHONE: Off Cell
COMPANY:

GENERAL SITE CONDITIONS/LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED X B
DIAMETERS AND DEPTH RANGES: S 7 o010 10t . s Wb 1O g

BOREHOLE TOTAL DEPTH AS DRILLED™: 64 'g‘

SURFACE CASING?: YES ¥ DEPTH TO BOTTOM OF CASING “Dﬁé ; NO

DEPTH TO BEDROCK: S £+ DEPTH TO WATER TABLE: &
BOREHOLE FLUID: WATER . FRESH WATER MUD_X__; SALT WATER MUD
OTHER:
DEPTH TO BOREHOLE FLUID: < 5 F-__ TIME SINCE LAST CIRCULATION: _Z 20%9p ne

LOGGING CREW: C. Carter
VEHICLE(S) USED AND MILEAGE;

MOBILIZED FROM: Florida City DEPARTURE TIME: % 20 ar~—
ARRIVED ON SITE: U aam
STANDBY TIME: uld CAUSE:

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

GEQVision Geophysice! Services F124 Glympic Brive, Corona, C4 Y2881 Pho(85713 53497334 Fx (95} 5491238
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FORM 2.00a.pd

GE&5L7s0m7

geophysical services AC OU ST'C TE LEV| EWE R
R -6~1b FIELD LOG
Borehale* Procedure ASTM D5753-10 Borehole Geophysical
GEOQVision HI-RAT Field Procedure Rev 2.00a
SITE": Turkey Point NPP DATE* In[1ulre13
CLIENT*: Paul C. Rizzo Associates, Inc. JOB*: 13331
AUTHOR*: C. Carter PAGE: 20F 2

REVIEWER: (post field work)
wincH  ariesl ] swverk] ovol ] rel]  oTHER

MICROLOGGER* 8083 [ ] 5772 E] OTHER
TELEVIEWER* 5174 6641 OTHER
SHEAVE* OYO 101[_] 102% 103[] 104 [] Other RG K]
All GEOVision Televiewer probes are made by Robertson Geologging, Lid. of Deganwy, Conwy, UK
PROBE TILT TEST* _90.22  BRUNTONTILT* __ 90 +-2°
PROBE TILT TEST* Z4.971  BRUNTON TILT* 2S +/-2°
PROBE TILT TEST* 1 3.2& BRUNTON TILT* 1% AFTER LOG* %{&
PROBE AZIMUTH TEST*_L ¥3 IO BRUNTON AZIMUTH* / Zf{ +/-10°
PROBE AZIMUTH TEST*Z@ o BRUNTON AZIMUTH* 460 2ED +/-10°
PROBE AZIMUTH TEST* lil 02 BRUNTON AZIMUTH* [gz AFTER LOG* %e_.é:
PROBE OFFSET* 1.44M(4.72FT)
MINUS CASING STICK-UP* [.6(

DEPTH REF. OFFSET AT START* 2.0 REF TO GROUND SURFACE

DEPTH REF. OFFSET AT END* 2. %>
AFTER SURVEY DEPTH ERROR*  @.2& allow +/-0.4% of total depth

START START  |END END
LOG NAME* DEPTH* TIME DEPTH * TIME
Ré RAVDIWMO! 3.2 2.4 e L+ 2.:2 7 pine
REIBAVUE D) “£3.8 Z. 30 (0% £t é/:o‘?‘éx\
MAINTENANCE PERFORMED ON SITE*: 2 /4 (N/A if none)

DEVIATION FROM PROCEDURE (IF ANY) OR EQUZIZMENT PROBLEMS OR FAILURESTN/A if none)
M

DATA STORED IN TWO PLACES BEFORE DEPARTUREY ] YES. DESCRIBE: CD (USB DRIVE
OTHER T

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

GEGVivion Geophysicaf Services I Glynpic Bidve, Corang, (A4 V288T Pl (053) 5490234 Fy ¢85y 540§ 236
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2.5 FIELD LOG REV VLS

R-6-th P-S SUSPENSION VELOCITY FIELD LOG REV 1.5
Borehole CORRESPONDING P-§ SUSPENSION PROCEDURE REV 1.5
SITE*: Turkey Point NPP DATE*: /o//ql 1612013
CLIENT*: Paul C. Rizzo Associates, Inc. JoB*: 13331 ’
AUTHOR?*: C. Carter PAGE 1 OF * fz
CONTACT: PHONE: Off Cell
CONTACT: PHONE: Off Cell
CONTACT: PHONE: Off Cell
CONTACT: PHONE: Off Cell
DIRECTIONS TO SITE:
GENERAL SITE CONDITIONS/LOCATION:
COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION*: CASED UNCASED X
DIAMETERS AND DEPTH RANGES*; S*%" 070 /1080 ; §" 10 TO 46 H
BOREHOLE TOTAL DEPTH AS DRILLED*: e g4 £t

SURFACE CASING?:

Y o/
DEPTH TO BEDROCK: ~ S

DEPTH TO BOTTOM OF CASING s/ s NO W /0//«6

DEPTH TO WATER TABLE:

BOREHOLE FLUID: WATER : FRESH WATER MUDY ; SALT WATER MUD;

OTHER:

DEPTH TO BOREHOLE FLUID*:

& TIME SINGE LAST CIRGULATION: Zp e 10744 . Kan 10/
4 /

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

GEOVision Geophysical Services

1124 Olymipic Drive, Corona, CA 82881 Ph (851) 5481234 Fx {951 549-1236




ge@hy

1 serwvices

R-6-lb  P-S SUSPENSION VELOCITY FIELD LOG REV 1.5

Borehole

CORRESPONDING P-S SUSPENSION PROCEDURE REV 1.5

10/74, 16(2003

SITE*: Turkey Point NPP DATE*:

CLIENT*: Paul C. Rizzo Associates, Inc. JOB*: 13331 ’
AUTHOR*: C. Carter PAGE 2 OF * ﬁ
LOGGING CREW*: C. Carter

MOBILIZED FROM:___ Florida City DEPARTURE TIME:

ARRIVED ON SITE:

STANDBY TIME:

CAUSE:

LOGGING STARTED:

LOGGING COMPLETED:

BATTERIES CHANGED BEFORE LOGGING: YES .NO_ ¥ __: STORED WITH NEW
WINCH COMPROBE [_| GREY[w] ovo [ ]RG[ ] OTH
CALIBRATED RG LOGGER/RECORDER OYO LOGGER/RECORDER
INSTRUMENT* 160023 [ ] 160024 [v ] 12004 | 15014 ] 19029 ]
MICROLOGGER* 8083 | | 5772 NO MICROLOGGER (OYO)[_]
RECEIVER S/N* 12008] | 20042] | 26066 | 11001 [_] 23053 [_| 30086

ISOLATION TUBE S/N* 300083| | 24053[x | 28068] ]| 28072 [ ] 2™
SHEAVE* COMPROBE [ |

PROBE OFFSET*

MINUS CASING STICK-
DEPTH REF. OFFSET AT START"
DEPTH REF. OFFSET AT END*

AFTER SURVEY DEPTH ERROR*

ovo 2.0M[ |
upP*

ovo 101 ] 104 | 109 ]

RG [ ]

} REF TO GROUND SURFACE

START START END END
LOG NAME* DEPTH* |TIME DEPTH* |TIME
R6 1A SUSP by ] 34 On | YiHbpa| 137.0/| LI30pm
REIRSUSPBowIoZ 2.0 |02 |35@m | /il o
MAINTENANCE PERFORMED ON SITE*: LA (N/A if none)
EQUIPMENT PROBLEMS OR FAILURES™: A (N/A if none)
DEVIATIONS FROM TEST PLAN™: LA (N/A if none)

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

GEQOVision Geophysical Services

1124 Olympic Drive, Corona, CA 82881 Ph (851) 548-1234 Fx (951) 5481236

1o/
lo//é
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P-SFHELD LOGREY 15

R-6-lb_GEOVISION SUSPENSION LOGGING FIELD NOTE

SITE*:__Turkey Point NPP
CLIENT*;__Paul C. Rizzo Associates, Inc.
AUTHOR*. _C. Carter

DATE*: wll6[2013

JOB*:___ 13331

PAGE* 3 OF ‘?

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

DEPTH |DEPTH [UNFILTERED FILTERED COMMENTS

METERS |FEET FILE NO*. FILE NO*. (if any) CASING, WATER, ROCK, ETC
0.5 1.64
1.0 3.28
1.5 4.92
2.0 6.56 | Zo¥ (027
2.5 8.20 259
3.0 9.84 | =210
3.5 1148 | 2!
4.0 1312 | 2
45 1476 | 213
5.0 16.40 | 214
55 18.04 | 21§
6.0 19.69 | 2146
6.5 2133 | 217
7.0 2297 | 2.8
7.5 2461 | 219
8.0 26.25 | 220
8.5 27.89 | 2zl
9.0 2053 | z2zz2
9.5 31.17 | 223
10.0 32.81 |zz«l
10.5 34.45 | 7ts
11.0 36.09 | 22¢
11.5 37.73 | 227
12.0 30.37 | 223
12.5 41.01 214
13.0 4265 | 230
13.5 4429 | 23|
14.0 4593 | 232
14.5 4757 | 233
15.0 49.21 |z34
15.5 50.85 | 239
16.0 5249 | 23é
16.5 5413 | 237
17.0 55.77 | 3%
17.5 57.41 | 239
18.0 59.06 | 24®
18.5 60.70 | 2+
19.0 62.34 | 247
19.5 63.98 | 243
20.0 65.62 | 2.4+
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P-SFELD LOGREV 15

p-6bb GEOVISION SUSPENSION LOGGING FIELD NOTE

SITE*:__Turkey Point NPP DATE™: /o/IM/ZoG 2 /6l /6/ 2013

CLIENT*:__Paul C. Rizzo Associates, Inc. JOB*:._ 13331

AUTHOR*:_C. Carter PAGE*__ 4 oF__9
ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

DEPTH [DEPTH |[jUNFILTERED FILTERED COMMENTS

METERS |[FEET FILE NO*. FILE NO*. (if any) CASING, WATER, ROCK, ETC

20.5 67.26 245

21.0 68.90 244

21.5 70.54 247

22.0 72.18 248

22.5 73.82 | 249

23.0 75.46 | 25D

23.5 77.10 25 1

24.0 78.74 252

24.5 80.38 Z53

25.0 82.02 254

25.5 8366 | 255

26.0 85.30 256

26.5 86.94 !

27.0 88.58 | 293
27.5 90.22 | 259

28.0 91.86 282
28.5 9350 | 26!

29.0 9514 | 26%

29.5 96.78 | 463

30.0 98.43 | 264

30.5 100.07 | 2¢8§

31.0 101.71 | 264

315 103.35 2671

32.0 104.99 267

32,5 106.63 269

33.0 108.27 210

33.5 109.91 211

34.0 11155 | oo | 272 of s L 1ol4
34.5 113.19 Z 213 )
350 | 114.83 | 3 274 TRz
355 | 11647 | 4 ]

36.0 11811 | 5

36.5 119.75 | ¢

37.0 12139 | 1

37.5 123.03 | §

38.0 | 12467 | ¢

38.5 126.31 | 1o

39.0 127.95 | I

39.5 129.59 | I+

40.0 131.23 | I3




A-2165

P-SRIELD LOG REY 1.5

p.-¢-lb  GEOVISION SUSPENSION LOGGING FIELD NOTES

SITE*_ Turkey Point NPP DATE*__Jo/ml2013
CLIENT*:__Paul C. Rizzo Associates, Inc. JOB*:__13331
AUTHOR*:__C. Carter PAGE*__5 oF_9
ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO*. FILE NO*. (if any) CASING, WATER, ROCK, ETC
40.5 132.87 14
41.0 134.51 s
41.5 136.15 th
42.0 137.80 17
425 | 139.44 ¥

430 | 141.08 [9

43.5 142.72 20

44.0 144.36 7|

445 146.00 22

45.0 14764 | 23

45.5 149.28 | 24

46.0 150.92 | 25

46.5 15256 | Z6

47.0 156420 | 27

47.5 155.84 | 2§

48.0 15748 | 29

48.5 159.12 | 3¢

49.0 160.76 | 31

49.5 16240 | 32

50.0 164.04 | 33

50.5 165.68 | 34

51.0 167.32 | 35

515 168.96 | 36

52.0 170.60 | 37

52.5 172.24 | 3%

53.0 173.88 | 39

53.5 17652 | &o

54.0 17747 | 4/

54.5 178.81 | 41

55.0 180.45 | 43

55.5 182.09 |

56.0 183.73 | 1%

56.5 185.37 | 46

57.0 187.01 | 47

57.5 188.65 | U§g

58.0 190.29 | L9

585 | 191.93 | so

59.0 193.57 | s/

59.5 196.21 | s~

60.0 | 196.85 | 53




A-2166

DLOGREV 1B

g-¢-'>  GEOVISION SUSPENSION LOGGING FIENI.?BJNOTES

SITE*:__ Turkey Point NPP
CLIENT*.__ Paul C. Rizzo Associates, Inc.
AUTHOR*.__C. Carter

pATE*  olil203

JOB™:__13331

PAGE* ( oF 9

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS

METERS |FEET FILE NO*. FILE NO*. (if any) CASING, WATER, ROCK, ETC
60.5 198.49 5Y
61.0 20013 | SS
61.5 201.77 | S¢€
62.0 203.41 57
62.5 20505 | &
63.0 20669 | §
63.5 208.33 | 40
64.0 209.97 | &/
64.5 21161 | 62
65.0 213.25 | 673
65.5 214.90 | ¢4
66.0 21654 | &5
66.5 218.18 | 66
67.0 21982 | 67
67.5 22146 | £%
68.0 223.10 | 69
68.5 22474 | 70
69.0 226.38 | 7!
69.5 228.02 | 1%
70.0 229.66 | 7%
70.5 231.30 | 74
71.0 23294 | 15
715 23458 | 16
72.0 236.22 | 77
725 237.86 | 9%
73.0 239.50 | 19
73.5 24114 | %o
74.0 242.78 %
74.5 244 .42 S
75.0 246.06 £2
75.5 247.70 <4
76.0 249.34 §5
76.5 250.98 56
77.0 252.62 g7
77.5 254.27 Y
78.0 255.91 5T
78.5 257.55 Qo
79.0 259.19 Q)
79.5 260.83 92—
80.0 262.47 Q=




p.g FieLn LOARRL 67

p-6- b GEOVISION SUSPENSION LOGGING FIELD NOTES

SITE*:__ Turkey Point NPP
CLIENT*:__Paul C. Rizzo Associates, Inc.
AUTHOR*:__ C. Carter

DATE* _ plulzen

JOB*:___13331

PAGE* ] oF_9

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO*. FILE NO*. (ifany)  |CASING, WATER, ROCK, ETC

80.5 264.11 Y
81.0 265.75 4s
815 | 267.39 YA
82.0 269.03 ‘]
82.5 27067 | 4%
83.0 27231 | W9
83.5 273.95 |60
84.0 275.59 101
84.5 277.23 |52~
85.0 278.87 | 103
85.5 280.51 1Y
86.0 282.15 /DS
86.5 | 283.79 104,
87.0 285.43 67
87.5 287.07 0%
88.0 288.71 {09
88.5 290.35 /1D
89.0 291.99 [l
89.5 293.64 iz
90.0 20528 | (13
90.5 206.92 | (v
91.0 29856 | S
91.5 300.20 | 116
92.0 301.84 | 117
92.5 30348 | (I§
93.0 30512 | (9
93.5 306.76 | Jzo
94.0 308.40 | 24
94.5 310.04 | (2=
95.0 31168 | 123
95.5 313.32 | 124
96.0 314.96 | *3
96.5 316.60 | 126
97.0 31824 | 127
97.5 319.88 | 12§
98.0 32152 | 129
98.5 32316 | (30
99.0 324.80 | 3/
99.5 32644 | (32
100.0 | 328.08 | (373




A-2168

P-8 FIELD LOG REV 1.5

p-C-tb  GEOVISION SUSPENSION LOGGING FIELD NOTE

SITE*__ Turkey Point NPP DATE*  tolig[2013

CLIENT*:__Paul C. Rizzo Associates, Inc. JOB*:___ 13331

AUTHOR*__C. Carter PAGE* ¢ oF 9
ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS

METERS |[FEET  |FILE NO*. FILE NO*. (ifany) |CASING, WATER, ROCK, ETC

100.5 329.72 a4

101.0 331.36 | 35

101.5 333.01 136

102.0 | 334.65 137

1025 | 33629 | 13%

103.0 | 337.93 | 139

103.5 | 338.57 190

104.0 341.21 4/

104.5 342.85 4%

105.0 34449 | 1473

105.5 | 346.13 144

106.0 | 347.77 I4s

106.5 | 349.41 146

107.0 | 351.05 147

107.5 | 352.69 14%

108.0 | 354.33 199

108.5 355.97 (So

109.0 357.61 (st

109.5 359.25 1S

110.0 360.89 | 153

110.5 362.53 | (sS4

111.0 | 364.17 | 155

1115 | 365.81 156

112.0 367.45 ts7

112.5 369.09 153

113.0 | 370.73 {59

113.5 372.38 160

114.0 374.02 161

114.5 37566 | [62-

115.0 | 377.30 | /63

1155 | 378.94 164

116.0 380.58 165

116.5 | 382.22 166

117.0 383.86 1677

117.5 | 385.50 16%

118.0 | 387.14 167

118.5 388.78 (7D

119.0 390.42 (1)

119.56 392.06 | 17

120.0 | 393.70 | (13




A-2169
PS8 FIELD LOG REY 1.5

2-¢-"»  GEOVISION SUSPENSION LOGGING FIELD NOTE

SITE*:___Turkey Point NPP DATE™: [o/l‘l[wl}

CLIENT*:__Paul C. Rizzo Associates, Inc. JOB*:. 13331

AUTHOR*:__C. Carter PAGE*__§ OF Q
ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

DEPTH |DEPTH [UNFILTERED FILTERED COMMENTS

METERS |FEET FILE NO*. FILE NO*. (if any) CASING, WATER, ROCK, ETC

1205 | 395.34 | (74

121.0 396.98 15

121.5 398.62 14

122.0 400.26 117

122.5 | 401.90 118

123.0 | 403.54 "9

123.5 | 405.18 150

124.0 406.82 [l

124.5 408.46 IS~

125.0 | 41010 | I§3

125.5 411.75 154

126.0 | 413.39 %S

126.5 | 415.03 I§6

127.0 | 416.67 1%
1275 | 418.31 158
128.0 | 419.95 i
1285 | 42159 (qv
129.0 | 423.23 q!
1295 | 424.87 G2

130.0 426.51 193

130.5 | 42815 | 194

131.0 429.79 195

131.5 | 431.43 194

132.0 | 433.07 | (97

1325 | 43471 | (9%

133.0 | 436.35 |a9

133.5 437.99 2.00

134.0 | 439.63 | =24

134.5 441.27 2L

135.0 | 442.91 | 2e3

1355 | 44455 | 204

136.0 446.19 | 225

136.5 | 447.83 | 206

137.0 | 449.48 | 2057 R 630
1375 | 451.12 -

138.0 | 452.76

138.5 | 454.40

139.0 | 456.04

139.5 | 457.68

140.0 459.32




GEC&S Zsson

ACOUSTIC T

geophysical services ACOUSTIC TELEV'EWER
R ~G-lb FIELD LOG
Borehole* Procedure ASTM D5753-10 Borehole Geophysical
GEQVision HI-RAT Field Procedure Rev 2.00a
SITE™: Turkey Point NPP DATE*: /D/lb /20 5
CLIENT*: Paul C. Rizzo Associates, Inc. JOB*:13331
AUTHOR*: C. Carter PAGE: 10F 2
REVIEWER: (post field work)
CONTACT.: PHONE: Off Cell
CONTACT: PHONE: Off Cell
DRILLER PHONE: Off Cell
COMPANY:

GENERAL SITE CONDITIONS/LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED_ ¥ j

DIAMETERS AND DEPTH RANGES: 5% _0To /0§ S” o 10 Y% f
BOREHOLE TOTAL DEPTH AS DRILLED*,__ &/ 64-F

SURFACE CASING?: YES DEPTH TO BOTTOM OF CASING , NO &

DEPTH TO BEDROCK: g ,FJ— DEPTH TO WATER TABLE: &
BOREHOLE FLUID: WATER : FRESH WATER MUD ¥ ; SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: @ TIME SINCE LAST CIRCULATION: ?M
LOGGING CREW: C. Carter

VEHICLE(S) USED AND MILEAGE:

MOBILIZED FROM: Florida City

DEPARTURE TIME: & 520

ARRIVED ON SITE: Ty B0

STANDBY TIME:

CAUSE:

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

GEOVisian Geophysical Services

F124 Olymmpic Beive, Lorong, 4 92887

Ph(USE) 5481234 Fa (953} S49-173¢



A-2171

ACOUSBTIC TELEVIEWER LOG FORM 2 00y pdt
GE&SL2szonz
geophysical services ACOUSTIC TELEVIEWER
g -6-1b FIELD LOG
Borehole* Procedure ASTM D5753-10 Borehole Geophysical
GEOVision HI-RAT Field Procedure Rev 2.00a

SITE™ Turkey Point NPP DATE™ _ /p //5/2,6 13
CLIENT*: Paul C. Rizzo Associates, Inc. JOB*: 13331
AUTHOR*: C. Carter PAGE: 2 OF 2
REVIEWER: (post field work)
wincH  Aries[] siverK] ovol ] rel] oTHER
MICROLOGGER* 8083 [ ] 5772 OTHER
TELEVIEWER* 5174 [ ] 6641 [w] OTHER
SHEAVE* OYO 101[ ] 102[ ] 103[ ] 104 [ ] Other RG

All GEOVision Televiewer probes are made by Robertson Geologging, Ltd. of Deganwy, Conwy, UK

PROBE TILTTEST* 6§6.4/ BRUNTONTILT* _S7 +-2°
PROBE TILT TEST*  90-S©  BRUNTONTILT* _ T2 +/-2°
PROBE TILT TEST* S$9.96_ BRUNTONTILT* _ 69 AFTER LOG* %&
PROBE AZIMUTH TEST* 32.4.30 BRUNTON AZIMUTH* 325 +-10°
PROBE AZIMUTH TEST* Z3.30 BRUNTON AZIMUTH*__ 3| +/-10°

PROBE AZIMUTH TEST* 295. 72 BRUNTON AZIMUTH* 202~ AFTER LOG*

PROBE OFFSET* 1.44M}4.72FT)
MINUS CASING STICK-UP* l.C
DEPTH REF. OFFSET AT START* [.el REF TO GROUND SURFACE
DEPTH REF. OFFSET AT END* [.S&
AFTER SURVEY DEPTH ERROR* ©9.03% allow +/-0.4% of total depth
START START |END END

LOG NAME* DEPTH* TIME DEPTH * TIME
RLIRAUDESWNOZ 1.9 13 03885 1924 and
REIBAVUPO Z L& q:25 113. S £+ /603 s~

MAINTENANCE PERFORMED ON SITE*: }J’A (N/A if none)

DEVIATION FROM PROCEDURE (IF ANY) OR EQUIPMENT PROBLEMS OR FAILURESTN/A if none)
¥ ofgset ot st Shywld be 3,11 burt L6l was_ewtereel.
"Down® by Shueld be shitteelt.S bt oumol'up'loq Shodd pe Ghifted 4./.5% FT.

DATA STORED IN TWO PLACES BEFORE DEPARTUREY ] YES. DESCRIBE: CD ( USB DRIV@
OTHER =

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

GEOVivion Geophysical Services F124 Hpmpic Beive, Corun, A Y2887 Pl(8571) 349-1234 Fx (8571 5349-823¢
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CALIPER FIELD LOU BEY L3200

GE&8Visz007

geophysical services R'—é" ‘L CAL'PER FlELD LOG
Borehole* Procedure ASTM D6167-11 Borehole Caliper
Procedure ASTM D6274-10 Borehole Gamma

SITE*: Turkey Point NPP DATE": /o//S /zol? , zo/ 16/ 20173

CLIENT*: Paul C. Rizzo Associates, Inc. JOB*:13331 ’

AUTHOR*: C. Carter PAGE: 10F 2

CONTACT: PHONE: Off Cell

CONTACT: PHONE: Off Cell

CONTACT: PHONE: Off Cell

DRILLER PHONE: Off Cell

COMPANY;

GENERAL SITE CONDITIONS/LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED X ’ o £
DIAMETERS AND DEPTH RANGES: S% 7~ 0TO /0 ff - S 110 1O 7

BOREHOLE TOTAL DEPTH AS ?RILLED*: {64 'ﬁL
ol
SURFACE CASING?: YES ¥ DEPTH TO BOTTOM OF CASING /%0 1 - NO K P (1

DEPTH TO BEDROCK: ~ S £t DEPTH TO WATER TABLE: o4t

BOREMHOLE FLUID: WATER ; FRESH WATER MUD_¥__; SALT WATER MUD .

OTHER:

DEPTH TO BOREHOLE FLUID: £ 104t TIME SINCE LAST CIRCULATION:  7:32an

LOGGING CREW: C. Carter

VEHICLE(S) USED AND MILEAGE:

MOBILIZED FROM: _Florida City DEPARTURE TIME: & 139
ARRIVED ON SITE: =1 0P o
STANDBY TIME: LA CAUSE:

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

GEGYisivn Geophysiod Services Fi2d Ofpmpic Didve Corona, €4 92881 Pl (@30) SR G235 Fu (951 3491230



GE&%Lisionm

CALIPER FiElD

A-2173

FLOGREY LIERDP

geophysical services Q\”é _ ‘b CALIPER F!ELD LOG
Borehole® Procedure ASTM D6167-11 Borehole Caliper
) Procedure ASTM 06277—1 0 Borehole Gamma
SITE*  Turkey Point 1 PP DATE*: jolis 2013 ypll4 (2013
CLIENT*: Paul C. Rizzo Associates, Inc. JOB*:13331 .
AUTHOR*: C. Carter:. PAGE: PAGE 2 OF 2
wincH  ARiEEsL | siverl¥] ovol ]l rel ] oTHER
MICROLOGGER* 8083 | | 5772 . OTHER
CALIPER PROBE* 5368 6621 | |- OTHER
SHEAVE* OYO 101[_] 102[_] 103[_] 104 [] Other RG
PROBE OFFSET 12 IN MAX
MINUS CASING STICK-UP*
DEPTH REF. OFFSET AT START* EF TO GROUND SURFACE
DEPTH REF. OFFSET AT END*
AFTER SURVEY DEPTH ERROR*
START START END END
LOG NAME* DEPTH* TIME* DEPTH* TIME* /
R6IBCALTESTO| V22 £:39 4 §ulow | 003
R&IBCALUPO] 48s. 1 q:1S 99.65 £+ | T'USau~
RGIBCALTESTOL A (007 [ 10 o4~
R& B TESTVS pls 1024 pla (1226 an] ol
R6(8ca-UPO2 /16-1 l1:37 335 F | /98 an
2 LIBCAL TESTOH MlA /)1SS A 11°56 cve
CALIBRATION PLATE S/N 201 AS BUILT PVC FITTING
1.97 IN 3.94IN 7.87 IN 4.50 IN
FILE NAME (50 MM) (100 MM) | (200.0 MM) | (114. MM)
AS MEAS.*| R IBcALTES Tol .94 3.93 2.85 4.4
AS MEAS.*|. R 6(RcALTESTHZ (495 3.9/ 1.4 449
AS MEAS. | REIBCALTESTLR 1.as 3.91 ¥4 [T
AS MEAS. | . 61R CALTESTOH )9 3.9} 7.3 9.9
AS MEAS.
AS MEAS.
MAINTENANCE PERFORMED ON SITE*: ula (N/A if none)
EQUIPMENT PROBLEMS OR FAILURES*: julA (N/A if none)

SUGGESTIONS, ADDITIONS, CHANGES:

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

GEOQVisivn Geophysica Serviees |

Fi24 (ymple Dive Corona, 04 93881

2
Bl

(U5} FA9-1030 Fy (954 7891235
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GE&8 7sz00z

geophysical services

A-2174

PEAMARY LOGREY 1

’P\"Jl -1 BORING GEOPHYSICS FIELD LOG SUMMARY
Borehole*® /
SITE®: Turkey Point NPP DATE* /0145 )] bl2013
CLIENT*; Paul C. Rizzo Associates, Inc. JOB*: 13331
AUTHOR™: C. Carter PAGE*: / OF ]
CONTACT: Rolando J. Benitez PHONE: (412) 607-3560
BOREHOLE CONSTRUCTION: CASED UNCASED X
DIAMETERS AND DEPTH RANGES: §" oTO /9D -3V ap TO 4S5t
BOREHOLE TOTAL DEPTH AS DRILLED*: uss gt

SURFACE CASING?: YES ¥ DEPTH TO BOTTOM OF CASING [905F . NO ¥ jo//4

DEPTH TO BEDROCK:

~ 5 &

BOREHOLE FLUID: WATER ; FRESH WATER MUD X, SALT WATER MUD ;

LOGGING CREW. _ C. Carter

LOG TYPE* FILE NAME* DEPTH RANGE* DATE* TIMES*
Deviation |R1aksw] | Ye-311.5 b olis(zo3 | 11028 1139 an~
ATV RAWPES T 73,2~ (TS H | [0 = 1256 Tpm
Deviatifn  |R714V brMIVY 3 52~ 454 £F | 1234 = (2454 pan
Deviatisr. |zaiavPoz |uss - 285614 V 12154 ~ L0 p e
P.s Vglbcii(l[ R susPPowusl | SES - 1345 [1)/15/20/3 /159 -31414 ;; .
Caliperr | RUCALTESTO) M A | Y2 GuH
C “}\JG’ oicdLgo) uso2s- 14k \/ Y26 —q{q‘%bw\
Colipor RICLTESTZ | )]A (olis 2008 | 51673 _ Sin4
Deviatin~ | RIAVDswIs3 | 2.5- 710,54 10/802073 | (i3 G~ (204S pn
Dauz’aﬂtdw‘ R;’llf’vbﬂwluolf 2.S-194.5 &4 Inlil[r613 Jibl— /dSbW?
ATV R114vUC 03 [ (94 5244k 16 /04 /2013 1:S2~ a:s';w
P_sveliaty |Raisvseorwnwor| 2 6 -S7.0m [ FUS - 22
Coliper RUCLTESTos A ! A nEr.
CAd -1 & |Rucacwwoy | q)75-2.5 F [ S50 —5i1b o
Colper v '
Coalipin  RUCALTESTS4 p 1A 16016203 | §:23 =524 pra

" ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

GEOYSion Geophysivef Servives

T304 Otpmpie Deive Corous, 4 92887

to gt

Pl (ERE) SAG-FIRG Fx (951} 3491736




GE&5 s

geophysical services ACOUSTIC TELEVIEWER
2 -1~ | FIELD LOG
Borehole* Procedure ASTM D5753-10 Borehole Geophysical
GEOQVision HI-RAT Field Procedure Rev 2.00a
* i *. / }3
SITE®:  Turkey Point NPP DATE*: /0/1S /20!
CLIENT*: Paul C. Rizzo Associates, Inc. JOB*:13331
AUTHOR?*: C. Carter PAGE: 10F2
REVIEWER: (post field work)
CONTACT: PHONE: Off Cell
CONTACT: PHONE: Off Cell
DRILLER PHONE: Off Cell
COMPANY:
GENERAL SITE CONDITIONS/LOCATION:
COUNTY: RANGE: TOWNSHIP; SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED_X

DIAMETERS AND DEPTH RANGES: __$

BOREHOLE TOTAL DEPTH AS DRILLED*:

0TO

gss sk

. /
% 10 o 4SS AT

SURFACE CASING?: YES X DEPTH TO BOTTOM OF CASING lqo S';k‘ ; NO

DEPTH TO BEDROCK: T = DEPTH TO WATER TABLE: @
BOREHOLE FLUID: WATER : FRESH WATER MUD X ; SALT WATER MUD

OTHER: , .
DEPTH TO BOREHOLE FLUID: 7 TIME SINCE LAST CIRCULATION: {\aw~

LOGGING CREW: C. Carter

VEHICLE(S) USED AND MILEAGE:

DEPARTURE TIME: {, 3D

MOBILIZED FROM: Florida City
ARRIVED ON SITE: Tivo
STANDBY TIME: N A

CAUSE:

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

GEOVision Geaphysical Sepvices

F124 Olympic Brive, Luvona, L4 Y1887

Pl (957) 545-7234 Iy (951) 545-1254




GE&RLZsz0m

ACOUSTIC TELE

A-2176

5 v EEER A S it i
ERLOG FORM 20000

geophysical services ACOUST'C TELEV'EWER
R-1-! FIELD LOG
Borehole* Procedure ASTM D5753-10 Borehole Geophysical
GEOVision HI-RAT Field Procedure Rev 2.00a

SITE*: Turkey Point NPP DATE™ L5(201™%
CLIENT*: Paul C. Rizzo Assaociates, Inc. JOB*: 13331
AUTHOR*: C. Carter PAGE: 20F 2
REVIEWER: (post field work)
wincH  AriesL ] siwverlx] ovol ] Rrell otHER
MICROLOGGER?* ,,Z‘ 83 [:] 5772 P ] OTHER
TELEVIEWER* cet 6641 <] OTHER
SHEAVE* OYO 101[ ] 102[] 103[ ] 104 [] Other RG [x]

All GEOVision Televiewer probes are made by Robertson Geologging, Ltd. of Deganwy, Conwy, UK

PROBE TILT TEST* 41,6 BRUNTON TILT* _47Z +/-2°
PROBE TILT TEST* & 23 TBRUNTON TILT* _Z § +/-2°
¢ |15 PROBE TILT TEST* ZT BABRUNTON TILT* Y AFTER LOG*

w‘

PROBE AZIMUTH TEST* /40-8° BRUNTON AZIMUTH* /45

PROBE AZIMUTH TEST* 259. 0 BRUNTON AZIMUTH* 25%
PROBE AZIMUTH TEST* { 74 4PBRUNTON AZIMUTH* (1S  AFTER LOG*

+/—'10;:ja

+/-10°

PROBE OFFSET*

AFTER SURVEY DEPTH ERROR*

1.44M(4.72FT)

0. 93 0.2%llow +/-0.4% of total depth

MINUS CASING STICK-UP* (331133
DEPTH REF. OFFSET AT START* 3. 391737 » REF TO GROUND SURFACE
DEPTH REF. OFFSET AT END* 246304

START START  |[END END
LOG NAME* DEPTH* TIME DEPTH * TIME
21| AVO ] .y p4 125 |3y1% [+ 113G
R11AVVeD ] 313.7 1140 (RX.S 4 |t2:09
R11Avbmo/b). | 252 12240 | 4Sd £ 125y
)40 UPCL uss3. § 12054 | 284,16k | /ivipn
MAINTENANCE PERFORMED ON SITE*: e (N/A if none)

DEVIATION FROM PROCEDURE (IF ANY) OR EQUIPMENT PROBLEMS OR FAILURESTN/A if n@ne)
2. enasreod vedizens alter ge “’\\'\J hinsg wip @ 3344, Row by
/uq luS')l'?_g/aL of ATV ¢

DATA STORED IN TWO PLACES BEFORE DEPARTURE? ] YES. DESCRIBE: CD ( USB DR@
OTHER

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

GEOVisivn Geophysical Services F12d Glysnpsic Preive. Corong, 4 Y2887 P (8503 340128 Fy (831 540-7 234
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.G FIELD LOG REV Vib

r-1-!  P-S SUSPENSION VELOCITY FIELD LOG REV 1.5

Borehole CORRESPONDING P-S SUSPENSION PROCEDURE REV 1.5

SITE*: Turkey Point NPP DATE™: /0 /45 / zol] ) /D/fé/ J012.
CLIENT*: Paul C. Rizzo Associates, Inc. JoB* 13331

AUTHOR®*: C. Carter PAGE 1 OF * fz

CONTACT: PHONE: Off Cell

CONTACT: PHONE: Off Cell

CONTACT: PHONE: Off Cell

CONTACT: PHONE: Off Cell

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION*: CASED UNCASED ¥

DIAMETERS AND DEPTH RANGES* _S" 070 [4b4#t ;3% 190 70 o5 &

BOREHOLE TOTAL DEPTH AS DRILLED* &4 55 [

SURFACE CASING?: % DEPTH TO BOTTOM OF CASING ZQO%; NO ¥ 70//6

DEPTH TO BEDROCK: S £+ DEPTH TO WATER TABLE:

BOREHOLE FLUID: WATER_____; FRESH WATER MUD_Y___; SALT WATER MUD;
OTHER:

DEPTH TO BOREHOLE FLUID™ % TIME SINCE LAST CIRCULATION: llaw~ , [ *L5pm 1)

d

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

GEOVision Geophysical Services 1124 Olyrapic Dirive, Corona, CA 82881 Ph (851) 5481234 Fx (951) 548-1236



A-2178

LS FBLD LOG REV VLS

geophysical services
r -1\ P-S SUSPENSION VELOCITY FIELD LOG REV 1.5
Borehole CORRESPONDING P-S SUSPENSION PROCEDURE REV 1.5
SITE*  Turkey Point NPP DATE*:  wli5/z13
CLIENT*: Paul C. Rizzo Associates, Inc. JOB*: 13331
AUTHOR*: _ C. Carter PAGE 2 OF*_9
LOGGING CREW*:____C. Carter
MOBILIZED FROM:___ Florida City DEPARTURE TIME:__ 6 1?2
ARRIVED ON SITE:__ 700
STANDBY TIME: CAUSE:
LOGGING STARTED: LOGGING COMPLETED:
BATTERIES CHANGED BEFORE LOGGING: YES NO_y___; STORED WITH NEW.
WINCH COMPROBE [_] GREY[x] ovo [ RG] OTH
CALIBRATED RG LOGGER/RECORDER OYO LOGGER/RECORDER
INSTRUMENT* 160023 [ | 160024 12004[ ] 15014[ | 19029 ]
MICROLOGGER* 8083 | | 5772 NO MICROLOGGER (OYO)[_]
RECEIVER S/N* 12008[ | 20042 | 26066 | 11001 [_] 23053 [ ] 30086
ISOLATION TUBE S/N* 300083| | 24053[¢| 28068] | 28072 [ ] 2m
SHEAVE* COMPROBE [ | ovo 1o1_] 104 ] 104 ] RG[X]
PROBE OFFSET* oYo 2.0M[ | RG 2.5M
MINUS CASING STICK-UP* o\ |64
DEPTH REF. OFFSET AT START* 2.6 { 2.6 ! REF TO GROUND SURFACE

€< DEPTH REF. OFFSET AT END* _Z1.9§2.03
fo/1s [} AFTER SURVEY DEPTH ERROR* 0.1 -0

START |START  |END END
LOG NAME* DEPTH* |TIME DEPTH * |TIME
RIISVSPhr ] Sg.Sn~ | 1059 345 [3119gm
R71 SVSPDewp 07 2z.0n 13515 ST.0m | Y122 pn
1
MAINTENANCE PERFORMED ON SITE*: - yla (N/A if none)
EQUIPMENT PROBLEMS OR FAILURES*: A (N/A if none)
DEVIATIONS FROM TEST PLAN* _On W[l ple Camred §r  amdd (N/A if none)

could (’Z’ % ST w~

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

GEOVision Geophysical Services 1124 Olympic Drive, Corgna, CA 82881 Fh (951) 5481234 Fx (851) 548-1236
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SITE*:___Turkey Point NPP
CLIENT*:__Paul C. Rizzo Associates, Inc.
AUTHOR™*:___C. Carter

A-2179

P8 FIELD LOG REV 1.5

GEOVISION SUSPENSION LOGGING FIELD NOTES

DATE®_1b/%(2013

JOB*__ 13331

PAGE* 3 oF 9

i

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

DEPTH |[DEPTH [UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO*. FILE NO*. (ifany) |CASING, WATER, ROCK, ETC
0.5 1.64
1.0 3.28
1.5 4.92
2.0 6.56 L$H 3LS
25 8.20 1SS
3.0 9.84 A
3.5 11.48 1671
4.0 13.12 \SY
4.5 14.76 159
5.0 16.40 | 160
55 18.04 161
6.0 19.69 167
6.5 21.33 16%
7.0 22.97 164
7.5 24.61 165
8.0 26.25 146
8.5 27.89 167
9.0 29.53 16
9.5 31.17 169
10.0 32.81 BB
10.5 34.45 =t
11.0 36.09 |1t
11.5 37.73 173
12.0 39.37 1
12.5 41.01 l15
13.0 42.65 116
13.5 4429 | . 11v
14.0 4593 | 41X
14.5 4757 [ 119
15.0 49.21 1%
15.5 50.85 181
16.0 52.49 192
16.5 54.13 1§73
17.0 55.77 Ig4
17.5 57.41 1S
18.0 59.06 156
18.5 60.70 (g7
19.0 62.34 | 1g% 189
19.5 63.98 19 D
20.0 65.62 141




p\:’la\

SITE*:__Turkey Point NPP
CLIENT*:__Paul C. Rizzo Associates, Inc.
AUTHOR*:__C. Carter

A-2180

P-5 FIELD LOG BEY 15

GEOVISION SUSPENSION LOGGING FIELD NOTES

DATE* solié(103

JOB*:__13331

PAGE* Y | OF ‘;?

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO*. FILE NO*. (if any) CASING, WATER, ROCK, ETC

20.5 67.26 | (4L
21.0 68.90 | 143
21.5 70.54 1G4
22.0 72.18 145
22.5 73.82 196
23.0 75.46 (97
23.5 77.10 | 195
24.0 78.74 199
24.5 80.38 | 250
25.0 82.02 |zo|

255 8366 | 202
26.0 85.30 | 203
26.5 86.94 | 229
27.0 88.58 | 20s
27.5 90.22 | 20
28.0 91.86 207
28.5 93.50 20¥
29.0 95.14 209
29.5 96.78 | 210
30.0 98.43 |2n

30.5 100.07 | ‘%

31.0 101.71 | %13

31.5 103.35 | 214

32.0 104.99 | 15

32.5 106.63 | 216

33.0 108.27 | 211

33.5 109.91 | 218

34.0 11155 | 249

34.5 113.19 | 222
35.0 114.83 |22-1

35.5 116.47 | 27+~
36.0 118.11 | 223
36.5 119.75 | 224
37.0 12139 | 225
37.5 123.03 | zz&
38.0 124.67 | 221
38.5 126.31 | 21§
39.0 127.95 | 229
39.5 129.59 | 232
40.0 131.23 | 23\




A2181

P-8 FIELD LOG RE

Yy

R-1-1\ GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE*:__Turkey Point NPP DATE*:_Lolis (2013, 10[16(20'3
CLIENT*__Paul C. Rizzo Associates, inc. JOB*:___ 13331
AUTHOR*;_C. Carter PAGE*__S oF_9

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO*. FILE NO*. (ifany) |CASING, WATER, ROCK, ETC

40.5 132.87 | 232

41.0 13451 | 2373

41.5 136.15 | 7234

42.0 137.80 | 23S

425 139.44 | 236

430 | 141.08 | 2371

435 14272 | 2%%

44.0 14436 | 234

44.5 146.00 | 24®

45.0 14764 | 24!

455 149.28 | 247

46.0 150.92 | 243

46.5 152,56 | 244

47.0 154.20 | 245

47.5 155.84 | 246

48.0 157.48 | 247

48.5 159.12 | 24§

49.0 160.76 | 249

495 162.40 | 25°

50.0 164.04 |25

50.5 165.68 | 252

51.0 167.32 | 25%

51.5 168.96 | 254

52.0 170.60 | 255

52.5 172.24 | 256

53.0 173.88 | 251

53.5 17552 | 25%

54.0 17717 | 289

54.5 178.81 | 2¢0

55.0 180.45 | 26!

55.5 182.09 |24

56.0 183.73 | 263

56.5 185.37 | 2€4

57.0 187.01 | 265 =

57.5 | 188.65 Nt W 7.0 «2 bl

58.0 190.29

58.5 191.93 ool (59 pre 1o0is

59.0 193.57 2 '

59.5 195.21 3

60.0 196.85




A2182

SFIELD LOG REV 1.5
R-1-) GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE*:__ Turkey Point NPP DATE*:_s0li5/2013
CLIENT*:__Paul C. Rizzo Associates, Inc. JOB*: 13331
AUTHOR*:__C. Carter PAGE* ¢ OF 9
TEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL ‘
DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO*, FILE NO*. (ifany)  |CASING, WATER, ROCK, ETC
60.5 198.49 5
61.0 200.13 6
61.5 201.77 1
62.0 203.41 ¥
62.5 205.05 q
63.0 206.69 )»

63.5 208.33 /)

64.0 209.97 Iz

64.5 211.61 15

65.0 213.25 9

65.5 214.90 {5

66.0 216.54 16

66.5 218.18 17

67.0 219.82 1%

675 | 22146 | |9

68.0 223.10 | 2

68.5 224.74 Z\

69.0 226.38 | 2%

69.5 228.02 | 2%

70.0 229.66 |2l

70.5 231.30 | 25

71.0 232.94 | 26

71.5 234.58 | 21

72.0 236.22 | 2%

72.5 237.86 | 29

730 | 23950 | 30

735 | 241.14 | 3|

74.0 24278 | 32

745 | 24442 | 33

75.0 246.06 | 34

75.5 24770 | 35

76.0 249.34 | 36

765 | 250.98 | 37

770 | 252.62 | 35

775 | 254.27 | 39

78.0 25691 | yv

78.5 25755 | 4)

79.0 259.19 | 4Z

79.5 260.83 | 43

80.0 26247 | 44




A-2183

P8 FIELD LOG REV 18
R-1-1 GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE*__ Turkey Point NPP DATE*: s6l15 (2013
CLIENT*:__Paul C. Rizzo Associates, Inc. JOB*:___ 13331
AUTHOR*:;__C. Carter PAGE* OF 9
ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL ‘ ,
lDEPTH DEPTH |UNFILTERED FILTERED COMMENTS I
METERS |FEET  |FILE NO*. FILE NO*. (ifany)  |CASING, WATER, ROCK, ETC
80.5 | 264.11 ys
81.0 | 265.75 44
81.5 267.39 q-7
82.0 | 269.03 49
825 | 270.67 49
83.0 | 272.31 So

83.5 273.95 51
84.0 275.59 S
84.5 277.23 S
85.0 | 278.87 | 54
85.5 280.51 ss
86.0 282.15 5¢
86.5 283.79 s 7
87.0 285.43 6]
87.5 287.07 59
88.0 288.71 | O
88.5 20035 | £|
89.0 20199 | 42
89.5 20364 | 63
90.0 20528 | ¢4
90.5 206.92 | 6%
91.0 20856 | 6%
91.5 300.20 | 67
92.0 301.84 | ¢¥
92.5 30348 | 69
93.0 305.12 | 70
93.5 306.76 | 1|
94.0 308.40 | 112
94.5 310.04 | 12
95.0 311.68 | 74
95.5 313.32 | 15
96.0 314.96 | 16
96.5 316.60 | 17
97.0 318.24 | 1%
97.5 319.88 | 19
98.0 321.52
98.5 323.16 | %
99.0 324.80 | ®Z
99.5 32644 | §3
100.0 | 328.08 | Y4




(2\..

7.0

SITE*:__Turkey Point NPP
CLIENT*:__Paul C. Rizzo Associates, Inc.

AUTHOR*:__C. Carter
ITEMS WITH * MUST BE CO

A-2184

SHELD LOGREY 15

GEOVISION SUSPENSION LOGGING FIELD NOTE

DATE*__solis (2013

JOB*:__ 13331

PAGE* ¥ OF C}

MPLETED. OTHER INFORMATION IS OPTIONAL

DEPTH |DEPTH |UNFILTERED FILTERED COMMENTS

METERS |FEET FILE NO*. FILE NO*. (if any) CASING, WATER, ROCK, ETC
100.5 | 329.72 €S
101.0 | 331.36 g6
101.5 | 333.01 [“Ni
102.0 | 334.65 5
102.5 | 336.29 %%
103.0 | 337.93 Qv
1035 | 33957 | 9)
104.0 | 341.21 q2
1045 | 34285 | 43
105.0 | 34449 | 94
1055 | 346.13 | 4S
106.0 | 34777 | 96
106.5 | 349.41 17
107.0 | 351.05 93
107.5 | 352.69 9
108.0 | 354.33 0D
108.5 | 355.97 0]
109.0 | 357.61 By2
1095 | 35925 | 103
110.0 | 360.89 | /04
1105 | 36253 | 1°5
111.0 | 364.17 )06
111.5 | 365.81 o]
112.0 | 367.45 1028
112.5 | 369.09 109
113.0 | 370.73 TG
113.5 | 372.38 T
114.0 | 374.02 TP
114.5 | 375.66 I3
115.0 | 377.30 | N4
115.5 | 378.94 TS
116.0 | 380.58 |14
116.5 | 382.22 117
117.0 | 383.86 [g
1175 | 385.50 [19
118.0 | 387.14 120
118.5 388.78 {21
119.0 | 390.42 122
119.5 | 392.06 | 123
120.0 | 393.70 | |24




A-2185

£.6 FIFLD LOG REV 1.5

z-1.-\  GEOVISION SUSPENSION LOGGING FIELD NOTE

SITE*:__Turkey Point NPP DATE*: /6l15 (2013
CLIENT*;__Paul C. Rizzo Associates, Inc. JOB*:__13331
AUTHOR*:__C. Carter PAGE* 9 OF
[TEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL
DEPTH |DEPTH [UNFILTERED FILTERED COMMENTS
METERS |FEET FILE NO*. FILE NO*. (if any) CASING, WATER, ROCK, ETC
120.5 | 395.34 125
121.0 | 396.98 126
121.5 | 398.62 P
122.0 | 400.26 | 2%

122.5 | 401.90 129

123.0 | 403.54 /30

123.5 | 405.18 (3

124.0 406.82 132

124.5 408.46 133

1250 | 410.10 | 13 9

125.5 411.75 %5

126.0 | 413.39 136

126.5 | 415.03 137

127.0 416.67 13%

127.5 | 418.31 139

128.0 | 419.95 /4D

128.5 421.59 141

129.0 423.23 42

129.5 424.87 143

130.0 | 426.51 | [4¢

130.5 428.15 145

131.0 429.79 146

1315 | 43143 | 197

132.0 433.07 149

1325 | 434.71 19g

133.0 | 436.35 1SD

133.5 437.99 181

134.0 | 439.63 ISz
1345 | 44127 | 153 It @ 3] @73:18
135.0 | 442.91

135.5 444.55

136.0 446.19

136.5 447.83

137.0 449.48
137.5 451.12
138.0 452.76
138.5 454.40
139.0 456.04
139.5 457.68

140.0 459.32




GE&RLiszom

geophysical services P\"7 - ( CAL'PER FlELD LOG
Borehole* Procedure ASTM D6167-11 Borehole Caliper
Procedure ASTM D6274-10 Borehole Gamma

SITE*: Turkey Point NPP DATE*: 10115 b [203

CLIENT*: Paul C. Rizzo Associates, Inc. JOB*:13331 ’

AUTHOR®*: C. Carter PAGE: 10F 2

CONTACT; PHONE: Off Cell

CONTACT: PHONE: Off Cell

CONTACT: PHONE: Off Cell

DRILLER PHONE: Off Cell

COMPANY:

GENERAL SITE CONDITIONS/LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED ¥ i
DIAMETERS AND DEPTH RANGES: _ 3" 0TO [9b 8t : '3'1[8’ 1§D TO 455 ‘C‘L

BOREHOLE TOTAL DEPTH AS DRILLED*: A SS S’L

SURFACE CASING?: YES ¥ DEPTH TO BOTTOM OF CASING (9o b - NO X [olib

DEPTH TO BEDROCK: S £+ DEPTH TO WATER TABLE: ¢¥
BOREHOLE FLUID: WATER : FRESH WATER MUDY _ ; SALT WATER MUD
OTHER:
DEPTH TO BOREHOLE FLUID: o TIME SINCE LAST CIRCULATION: [lam— , 115 10]16

4

LOGGING CREW: C. Carter
VEHICLE(S) USED AND MILEAGE:

MOBILIZED FROM: Florida City DEPARTURE TIME; 630
ARRIVED ON SITE: 100 e~
STANDBY TIME: LA CAUSE:

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

GEOQVision {feophysicel Services Ti24 Olympic Drive Corona, {4 92881 Pl (981 3494234 Fx (93]) 340-1230



GE&BL 7ss022

geophysical services

-1

Borehole*

A-2187

CALIPER FIELD LOG BEV 1.32PDF

CALIPER FIELD LOG

Procedure ASTM D6167-11 Borehole Caliper
Procedure ASTM D6274-10 Borehole Gamma

SITE*  Turkey Point NPP DATE*: olls, 1612013
CLIENT*: Paul C. Rizzo Associates, Inc. JOB*:13331 ’
AUTHOR*: C. Carter PAGE: PAGE 2 OF 2
winet  ARies ] swverl€l ovol] rel]  oTHER
MICROLOGGER* 8083 [ ]| 5772 [E] OTHER
CALIPER PROBE* 5368 6621 OTHER
SHEAVE* OYO 101[ ] 102[] 103[] 104 [] Other RG [¥%]
PROBE OFFSET 2.08M(6.82 FT) 12 IN MAX
MINUS CASING STICK-UP* 133 (133
DEPTH REF. OFFSET AT START* $.HK [5.19  REF TO GROUND SURFACE
DEPTH REF. OFFSET AT END* 5.35 [5.4°
AFTER SURVEY DEPTH ERROR* o .14 |0.09
START START END END
LOG NAME* DEPTH* TIME* DEPTH* TIME*
RAULCALTESTD] i qioZ L4 oY
RlcaLlPo) 430,15 wsding | 118,35 | 4i4aY
; ce (ohs /iy
R ICaL TESTOZ VN 5,07 LA s o4
RICALTESTOR LA Y46 jo [A 4547
RTCALYPO 2 14115 S:00 2.5 & C:lbpae
R CALTES TOY psla ¢:23 4 S 24 g
CALIBRATION PLATE S/N 201 AS BUILT PVC FITTING
1.97 IN 3.94 IN 7.87 IN 4.50 IN
FILE NAME (50 MM)__| (100 MM) | (200.0 MM) | (114. MM)
AS MEAS.Y| RITCaLTESTY) [.az 3.9 1.3 g%
AS MEAS.*| 211 CALTESTUZ. 1.93 3.9) 1.%5 4,49
ASMEAS. | 7\ (4L TEF T3 .94 391 7.%49 4.1y
AS MEAS. | \cALTesTOY (.45 392 A (.S
AS MEAS.
AS MEAS.
MAINTENANCE PERFORMED ON SITE*: vla (N/A if none)
EQUIPMENT PROBLEMS OR FAILURES*: w4 (N/A if none)

SUGGESTIONS, ADDITIONS, CHANGES:

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

GEOVision Geophysical Services

{124 Glympic Brive Corosa, (4 92831

Pl (951 5401233 Fx (9513 5491236
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EROODGEORM Adkasd

GE&8L2szoz

geophysical services

ACOUSTIC TELEVIEWER

R~ 1-1 FIELD LOG
Borehole* Procedure ASTM D5753-10 Borehole Geophysical
GEOVision HI-RAT Field Procedure Rev 2.00a
SITE:  Turkey Point NPP DATE" /0/16/2613
CLIENT*: Paui C. Rizzo Assaciates, Inc. JOB*:13331
AUTHOR*: C. Carter PAGE: 10F2
REVIEWER: (post field work)
CONTACT: PHONE: Off Cell
CONTACT.: PHONE: Off Cell
DRILLER PHONE: Off Cell
COMPANY:

GENERAL SITE CONDITIONS/LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED____ UNCASED_X Ussft
DIAMETERS AND DEPTH RANGES: _S# ___0TOo _[9bH 3 /5 %Y 710 S

BOREHOLE TOTAL DEPTH AS DRILLED*:_ 4 S F‘L

SURFACE CASING?: YES____ DEPTH TO BOTTOM OF CASING . NO ¥
DEPTH TO BEDROCK: S &t DEPTH TO WATER TABLE: __ &
BOREHOLE FLUID: WATER “FRESH WATER MUD_¥__; SALT WATER MUD
OTHER:
DEPTH TO BOREHOLE FLUID: & TIME SINCE LAST CIRCULATION: {115 g~
LOGGING CREW: C. Carter
VEHICLE(S) USED AND MILEAGE:
MOBILIZED FROM: _ Florida City DEPARTURE TIME: & 130
ARRIVED ON SITE: _7: 020
STANDBY TIME: wla CAUSE:

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

SEOVision Geopliysical Services FE24 OQlpsspic Didve, Cororg, CA V2887 PIHIRST) 5401234 Fu {257y 5494236
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GE&SLsz072

geophysical services ACOUSTIC TELEVIEWER
fo -1-1 FIELD LOG
Borehole* Procedure ASTM D5753-10 Borehole Geophysical
GEOVision HI-RAT Field Procedure Rev 2.00a

SITE*: Turkey Point NPP DATE*  /0/16(26V3
CLIENT*: Paul C. Rizzo Associates, Inc. JOB™: 13331
AUTHOR™*: C. Carter’ PAGE: 2 OF 2
REVIEWER: (post field work)
wincH  ares ] swverk] ovoll Rrel]  oTHER
MICROLOGGER* 8083 [ ] 5772 [X] OTHER
TELEVIEWER* 5174 | ] 6641 M OTHER
SHEAVE* OYO 101[ ] 102[_] 103[_] 104 [_] Other RG [¥]

All GEOVision Televiewsr probes are made by Robertson Geologging, Ltd. of Deganwy, Conwy, UK

PROBE TILTTEST* 6/.97 BRUNTONTILT* 62 +/-2°
PROBE TILT TEST*  35.8( BRUNTONTILT* 33 +-2°
PROBE TILT TEST* £3.4%_BRUNTONTILT* ___GH AFTER LOG*_ %@:

PROBE AZIMUTH TEST* 2£6.6%2 BRUNTON AZIMUTH* 258

+/-10
PROBE AZIMUTH TEST* {77.52 BRUNTON AZIMUTH* {771 +/-10°
PROBE AZIMUTH TEST* 2/4.9 0 BRUNTON AZIMUTH* %15

AFTER LOG* g&

PROBE OFFSET* 1.44M(4.72FT)

MINUS CASING STICK-UP* [.33 &j%

DEPTH REF. OFFSET AT START*  2.462.%6 } REF TO GROUND SURFACE
DEPTH REF. OFFSET AT END* 2851235

AFTER SURVEY DEPTH ERROR* OU 11 allow +/-0.4% of total depth

START START END END
LOG NAME* DEPTH* TIME DEPTH * TIME
R Avbsw o3 2.5 £ 12:39 70. 544 12145 e
R4V oY 2.5 £:41 (96. 5 & /iSo'
Rldvi P o3 196.5 [:52 7.4 ft .51
MAINTENANCE PERFORMED ON SITE™: UZA {N/A if none)

DEVIATION FROM PROCEDURE (IF ANY) OR EQUIPMENT, PROBLEMS OR FAILURESTN/A if none)

Ul
0SB DRIVE

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

DATA STORED IN TWO PLACES BEFORE DEPARTUREY | YES. DESCRIBE: CD
OTHER

GEGVivion Geopliysical Services P33 Obppie Deive, Coromi, €A $2881 Pho9ST) 5401234 Fx (9511 549-1234
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GE&3Lision

geophysical services

R-1-Y  BORING GEOPHYSICS FIELD LOG SUMMARY

Borehole*
SITE*: Turkey Point NPP DATE™ /D/IS /20’3
CLIENT*: Paui C. Rizzo Associates, Inc. JOB*: 13331
AUTHOR*; C. Carter PAGE*: ¢ OF /
CONTACT: Rolando J. Benitez PHONE: (412) 607-3560
BOREHOLE CONSTRUCTION: CASED ¥ UNCASED
DIAMETERS AND DEPTH RANGES: 2" P.0TO I'Z/’"ﬁ' ; , TO
BOREHOLE TOTAL DEPTH AS DRILLED*: 120 F
SURFACE CASING?: YES__ DEPTH TO BOTTOM OF CASING ; NO_ ¥
DEPTH TO BEDROCK: ~ 6 4
BOREHOLE FLUID: WATER_X ; FRESH WATERMUD___ ; SALTWATERMUD

LOGGING CREW:__C. Carter

LOG TYPE* FILE NAME* DEPTH RANGE* DATE* TIMES*
Deviatin~ |RIH&OswD! | Y0 ~ (22,08 | )u/i1sl2013 S UZ_ SHAY pu

Devialip~  |RIY4uuPol 12zt -H.odd | wliShon | SiSe — S156 o

ITEMS WITH * MUST BE COMPLETED . OTHER INFORMATION IS OPTIONAL

GEOVision Geaphysicf Services TE24 (Hpmpic Beive Cororea, 4 Y2887 FR{UZE) S48 0230 Fa {951} 3401734



GE&8) 7sz00z

geophysical services ACOUST'C TELEV'EWER
p-1-4 FIELD LOG
Borehole* Procedure ASTM D5753-10 Borehole Geophysical
GEOVision HI-RAT Field Procedure Rev 2.00a

SITE*: Turkey Point NPP DATE /0152513
CLIENT*: Paul C. Rizzo Associates, Inc. JOB*:13331
AUTHOR?*: C. Carter PAGE: 10F 2
REVIEWER; (post field work)
CONTACT: PHONE; Off Cell
CONTACT: PHONE: Off Cell
DRILLER PHONE: Off Cell
COMPANY: ’

GENERAL SITE CONDITIONS/LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED__X  UNCASED
DIAMETERS AND DEPTH RANGES: 2'@V& 0 TO _\20 ;E ; , TO

BOREHOLE TOTAL DEPTH AS DRILLED*; |20 5€3<

SURFACE CASING?: YES DEPTH TO BOTTOM OF CASING . No X

DEPTH TO BEDROCK:  ~ § &t DEPTH TO WATER TABLE: @

BOREHOLE FLUID: WATER - FRESH WATER MUD . SALT WATER MUD
OTHER:

DEPTH TO BOREHOLE FLUID: [3) TIME SINCE LAST CIRCULATION: N~

LOGGING CREW: C. Carter

VEHICLE(S) USED AND MILEAGE:

MOBILIZED FROM: _ Florida City DEPARTURE TIME: £ %30

ARRIVED ON SITE: 1400 o

STANDBY TIME: VN CAUSE:

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

GEGVision Geephysicol Services T124 Obymepic Brive, Covong, €4 92887 Pl (8575 5491234 Fy (3513 549-3236
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geophysical services ACOUSTIC TE LEV' EWER
R-1-4 FIELD LOG
Borehole* Procedure ASTM D5753-10 Borehole Geophysical
GEOVision HIZRA[ Field Procedure Rev 2.00a
SITE*: Turkey Point NPP DATE*  (PUs/ze13
CLIENT*:  Paul C. Rizzo Associates, Inc. JOB*: 13331
AUTHOR™: C. Carter PAGE: 20F 2
REVIEWER; {post field work)
wincH  AREsL ] swver] ovol ]l Rrel] oTHER
MICROLOGGER* 8083 [_] 5772 OTHER
TELEVIEWER* 5174 [ ] 6641 [X] OTHER
SHEAVE* OYO 101 ]:[ 102[’ 103[:} 104 [:] Other RG
All GEOVision Televiewer probes are made by Roberison Geologging, Ltd. of Deganwy, Conwy, UK
PROBE TILT TEST* 9'0 66 BRUNTON TILT* 0 +/-2°
PROBE TILT TEST* 29.u45 BRUNTON TILT* & +/-2°
PROBE TILT TEST* 6| LT BRUNTON TILT* G AFTER LOG* %&
PROBE AZIMUTH TEST* _123.4Y2 BRUNTON AZIMUTH* 3O +/-10
PROBE AZIMUTH TEST* 32 %.3% BRUNTON AZIMUTH*__3 f% +/-10°
PROBE AZIMUTH TEST* 1%..42 BRUNTON AZIMUTH* _/ AFTER LOG*
PROBE OFFSET* 1.44M(4.72FT)
MINUS CASING STICK-UP* a.1% »
DEPTH REF. OFFSET AT START* 3.971 REF TO GROUND SURFACE
DEPTH REF. OFFSET AT END* 3.97%
AFTER SURVEY DEPTH ERROR* 0.0s allow +/-0.4% of total depth
START START END END
LOG NAME* DEPTH* TIME DEPTH * TIME
RIHAVDBII6] 4.0 $343 (28,08 | G iU
R1Y dvveo) J22.) 5.5 Y. ft TEYA “m,,,_\
MAINTENANCE PERFORMED ON SITE*: L/ [a (N/A'if none)

DEVIATION FROM PROCEDURE (IF ANY) OR EQUIPMENT PROBLEMS OR FAILURESN/A if none)
A

DATA STORED IN TWO PLACES BEFORE DEPARTUREY ] YES. DESCRIBE: C USB DRIVJ%
OTHER e e prd

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

GEVision Gooplrysionl Sesvices FEZ Olympic fdive, Corena, 4 92887 Pie (950) 549-7234 Fx (B51) 540-1234
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PROCEDURE FOR USING THE ROBERTSON GEOLOGGING HI-RESOLUTION
ACOUSTIC TELEVIEWER (HiRAT)

Revision 2.0 Reviewed 11/18/11

Background

The acoustic televiewer is a device for producing a qualitative image of the wall of a borehole. Because it
uses ultrasound rather than visible light it is able to work in dirty or opaque borehole fluids, although
heavy drilling mud will cause excessive dispersion of the acoustic beam. The picture below shows the
probes’ cylindrical black plastic acoustic imaging window, and one of the bowspring attachments which
are used to centralize the probe in the borehole.

Pulses of ultrasound (0.5 - 1.5MHz) are generated by a piezo-electric resonator.
The pulses are transmitted through the oil in which the resonator is immersed,
through the imaging window, then propagate through the borehole fluid and are
reflected from the wall of the borehole. The reflected energy is picked up by the
same transducer, from which is recorded both the amplitude of the returned pulse
and the travel-time which have elapsed. Blanking must be applied to prevent the
transducer from registering reflections from the inside surface of the imaging
window. The material of the window is chosen so that its acoustic properties are
similar to the oil which fills it. The window is not designed to withstand borehole
fluid pressures, but has a piston device to allow equalization between inside and
outside pressure.

The amplitude of the returned pulse is a function of the acoustic reflectivity of the
borehole wall. If the beam strikes a hard borehole wall normally to the surface the
energy will be returned to the transducer and a strong return will be recorded. If the
formation is softer, then less energy will be reflected. Also, if the surface of the
borehole is rough, or effectively missing because of the presence of a fracture or
other structure, then energy will be dispersed and a low energy return will be
recorded.

The travel-time is a simple function of the diameter of the borehole and the
velocity of sound in the borehole fluid (nominally 1.5Km/sec). An A/D converter
monitors the output from the transducer once the blanking period has expired and
a comparator is used to detect the peak amplitude during the sampling period.

The coaxially-mounted transducer has a planar radiating surface, but the vibration
characteristics are such that the acoustic pulse is emitted as a ‘pencil’ beam. The
emitted beam is deflected by a planar mirror so that it leaves the acoustic imaging
window at right angles to the probe axis. The mirror is rotated to scan the borehole
wall. The ultrasound pulses are synchronized with rotation of the mirror so that up
to 360 pulses are emitted in every revolution. Because of the time which must
elapse for the two-way transit of the borehole fluid, there is an upper limit upon the
number of radial samples that may be acquired from a borehole of a particular
radius. In larger boreholes, therefore, it may be necessary to reduce the number of
radial samples. The probe is able to operate at 90, 180 or 360 samples per
revolution.

N P Hi-RAT Field Procedure
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An image of the borehole wall is produced by moving the probe along the borehole axis while it is
scanning radially. By the same logic as shown above, it can be seen that any horizontal point will be
imaged by more than one sweep of the acoustic beam so long as the axial movement of the probe during
one complete sweep is no greater than the beam diameter. Image resolution is therefore a function of the
vertical logging speed, the rotational speed of the transducer, the radial sampling interval and borehole
diameter.

Objective

The objective of this procedure is to map the orientation and dip angles of fractures, bedding planes and
voids in rock boreholes, and provide a pseudo “core” of the borehole for comparison with rock cores
obtained during drilling . It may also be used to obtain borehole deviation data without an image in soil or
non-magnetic cased borings.

Instrumentation

This procedure is written specifically for the Robertson Geologging High-Resolution Acoustic Televiewer
(HIRAT). The required equipment includes:

1. The Robertson High-Resolution Acoustic Televiewer (HIRAT) probe with centralizers.

2. A 4-conductor wire-line winch with cable at least 30m (100 feet) longer than the depth of the
borehole.

3. A sheave with depth encoder with minimum 500 pulses per meter of cable travel. For example, a
400ppr encoder with a 400mm circumference sheave provides 1000 pulses per meter of cable
travel.

4. A Robertson Geologging Micrologger Il, or equivalent.

5. A laptop with Robertson Geologging HiRAT program, Version 11 or above, or equivalent,
installed and the following minimum system requirements:

e  Windows XP or above

256MB System memory
e 800x600x24 SVGA Display with DirectX 8.0
e 1.2Ghz CPU

e USB 2.0 connection

6. 12 volt DC Battery power supply with cables.

A-2195
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Environmental Conditions

This tool is designed for fluid-filled boreholes between 67 and 150mm (3-6in) in rock. In some instances,
highly reflective borehole walls may permit use at large diameters. Since fine fractures are usually not
visible in the walls of soil borings, the HIRAT adds little more information from a soil boring than a simple
video. If the boring has soil AND rock, HiRAT images in the soil may be useful.

HiRAT Field Procedure

Because the logging software is a standalone module, there are a number of settings which must be
initialized in the HIRAT software. These include the depth measurement subsystem and probe operating
modes. Click on ‘System’ on the menu bar to show the following dialog boxes:

1. Log Mode

The probe can operate in three distinct modes:

TEST MODE (NON RECORD}
o Vertical @ Horizontal M Enable

e Vertical mode is used for boreholes which are drilled from the surface and are deviated at less
than 70 degrees from the vertical. Most exploration boreholes will fall into this class. In this mode
the image is orientated according to compass directions (magnetic co-ordinates).

e Horizontal mode is used for boreholes which are sub-horizontal so their inclination will probably
exceed 70 degrees from the vertical. Boreholes in this class would normally be drilled as part of
ground investigations for tunneling and mining, drilling ahead of a drive to determine the nature
and extent of fracturing. In this mode the image is orientated according to gravitational
coordinates (up/down) since there is no unique point of the image circle which can be orientated
to North with any precision.

e Test mode is used to exercise all probe functions without creating a log. The image will scroll on
the screen in the normal fashion, and orientation readouts will be refreshed continuously.

2. Scan Parameters

The scan parameters control the radial sampling of the borehole. The values will be retained between
logging sessions, so the probe will be initialized correctly at power-on.
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Maximum Head Speed (rev.s per second).
(3.41 - 20.66 1ps)

@ 90 pixels per rev. 20.66 ps
@ 120 pixels per rev. 20.66 ps

o 180 pixels per rev. 20.66 ps
@& 360 pixels per rev. 20.66 ps

e The radial sampling rate can be set to one of 90, 120, 180, 360 samples per revolution. There is a
relationship between the logging speed and the radial sampling rate, since the time taken to send
the dataset to the surface depends upon its length. The size of the log file is also determined by
the radial sampling rate. The probe will always try to use the maximum head speed entered. If
limited by a low Baud rate or a large ‘window’ setting then the probe will reduce its head speed
automatically to compensate - see probe operation section.

3. Depth Wheel Configuration

The depth measurement system is dependent upon the combination of depth measurement wheel with its
specified circumference, and the shaft encoder which translates rotation into pulses which are counted by
the logging system controller. Two parameters are therefore required: depth wheel circumference and
encoder pulse rate per wheel revolution. The encoder parameters are covered in a subsequent topic.

UNITS
O Metric
@ Imperial

e Select Metric or Imperial depth measurement units from the left-hand pane.

e Type the circumference of the depth measurement wheel into the 'wheel size’ box. The standard
sizes of GEOVision wheels range from 400mm to 1000mm. If measuring in Imperial units (or
changing back to metric units), the standard wheel size can be converted automatically by
clicking the left mouse button and choosing the appropriate conversion. The size is always
specified in units of 1/1000 of the depth unit i.e. millimeters (mm) or millifeet (mft).
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4. Encoder Configuration

The depth measurement system is dependent upon the combination of depth measurement sheave and
the shaft encoder which translates rotation into pulses which are counted by the logging system
controller. The depth wheel circumference is covered in a previous topic. In order to accommodate a
variety of encoders, their operational characteristics can be configured in the software.

POWER
o +5¢ 1000 Pulse per rev. M Invert direction

o 12V

e Select supply voltage from the radio buttons in the left-hand pane. The options are 5 Volt and 12
Volt. GEOVision encoders are always specified for 5 Volt operation.

e Type the number of pulses emitted per revolution into the central box. This can be 400ppr to
5000ppr, depending on the encoder and wheel configuration.

e The logical direction of movement can be reversed if required to accommodate the mounting of
the sheave.

N e . Hi-RAT Field Procedure
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5. Winch and Cable Configuration

Smart Winch Baudrate settings (Cable and Interface dependant}
o =i & 625K o 125K @& 208.3K @& 3125K
AU Enter communication parameters:
Cable option Gain  Drive Threshold Pulse \Width

i N | ECTEE

The Baud settings can be chosen to match the quality of the communication channel. The channel will be
effected by cable type and length. Typically a Baudrate of 312.5K is used. The remaining controls in the
dialog relate to the communications parameters.

e Cable Option is used to select the logging cable type which is available on the winch. The
options are Not Connected, Std. 4 Core, Differential and Monocable. The only cable types used in
GEOVision systems is Std. 4 Core. Select the appropriate type from the drop-down menu box.
Note this value can only be changed when the probe power is turned off.

e Gainis related to cable length and uphole signal attenuation. Gain values range from 0-3 and
control the amplification applied to the incoming signal. Use the Scope dialog to visualize the
incoming signals. Gain should be set so that the signal reaches between 50% and 100% of the
height of the Scope display, generally obtained with a setting of 0 or 1 for GEOVision winches. If
the peak height exceeds this level, clipping will result in artifacts which will be detected
erroneously. Click Apply to set the parameters before proceeding to the Scope dialog.

o Threshold is the level at which the incoming signals are detected. Gain and Threshold are
related, and can be visualized using the Scope dialog. Set the gain so that the signal reaches
between 50% and 100% of the height of the display. Then adjust the threshold so that it is
between 40% and 80% of the height of the pulses displayed and clear of any region of ‘overshoot’
of the positive and negative pulses. This will ensure that peaks are detected and noise is ignored.
Generally a setting between 45 and 65 is used for GEOVision winches. When the scope dialog is
displayed, the position of the mouse is reported as a threshold value to make it simpler to infer
the correct setting. The scope option is grayed out when the probe power is turned off.
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e Drive sets the strength of the downhole signal. It is not possible to visualize the downhole signal,
but the effect of insufficient drive is to disable downhole communication, which will result in the
commands being ignored by the probe. Values range from 0 -127, and for GEOVision winches
will generally be between 3 and 20. Increase the drive for longer cables.

e Pulse Width This is the width of the transmitted communication pulses in 100nS steps. The
default is 25 equivalent to 2.5uS. The range is from 8 to 64. The pulse width can be reduced to
prevent signal overshoot on short cables. The default value is used in most cases. Note any
changes only come into effect during a log. (Note setting too large a pulse width when using the
highest Baud rates will automatically be prevented within the probe and the pulse width reduced.)

IMPORTANT Please note the effects of changing ‘Baud’ will not appear until the first new log is made.
The setting for ‘threshold’ may be effected by an increase in the ‘Baud’ rate please recheck ‘threshold’ if
‘Baud’ is altered using the ‘Scope’ function after making a short test log.

The parameters which are entered will be applied automatically if you close the dialog with OK. The
above parameters once set correctly for a particular winch system will be remembered by the system and
should not need to be altered.
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6. Probe Configuration

The probe is normally energized at 90 Volts from the surface. However, it may be necessary to
compensate for voltage drop on longer cables due to the higher power draw of this probe. The voltage at
the surface may be increased in order to deliver 90 Volts at the probe. Simply type the value into the text
box provided. The voltage should be set at 90V for all GEOVision winches. Values outside the indicated
range will be rejected.

Log Mode | Scan | DepihWheel| Posiional | Encoder | inch Probe | Graphical |

A m Probe supply voltage (30 - 1500)

7. Positional Configuration

The probe includes a 3-axis orientation package, and is capable of producing a borehole image aligned to
geographic North. This is achieved by determining and applying two image rotation parameters:

[ Blignlog to North. B Setup (default unchecked) [N Magnetic declination (degrees)

Current Probe Serial Number (Required For calibration purposes)

[eo

o Magnetic Declination is used to correct for the difference between Magnetic North and True
North. The value varies from place to place, so the local value must be inserted here if you wish
to perform this correction during data collection. GEOVision collects all data referred to Magnetic
North, and makes this correction during processing. If the value is zero, the log will be referred to
Magnetic North.

e Align to North is a check-box used to select image rotation to start at Magnetic North. If in
addition a value is set for Magnetic Declination (see above) the image will be rotated to start at
True North. If the box is not checked, the image will not be oriented to geographic co-ordinates,
but will use the local co-ordinate frame of the probe (X, Y, Z axis of the orientation module). This
mode may be used to inspect the inside of magnetic casing, where an orientated image would be
subjected to random effects caused by the metalwork.
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8. Graphical

The palette can be changed between a colored and grey scale setting. The changes affect the log screen
palette display and are also applied when replaying a log. Selecting Full range in the ‘AGC Palette’ will
cause the software to spread the palette over the full 16bit signal. ‘Mid range’ will spread the palette over
the first quarter of the 16bit range and ‘Low range’ will spread the palette over the first eighth of the 16 bit
range. In most cases the ‘Low range’ selection is used. Note these settings do not affect the stored log
data in any way. The ‘Filter Width’ is applied to the Natural Gamma trace data, if active, and is a simply
running average filter. The range of the filter width is from 1 to 50 ( x 10 millidepth units ie. mm or mft).

Palette Select BSGE Palette (Display only) BSux. Data Channel Display
© Colourised [Default) # Fullrange

Mid Filter Width
O Mid range

@ Grey scale @ Lowrange

9. Probe Operation

When the operations specified above have been reviewed and the correct settings have been selected,
the system is ready for use. The main screen area is divided into 3 horizontal elements. At the top is the
depth and orientation readout, together with the scale headings for the scrolling display of unwrapped
borehole image.

On the left side of the depth track is the travel time display, with text boxes for probe inclination, azimuth
and head temperature.

N > DEPTH ECENFEN |

T H.L".‘-.v’E.L TIME

On the right side is the display of amplitude and indication of current operating mode. Located in the
center above the depth track are the text boxes for depth and cable speed (computed at the surface). The
ranges for the ‘Natural Gamma’ channel overlay (optional) are shown above the Amplitude.

DEPTH IEZXNIM m SPEED [N m/min TEST LOG MODE - RECORD OFF

AMPLITUDE

The central area is utilized for the scrolling display of unwrapped borehole data. The display is orientated

A-2202

D, ) . Hi-RAT Field Procedure
GE @ 2S2077 Rev 2.0 11-18-11 Page 9




with the left edge corresponding to North point of the aligned image data (if orientation is selected)
according to the outputs of the probe’s orientation package.

a CIEEeisiolol

Depth is initialized by typing the required value into the entry box and pressing Enter. The entry box is not
available at times when the system is in logging mode and the depth should not be changed by user
entry.

Probe power is applied by clicking on the green-colored 1 button. Power is turned off by clicking on the
red-colored 0 button. There is no indicator for the state of the power supply on the deskiop, so the
external indicators should be observed for this purpose.

To make a log ensure that the Test Mode is disabled - see section 1, Log Mode setting. Click File|New
Log and select a filename. Old logs may be overwritten if necessary -TAKE CARE. The header editor will
be started automatically. A previous set of header data may be loaded by clicking LOAD and choosing a
template.

To start logging, click on the red Record (circle) control. The log data will start to scroll down the screen
after a brief pause for synchronization. The messages “DSP2: Detecting data stream” and “Updating
probe settings” may be observed at the bottom of the screen during this process. Note that the screen
scrolling direction is not affected by the actual direction of movement of the probe. To cease logging, click
on the black STOP control (square). The data should be immediately backed up to a USB drive, CD, or
other data storage prior to leaving the boring location.

If the data display from a probe which is properly connected appears to occupy only half of the track area,
with the remainder filled with random colors such as green which are not part of the regular palette, then it
is most likely that the downhole data communication is not functioning properly. This symptom is due to
the fact that the probe settings cannot be communicated properly, and it is operating in its default power-
up mode. If this is the case, the Drive setting of the System|Winch dialog should be increased or
decreased accordingly.
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AMPLITUDE

@ To adjust the probe gain it is necessary to use the Radial
Amplitude plot, which is enabled by clicking on the circle with
cross-hairs symbol. When the dialog is active a new window will
open on top of the unwrapped data display. In this display, the
data is presented as a ‘polar plot. Press the ‘View Amplitude’
button to display the amplitude plot. This plot shows amplitude
increasing towards the outside of the circle and the compass
direction following the sweep of the transducer. The line indicating
the data is drawn in the regular palette, so that high amplitudes
are drawn in white and low amplitudes in black/brown. The picture
here shows the image of the inside of a cylinder.

Enter Gain(0.50d8 | [1OJ 8 W AGC If the data is concentrated in a small circle at the center, the gain
Enter Blanking: mus Ehter SWiRdam: El e is too low and should be increased. If the data is obviously clipped
: e at the outside of the circle, then the gain should be reduced. Type

BT the new gain value into the entry box and press Enter. The ideal
would be to set a gain value which allows the peak values to be displayed without clipping, with the
majority of the data around the half-way level. It may also be necessary to adjust the blanking to ensure
that internal reflections from the acoustic window are not detected at the new gain value. This will be
apparent in the unwrapped data display as pronounced patterning unrelated to the true target. The AGC
option causes the probe to set gain automatically thus preventing signal saturation in most cases. (The
gain is varied in 6dB steps)

Blanking Period and window length can be set independently. Blanking is set to avoid reflections from the
window of the acoustic transducer or random reflections from a rough borehole wall, and window length is
set to accommodate the range of borehole radii that might be expected. An error will be indicated if the
sum of the blanking period and window length would be greater than 409 microseconds, which is the
maximum range of the timer. The default value for the blanking period