
MACTEC Engineering and Consulting, Inc,
FPL Turkey Point COL Geotechnical Data

Project 6468-07- 1950
July 24, 2008

aOG FIELD LOGREV1,1a

MACTEC
DATE*;
JOB*: -'----'-'---.----

PAGE:C, Carter

geophysical services
l$-tlDb l> H

4S :: '1to!;l--l-l
Borehole*

Turkey Point NPPSITE*;
CLlENT*;
AUTHOR*:------------
CONTACT: PHONE:

CONTACT: ~ PHONE:

CONTACT: PHONE: Off Cell

CONTACT: PHONE:
COMPANY:-------------

Cell

GENERAL SITE CONDITIONS/LOCATION:

COUNTY:_Miami-Dade__RANGE: TOWNSHIP: ~SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED.___ II ! I
DIAMETERS AND DEPTH RANGES: ~ 0 TO /~, r I ; _"1_, I", '> TO <-'71

BOREHOLE TOTAL DEPTH AS DRILLED*: ....,1------
SURFACE CASING?: YES r< DEPTH TO BOTTOM OF CASING If)' .(.-f ; NO
DEPTH TO BEDROCK: ~~t DEPTH TO WATER TABLE: '(is
BOREHOLE FLUID:WATER_~; FRESHWATER MUD_>"_; SALT WATER MUD-=;

OTHER:
DEPTH TOB-O-R-E-H-O-L-E-F~LU-I-D-::-::--,-/>"-:-:---T-IM-E-S-IN-C-E-LA-S-T-C-IR-C-U-LA-T-I-O-N-:'£,"';;;V;:---

DEPARTURE

LOGGING CREW_C.
VEHICLE(S) USEDAND MILEAGE: -;:;:--::-
MOBILIZED FROM:]lorida City, IlVlt::_.--!.~~:::::: _
ARRIVED ON SITE: 8 : '{ $ ~"'--

STANDBY

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMA nON IS OPTIONAL

GEOVisioll Geophysical Services 1151 Pomona Road, Ullit P, Corolla, Cli 92882 Ph (951) 549-/234 Fx (951) 549,·1236
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MACTEC Engineering and Consulting, Inc.
FPI_ Turkey Point COL Geotechnical Data

geophysical services

Project 6468-07··1950
July 24, 2008

ELOGFIELDLOGREV 1.1a

Borehole"

SITE*: DATE*:
CLlENr: JOB*:
AUTHOR": PAGE:

---=:..:....:::.:::.:.:.::.;.,..._._-------~

WINCH: COMPROBE SILVER 'J( OYO
MICROLOGGER* 5310--g 5772 ~OTHER~-"
ELOG PROBE* 5490 l< OTHER
SHEAVE' COMPROBE OYO 1001O~F"~~----'--"F

PROBE LENGTH
PLUS YOKE 10.0M (32.8 FT)*
MINUSCASING STICK·UP'
DEPTH REF. OFFSET AT STARr
DEPTH REF. OFFSET AT END*
AFTER SURVEY DEPTH ERROR*

2.50M(8.20 FT) ., llwlu"(
~-1'·:r2.8 CL- .,

- IYt. }
EF TO GROUND SURFACE

START START END END
LOG NAME" DEPTH* TIME DEPTH* TIME

1-::>.... .,.,. / 11>;()'1 / /' I":by~'''7
I1<...,uft,m,/piy(e-",'\"¥ / to ;D)y / (y,.~~ ,MA..-

IRllt>1)tlG~O"{/ pwL. 1."'/() . is f;-I: IlJn..~ tit. 11 ++ I..{t> :{..(~

loG 11 Ii €LOb 1t'S1Z> to\()'tCUA.. /0 ;/> >""""
~710(; '()HEI...06titPOl.. ;a.7D,GJ;{ to '.'L"l~ '14.. f-# to :4"\ (X.v-

-~---~1--.

MAINTENANCE PERFORMEDON SITE": tJlA (N/A if none)

EQUIPMENT PROBLEMSOR FAILURES*:

SUGGESTIONS, ADDITIONS, CHANGES:

ITEMS WITH" MUST BE COMPLETED. OTHER INFORMATlON IS OPTIONAL

GEOVisioll GeophysicalServices /151 Pomona ROlld, Unit1', Corona, C492882 Ph (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.
FPL Turkey Point COL Geotechnical Data

Project 6468-07-1950
July 24, 2008

p·S FIEI.D I.OGHEV Vi .31a

13 ~7/oGj)H <1<:. 1ltt48

~~¢AJ;l~ SUSPENSION 1 1a
Borehole

DATE*:
JOB*: 8083. __.-
PAGE 1OF'k

PHONE: Off Cell

PHONE: Off Cell

PHONE: Off Cell

PHONE: Off Cell

Point NPP

C. Carter
MACTEC

CONTACT: _

CONTACT: _

CONTACT: _

CONTACT: _

SITE*:
CLIENT':
AUTHOR*:

--------~

DIRECTIONS TO SITE:---------------

GENERAL SITE CONDITIONS/LOCATION:

SINCE LAST CIRCULATION:
-~~--

COUNTY:Miami-Dade RANGE: TOWNSHIP: SECTION: --_._-
BOREHOLE CONSTRUCTIOW: CASED UNCASED
DIAMETERS AND DEPTH RANGES*: ~" 0 TO 19..') I ; _4_'I':,-_·~/-?-e"--TO '2.'1, .f.?
BOREHOLE TOTAL DEPTH AS DRILLED*: '1..7"', .r+--:...-.._---
SURFACE CASING?: >< •DEPTH TO BOTTOM OF CASING /I 5 c+; NO_---r _
DEPTH TO BEDROCK: - ~ V' DEPTH TO WATER TABLE:
BOREHOLE FLUID: WATER.__: FRESI--j . SALT WATER MUD..,:..; _

OTHER:;....., ~~~~----------~~--
DEPTH TO BOREHOLE FLUID": -10

---~

GEOVision Report 8083-03 FPL Turkey Point COL Boring Geophysical Logging rev 0 Page 616 of 673
Volume 2, Rev 2 - 10/6/2008 Page 752 of 809 DCN# TUR512



MACTEC Engineering and Consulting, Inc.
FPL Turkey Point COL Geotechnical Data

Project 6468··07-1950
July 24, 2008

p·s FIELD LOG f,EV V1.31a

geophysical sernteee
c c, }hf/,,~

f--/tof:>r>fl ~P~S ""' .....,""', 1
Borehole'

NPPSITE*:
CLlENT*:
AUTHOR*: PAGE 2

........-:~........-:::.:..--~--~-------~--

LOGGINGCOMPLETED:. I: 6 Lr=:==--

LOGGING CREW*: C.
MOBILIZED FROM:FloridaCity, FL, .
ARRIVED ON SITE: 'if: "\S~
STANDBY TIME:
LOGGINGSTARTED:~~ _

DEPARTURE

BATTERIES CHANGED BEFORE LOGGING: YES__; NO_><_; STORED WITH NEW__
WINCH COMPROBE 0 GREyl3J OYO 0 RGO OTH
INSTRUMENT* OYO 120040 150148 190290 RG 1600230 1600240
RECEIVER S/N* 120080 20042 260660 11001 0 23053 D 30086 ~
ISOLATION TUBE S/N* 3000830 240530 280680 28072 I}] 2M --c=----
SHEAVE* COMPROBE 0 OYO 10G10~100 RG
MICROLOGGER* 5310 0 5772 [i] NOTAPPLICABLE (OYO) D
PROBE OFFSET* OYO 2.0M 0 RG 2.5M 0
MINUS CASING STICK-UP* . '3;' }
DEPTH REF. OFFSETAT START* 2.,n REF TO GROUND SURFACE
DEPTH REF. OFFSETAT END* __7.._',-1-'--_
AFTER SURVEY DEPTH ERROR* , 0'>

START START END END
LOG NAME* DEPTH* TIME DEPTH * TIME

rJ. ,~ " . ~.."

l.!.!:::· 1N':::-_

~
.,_.-

R1 to G:> DH}'tJ SPDuwt-Jei·'2.... 1J,..1,'i.~ l'b:t'l"""" l-S' '2..'<: ~-e ! './l;--/P"_

MAINTENANCE PERFORMEDON SITE*: (N/A ifnone)

EQUIPMENT PROBLEMSOR FAILURES*: (N/A ifnone)

SUGGESTIONS, ADDITIONS, CHANGES:
COMMENTS=.;::..-- _

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATlON IS OPTIONAL
GEOVision Geophysical Services 1151 Pomona Road, SUite P, Corona, CA 92&lliZ(951)549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.
FPL Turkey Point COL Geotechnical Data

Project 6468--07-1950
.July24, 2008

r-s FIELDLOGREVV1.31a

N FIELD
DATE": ")III (b~ ") It'i,?IJ'r--..------------------...--.--------... ----------1--------------.

__.. ._. . .__ J08*.·_,"V'>V7-;-:-::--.-~~~;J!.iL-, .._ .._

'~. . ... .. PAGE* ~ :.:... _
OTHER INFORMA nON /S OPTIONALITEMS WITH * MUST BE COMPLETED

13~71~ 61. )/irUir
.~v G

S!TE~iTurkey Point
CLlENT*'
AUTHOR*'

'~~Ir~ FILTERED COMMENTS {

FILE NO*. (if any) CASING, WR.,I

21.0 68.90 '1°
--

..
21.5 70.64 'l,\

22.0 ... 74.18 ')1-
.._------~..-

22.5 :"7~\82 ",1

23.0 76.46 'l'-1

23.5 77.10 ,)'S

24.0 78.74 ')b
24.5 80.38 --

$1
25.0 82.02 .~ S

--

25.5 83.66 ?,~
---_...-

26.0 85.30 liv
26.5 86.94 lJl
27.0 88.58 '-17.
27.5 90.22 lJ1
28.0 91.86 '+Lf
28.5 93.60 1.{'5

--
29.0 95.14 44
29.5 96.78 LIl
30.0 98.43. 4g
30.5 100.07 (.q

31.0 101.71 So
31.5 103.35 '5/ --
32.0 104.99 5'L .. ., .-
32.5 106.63 n
33.0 108.27 s'f
33.5 109.91 )'$

-~-

34.0 111.55 )(

34.5 113.19 57
35.0 114.83 t;)'fI'
35.5 116.47 S9
36.0 118.11 6l,)
36.5 119.75 6/
37.0 121.39 62- 6'7 1,"\I~mv-.. ("(IR')
37.5 123.03 G'3 6,&
38.0 124.67 ('f 61
38.5 126.31 6$ 10
39.0 127.95 (,t:. II -L~bs(-;?III)

39.5 129.59 1'- --
40.0 131.23 I)

40.5 132.87 '1'1
41.0 134.51 { 5
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MACTEC Engineering and Consulting, Inc.
FPL Turkey Point COL Geotechnical Data

Project 6468-07-1950
July 24, 2008

1'-3 FIELD LOG HEVV1.31a

SITE*:Turkey Point
CUENT*'
AUTHOR"
~BEC~THERINFORMATIONIS OPTIONAL

D COMMENTS ~
• " 1('1IC'1~1r:> 11\111 ,

41.5 136.15 1b
42.0 137.80 1 1

._-
42.5 139.44 16
43.0 141.08 -;t1
43.5 142.72 ~
44.0 144.36 "8'1
44.5 146.00 '8''#
45.0 147.64 '¥'3
45.5 149.28 N
46.0 ~

.~~-

150.92
u-(

_.
46.5 152.56
47.0 154.20 f)7
47.5 155.84 ~

48.0 157.48 &1
48.5 159.12 <tD
49.0 160.76 'il
49.5 162.40 1'L.-
50.0 164.04 h
50.5 165.68 q'i
51.0 167.32 '\5
51.5 168.96 qt
52.0 170.60 <17
52.5 172.24 'l'{
53.0 173.88 "iq
53.5 175.52 I/YO

54.0 177.17 I b I
54.5 178.81 !O-v

55.0 180.45 IOJ
55.5 182.09

~~~~--

/0 't
56.0 183.73 Iv5
56.5 185.37 /o(
57.0 187.01 II>!
57.5 188.65 IDS
58.0 190.29 /0'
58.5 191.93 110
59.0 193.57 III
59.5 195.21 1l'L
60.0 196.85 h)
60.5 198.49 (1'-1
61.0 200.13 II)
61.5 201.77 !l-b
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MACTEC Engineering and Consulting, Inc.
FPL Turkey Point COL Geotechnical Data

is ~ '7/6 (,f>U <<-t',(i.<j'

~"~

SITE*:Turkey Point
CUENT*'
AUTHOR*:_C.

Project 6468-07-1950
July 24, 2008

/)EMS WITH' MUSTBECOM~RINI'ORMATION IS OPTIONAL
COMMENTS

. ny)

62.0 203.41 In
62.5 205.05 ug
63,0 206.69 !l~ -
63.5 208.33 11-0
64.0 209.97 12..1
64,5 211.61 I"t.-~

65,0 213.25 /1.:)

65.5 214.90
--

(2.'1
66,0 2 I-2-J

. --
66,5 218.18 (2-6
67,0 219.82 1'1-1
67.5 221.46 /1--fj

68.0 223.10 11,f
68.5 224.74 130
69.0 226.38 1,1
69.5 228.02 13'2.,../
70.0 229.66 /5)
70.5

-"231.30 /,4
71.0 232.94 ns
71.5 234.58 13(
72.0 236.22 111
72.5 237.86 /3?
73.0 239.50 1'$~
73.5 241.14 IW/;>
74.0 242.78 14/
74.5 244.42 I 'i '2...
75.0 246.06 143
75.5 247.70 141-j
76.0 249.34 1'1 s
76.5 250.98 1I.j,f,

77.0 252.62 ILI'1 {:/)L~

77.5 254.27
78.0 255.91
78.5 257.55
79.0 259.19
79.5 260.83
80.0 262.47
80.5 264.11
81.0 265.75
81.5 267.39
82.0 269.03
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MACTEC Engineering and Consulting, Inc.
FPL Turkey Point COL Geotechnical Data

;;;eophysical services

Project 6468..0"7-1950
July 24, 2008

ACOUSTiC TEI.EVlEWEH LOGcovsnt.Oapof

EWER FI 'I
Borehole'

SITE*:3urkey Point DATE*:_ ~ hf'!ot~~__
ClIENT*:MACTEC JOB*.·__"--;~ .~.__
AUTHOR*:_C. PAGE 1 OF 2

CONTACT: PHONE:
-~----------~

CONTACT: PI-lONE:,------,----
CONTACT: PHONE:

DRILLER
COMPANY: _

PHONE:

GENERAL SITE CONDITIONS/LOCATION: _

COUNTY:_Miami-Dade__RANGE: TOWNSHIP: SECTION:__
BOREHOLE CONSTRUCTION: CASED UNCASED
DIAMETERS AND DEPTH RANGES: -4- 0 TO ,~.5-1- -. 't n n.s TO---'--'--- ~-,--

BOREHOLE TOTAL DEPTH AS DRILLED*: 1-15 kt------
SURFACE CASING?: YE~ DEPTH TO BOTTOM OF CASING II"; I : NO
DEPTH TO BEDROCK: ~ '3.Y\ DEPTH TOWATER TABLE: -=7
BOREHOLE FLUID: WATER__; FRESHWATER MUD-:::L..,: SALT WATER MUD__:

OTHER:
DEPTH TO B-O-R-E-H-O:-:-L--E--F-L-U-ID-:-"--I--o·J:j.----T-IM-E-SI-N-C-E-L~AS-T-C-IR-C-U-LA-T-IO-N-: ~,r~---

LOGGING CREW:_C.
VEHICLE(S) USEDAND MILEAGE: """""'_._
MOBILIZED FROM:_Florida City DEPARTURE IlV!I:;:__.-JL.:2!:~~:"""""'__
ARRIVED ON SITE: It : ''"is <:<A,;-
STANDBY

ITEMS WITH * MUSTBE COMPLETED. OTHER INFORMA110N IS OPTIONAL

GEOVisioll Geophysical Services 1151 Pomona Road, unu P, Corona, ell 92882 Ph (951) 549-1234 F." (951) 549-1236
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MACTEC Engineering and Consulting, Inc,
FPL Turkey Point COL Geotechnical Data

geophysical services

Project 6468-07-1950
July 24, 2008

ACOUSTIC TEI.E~EWf'R I.OG COW-R 1.0a,pdf

Borehole"
EW 1.

OTHER
102.( ~~03--=-

SITE*:_Turkey Point • • DATE': ') II Ifbb '8 .
CLlENT*:MACTEC. ~ JOB*.·•._-"--~~ ._
AUTHOR*:_C. ,~, . PAGE 2 OF 2

WINCH: COMPROBE SILVER_-..t__OYO__
MICROLOGGER" 5310 5772.....:\,<1:::......- _
TELEVIEWER* ACOUSTIC #5174~
SHEAVE* COMPROBE__ OYO 101

I PROBE TILTTEST* '3"1,0 4
'L PROBE TILT TEST* 8'6· /)~
~ PROBE TILT TEST* , "I.1S
I PROBE AZIMUTH TEST* I 'i). <:,
'l, PROBE AZIMUTH TESr ?-C{<;.:>
3 PROBE AZIMUTH TEST* oz.-l.!'1.1>

BRUNTON TILT* _'3"",Lf-;.__~
BRUNTON TIL1* _-:~=-G _
BRUNTON TIL1* _-----:=__'
BRUNTON AZIMUTH*-,:I:..-:..__
BRUNTON AZIMUTH* _
BRUNTON AZIMUTH* oz.-'1") AFTER LOG* ~

PROBE OFFSET*
MINUS CASING STICK·UP*
DEPTH REF. OFFSET AT START*
DEPTH REF. OFFSET AT END*
AFTER SURVEY DEPTH ERROR"

1.44M(4.72FT)
-I,p&, }
3 . 6'1 REFTO GROUNDSURFACE
3.57
,1>1 .

START START END END
LOG NAME' DEPTH* TIME DEPTH * TIME

is '11" e; f) i-! A 1J(j Po<... 2.5"3.1.\'.t :L:"f'~ /62..2 +-t 2. .ic
.

MAINTENANCE PERFORMED ON SITE*:

EQUIPMENT PROBLEMS OR FAILURES*:

SUGGESTIONS, ADDITIONS, CHANGES:

(NfA ifnone)

(NfA ifnonet

ITEMS WITH * MUSTBE COMPLETED. OTHER INFORMATION IS OPTIONAL
GEOVisioll Geophysical Services 1151 Pomona Road, Ullit P, Corona, C.J92882 Ph (951) 549·1234 P:r (951) 549·1236
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MACTEC Engineering and Consulting, Inc.
FPL Turkey Point COL Geotechnical Data

geophysical services

Project 6468-07 -1950
July 24, 2008

CALIPER FIELDLOG REV I. iaPDF

FI
Borehole"

SITE*:
CLlENT*:
AUTHOR*: ----':e:-.;:;~:::.:..- ~ . ~

DATE*' ) /; f! latS:
JOB*: ~= _

PAGE:

CONTACT:__~ .PHONf:'

_______________PHONE:

COI\lTf\.CT:. PHONE:

DRILl.ER . PHONE:
COMPANY: _

SECTION:__

('(.)' TO "2.'11H

GENERAL SITE CONDITIONS/LOCATION: _

COUNTY: RANGE: TOWNSHIP:-:--__
BOREHOLE CONSTRUCTION: CASED UNCASED )(
DIAMETERS AND DEPTH RANGES: ~ 0 TO Ice.S~ 4/1

~':""":'-'--'--'

BOREHOLE TOTAL DEPTH AS DRILLED*: '2. '1'$~

SURFACE CASING?: YES -{, DEPTH TO BOTTOM OF CASING HS,~f ; NO
DEPTH TO BEDROCK: "--W DEPTH TO WATER TABLE: 7
BOREHOLE FLUID: WATER - ; FRESH WATER MUD~; SALT WATER MUD .-=-;

OTHER:
DEPTH TO BOREHOLE FLUID: "'-II> .ft TIME SINCE LAST CIRCULATION: q'~_

LOGGING CREW:_C. ""'""''''. _
VEHICLE(S) USED AND MILEAGE: ~

MOBILIZED FROM: Florida City, ~ DEPARTURE lIVJt::__~'_.:.::~~= _
ARRIVED ON SITE~ 8 : 4,.5~
STANDBY

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATlON IS OPTIONAL

GEOVisioflGeophysicalServices 1151PomonaRoad, unu P, Corona, CA 92882 Ph (951)549·12.14 F-.: (951)549-1236
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MACTEC Engineering and Consulting, Inc.
FPL Turkey Point COL Geotechnical Data

Project 6468-07··1950
July 24, 2008

CALIPER FIELD LCGREVi.in.PDF

Borehole'
FIELD

ffeophysical services

SITE*: DATE*:
CLlENT*: ~~~:':';';":-~~~-~~~~-~JOB*:

AUTHOR": ...-:::.:.....:::.::::...:.:::.:..-~ ~ ~~__ PAGE:

'~ OTHERWINCH: COMPROBE SILVER ''.I. OYO
MICROLOGGER* 53101f 5772 ~OTH~
CALIPER PROBE" 5368 OTHER
SHEAVE" COMPROBE OYO 100 1o""@16-rD~----~~""""---

PROBE OFFSET
MINUS CASING STICK-UP"
DEPTH REF. OFFSET AT START"
DEPTH REF. OFFSET AT END*
AFTER SURVEY DEPTH ERROR*

2.08M(6.82 FT)
I, 0)[ }
>.1'1
5, (, S
'0

121N MAX

REFTOGROUNDSURFACE

START START END END
LOG NAME* DEPTH* TIME" DEPTH* TIME*

'6 '7 10 " j) fU:•.<\ ....'l'€''S'1i;f=:) :2...:41> '2;4"L tXlf,.

R '7/0& o I-ICAI.-VPDJ... z$1. ~S 2.:)"l~ IO/r. 6 s : (<) "'"
R."71D6 /) I..J<:.). (.. ft><''Td1 ') :'1..'1 two- ?t111"lS'V\--

-

CALIBRATION PLATE SIN 201 AS BUILT PVC FITTING
1.968 IN 3.937 IN 8.000 IN 4:5tJ'i1N

FILE NAME (50 MM) (100 MM) (203.2 MM) (114.3 MML
AS MEAS.* R1ft) G:. /) l-iCA COO 'Sib'> l.n1 's. '7'7I '7 t'l<i <.I. :;'1 j

AS MEAS.* f31IoGl">tl ('.A t, f erfl'O '1 I . 'f'1<j' :;.'1li" 11;•.,7 4. )11
AS MEAS.
AS MEAS.
AS MEAS.
AS MEAS.

.-

MAINTENANCE PERFORMED ON SITE*:

EQUIPMENT PROBLEMS OR FAILURES*:

SUGGESTIONS, ADDITIONS, CHANGES:

vIA (N/A ifnone}

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMAnON IS OPTIONAL

GEOVislon Geophysical Services 1151 Pomona Road, Unit 1', Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.
FPL Turkey Point COL Geotechnical Data

Project 6468-07..1950
July 24, 2008

geoph.ysical services

NG GEOP SUMMARY
Borehole"

SITE*:Turkey
CUENT*:MACTEC'-- _
AUTHOR*:C. Cal't,.:csr'-- _

DATE*: ._~'-'-..c..~ _

JOB*:8083 .. -;_.__~~
PAGE*: _-,-,.._

CONTACT: PHONE: ,

BOREHOLE CONSTRUCTiON:
DIAMETERS AND DEPTH RANGES: .........:.__

UNCA~ED.x., . _
. '1 I~ '4 TO l-'U> J;-f

........;...~--, ---' ----
BOREHOLE TOTAL DEPTH AS DRILLED*: '2.'2o.J;-t
CONDUCTOR CASING?: YES~ DEPTH TO BOTTOM-O-F-C-A-S-IN-G-'1-·)~71JjT-'~·$-;-N-O-----
DEPTH TO BEDROCK:-~ ..t;-\----"'-------
BOREHOLE FLUID: WATER__; FRESH WATER MUD...L-.; SALT WATER MUD __;

LOGGING CREW: C.Ccvv+~

LOG TYPE* FILE NAME* DEPTHRANGE* DATE* TIMES*
GLOt, '&'7'2.c>GEl..¢(,'TG">1'M '1(-v,!0"(; Wt>"1 ~ f{ ',l>~~

6/.-')(; 151U>6.b /.J&;(.D6Ub 7-1~,4 -&'1.1 ~~ ,/?A>{1>'( 1t:51~ Il~)4~

p~S v~e.l'f;1 15'1'Z<>6f>H$y~\'t>,6'ZVIJ/ ( '1..),VM - (;Lo~ ")/ulpg p .. :'iY. <! :'Z.-'l PVV-:= .._
Dw'~ ~IU4.pI-lA(/iJPol 2,otl, 4.- ~1 ~-1J "'Jlutb<f. l,...\)( - ';2.-:(.1,7

GAJt~ '3("UI~l>tjC<l1..1i?>'t(; I ) I~lb~ 1:1$-'1'./(, .-
('A.1~ 751?-1> ("1.> t-I<AI.-U pol '1-u 1.. , ~ - 5'1', <S~ ")1"J.1.J/b<6 l:~'l,- )'.4'1

r",L,.~ \$'(Z--vGJ:;/.!UL '(l'h<C P-"'L 3!"Z..IJtdg 'i \t>b ~ tt '. t»I
",Lor. 1S1U!G~1. ()611PO'2- .. !',\. \ S- )0, 'B H "3/~/ot ~:Ir" ~ <';',d~

P~'S v ~e.·d·::J 1"i'to (,b« 5LIS Pl>ifl -.J11,6-"L.., r.o", ~ 11,Pn...... '3 f4./Dr: $ " ~ Lt - , ',01 /> >\r-

,ATV ~TU(;OHI4{/iJP6",~ I<.-D.'1 - itt ,1.v-l: s!"lAJ(uy, 6', n ~ I :1.-"L}VVIA-
{'4 1,V BI'1..<) 6{JI/C4L.-r~tiJJ "? Iw{/If 71'i( ~'1:Wl...~

~tL~ 73~'[)HC4t...iA"O ;>('2..1 ·IG:~ H ., (-YO (~'i,{ '1', >~ _ l5" : at)
13 ..·I""""GDJI(4l....1'llf't 'i ') 1"'lfl{IJ¥

--
c.l,l~ li":u4 - 8":blS"~

ITEMS WITH * .MUSTBE COMPLETED, OTHER INFORMAnON IS OP7fONAL

GEOVisiotl Geophysical Services 1151Pomona Road, UnitP, Corolla,CA 92882 Pit (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.
FPl..Turkey Point COL Geotechnical Data

Project 6468~0'1··1950

July 24, 2008

I"LOG FIELD LOG REV t.fa

geophysical services

-"720G,1> 1-1

Borehole'

8083
DATE':
JOB*:

PAGE: -~~------..,-'-'--

SITE*:
CLlENT*:
AUTHOR*: _--.::.::.....:.:.=.::.""'- _

CONTACT: _ PHONE: Off Cell

CONTACT: PHONE:

CONTACT: PHONE: Off;.:..L\C,;,...e.:....I1 _

CONTACT: PHONE: Off;.:._C_e_II _
COMPANY:, _

GENERAL SITE CONDITIONSfLOCATION:, _

COUNTY:_Miami-Dade__RANGE: TOWNSHIP:~ SECTION:__
BOREHOLE CONSTRUCTION: CASED UNCASED-,(
DIAMETERS AND DEPTH RANGES: -;-;--- 0 TO -,-~

~.--'-~,

BOREHOLE TOTAL DEPTH AS DRILLED*: ZU> H
Ij"l.SI

SURFACE CASING?: YES)<. DEPTH TO BOTTOM OF CASING "'f$ : NO
DEPTH TO BEDROCK: "",1lT DEPTH TO WATER TABLE: ---;6
BOREHOLE FLUID: WATER__: FRESH WATER MUD~; SALT WATER MUD __'_:

OTHER: ~~,

DEPTH TO BOREHOLE FLUID: ""0 TIME SINCE LAST CIRCULATION: IO:~tI~

DEPARTURE

LOGGING CREW_C.
VEHICLE(S) USED AND MILEAGE: --:::;-
MOBILIZED FROM:]lorida City, ".,,_. :_i5 _
ARRIVED ON _. «'\_',...:.......0 _

STANDBY TIME: K"':5 1M

ITEMS WITH" MUST BE COMPLETED. OTHER INFORMATfON IS OPTIONAL

GEOVisioll Geophysical Services 1151 Pomona Road, Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.
FPL Turkey Point COL Geotechnical Data

geophveical services Borehole"

Project 6468-07··1950
July 24, 2008

EWG FIELD l.OG REV 1:1a

SITE':
CLlENT*:
AUTHOR*: _._--"-'-_..;.:.-.:..c.e-... PAGE:

WINCH: COMPROBE SILVER 'l( OYO
MICROLOGGER* 5310-~'5772 ~OTHER~
ELOG PROBE* 5490 OTHER
SHEAVE* COMPROBE OYO 10010~~- RGU-

PROBE LENGTH 2.50M(8.20 FT)
PLUS YOKE 1O.OM (32.8 FT)* "31. .g 13H
MINUS CASING STICK-UP* 1.68 ")DEPTH REF. OFFSET AT START* 3"2.. '1''2... 31>,' EFTO GROUNDSURFACE
DEPTH REF. OFFSET AT END* 32.. -sS 3O.Q
AFTER SURVEY DEPTH ERROR* . '1 .07-

START START END END
LOG NAME* DEPTW TIME DEPTH* TIME

&1 U> G.Dl.l G !..!)~1""0\ //11J1tyv..... II ~dlr""",,-

131U> (; DHcl..Oer,l;P"r z: ( '1 , 'i .l?-t 11',~'1 __ ''T,7 N iI~Si.l_

1>-'lUi<> I>lj, &LO(,.U PI:>""t.. lSI, IS H ) : u "" >flIV-. 1t>. <is" .p $': fI fJf"Y>A-
I

MAINTENANCE PERFORMED ON SITE*:

EQUIPMENT PROBLEMS OR FAILURES*:

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMAnON IS OPTIONAL

(N/A if none)

GEOVisioll Geophysical Services 1151 Pomona Road, Unit P, Corona, CA 92882 Ph (951) 549-1234 1(-.;; (95l) 549-1236
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MACTEC Engineering and Consulting, Inc.
FPL Turkey Point COL Geotechnical Data

Project 6468··0'7-1950
July 24, 2008

P-S fiELD LOGREVV1.31a

'1 aSUSPENSION
Borehole

SITE": Point NPP DATE":
CLIENT": MACTEC JOB*: 8083
AUTHOR": C. Carter PAGE 1 OF"

CONTACT: PHONE: Off Cell

CONTACT: PHONE: Off Cell

CONTACT: PHONE: Off Cell

, \
CONTACT: PHONE: Off Cell

DIRECTIONS TO SITE:--------------------------

GENERAL SITE CONDITIONS/LOCATION:

COUNTY:Miami-Dade RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION": CASED UNCASED f. -----
DIAMETERS AND DEPTH RANGES*: 'i /I 0 TO -11 I . 3"Vg- 'I 1 TO Z-~ +t
BOREHOLE TOTAL DEPTH AS DRILLED*: 7,.:u" .tl~ '---' /1.S f-b
SURFACE CASING?: 7" DEPTH TO BOTTOM OF CASING df)~; NO
DEPTH TO BEDROCK: "'" '5 off DEPTH TO WATER TABLE: -""""";F---
BOREHOLE FLUID: WATER__; FRESHWATER MUDL~.; SALT WATER MUD..;; ~

OTHER:
DEPTH TO -B-O-R~E~H-O-L-E~F-L-U-ID-"-:--........-(Z~--T-IM-E-S-IN-C-E-L-A-S-T-C-I-R-C-U-LA-T-IO-N-: -/,y-;5:-()-~--
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MACTEC Engineering and Consulting, Inc.
FPL Turkey Point COL Geotechnical Data

Project 6468-07-1950
July 24, 2008

p·sFIELD LOG RE:VVi.31a

1 a
Borehole"

SITE*: Turkey Point NPP DATE*:
CLlENT*: MACTEC JOB*:
AUTHOR*: -------------------PAGE2

CAUSE: --=- _
LOGGING COMPLETED: I :2-'f~

"-----~

LOGGINGCREW*:__C. Carter -:::a-__

MOBILIZED FROM:Florida City, FL.__r-r-r--r-r DEPARTURE TIME:=t_~ 15_~_~ _
ARRIVED ON SITE: 7 ")0~
STANDBYTIME: 8". s 'S1t'1 .'
LOGGING STARTED: ,-;1.:4'1

~~-c------

BATTERIESCHANGED BEFORE LOGGING:YES ; NO t< ; STOREDWITH NEW
WINCH COMPROBE 0 GREY[Ij OYO 0 RGO OTH---
INSTRUMENT* OYO 120040 150148 190298 RG 160023[3] 1600240
RECEIVERS/N* 120080 20042 26066 11001 0 23053 0 30086 ~
ISOLATIONTUBE SIN" 3000830 240530 280680 28072 [29 2M ----c=--
SHEAVE* COMPROBE 0 OYO 10010;2/:~:]10C! RG 0
MICROLOGGER* 5310 0 5772 I2J NOT APPLICABLE (OYO) D
PROBEOFFSET* OYO 2.0M ~ u-,/W/~RG 2.5M [1:9
MINUS CASING STICK·UP* '2.'16~1 ~./)~-}
DEPTH REF. OFFSET AT START* .0'1 "" ~. S<? REF TO GROUND SURFACE
DEPTH REF. OFFSET AT END" ,2.\i' -:;22
AFTER SURVEY DEPTH ERROR* ,2..'1 ,oj

START START END END
LOG NAME* DEPTW TIME DEPTH * TIME

1317-0(, OU S\J~ P l>ft'WW I.lI 2.1.1>""-.- f z.; "i'1 i'l""'- Gl,b ""'- 1 ~ 'l.-q I7'V"-
~ ,7.-9GDilV'5DD5WN 0"- l$', II vv-.- s, N\IM-- "'3>'./,>N"- 6:,,1~

MAINTENANCE PERFORMED ON SlTE*: (N/A if non~l

ITEMS WITH * MUST BE COMPLETED, OTHER INFORMATlON IS OPTIONAL
GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92tm2(951) 549·1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.
FPL Turkey Point COL Geotechnical Data

Project 6468-07··1950
July 24,2008

p-s FIELD LOG REVV1.3ia

____.__._. ~. DATE*.·__ .L.L:.._-,"_.':'__•__. _

JOS*'~v .~ .• ._----._::-- -;;;;:--.~.._._

'6 ~1u>(,~t1 GIEC)VISIION ';;:~U~Ii-g;;;;H'Il.:Jjn~,JJ

SITE*:Turkey Point
ClIENT*'
AUTHOR*: C. Carter PAGE* .> 0 ';)

ITEMS WITH * MUST BE COMP ~ETED. OTrIER INFORMATlON IS OPTIONAL
FILTERED COMMENTS ~

EET FILE NO*. FILE NO*. (if any) CASING, WATER, ROCK,
...._~

0.5 1.64 -
1.0 3.28 '-1.5 4.92
2.0 6.56

-~

2.5 8.20
-~

3.0 9.84 -
3.5 11.48 -
4.0 13.12
4.5 14.76 --5.0 16.40 -
5.5 18.04
6.0 19.69
6.5 21.33
7.0 22.97
7.5 24.61
8.0 26.25 '1<{ 5 '.)'1
8.5 27.89 I~

9.0 29.53 ~

9.5 31.17 ~l

10.0 32.81 l:f'J-
10.5 34.45 'r) ,---_..-
11.0 36.09 ~'1

11.5 37.73 ~

12.0 39.37 ifi
12.5 41.01 '8'7
13.0 42.65 ~

13.5 44.29 'fi<1
14.0 45.93 "!'o
14.5 47.57 ~ )
15.0 49.21 £11-
15.5 50.85 tt-.,

16.0 52.49 '1'1
16.5 54.13 et5
17.0 55.77 ~,

17.5 57.41 'if
18.0 59.06 qf --
18.5 60.70 <t1
19.0 62.34 {fro

IIJ 1
.0

19.5 63.98
20.0 65.62 ft>4...-

20.5 67.26 {O)
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MACTEC Engineel"ing and Consulting, Inc.
FPL Turkey Point COL Geotechnical Data

Project 6468-07-1950
July 24, 2008

'"ITEMS WITH * MU v-r- F? INFORMAnON IS OPTIONAL
lid .... IFILTERED COMMENTS

FILE NO*. (if any) Ir/\

21.0 68.90 IP~

21.5 70.54 it'S
1--

22.0 72.18 1!J6 ---
22.5 73.82 /01
23.0 75.46 Obi Ivt J" :'-1'1

[ 23.5 77.10 "L t~
24.0 78.74 J It"
24.5 80.38 '-I III

25.0 82.02 5 I I ""V

25.5 83.66 c 111
26.0 85.30 7 /Jl.f

26.5 86.94 8 115
27.0 88.58 T 1/(,
27.5 90.22 10 /11
28.0 91.86 1/ It lS

-'-
28.5 93.50 )1- /11

--~

29.0 95.14 I) IV>
29.5 96.78 A-J /<..) --30.0 98.43 15 /'Z-'1..-

30.5 100.07 1(, \ 1- ')

31.0 101.71 /7 ,....."1
31.5 103.35 IS 1-i; 5

32.0 104.99 /1 11.-(

32.5 106.63 ~ 1"1--1
33.0 108.27 '2.1 i"Z.-'if --
33.5 109.91 2<- 1"2£1
34.0 111.55 '2..) /3>7
34.5 113.19 2-'1 13)

35.0 114.83 '2-.5 1'\ .....
35.5 116.47 2-6

I"S~

36.0 118.11 2.-1 1'$'1
36.5 119.75 1.-<q- 115 --
37.0 121.39 '1-'1 I'} 6 ;, : 1;)"7

37.5 123.03 }t>
38.0 124.67 ~(

38.5 126.31 32-
39.0 127.95 33
39.5 129.59 3'1
40.0 131.23 ?S
40.5 132.87 "36
41.0 134.51 >1
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MACTEC Engineering and Consulting, Inc.
FPL Turkey Point COL Geotechnical Data

Project 6468-07-1950
July 24, 2008

-- u.
ITEMS WITH * MUST BE CO - D. OTHER INFORMATION IS OPTIONAL

FILTERED COMMENTS
Iell C i\1()* (if ::In\l\ IrA

--
41.5 136.15 's '!r
42.0 137.80 ">~
42.5 139.44 40 --- ._---_..__.
43.0 141.08 4./1
43.5 142.72 Lf1.. .-
44.0 144.36 Lt3
44.5 146.00 4'-)
45.0 147.64 'is
45.5 149.28 'it
46.0 150.92 Y.'
46.5 152.56 €.j'ii-

47.0 154.20 l.{'f
47.5 155.84 ')0
48.0 157.48 S/
48.5 159.12 S'2-
49.0 160.76 )5 (

-
49.5 162.40 ")L{
50.0 164.04 <;;5
50.5 I 165.68 56
51.0 I 167.32 57
51.5 168.96 >8
52.0 170.60 J~

----~

52.5 172.24 bCl
53.0 173.88 6/
53.5 175.52 6'2.
54.0 177.17 0
54.5 178.81 6'1
55.0 180.45 G5
55.5 182.09

=
(t

56.0 183.73 67 -
56.5 185.37 (&
57.0 187.01 6~ •.-
57.5 188.65 10
58.0 190.29 II
58.5 191.93 1<" - -
59.0 193.57 '1')
59.5 195.21 ,...,
60.0 196.85 ,S
60.5 198.49 '16

I ','L9 -
61.0 200.13 il -
61.5 201.77

GEOVision Report 8083-03 FPL Turkey Point COL Boring Geophysical Logging rev 0 Page 632 of 673
Volume 2, Rev 2 - 10/6/2008 Page 768 of 809 DCN# TUR512



MACTEC Engineering and Consulting, Inc.
FPL Turkey Point COL Geotechnical Data

Project 6468-07-1950
July 24, 2008

geophveical services

ACOUSTIC TEU~ViEWER LOGCOVERI.Oa.pdf

STIC TELEViEWER Fi 1.

CONTACT:

Borehole'

PHONE:
~----------~

PHONE:

CONTACT:--F-----.-------PHONE:

CONTACT: _

DRILLER _f!....:k~·\_It....1,:p ~'____ PHONE:
COMPANY: KAG1"b:C

.GENERAL SITE CONDITIONS/LOCATION: ~

COUNTY:_Miami-Dade__RANGE: TOWNSHIP: SECTION:_~

BOREHOLE CONSTRUCTION: CASED UNCASED -t
DIAMETERSAND DEPTH RANGES: -~--o TO -11.f.+; '311't , TO -L,.2b-H

BOREHOLE TOTAL DEPTH AS DRILLED*: J-U ..v+

SURFACE CASING?: YES~ DEPTH TO BOTTOMOF CASING I') C+-: NO
DEPTH TO BEDROCf(: ~>41 DEPTHTO WATER TABLE: T __
BOREHOLE FLUID:WATER__: FRESH WATER MUD_'f._: SALT WATER MUD__:

OTHER:. rr-:__~ _,_--

DEPTH TO BOREHOLE FLUID: ....... is TIME SINCE LAST CIRCULATION: !D:)D<:oV'v-

LOGGING CREW_C. __.•_'. _
VEHICLE(S) USED AND MILEAGE: _
MOBILIZED FROM:_Florida City DEPARTURETIME:
ARRIVED ON :") v~
STANDBY TIME: _

ITEMS WITH * MUSTBE COMPLETED. OTHER INFORMA TlON IS OPTIONAL

OEOVisioll Geophysical Services 1151 Pomona Road, Unit P, Corona, CA 92882 Ph (9,'i1)549-1234 Fx (951) 549·1236
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geophysical services

Project 6468-07-1950
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ACOUSTIC TELEIIIEWER LOG COVER 1.0a.pdf

Borehole"

1,

SITE*:_Turkey Point

.-, PAGE 2 OF 2

SILVER_~_ OYO_~WINCH: COMPROBE
MICROLOGGER* 5310_
TELEVIEWER* ACOUSTIC #5174
SHEAVE* COMPROBE__ OYO 101

OTHER _
102_1(_ 103 _

LOG*~

( PROBE TILT TEST" ,/0, '2"'L BRUNTON TILT" _~'f:-I;) _
z: PROBE TILT TEST* -f.QJ._b_ BRUNTON TILT" -""7>'V---
,:) PROBE TILT TEST* Iq .'l-<{ BRUNTON TILT" -~'-......-.o;--'

( PROBE AZIMUTH TEST* '1~. " BRUNTON AZIMUTH*_-::-:-__
oz. PROBE AZIMUTH TEST* i2...lb BRUNTON AZIMUTH*.......:;,-;!-__
) PROBE AZIMUTH TEST" I/5.S BRUNTON AZIMUTH* AFTER LOG* ~

PROBE OFFSET*
MINUS CASING STICK-UP*
DEPTH REF. OFFSET AT START*
DEPTH REF. OFFSET AT END*
AFTER SURVEY DEPTH ERROR*

1.44M(4.72FT)

If. olf }
-'$, J ~ REF TO GROUND SURFACE
-7.3 G

START START END END
LOG NAME* DEPTH* TIME DEPTH * TIME

B'1w~tJUAtlVI>l>1 U)6.'-( J;.fo l:'~,~ --1 -f~ 2.;tt'1~

MAINTENANCE PERFORMED ON SITE*:

EQUIPMENT PROBLEMS OR FAILURES*:

SUGGESTIONS, ADDITIONS, CHANGES:

(N/A if none)

(N/A if none)

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMAnON IS OPTIONAL
CHOVisioll Geophysical Services 11.'i1Pomona Road, Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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ACOUSTIC TELEVIEWER LOG COVER 1.0a.pdf

geophvsical services

EWER
Borehole*

SITE*:_Turkey Point DATE*"~~-:7---=~~~~_

CLlENT*:MACTEC- JOB".·_~...::.......~ . _
AUTHOR'" PAGE 1 OF 2

CONTACT: ~. PHONE:

CONTACT: PHONE: Off
~-~~--~-~~~~- --~~~~--~~~~._-

CONTACT: PHONE:

DRILLER . PHONE:
COMPANY: _

GENERAL SITE CONDITIONS/LOCATION: _

COUNTY:_Miami-Dade__RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED__ UNCASED -f<' --- ...,!:.>~ f

DIAMETERSAND DEPTH RANGES: 4 II 0 TO '117; '1"5 TO~~__

BOREHOLE TOTAL DEPTH AS DRILLED*: '""2-'<--V

SURFACE CASING?: YES y. DEPTH TO BOTTOM OF CASING "2..L ! ; NO
DEPTH TO BEDROCK: "'-'W DEPTHTO WATER TABLE: 7JT
BOREHOLE FLUID:WATER__.; FRESH WATER MUD~; SALT WATER MUD_.-_;

OTHER:
DEPTH TO B-O-R-E-H-O-L-E-F-L-U-ID-:-""'--;t1--r----T-IM-E-SI-N-C-E-L-AS-T-C-IR-C-U-LA-·T-I-O-N-:'(-=-o""';}c:-c()-~-

LOGGING CREW_C.
VEHICLE(S) USED AND MILEAGE: _
MOBILIZED FROM:~Florida City DEPARTURE
ARRIVED ON ~1 .. !. 0~
STANDBY

ITEMS WITH" MUST BE COMPLETED. OTHER INFORMATION IS OPTIONAL

GEOVisiollGeophysicalServices U51 POll/ona Road, UnitP, Corolla, C4 92882 PIr (951) 549-1234 Fx (951) 549-1236
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ACOUSTIC TELEVIEWER LOG COVEl' 1.0a.pdf

1.
!~.~ Borehole'

SITE;*;3urkeyPoint DATE" 3/kt.> (v"
ClIENT*:MACTEC.______ JOS*·._---"_"",.d-. .~__. _
AUTHOR*:_C. ~...w. PAGE 2 OF 2

WINCH: COMPROBE__ SILVER~OYO _
MICROLOGGER* 5310 5772,---:..:\(=-:-- _
TELEVIEWER* ACOUSTIC#5174l OTHER _
SHEAVE* COMPROBE__ OYO 101 102~ 103__

I PROBE TILT TESP 1'1.0 \ BRUNTON TILT*
1. PROBE TILT TESP 'i'o. 'i3 BRUNTON TILT* 0

j PROBE TILT TEST* /0. 8~ BRUNTON TILP J) AFTER LOG" ~
I PROBE AZIMUTH TESP I ~.) BRUNTON AZIMUTH' 'l.l

i', z PROBE AZIMUTH TESP 10.) BRUNTONAZIMUTH' 1'1
J PROBE AZIMUTH TEST* 14'1.6 BRUNTON AZIMUTH' NI. AFTER LOG* ~

PROBEOFFSEP
MINUSCASING STICK-UP"
DEPTH REF. OFFSET AT STARP
DEPTH REF. OFFSET AT END"
AFTER SURVEY DEPTH ERROR"

1.44M(4.72FT)
-liI.ll'/; }
:: 5.7 -' - REF TO GROUND SURFACE

• /.>"L

START START END END
LOG NAME* DEPTH* TIME DEPTH" TIME

~ 1<.0 GDt-\Atll"l{>o-"" \ '2.-0, L\ S;v ,:~ 1> Icr.! ~ 4:"'Z-?-~

..-

MAINTENANCE PERFORMEDON SITE":

EQUIPMENT PROBLEMS OR FAILURES":

SUGGESTIONS, ADDITIONS, CHANGES:

(N/A if none)

(N/A if none)

ITEMS WITH" MUSTBE COMPLETED. OT/-IERINFORMAnON IS OPTIONAL
GEOVision Geophysical Services 1151 Pomona Road, Unit P, Corolla, CA 92882 Ph (951) 549-1234 Fx(951) 549-1236
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GAUPERFIELD LOGREV1.1a.PDF

geophysical services

Fl
Borehole"

SITE*:
CUENT*:
AUTHOR*:

---'::.::....,='-~-----~.._--

DATE*:JOB*: -.---"---::::-::=:-------,---

PAGE:

_____. PHONE:

__.~ PHONE:

____________PHONE:

DRILLER

GENERAL SITE CONDITIONS/LOCATION: ~ _

COUNTY: RANGE: TOWNSHIP: SECTION: _
BOREHOLE CONSTRUCTION: CASED UNCASED f
DIAMETERS AND DEPTH RANGES: 4 II ~ 0 TO ~? lIr ,'1:' TO Z':2.<) H

BOREHOLE TOTAL DEPTH AS DRILLED*: ~o H I

> Iw'~
SURFACE CASING?: YES~ DEPTH TO BOTTOM OF CASING~~ ; NO_
DEPTH TO BEDROCK: ,-"S.\-t DEPTH TO WATER TABLE: rp _
BOREHOLE FLUID:WATER__; FRESH WATER MUD_'f_; SALTWATER MUD__;

OTHER: -r- ---:----::-_

DEPTH TO BOREHOLE FLUID: -. P TIME SINCE LAST CIRCULATION: !/);3o()IV--

LOGGING CREW:_C.
VEHICLE(S) USEDAND MILEAGE: ~

MOBILIZED FROM:]lorida City, ~ DEPARTURE
ARRIVED ON SITE: .-,1_~,,;,,1,O_eAN- _
STANDBY TIME: K" S ."I, '1

ITEMS WITH * MUST BE COMPLETED. OTHER INFORMATlON IS OPTIONAL

OEOVision Geophysical Services ust Pomona Rand, Ullil P, Corona, CA 92882 Ph (951) 549-1234 1':" (9-'11) 549-1236
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This procedure describes a method for measuring shear and compressional wave
velocities in soil and rock. The OYO P-S Suspension Method is applied by generating
shear and compressional waves in a borehole using the OYO P-S Suspension Logger
borehole tool and measuring the travel time between two receiver geophones or
hydrophones located in the same tool.

Objective

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

Instrumentation

1. OYO Model 170 Digital Logging Recorder or equivalent

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

3. Winch and winch controller, with logging cable

4. Batteries to operate P-S Logger and winch

The Suspension P-S Logger system, manufactured by OYO Corporation, 01' the
Robertson Digital P-S Suspension Probe with the Robertson Micrologger2 are currently
the only commercially available suspension logging systems. As shown in Figure 1,
these systems consists of a borehole probe suspended by a cable and a
recording/control electronics package on the surface.

The suspension system probe consists of a combined reversible polarity solenoid
horizontal shear-wave generator (SH) and compressional-wave generator (P), joined to

Procedure for OYO P-S Suspension Seismic Velocity Logging
Rev 1.31 9/11/06 Page 1
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two biaxial geophones by a flexible isolation cylinder. The separation of the two
geophones is one meter, allowing average wave velocity in the region between the
geophones to be determined by inversion of the wave travel time between the two
geophones. The total length of the probe is approximately 7 meters; the center point of
the geophones is approximately 4 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 4 or 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 may be centered in the borehole by
nylon "whiskers." Therefore, source motion is not coupled directly to the borehole walls;
rather, the source motion creates a horizontally propagating pressure wave in the fluid
filling the borehole and surrounding the source. This pressure wave produces a
horizontal displacement of the soil forming the wall of the borehole. This displacement
propagates up and down the borehole wall, in turn causing a pressure wave to be
generated in the fluid surrounding the geophones as the soil displacement wave passes
their location.

Environmental Conditions

The OYO P-S Suspension Logging Method can be used in either cased or uncased
boreholes. For best results, the uncased borehole must be between 10 and 20 em in
diameter, or 4 to 8 inches. A cased borehole may be as small as 3 inches, if properly
grouted (see below) and the grout annulus does not exceed 1 inch.

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

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

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

Calibration

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

GE(!JUSlon Procedure for OYO P-S Suspension Seismic Velocity Logging
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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 seismograph has at least six channels (two
simultaneous recording channels), each with at least a 12 bit 1024 sample record.
Newer seismographs may have longer record lengths. The recorded data is displayed
on a CRT or LCD display and possibly on paper tape output as six channels with a
common time scale. Data is stored on digital media 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 data on the display or paper tape allows the operator to set the gains,
filters, delay time, pulse length (energy), sample rate, and stacking number in order to
optimize the quality of the data before recording. In the case of the Model 170, printed
data is verified by the operator prior to moving the probe. In the case of the Robertson
Micrologger2, storage on the hard disk should be verified from time-to-time, certainly
before exiting the borehole.

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

Required Field Records

1) Field log for each borehole showing

a) Borehole identification

b) Date of test

c) Tester or data recorder

GE (fJnsIO/z Procedure for OYO P-S Suspension Seismic Velocity Logging
Rev 131 9/11/06 Page 3
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d) Description of measurement

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

f) QA Review

Project 6468-0'7-1950
July 24, 2008

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

3) List of record 10 numbers (for data on digital media) and corresponding depth

4) Diskettes, CDRom, or USB flash drives with backup copies of data on hard disk,
labeled with borehole designation, record 10 numbers, date, and tester name.

An example Field Log is attached to this procedure.

Analysis

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

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

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

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

Procedure for OYO P-S Suspension Seismic Velocity Logging
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,
value is the average of the values obtained from the 'normal' and 'reverse' source
actuations.

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

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

Once the proper picks are entered in PSLOG, the picks are transferred to an Excel
spreadsheet where Vs and Vp are calculated. The spreadsheet allows output for
presentation in charts and tables.

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.

Date 9/11/06

References:

QA Review Date~

1. "In Situ P and S Wave Velocity Measurement", Ohya, S. 1986. Proceedings of In-
Situ '86, Use of In-Situ Tests In Geotechnical EngineeringJ. an ASCE Specialty
Conference sponsored by the Geotechnical Engineering Division of ASCE and
co-sponsored by the Civil Engineering Dept of Virginia Tech.

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

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

Diskette
CDR, or USB
Flash drive
with Data

OYO PS-170 or
Micrologger2
Logger/Recorder

Overall Length - 25 ft

4 or 7-Conductor cable

Je--~~~------ Lower Geophone

___-fol~~-- Filter Tube

.-~~~-------- Upper Geophone

+----+~~-- Source

4----+~~-- Weight

4------+~~-- Source Driver

Cable Head ---1+--+11

Head Reducer
-+1--....

Or Telemetry
Unit

Figure 1. Suspension PS logging method setup
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12.6.00

Near IJ
"1 .980 1---+---+,

Far IJ
5.470 I-....;....--......;.-···t;-,

Far liN ; ; ;
':I.%0 I----'---;.---~.;-~--·I-------;·-~-+-·,·---...~·

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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CONTACT: OFFICE PHONE:

_.--- PHONE:
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PHONE:
DRILLER: ---- PHONE:
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DIRECTIONS TO

GENERAL SITE CONDITIONS/LOCATION: _

EA#: _
BOREHOLE DESIGNATION: LOCATION: _
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BOREHOLE CONSTRUCTION: CASED__ UNCASED__
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BOREHOLE TOTAL DEPTH AS DRILLED: _
CONDUCTOR CASING?: YES__ DEPTH TO BOTTOM OF CASING _
DEPTH TO BEDROCK: DEPTH TO WATER TABLE: _
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DEPTH TO BOREHOLE FLUID: _

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

GEOVision Report 8083-03 FPL Turkey Point COL Boring Geophysical Logging rev 0 Page 651 of 673
Volume 2, Rev 2 - 10/6/2008 Page 787 of 809 DCN# TUR512



MACTEC Engineering and Consulting, Inc.
FPL Turkey Point COL Geotechnical Data

CLlENT: _
AUTHOR _ PAGE 2 OF

Project 6468-07·1950
July 24, 2008

LOGGING CREW:
VEHICLE(S) USED AND MILEAGE: . _
MOBILIZED FROM: DEPARTURE
ARRIVED ON SITE: _
STANDBY TIME: CAUSE: _
LOGGING STARTED: LOGGING COMPLETED: _
STANDBY TIME: CAUSE: _
LOGGING STARTED: LOGGING COMPLETED:
DEMOBILIZED TO: ARRIVAL. TIME: .
ADDITIONAL DEMOB TIME: REASON: _

BATTERIES CHANGED BEFORE LOGGING: YES__: NO__: STORED WITH NEW _
WINCH COMPROBE 0 GREYO OYO 0 RGO OTH 0
INSTRUMENT OYO 120040 150140 190290 RG 1600230 160024 0
RECEIVER SIN 120080 200420 260660 11001 0 23053 0

MAINTENANCE PERFORMED ON

EQUIPMENT PROBL.EMS OR FAILURES: .

SUGGESTIONS, ADDITIONS, CHANGES: .

COMMENTS: _
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FILTERED
FILE NO.

ENEOVISION U
SITE:
CLIENT:
AUTHOR: ~.

0.5 1.64
1.0 3.28
1.5 4.92
2.0 6.56
2.5 8.20
3.0 9.84
3.5 11.48
4.0 13.12
4.5 14.76
5.0 16.40
5.5 18.04
6.0 19.69
6.5 21.33
7.0 22.97
7.5 24.61
8.0 26.25
8.5 27.89
9.0 29.53
9.5 31.17
10.0 32.81
10.5 34.45
11.0 36.09
11.5 37.73
12.0 39.37
12.5 41.01 ...
13.0 42.65
13.5 44.29 ,
14.0 45.93
14.5 47.57
15.0 49.21
15.5 50.85
16.0 52.49
16.5 54.13
17.0 55.77
17.5 57.41
18.0 59.06
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OF

FILTERED
FILE NO,

ION oc ..._·...-N ....... "-...,.... "--"'-..N ....... "-.. IN FI
____~~~_~__~ ~~_~_~.~DATE:, ~._~~__~~__

JOB:
-~._~~-----~~"'---------_._-

PAGE
-~--~_.~.~-_..~--

SITE:
CLIENT:
AUTHOR: .

18.5 60.70
19.0 62.34
19.5 63.98

-~--

20.0 65.62
20.5 67.26
21,0 68.90
21.5 70.54 ..-
22.0 72,18
22.5 73.82
23.0 75.46
23.5 77.10
24.0 78.74
24.5 80.38

~
26.0 85.30
26.5 86.94
27.0 88.58
27.5 90.22

"'

28.0 91.86
28.5 93.50
29.0 95,14

"' "'

29.5 96.78
30.0 98.43
30,5 100.07
31.0 101.71
31.5 103.35
32.0 104.99
32.5 106.63
33.0 108.27

~109.91
. 111.55

34.5 113.19
35.0 114.83 --
35.5 116.47
36.0 118,11
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PROCEDURE FOR

DOWI\JH()LE SEISMIC VELOCITY LOGGING

Background

Project 6468-07..1950
July 24, 2008

This procedure describes a method for measuring shear and compressional wave
velocities in soil and rock, The Downhole Method is applied by generating shear and
compressional waves at the surface and measuring the travel time between the surface
and the borehole.

Objective

The outcome of this procedure is a plot and table of P and SH wave velocity versus
depth for each borehole, Alternatively or additionally, travel time plots may also be
produced. Data is presented in report format, with ASCII data files and digital records
transmitted on disk.

Instrumentation

1. OYO Model 170 Digital Seismograph, Geometries Strataview or equivalent

2, Downhole probe, including horizontal and vertical geophones, fluxgate
compass for orientation downhole, and system for locking probe against the
side of the borehole

3. Sledge hammer with impulse switch to trigger recording

4, Winch and logging cable

5. Batteries to operate seismograph and controls for downhole probe

6. Various cables

GE~U8Z0/2
GEOVision Downhole Seismic Velocity Logging Procedlure
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Downhole soil velocities are measured using a variable azimuth downhole geophone
and a seismograph. This system orients the downhole geophones parallel to the axis of
excitation at the surface, insuring that signals received at the downhole geophones are
of maximum amplitude, and are not subject to errors in travel time caused by incorrect
phase of first arrival picks, as found with non-orientable downhole probes.

The downhole probe consists of a horizontal and vertical geophone mounted on a
rotatable structure with a fluxgate magnetometer compass sensor. The
compass/geophone assembly is mounted with preamplifiers and compass drive circuitry
inside a 2.5 inch diameter case approximately 30 inches in length. The
compass/geophone assembly can be rotated from the surface control module to match
the azimuth of the horizontal geophone axis with the azimuth of the surface shear wave
source. The probe receives control signals from, and sends the amplified geophone
signals to, instrumentation on the surface via a 4- or 7-conductor cable. Cable travel is
measured to provide probe depth data. The probe is locked into the borehole by
inflation of an external rubber bladder or motor-driven spring clamp that runs the length
of the probe.

Sledge hammer blows against the ends of a steel capped traction plank are used as an
SH-wave energy source. The traction plank is weighted by placing under the wheel or
wheels of a truck. Sledge hammer blows against a striker plate on the surface are used
as a P-wave energy source. System triggering is performed by a hammer switch
mounted on the sledgehammer handle.

In operation, the SH-wave produced by swinging the hammer in one direction produces
an output at the downhole horizontal geophones which is digitized and recorded. The
hammer is then swung in the opposite direction, and the horizontal output signals are
again recorded, producing a shear-wave record of polarity opposite to the previous
record. A vertical hammer blow is executed, and the response of the vertical geophone
to the resultant P-wave is recorded.

The signal from each geophone generated by each hammer blow is recorded as a
different channel on the recording system. The recorded data is displayed on the
seismograph display. Data and all system parameters are stored on disk for further
processing. Multiple hammer blows can be summed to improve the signal-to-noise ratio
of the signals.

Review of the displayed data on the display allows the operator to set the gains, filters,
sample rate, and summing number in order to optimize the quality of the data before
recording to disk.

GE GEOVision Downhole Seismic Velocity Logging Procedure
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Environmental Conditions
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For best results, the borehole should be between 7.5 and 17 em in diamater, or 3 to 6
inches.

The locking method requires that soil boreholes be cased with PVC for best results.
Casing is not required in hard rock boreholes. If installed, the casing must be properly
installed and grouted. The best method is using a tremie tube to pump grout from the
bottom. 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).

The seismograph must be protected from rain. The downhole probe mayor may not be
submersible (depending on type). The procedure below provides for emptying the
borehole of water.

Calibration

Calibration of the seismograph is required.

Downhole Measurement Procedure

Prior to performing downhole measurements each borehole casing may be emptied
using a submersible pump or bailer. The downhole probe compass azimuth is checked
at the surface, and compared to the azimuth of the traction plank SH-wave source. The
mechanical or electronic depth encoders are set to zero with the geophones located at
ground level. The probe is then lowered to the bottom of the borehole at the desired
intervals. At each desired depth, the probe is locked in place. The compass/geophone
assembly is then rotated to match the azimuth of the surface SH-source. At each
sampling depth a minimum of two opposite horizontal records and one vertical record is
acquired, and the gains adjusted as necessary to get good signal to noise ratio. The
waveform data from each depth is checked on the display, and recorded before moving
to the next depth. Upon removal of the probe from the borehole, depth indications are
re-checked with the geophones located at ground level.

Typical depth spacing for measurements is 1.5 meters, or 5 feet. Alternative spacing is
1 meter, or 3 feet.

GE GEOVision Downhole Seismic Velocity Logging Procedure
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Deviations From Above Written Methods And Procedures
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It is permissible for on-site personnel to deviate from this procedure with respect to the
size and number of sledge hammers, the size of the traction plank, the weight of the
truck, removing water from the borehole (not needed for submersible geophone
packages), or the use of a winch (manual lowering is acceptable for shallow depths),
and sequence of horizontal and vertical records, provided adequate waveforms are
obtained.

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) Offset of centerpoint of plank and P-wave striker plate from the borehole collar

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

g) Field check of data validity, performed by tester during data collection

h) List of record 10 numbers (for data on disk) and corresponding depth

2) Data on hard disk with backup copies of data on removable media, labeled with
borehole designation, record 10 numbers, date, and tester name.

Downhole Analysis

Records are analyzed to locate the first arrival of energy on each downhole geophone
record. The horizontal records are studied to verify the presence of clear SH-wave
pulses, as indicated by the presence of opposite polarity pulses on each pair of
horizontal records. Ideally, the shear-wave signals from the 'normal' and 'reverse'
hammer blows are very nearly inverted images of each other. Digital low-pass filtering
may be used to remove the higher frequency converted P-wave signal and cultural
noise from the SH-wave signal.

GEOV'islcm Downhole Seismic Velocity Logging Procedure
Rev 1.1 04/12/06 Page 4
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Total travel time is corrected for changes in path length due to offset of the source from
the borehole collar, and then plotted versus depth.

Results are further presented in the form of velocity profiles with depth for both P- and
Swwave velocities.

QA Review

This procedure has been reviewed and approved by the undersigned.

04/12/06Registered Geophysicist a_l_~_br.-_.'l?'11i"._r~· Date_-::-,-,-,-,=-=.=--__

QA Review__~,--- Date 04/12/06

References:

1. "Standard test Methods for Crosshole Seismic Testing", ASTM Standard
D4428/D4428M-91, July 1991, Philadelphia, PA

GE~n8tOn
GEOVision Downhole Seismic Velocity Logging Procedure

Rev 1.1 04/12106 Page 5

GEOVision Report 8083-03 FPL Turkey Point COL Boring Geophysical Logging rev 0 Page 659 of 673
Volume 2, Rev 2 - 10/6/2008 Page 795 of 809 DCN# TUR512



MACTEC Engineering and Consulting, Inc.
FPL Turkey Point COL Geotechnical Data

Project 6468-07-1950
July 24, 2008

PROCEDURE FOR USING THE ROBERTSON GEOLOGGING HI-RESOLUTION
ACOUSTIC TELEVIEWER (HiRAT)

Reviewed 2/13/06

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
sonde's lower nylon section, and one of the bowspring attachments which are used to centralize the
sonde 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 wall of the acoustic housing, 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
acoustic housing. The material of the housing is chosen so that its acoustic
properties are similar to the oil which fills it. The housing 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 poor 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 (typically 1.5Km/sec). An AID 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 window.

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 housing
at right angles to the sonde 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 sonde is able to operate at 90, 180 or 360 samples per
revolution.

GE(!JUszon
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An image of the borehole wall is produced by moving the sonde 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 sonde during
one complete sweep is no greater than the beam diameter. An upper limit is therefore imposed upon the
logging speed which will be a function of the rotational speed of the transducer, the radial sampling
interval and borehole diameter.

Objective

The objective of this procedure is to provide a pseudo "core" of the borehole, and map the orientation and
angles of cracks and voids in rock boreholes.

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) sonde with centralizers

2. A 4-conductor wire-line winch with cable at least 30m (100ft) longer than the depth of the
borehole (RG Smart Winch or equivalent. GEOVision has adapted all our 4-conductor Winches)

3. A sheave with depth encoder with minimum 500 pulse/revolution

4. A Robertson Geologging Micrologger II

5. A laptop with Winlogger installed and the following minimum system requirements:

@ Windows 98SE or above

@ 64M System memory

o 800x600x24 SVGA Display with DirectX 8.0

@ 500Mhz CPU

@ USB 2.0 connection

6. Battery power supply with cables

Environmental Conditions
This tool is designed for fluid-filled boreholes between 67 and 150mm (3-6in) in rock. Since fine cracks
are usually not visible in the walls of soil borings, the televiewers add very little information from a soil
boring than a simple video. Now if the boring has soil AND rock, televiewer visuals in the soil may still be
useful.
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Calibration
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The acoustic televiewer uses the variability in reflectance and the travel time to make an image of the
borehole wall, mostly resulting from relative differences of materials and the physical characteristics of the
wall. Since these are relative measurements, no field calibration of the sonde is required. However, it is
important that the same location in the borehole be checked at the start and finish of the logging to make
sure that the response or functionality haven't changed during the measurement.

A test fixture may be used to check function of the acoustic televiewer prior to use. This test fixture should
comprise a plastic pipe, with a known internal diameter between 3 and 6 inches. This should be filled with
water and the sonde stood upright in the fixture. A target made of metal or metal foil is glued on the inside
of the container, or optionally on a seal and shaft so that it can be moved in and out on a line radial to the
center-line of the pipe. A representation of this is shown in the figure below.

The purpose of this test fixture is to check the ability of the sonde to differentiate between materials of
different acoustic reflectances, and different travel times, and to check the calibration of the caliper
function of the sensor using the measured diameter of the pipe. However, if calibrated caliper
measurements are required, it is recommended that a mechanical 3-arm caliper tool be used for this
purpose because it can be calibrated in the field prior to use. The HiRAT will give very accurate results
but this procedure does not cover calibration.

TMGETW"I1ai CAN
SLIDE IN 5 OUT

..--rDlANE~METAL OR
PLA$IIC PI

"""""Ir'""'Z=--...--LOCATOft TO CENTRALISE
S<N)E IN FIXTURE

TELEVIEVVER TEST JIG
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Because the logging software is a standalone module, there are a number of settings which must be
initialized independently of the WinLogger software. These include the depth measurement subsystem
and sonde operating modes. Click on 'System' on the menu bar to show the following dialog boxes:

1.0 Log Mode

The sonde can operate in three distinct modes:

• 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).

• 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.

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

2.0 Scan Parameters

The scan parameters control the radial sampling of the borehole. The values will be retained between
logging sessions, so the sonde will be initialized correctly at power-on. There are three parameters in the
dialog:
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