v
Weatherford

ARRAY INDUCTION
SHALLOW FOCUSED
ELECTRIC LOG

COMPANY O'BRIEN ENERGY RESOURCES CORP
WELL KEYSTONE #54
FIELD KEYSTONE
PROVINCE/COUNTYMEADE
COUNTRY/STATE U.S.A./ KANSAS
LOCATION S2 S2 N2 SW

1350' FSL & 1320' FWL
SEC 4 |TWP 33 [RGE 29W |Other Services
Latitude 37.202613 | MDN/MPD
Longitude -100.484790 | MML
API Number 15-119-21435

Permanent Datum GL, Elevation 2634 feet Elevations: feet

Log Measured From KB, 12.00 feet above Permanent Datum KB 2646.00

Drilling Measured From KB DF 2644.00
GL 2634.00

Date 21-JUN-2019

Run Number ONE

Service Order 17937-248222596

Depth Driller 6250.00 feet

Depth Logger 6250.00 feet

First Reading 6247.00 feet

Last Reading 1567.00 feet

Casing Diriller 1567.00 feet

Casing Logger 1567.00 feet

Bit Size 7.875 inches

Hole Fluid Type WATER-BASED

Density / Viscosity 8.90 Ib/lUSg |50.00 sec/qt

PH / Fluid Loss 10.00 8.00 ml/30Min

Sample Source FLOWLINE

Rm @ Measured Temp 0.88 @ 96.0 ohm-m

Rmf @ Measured Temp | 0.70 @ 96.0 ohm-m

Rmc @ Measured Temp | 1.06 @ 96.0 ohm-m

Source Rmf/Rmc CALC 70>_.O

Rm @ BHT 0.70 @122.0 ohm-m

Time Since Circulation 3 HOURS

Max Recorded Temp 122.00 deg F

Equipment / Base 13057 [ELRENO |

Recorded By M. MCGLOTHLIN

Witnessed By P. DEBENHAM D. GREATHOUSE

Last Edited: 21-JUN-2019 00:31

BOREHOLE RECORD

Depth To

feet

6250.00

Depth From

feet
1567.00

CASING RECORD

Bit Size

inches

7.875

Weight

pounds/ft

24.00

Shoe Depth

feet

1567.00

Depth From

feet

0.00

Size
inches

8.625

Type

SURFACE

REMARKS

SOFTWARE: WLS 19.01.8879

RUN 1: CBH, SHA, MCG, MML, MDN, MPD, SKJ, MFE, MAI LOGGED IN COMBINATION.

- TOOLSTRING:

MAI: TWO 0.5 INCH STANDOFFS WITH HOLE FINDER.

MFE: ONE 0.5 INCH STANDOFF.

MDN: DUAL BOWSPRING.
MPD: 8 INCH PROFILE PLATE.

- HARDWARE USED:

2.71 G/CC DENSITY MATRIX USED TO CALCULATE LIMESTONE POROSITY.
2.65 G/CC DENSITY MATRIX USED TO CALCULATE SANDSTONE POROSITY.

2.87 G/ICC DENSITY MATRIX USED TO CALCULATE DOLOMITE POROSITY.

- DENSITY MATRICES:

- LOGGING INTERVAL REQUESTED:




INDUC TTUN 7/ GANMNIA 7 oF = 1D - CASING onuLE.
DENSITY / NEUTRON / MICRO-RESISTIVITY / CALIPER = TD - 4000 FT.

- TOTAL HOLE VOLUME FROM TD TO SURFACE CASING = 1400 CU.FT.
-ANNULAR HOLE VOLUME WITH 5.5 INCH PRODUCTION CASING FROM TD TO SURFACE CASING = 630 CU.FT.

- CREW: B. TOVAR, B. COPELAND, C. BAKER.
- MUD PROPERTIES:

CHLORIDES: 4000 PPM.

LCM: S #/BBL.

***TOOLS BRIDGED OFF AT 4742', MADE IT TO TD AFTER WIPER TRIP.***

In interpreting, communicating or providing information and/or making recommendations, either written or oral, as to logs or test or
other data, type or amount of material, or Work or other service to be furnished, or manner of performance, or in predicting results to
be obtained, the Contractor will give the Company the benefit of the Contractor’s best judgment based on its experience and will
perform all such Work in a good and workmanlike manner. Any interpretation of test or other data, and any recommendation or
reservoir description based upon such interpretations, are opinions based upon inferences from measurements and empirical
relationships and assumptions, which inferences and assumptions are not infallible, and with respect to which professional engineers
and analysts may differ. ACCORDINGLY ANY INTERPRETATION OR RECOMMENDATION RESULTING FROM THE SERVICES
WILL BE AT THE SOLE RISK OF THE COMPANY, AND THE CONTRACTOR CANNOT AND DOES NOT WARRANT THE
ACCURACY, CORRECTNESS OR COMPLETENESS OF ANY SUCH INTERPRETATION OR RECOMMENDATION, WHICH
INTERPRETATIONS AND RECOMMENDATIONS SHOULD NOT, THEREFORE, UNDER ANY CIRCUMSTANCES BE RELIED UPON
AS THE SOLE OR MAIN BASIS FOR ANY DRILLING, COMPLETION, WELL TREATMENT, PRODUCTION OR FINANCIAL
DECISION, OR ANY PROCEDURE INVOLVING ANY RISK TO THE SAFETY OF ANY DRILLING ACTIVITY, DRILLING RIG ORITS
CREW OR ANY OTHER INDIVIDUAL. THE COMPANY HAS FULL RESPONSIBILITY FOR ALL DECISIONS CONCERNING THE
SERVICES.
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System Versions: Logged with 19.01.8879 Processed with 19.01.8879 Plotted with 19.01.9433
Depth
In Array Ind. One Cond Ct
o Feet mmbhos/metre
Timing Marks 1000 750 500 250 0
every 60.0 sec 2000 1750 1500 1250 1000

DST Uphole Tension

pounds
10000 5000 0 Shallow FE (Phase Corr.)
' Borehole ohm metres
Tempin |0 25 50,
degF (g 250 500,
' |

Spontaneous Potential

millivolts
-—|20|<—+

Array Ind. One Res Rt

ohm metres
Borehole Corrected Gamma 0 25 50I
API Replay [o 250 500
0 75 150( Scale i |
150 225 300| 1600
| e
K LS _—-_-:: W21 IV g I
L L - — T =4
= < S
H % <:\<
——] 1600 ; S
= - = =




|

A
¥
;

V

e

VY

A

B ITTANIA?

:

T

S LATN Sdh ad

N WA

¥

iy,

AV A

Nl

1700

LA

MALSUR A

Mfﬂ’\

94° ——

V
S

1800 —

A

L

A

b

94°

PV o

1

1900

M
|

Nl

N
A

\’

i

v

W

"l

ST VAt SN

I

n

|
VY
ﬂ

|

| |mm———

=
n =
— T/ "; -~
_‘ —
] 2000 |¢
—
2 e
—_— ;
—t S ; —
< 11
<\$}
= % —
= —
[}
| " | & Y
=l »: L’

L '>Array Ind One RaB5°Rt—ps

‘ 2

== Array,Ind

e

It

—~Boreho|e Correcfnd =am

fv

I\/

V‘\\

—"shallow FE (Phe2100,r } 2=
,%Spontaneous Potenh%

- eDST Uphole Tensioa

ALV

i

N

¥ l:g\{
H
]
|

|
‘@i‘
\
Ly

MM

L



e
_?5:

il | i _ _ i i ,,_q_
P Al AR M |
) \ I A B I vy U H
S 3 H o s 8 3 &
ﬂ % @ M o % % o
N I NEEEN : HImE
A AR AN A REN R T AT N PN
AT ) s T AT AT I I |
T AP ATETAv A R AAL S LY YLV A R TRAR VAT TS AL [ |V
| | | | | |



-]

T
[ =gy
-
—_
——— |
s
g
———— T

Array Ind. One-Conrd=Ct

I
—x
—

1
A ?\, %: :’ ><€3. , l :\# r _., \ > { _c“ \
ol YA AL P TN
AV Ty
:.._.C, Lf as‘z ty / Y i i P M Q\. C s\ g C \_.Q A ./r.— \f.s__\ >\__. ___ __: 4@) .,_‘ A \Z / ﬂ ::.. \ __ A ,r__ UR N _~ LR_,___ LL_
Y P A 2N /.,U_ r\\K/.; p :.) o )Q ~ ,f P /.s/>fx.E\>.1,\re)/.\_ K.‘.T) NPT .\?\/. U \J n [ %.\ c AN )\_,lrd 1 v AN hz it VA
g £ 2
. =) . =) =) 3z 3 @8 =)
% S % S m S s & G S8 m S
o <o) o (=] (=] c C B ™D N
N N ™ o § o™ ™
5 S K29
£ oo aQ
. P B S TH
= e PR O SPIeN ISP ROV SESoms NP RSO EESPRPS Eppes R m W< SR RN PR PRV SRR RPN ST, B
3 /. _._o___ R An " m\ m r
R A A\ N ] [ \ N A o B .:...l __... /i __. ..‘ ..a__ N "
- it \ _" /> i i 7 A AN P m._ i kﬁ __ AR Y
M L _ | LN N I B SNV R R - SR AL (S A R £ R
-__f - iy .—-— ‘ }—— ___~-_ 5———/— g \ 'J—l \ .__h‘ _>.(— \ ~\~-~ ) ___4 ).—\s.\ ___-_ ..\ \__-_: ___ -—f‘ \ < __-—. ~ \D -__~__- ___—r___- J G -_ “ﬁ\ 1 ? ‘ ___- :— __ ____—_~-~ \ >>____._ _N___ _____ -_“ -—.—-’ r—_\ Y
IR V| s B W o T AN VAR 2 AR A L
M 1) T WAl AN WY >\ | \ I

|
>

—
<
[—|
[———
—

—0 |
=
<«

V WL W W N

T

<

<
<
<]
-




iy o TN AN A L YN ]

—l

—

e

]
—
B—;
——
-~
=
o
[ —
-
I E——
E—

I
e
|

[ —

-
——
e

Lt
-

fee_

-
e

e
_JJ -
=

-

—
3
2,
g

—r
==

! _
NG AN L A

——c T
P
T
—~
B

RV

>

-~

how R4 Vi
f. W

=

101°

3300

102°
3400
102°
3500
103°
3600
104°
3700
104°

i o~ U " Lo e « . <. P i - . e PO I g . - I AR AVPSY] NN e
o
[ M,
Iz I a | H nl f
[ N O P v g
NN £\ \ A . A ! [ I
H T Al T 7 T 1y 7 \ 1 7
114 A H v A\ r H ! AR Vs L - : ) I F
I R Y \ i ( 1 \ 7 Al \ n i v s M LS, 1, H »
i i Vo Y 1 1 ) \ [} ) \ " \ g \ b e ™ " ' Vs
{ 2 — ! Il | 1 i E He " 13 i s i L 3 1
] ] H 1 [ 1 ] 1 v [ 1 1]
t ) 1 / . b 1 ] 4 , o ! A oo -] ~ [ 1 i P
i 1 ¥ i I 1N i 1 ] ' [V I ] H Moy bl T2 . ] ' 3 ]
] \ [ q v/ [} . H n / [N [l H 1 [ 11 v/ YL ] ] h ]
] [N e e 13 i / H n ! It w \ x H s flil ¢ y ML Y ] ) d Il
1 T T 1 1 T 7 7 v 7 t—7 Sy
oy b 1 i H /| ! \ ] ! 4 \ ] Vas i n, v
v [ ) ) ! L YL
O ] L ’ I A R N h v ” i’ A 1 ! Y i
7 [ h (' 1 \ ) \ 4
4.>. hd V) ) () 1 il ‘o ’ A ALl 7w A \ /
W’ LIl . b /7
7s/ > 7 } T )
f > A A | /\ N ~ A A VPR AT
f >g< A < _ \/ / \/>

WAL T

—




>>\ 4 " A

LT | NITIRm

-

e

ik Iy WP~

Array Ind. One Cond Ct =

f i 1 © 1 I
il ! E j r
Th ) Lis m .4_ ! \}v |
] { = v ] ,1
v >s.\ HE > A ! % G\ ‘m, > VTR | N . 5 g
M R hEEEN 2V Al NS v ol g N [V SO = SR W = v YSN TSR] YIS AN A\ Ry M A v 4
- 210 ﬁ o 9
L o =35h
o 5o @
(=4 (=4 % 3 £0 M~ (=] (=]
(o2} o I o =] W.‘I m (] (3]
(3] < ) Qo < < <
e £555
A
° | 2] \m. ,_\ >>r> 5 \/{ .\/
150 1 0 N L AT i
__ / —_l __\ h I \/._ A 1 ____—_ b = \ - \ i .\._ _—_ _\\ i v ; i 1/:/ 4N e \l\ T
N a....... A >< ~_._ [N .A m{. ’ v, AL Ny
< (4 ,> T ._ Ses ll|~r\—l._s —/_ .\
" < /——\ —— -\ \ \h
)>,.> A a | __, ___. A =< . 7 <>t>><3 ><\ /\ss
VWAL L] SNy AWV :

P
=
=
—
=
=i
<




__, JININY
___ ! ___ f / t %
_ | M
__ = “ y ____g___ i i
) LN _ L A Y .
[ ST AN LTI At AL
( A ; >.: _\ =¢ \ - i ¥ A _,_ ] .\,2) ,1% d L. (\, _\_,_ A C.\ / { T\ v v
Y N “.L 34 _r\\c IR A tEIRS==~ ".:\ _< WA \\i \ A WYY /1
(=} [-] (=} [ ] (=} <] (=} [ ] (=}
(=) =] (=) - (=] N (=] ] (=]
3 T Ty = o i @ T <)
< = < < = <

]

e

N
[}
T
T s
T
Im———
3

L
o
=
—




pre

— e . < |
g‘\ < . — 1 < \=§ —— |
— e -~ e -——
< i =] T =
e = —
___>“~~' Z —= i == — \f
= ‘ = =
.% 5 : ..:—:% %
= = ——
—~ =l L
= inu Il 113 [ & =
= BRI e Z
S K 5000 }
2 ~ p—— i
g v H = b ———i
= o . wanll
= ~ Array jmr. Ope Res Rt—ps~ =1 | |
e | L Array Ind./One € Cct —
«—Bore FifﬂeCorrected Gamma | & [~ T 7 [~ — ]

Shallow éE (Phase Cosr:)——e_

= e
T \‘%Spontaneous Potential | == —
I S —
=T p g:?é—DST UpSle Tensior == =
— Y 4 S =
$ Wata
—] P <. [
P T 5100 = :3
4 S e
— - (_; § ——
| <; "l' -= ]
r : N 7 = i
= = e
— o T It
e — = d =
Paint il | !
e —— 1159 | L= i
P— — :_:: T i) =
P < == e E_j
hhhhh e i | —— ——
= : 5200 R ——— =
\\ ~—lo s - |
P ik 0 = g_
) ‘—) ‘ = .
b=yl I B s T e —
I e ,‘5: Z
: p
L ] > ~&
<l K —
,--—-:" = - :"'= . =
<> b ‘1 150‘ < — — S
e S = = —aam 2
= F = =
< 7 5300 = L =] __
R =
<< ’\ H il R
= T : S ———= =
?1 '~~\\ ‘ . |
-:- - _ — 3
L > - <
[ = - = | =T
T - =
= 116° -
=z el =
=~ { =
= H P
— 5400 | == -
— Sl Y ‘ .
— ' < f | —
=] ~ 3 - —~ = g
-] ~ ! “ == —— _
=== L—
3 1L T
= i = —_
::__ ~ — =
— b P — =




r N M _ \ |
nmuiriin it AR R L |
| LR i) J i |
i | I | q /
i ? (45:% 3 \?
, | | VERINI
, L / !
| T TR | MIER _= 5 ;
i | § TR )
| If 1 < ik
| & ! |
BLTIE s | |
| i UHE | I ~
T ik I ! | | >
)a//» L L~__.“__ ! M;} _r,___ v s...?ﬂ. _u ‘_\\L :g. 1__.\ _z_< ‘ A ‘: iLle W i ey | ‘_? ¥ iéﬁs\#}s * [Eu??.»”,
g (
, / NN A MV
AR i | EEINRTENIE
ST I | inumIEEEY
LI AL AT L h e L T TV
! i : | , AN IR
| / ? | |




= N ": Nnu. VI Nco n\i| - \B ‘ ‘ ‘ M
—_ ‘:; — Array Ind. One Cond G==
| s L ‘ | = P i S
— Borehole Corrected Gamma | — <—$J
< A~ shallow FE (Phase CorrFr—==- 3
Spontaneous Potential I } = sz
X : E phole Tension
i> 7 DST Uphole T J
< ] N
s ¢
Q\b \\‘\ é
= 6100
7\:: ------------- -
s e I ey ::—)
L T - L] T ] T
> > = —REm— g
<,\> L gz 1
T | = <Z:)
> / )
58 ‘) ” TTZ {
T FR FEFCIa (
< T S FRRTAQ — —>
<o FRSFR SMTR : L FR CTAO V‘J
Depth
In Array Ind. One Cond Ct
o Feet mmbhos/metre
Timing Marks 1000 750 500 250 0
every 60.0 sec 2000 1750 1500 1250 1000
DST Uphole Tension
pounds
10000 5000 0 Shallow FE (Phase Corr.)
' Borehole ohm metres
Tempin |0 25 50,
deg F : !
Spontaneous Potential 0 2?0 500|
millivolts
-—|20|<—+
Array Ind. One Res Rt
ohm metres
Borehole Corrected Gamma 0 25 50I
API Replay [o 250 500
0 75 150 Scale : I
150 225 300| 1:600

Depth Based Data - Maximum Sampling Increment 10.0cm
Filename: C:\Users\John\AppData\Local\Temp\Weatherford PreViewO\O\AMAIN PASS.dta
System Versions: Logged with 19.01.8879 Processed with 19.01.8879 Plotted with 19.01.9433

Plotted on 25-SEP-2019 15:58
Recorded on 20-JUN-2019 23:32

N

2 INCH MAIN PASS 1:600

N

W

5 INCH MAIN PASS 1:240

W




Plotted on 25-SEP-2019 15:98
Recorded on 20-JUN-2019 23:32

Depth Based Data - Maximum Sampling Increment 10.0cm
Filename: C:\Users\John\AppData\Local\Temp\Weatherford PreViewO\O\AMAIN PASS.dta

System Versions: Logged with 19.01.8879 Processed with 19.01.8879 Plotted with 19.01.9433

Depth
In Shallow FE (Phase Corr.)
Feet ohm metres
0.20 . . 2000
Timing Marks 10 100 1000
every 60.0 sec
Array Ind. One Res 30
ohm metres
: 0.20 , | 2000
DST Uphole Tension 10 100 1000
pounds
10000 5000 0
' Array Ind. One Res 40
ohm metres
0.20 . . 2000
Boreho_le 10 100 1000
Temp in
deg F
Spontaneous Potential Array Ind. One Res 60
millivolts ohm metres
———>|20|<—+ 0.20 , , 2000
10 100 1000
Array Ind. One Res 85
ohm metres
0.20 . . 2000
Borehole Corrected Gamma 10 100 1000
API
0 75 150
150 595 300 Array Ind. One Res Rt
: Replay ohm metres
Scale |0.20 . . 2000
1:240 10 100 1000
1558
e Casing
Bomepooes - | Shoe
y gy Y o S MR iy
) , IS
] s F g P
2 ; ; - | - ’;:,//
> - - v
( I’ | - pE Lo
i '/‘ ; ’;( /A
M~ { a4
for"T [ A >
N Eranlls
Q ) 47 P4
2 U < P il
\ l \>\ N,
‘ :l\ >\ !'
— - 1600 =
( !
P 3 %
T —— <I /
; P \
fa ) Z
( H ) 55
N ; H P4/
c : SR
N ] BEEE 1P
D i =t
% ‘l )/ y ,¢
, ; h:\ %;
. { i Sy
¢ o 1. - R
— - 94 ;
d 7 L] LA




A~

W

7

{ - B
! AN A L AN I A 04 o S =
< 0 T F Al amen L e e B D g
— ‘ 1650 AR5
Il ™y ))\' ™~
N S = =
< T "‘) N
L o | e
S . - = Jig
s NN
— g T
T —— \ 4 "\ 3
> 51
< ! s
Il | " L
: 2
< 7 ,-:\ 2/
M~ .' . /
T 94°
> 1 !
Q]’ ’I’
7 ~
Pl R
S E
KD
= 1700
=
2
N
/ 3
\\ -,
= s
P el P
N4 ---":1-"
{PP) 2
& e
< 11
T ."‘:-'?,l‘,
DY H
N 5 4
= L
1 o -
< . 94

N\

Ay

1750 v

/N

BT W

™
\'4

<|

>
>
P
AW B
i
s TR,
\ I: ‘
4 K
45 kR
Pl B
A =3
:: ‘T\'\
A L] DAY
= 94 TN

L 1800

<} /
<3 T

RN

\ \' .-

¢ i—Array Ind. One Res Rt—:#
i Array Ind. One Res 8532
s ":Array Ind. One Res 60— |-
\\2 Array Ind. One Res 40—
—" Array Ind. One Res 3(‘
N N
s Borehele Cor- Gamma it
_."_3 T, Shallow FE (Phase Cor Y
C—é@-bpontaneous Potentlal T
> T 1L TN
(;« DS1850hoIe Tension k:

P! Pty
— e
P Y S
S IR




o

} conmn)

—~———

—

>

b

SN ]

ac

r

WY
>

X<
g

== o

S | =]

‘}K

2
e

I —
Nm%?

Vs

-

£

&

>

Pulba

94°

94°

1950

94°

2000

95°

2050

VA

N

-

N

- =N




l" i: K o
£ 95° =
C E : -
~_ " g
{ ~ KS
>\,' 3 >
i —{ 2100 G
— L <L

\ ‘\/\

\ )
g 7
/ 'I
~ >
/ ‘)
< {
D (‘ H
=L ; 95°
——1—5 : 2150
e { s

-l

[ ke
|

N7
I

A EREN AR
WA

Tk

S,

— ‘\ ; 95°

2200

Y

Array Ind. Ong R qs‘lﬁﬂ >

—] -' Array “Ind? e

H '. Array Inq One Res 50

5 ,‘" ‘.'. Arrqy Ind. One Res 40_ = ._
— 1 |_Array I‘n‘d‘ 9r|1e Res 30—?:' ’ _:_:': i
/% rehole Corrected Gamina'| EEERN \ \ T e =
S 7 . Shallow FE (Phase Gorr. ——g&;
(/ “<=Spontaneous PoterdBsl! } T
\) : #<—DST Uphole Tension
- f 2250
4
/ A
> {
< .
[
)
J i
( /'
N 4
C ;
— 2 ] 95°
\ 1|
& 3 2300
N s




Pai
et ] IE—

1 3 1 1 1 I
| 1 [ 1
I DA 11k | | n £ |
_ P | | f |
i 1) g i
;AN i ! I
, , 1/ | A ,
, ! Wi | \F )M g ,
A b I\ ya|i / / > ) >> f \ ,
1l i H 1 S 1 1 iy AT 1 \ {
| ] 4 L1 v | 1 | N1 1 Tal { \ 1
i YRV _ \B_ S | M_f Wi A , ] ) k|
/AN 1 Viy ¥ \ AT HEEaN 4 .
& ﬁ i ; _ : f Sk y MR
A\l \/ ; ] | ¥ ; !
¥ \j ; :
=] =]
& 2 & =] & 2 & =
» PN » & » PN [} N




e — L
I { =
ferre=T 1
] 7
i i — I ——
— \ 96° — EE=—
; 1T 1]
7 ~ | <~
Y : —=="T
] 2 I e I E—
5 ; e
= 2550 L -
> ‘\ ‘_——- ‘=:_——
{ i R
<] \ 1 p——— N———
- v
- =
> \ =
Pl ,ll — T
= e
— ! T =
¢ [
e f ._
¥ ~ = ——
- N I I
— ; ]
L —F id T ——
> d 96° =T
- + .
P H ) e ———— g
— 3 1 =
1 ; = —
. ; 2600 — -
b v >
—~ ; Array Ind. One R ST =S
— Array Ind. One Res 8
= 3 rray Ind. One =
" ' [ I | ;
L N | 1|-Array Ind. One Res 40—==*"_ "7
— ’ rray Ind. One Res 30
= { 1 —
<—Borehole Corrected Gamma | —
= i | 4 | - N
< \ 1 Shallow FE = m—
= { “‘ : - Al R | = —
— =—Spontaneous Potential .
— pi DST@oIe Tension e
—t T ; T ——
< 3 B ——— ——
——— L
— : 2650 —_—
= I‘ =i
< ‘\\ x| ]
— 2 i
< N —— I —
] \ 3____5
- } n —
— :" =T
"] ‘\ P
[« i e
~ ;
> : 2
—~—_ iR
> 4 e
—— , =
d e
— - 97° - —
= - =
2 ) Ry ]
— T
| \; —
— - 2700 =
=< P -
7 ! =
Vat { ]
{ 4 ] ]
/ II
\ ,“ e =
) / e <
S ' -— =
> 2 <
7 ey, S
: < o
AN 3
> - <
o NS
Pt T <]
AN g7° 3> [ T=
\ - )‘ /1):(" ﬁ
rd . &M 2
A E— P =




n N/ AY
A1 ] N A Al \ / I (] ! \ FHRY 1 A\
H I I 1 / \ I i T N\ I L}
Py | | AN / / \ TN | B 1
¥ R AR v 17 t %
Ay ) M 1 7 VERY| YL ,
..J,,.. R A y \J. S 1 i .aﬂ,_“_. L g Mok <\n/
AZN Y UL A J ; ARV 7 s NN
] \ , h.. . . ¥ % Y
./ o ' >\( ‘\J« ,“_ﬁ | .“ ._\ )« /
.“._ = ; s U\\“ ] L
¢ S ATY Wy
\ ] N
..~ -s-ﬂ- f\%
Al
(=4 (=4
g 5 g 5 B 5 g 5 g
N o % o Q o & o b4
P rl/. . //. | - N _ _.. ... h /
\ .—, N\ \. , [N -~ 7
\ ). * N \/\ 47 /ﬂ( i, _ \\ ';)n. B ! 7
j filkceRee: T R T I \
I\
f) M /1 \, \
W s J




= - e 2NN —
> C e g
/ 1 q).:‘:;_:.
{ L N
p) . i >
> 3 4 R
< < S 2
T P .
1 1.7 3;.
< = S : 99° Q‘: - <<
= 5 <
T s [« e
b “ra =
[? >, [ >
7 - R o
3000 | —ArrayInd. One Res Rt—S,
¢ | I T Array Ind. One Res 85;
T Y I I [ et
\<’ Array Ind. One Res 60—%
: Arraly Ir‘ld.‘ ne ﬁqs 40—/
\) 3 : Array Ind. One Res 30—%;3’
——<—Borehole Corrected Gamma pY
{ i B Shallow FE (Phase Coily >
N {—Spontaneous Potential o<
e :«—DST Uphole Tension HEEsAY .
_—\ ‘(:: “;; ~
=] ¢ L
<] = . 1 000 ;;é'ﬁ [ ————
— ﬁ____zi:_ﬁ
N e P
< - 3050
2
L= - .
e B
kY o i}
- - l- t—\
i ! Pravl
4 &L
g = > Y
P | 2 21
= =T o e = S
Ny :_.—--B:_____
\\—“’ . --“>
[t 1l Zi -3
L T——Pa = 5
(/ h f"——;’————
= > 100°
)\ ’ /
N s
> = 7~
G- o N
I N A 3100 SSmEnRrS
= 2 [T i
<T =
< = 3 =
. e | [
'.\ T—
> 5
— =
o — S - 4
> IR 100° ==l <
{ - i
) . - ; —“-.: )
= o —
\ 2 a——
p - 3150 = =
’// ‘——__ =~ = _;
J S e ]
. ~ thoge T
‘ <]
. N
T e
= ’,’ S
5 4
L Lz
S =2
= —— -




I S || e
2 S 1007 NN =
o —
{/’—' e Z——
- T
- 3200 Bt
7 K
) P ¥
< il ]
_____ — L
= e
N o
< ; q
\ ~ ! -
— _ s =
= — s
I e 1
<t . ———
4
——— ' 5
- <
- ol T2
o 101° # )
£ P p Ak -
L "] i
{1 Il = L
(/ 1S ] iy
2 : 3250 e aex
] S
, — A =
feT i - T
— T
L = <
4 Lrls 4
/ |’ ) Iy N
{ ; b
N 4'7\ (Y 5/
> —T T S
S s~ \ el <]
e -
> ==
— )
/I = \—‘1010 s =
- LY (
T TI
—— So i
P
| s [ ———
SamEECN 3300 —
[ e ™S N gy e N
< B —
— < = e
< \
"] ad T ——
. i
: ¢ = T
A\l [
Praas . ]
< - i >
"> [(SR =]
< "I T =T
} ~ f TR ™
e L =1
<> h \—‘1020 P
~ RN e =
\\ <~ v 43 [ =
---- : T
G 3350 e e il —
\ [ oalaz ‘ \
1 [ — !
S & < 9
~. . — 'ﬁ.mﬁ
= ™t i =
; B RN
T T
<¢ ’ . 2
v Il
— ——
< . -2 &
— ' i
C S — 3 102° ;
— ] 7 ] ———
< —T ] Array Ind. One Res —
[4 I I I [ | I ‘
— 5 Array Ind. One Res 85—
— 4 3400 |}———+++H !
= { I 1] } N Array Ind. One = —=




L [ Array Ind. One Res 40

P K I

[N,

Array Ind. One Res, %
Borehole Corrected Gamma S

PaVASH

3 — 1 Shallow FE (Phase

‘«—rSpontaneous Potential A\

3
Fa -

Ires — DST Uphole Tension

<
[ \ :
= < ;
= ; =
< — 102 =
~ ' l .":.—-
( b [N
L -, i | >
— sl 3450 s
> : L]
S 5
[« - >
<. R i
> i
/ - AT
<

x 7.
x
&
< ALY N
< |
il pwen?
¥ T
)

=

[ ATa 1]

N/
A
N
A

!

] 102° N

\\—w\ M

’\v/\

*af ‘
¥

N4

N

\
\

N

o ——| 3500 7z

N/

t\\\

NV/ICARD
\ \
¢

7|

YA
»

I
{ S
7
\ oot
] A
N 0
S, g
~ el M~
[~ . =
- : /::_
>
> 2
p N 103°
) i
T
— s @
] =
{ : P!
4 '
< : ._-. 3550 n
~~ T
] -1 =
I ; <L
7 <

\ﬂ Fans

V

’ &5 i
\ 1
< : <
~ S,
) A ;
- Faa ::
> | oz -
A { 3
. N -
> S
J X
I

3600

VI

>
7
t
v
\
\
X
‘
<
-~
N
2
[ — L=
g
‘.
) h
Iy
D
{ 1
AN <

M

/



A 103°

o =3
== 3650
7 - —
~ 3? =
= =
& ST
S S
< 47
N i
= &
-~ P>
s
e ZA
104° =
<
L7 4
<\
= 3700 =T
) ]

™

v

il

N/

/\f’\v

SR

104° :

P P et O D SN (N

NOARY

A

/"\//\

3750 < <
0
200 2
X
\ségn-. ™
e ——
o ~
%k 5
_ )
Lol g
P P
2N b
Vs -
| . [
104° jlrray Inq ‘Q‘nle Res Rt=1\ Y /}
7Array Irrd One Res 8:;—
Arrey ]rld One Res 60~
- 3800 Array ]nd One Res 40=

Array Ind. One Res 3

v

5‘ rehoIe Corrected Gamma il ]

} I Shallow FE (Phase Corr.J5%

< \\—Spontaneous Potentlal‘ ci
L :<=DST Uphole Tenslon ;\:\
£ <

v

il

7/

.

N

t

7 é ~1
\ 105° 5
. L

1Y é’

M T T




>

—

gﬁ , , \
A | - z—— | | ——" \.\\.1/ \
,“,?/E / —af >' ™ ../ N i
V) ~ A ] 2 VN At
k Pl S S ARARAS AN R .
/ Wy
o g (=] g o 5 o
D ey =] 0 B © S o 3
o n
: 8 g 8 & & g § &
ue T NNREA AL EPURRRPAAR S et A
Nt AN AANTFAL " u\ L T ~~ / ) y N 4
. L A 1T AN TR T TN
N/ iy \ U~/ \ / 1
N/ N
/ N .
v A il
Al [l
\ v v VNSV \
N4
)Y




J P4 P
; Zi PP
; ~ b
' > L5
R == S8
/ -~ P
/ 5 P
L ‘/1‘( i
TR
) > ==
> 107° =<
< =
S -%:3
C 35
7 )
& 4100 :
P L
; <
107° =
'll ::: 1»\
i 4150 —=
= =
] 4’.%’
5 ,
q
~4 g —‘f
— [Array Ind. One Res Rt
7 [N /(
S T Array Ind One Res 85
; 107°) \ \ \Array Ind One : Res
Array Ind. One Reg 40
d) Array Ind. One Res 30 .
Borehole Correctet4200|m.. } ‘ ‘ | } } } I }
=4 d4— } I Shallow FE (Phase Corr.):
< (%Spontaneous Potentlal
; ; ge—DST Uphole Tensmn 3
\) H :'
< i
e
< >3
3 ¥,
{ ! /
( ~
Y 3
N 108° 17
{ {
D )
< §
pd
= 4250 2
>
/ {
‘\ N
AN |
> 7
¢ ! £4
A ! 4
> ; F
< ! 3
Il !
— { 3>
, &<
; LY
/ \bs
— \\ i,




\ _
AL

ol ? _>_ { a I —}\l -—ﬁh

/ \\& [ | 4«_ —> / 4 {H
\h \ ,\s'( f = K\\\— ™M AL A N \ I~ f~ (,d ¥ ...:.“.
\of Yo a LN SN ERARS f“ —~ WH y N \ B W o

IWANA
\ri
S (=] S o S (=] S o S (=]
f N %( Y ‘ \
TANLPZY i N sasumul Ve ST
,, : Y ;

\ <,/ ¥ W
\ / / \ \ / M,
UL 7




S
K. R Ll
N oy ,\
{ Fd
[ D
DI
=]
\|' '::‘ -&
™\ /
C / :
[ i
—~= :
I 111° (
v i
! >
|I ‘\
' : &\ )
s 4550
i 2
{ rard
yd ! —=3
J Y =
I’ ’, 3. o
1 7[>
mg

- 5 7
= = Array Ind. One Res Rt—*’ﬁ?;" =

—Array Ind. One Res 85

W

== 3 T T T T
ha H =y

— Array ind. One Res 60—

1170 Array Inq Qqq Res 40—

- r‘rray Ind. One Res 30 =

Boreholé:Coriected Gamma H } } } } } } ! },# =

E—— Shallow FE (Phase Corr.)—-P
‘\‘e—Spontane4.'§900tentlal ——
- i i«—DST Uphole Tension
e MV
5 =t
— === = ; T -
3 o h

AT

TN

; Ll
: 3%
N 111° h‘l-‘.-«&va. o
e B
—— 3 =
P e - =il
A D>
4650 T =
""\_“m; S~
> oy p——
/] N et
< T T T
\ \:‘_’ \1
< I
kel ~
< 1 =]

VN

=t 111° B

f"\\\ { s,
| i il
I S~ H I
I S — 4700
= = B P T
4 - ]
N
=2 e e
3 =
“rean K3
Sy J— I -




i 1
VI A f
[V JH]
[RVIZ N
AN EAZ ‘
fc\ / ‘.\/ U 7
<5 | ,,<;¢ < >,\<“ /,> f
. ¥ Zw .“&
¥ VA ¥ Pt
[ Y EmmL
- \ y
v
S« = g =8 - F 1
\ \ _— / B ) — / .. ——-
, \ ! V) \/ NEP -
%
| AV / A g
§ VYTV MY VN d




3 <'. e
> 4950 .
1= i -
S =
q // aﬁ';:_‘a‘—‘-
™ i -1
] > 3 %" =
D) ~ Array Ind. One Res R >
< s Array Ind. One Res 8 =
S Array Ind. One Res qo—ﬁ
< Array Ind. One Res 40
By ANy Array Ind, One Res 30-3g'¢
< —Borehole Corrected Gamma [113° N R
L A S R RERE >
> N I I N Shallow FE (Phase Corr.)—
P [ \ I .
<—Spontaneous Potential =
g i . . .
\ ) <= DST e Tension
\ N :'
g d
i =
N — e | D
e e — ; e
e e - L —
{ F4R i i
T ; @<y d
3 5
/ M ./E’l;—-
\ AR - ,3 2“:’; pd
\ Tees b T ay I~
g Ss v (A
5050 =
[ 1\ : 5 g
Y N 4 i
. i <A
N / -: 55
¢ R
e { ; ,
/ Y -
= =
<] B - N - e =
X
P M4 -
9 ~ |
— - .,
s P i 5100 _—
<] I —
- : - DS aa—
e &.‘~
S S <
=] t
= R
S ll: :I::
S : 115°
Ny 5 T
/\\ ~L
\ 5150 Fidi Vi
T ] 'I P
> i
HE \




( B \
S .:'"I
! s i
= 2
— 5 =
< T =
7 T {
7 &7
I— Prd "~, P>
= 3 (] <]
= | 115° —
S y : e i
P { T T
/ Bl < | e
= _ 5200 > —
7 ':. (& \,
Tas Y,
> Sea CR
( \\\ o
q 5
’——/J ;
S B it ——
S~o e
<l [ Pl
= _..ﬁ/
(/’ -
~ S ; - L=
o, > e T
Ny P
g BNE 115° 2=
5 =
" : -
s — Pd
y
= 5250 i
— > T
’ Y -
™ ‘\\ é
\ \I
(& ; ——
—— L - ] e
> =
C ' SR
~ N ﬁﬁ‘\‘ I
< L3
{ ! ; S
Q\ AN = >
: 0|
( N 3 w -
2 iNE Za
LY \': g §;
Smissy
e | I:‘ 5300
IR — .
] -~ > T -
d =
< - <
I g =
|‘ Maaa
’ |1 Il
<\ N N ]
< ~ =
G T L]
. ; P
g =g
N H 0|
Y NS 116 P
1 a
: : 5350 ~="
"] ~ geapem———
0 ' &L
L 7 }
N Pl
= S *Array Ind One Res Rt 3
— 5 Array Ind One Res 8\; | Jﬁ' fas
,—/ ; [
—* Array Ind. One es = =
T L e HH Array Ind. One Res 40==—
— < AL : ‘
L Array Ind. One Res 30
o I
—<—Borehdje Corrected Gamma | | |11 | | <€l




1
T

| —Shallow FE (Phase Corr.)

V\/\A

A - 0 .
;-,e—bponéﬁgéus Potential

DST Uphole Tensjo

FiYaY

A

"\/\

5400

frt
[
'l
T i
-
™ [
v ;
\ e
[ i
H
H < <
L
1
117° s
1l r
1

5450 :

/™

JV

AA

W

117°

5500 =

VN LY

N

5
‘1 1 70‘ <
- 5550
2
— =
= 3
~
2
; ';
118° ;
==
- =
=
: 5600




= ."\ |
. o L —
= L
— R ! il
L N ] e =
< 3 ik S ————
T “‘f?
< b L
= T =
] l{}l, :::\s
= # 7 —
— . =
=] i 5650 e
] N p—
;1 [2] I
v 4 > et
L —=
'I\\ ﬁs{ i /
s
] I : T T
™ { | ==
=
D> y 1 : =T
<] ’1’ = =
— — I~ 119° N
"\ h —
L— i
— e >
>/
. 5700 -
1 F
» H X )
T i
D11 ;‘
Y[ ¥
J L )]
e
e . - T
o ; >
< B : el
- J N
ya s : Nl
< e _ L
<] R ~~.L 0 .
—L 5[ 119 )
HE ol
V[ Y
PAE b J
N LI
=% 5750 iV
(RS AW
7 Array Ind. One Res Rt }i t
< b Array Ind Ong Rgs; 8“%lf L
< .'I Array Ind. One Res 6(; ;,,

— ; Array Ind. One R > s
[ 3 A‘r‘rlay Ind‘ One Res 3 ]
-—é—%org_holerCorre:‘cted Gamma RN | } M ==2

——— Shallow FE (Phase Corr ¥ z
= ~~$—ap0ntaneous Potentlai
<= DST U Tension — &
{ N @ -
F— Hil Y |
L B
=~ ik ]
< ] (' —
—— 5800 )
‘ NN
N ! {
e : )
— ; ;
K \
e HE [ )
J
\
]
— £ —




/)
1
A ) \
. |
| A
AR
il 7(. ¢
. It i i1 \ ¥ A
Ih | A P! Al I
'] 1\ M n fa I A e VAN A ¥
J JT I Y| Y 4 AT Y|
; / § ERg 7S i ST
1} Ay RRIP NN 2 SEQRTY T B Vadan ¥
N ! » NV ! Sy -l =f ;
flﬂ;\
& 2 & e < 2 & e &
N o] N N N o] N =) N
- l ~ DS l |M £l Losefeem \ .




) ‘;
/ ,. %
: 6050 >
II t
II (}
/, Y
II \
122°
[ P
\ ' ] ]
> % 6100
I s e : =
" Tl
~_ R
\\h"‘ S q
1 T
—~ o o=
-t - « ::_§>
i S >
: i
M j T
: 122° S 2
P N ; N
~ * : ’?B
p) i b Y \
e 78 T
/ 4 6150 Array Ind. One Res Rt—
Array Ind. One Res 85—
Array Ind. One R Res 60
/ Array Ind. One Res 40-
L Array Ind. OnF Res 30——< ‘
-Borehblq porrectedgGamma L ] D,
W Shallow FE (Phase Corr.)
- ~ 1 " _S
> ':e~bpontaneous Potentla! -
—<—DST Uphole Tegnsion T
/ 122°
J i ;
i £ 6200
%<=FR GGCE :
< ; =
3 ! ~
{ | Lz
FR FEFCY
i, FIFR R600>>
< ™ N
) r&qFR SM6250 a0
H AN




N A Y Y Y N N Y Y O O A A
Depth
In Shallow FE (Phase Corr.)
Feet ohm metres
0.20 . . . 2000
Timing Marks 1 10 100 1000
every 60.0 sec
Array Ind. One Res 30
ohm metres
: 0.20 , , | 2000
DST Uphole Tension 1 10 100 1000
pounds
10000 5000 0
' Array Ind. One Res 40
ohm metres
0.20 . . . 2000
Borehole 1 10 100 1000
Temp in
deg F
Spontaneous Potential Array Ind. One Res 60
millivolts ohm metres
———>|20|<—+ 0.20 . , , 2000
1 10 100 1000
Array Ind. One Res 85
ohm metres
0.20 . . . 2000
Borehole Corrected Gamma 1 10 100 1000
API
0 75 150
150 295 300 Array Ind. One Res Rt
: Replay ohm metres
Scale |0.20 . . . 2000
1:240 1 10 100 1000

Depth Based Data - Maximum Sampling Increment 10.0cm
Filename: C:\Users\John\AppData\Local\Temp\Weatherford PreViewO\O\AMAIN PASS.dta
System Versions: Logged with 19.01.8879 Processed with 19.01.8879 Plotted with 19.01.9433

Plotted on 25-SEP-2019 15:58
Recorded on 20-JUN-2019 23:32

N 5 INCH MAIN PASS 1:240

N

\% HI RES 1:120

W

Depth Based Data - Maximum Sampling Increment 2.5cm
Filename: C:\Users\John\AppData\Local\Temp\Weatherford PreViewO\O\HI RES.dta
System Versions: Logged with 19.01.8879 Plotted with 19.01.9433

Plotted on 25-SEP-2019 15:58
Recorded on 20-JUN-2019 22:42

Timing Marks

every 60.0 sec

DST Uphole Tension

pounds
5000

10000

Depth
in
Feet

Borehole
Temp in
deg F

HVI
everv

Shallow FE (Phase Corr.)

ohm metres
0.20 . . . 2000
1 10 100 1000
Array Ind. One Res 30
ohm metres
0.20 . . . 2000
1 10 100 1000
Array Ind. One Res 40
ohm metres
0.20

2000




10 cu ft 1 10 100 1000
-
Spontaneous Potential Array Ind. One Res 60
millivolts ohm metres
-—|20|<—+ Annular |0.20 . . . 2000
Integral 1 10 100 1000
every
10 cu ft
_
Array Ind. One Res 85
ohm metres
0.20 . . . 2000
Borehole Corrected Gamma 1 1'0 160 10'00
API
0 75 150
150 595 300 Array Ind. One Res Rt
: Replay ohm metres
Scale 0.20 . . . |2000
1:120 1 10 100 1000
= — 5700 ;
L £ <
= [z >
— < i
3 Sl 1
—s |
\) j
= 0 ¥
Eal' ) £
= | ¢
sy | F R
s S
\\_‘:5\/ <f </ [l
s o
< : o
2 LS ‘E’f s~
<>? l\'\ ) 7
\\ ----------- _-g___J
C>:'_> N
ST éz::\\\%
; Y
&\ i . , W‘ n D | T
<\§ y
=z )
2 ¥ )
e 5750 ; (5
<J/> (‘!‘
= | A
= v
§> < ] I
/’f:” a ‘\._ K\
= 3 | ==
S <<
/_/_/ ) :;,_.\
0
> el
<
\7 e
—— e
/_’___) /,,/' =l _




A

A [\

Y NDJ.— >(f>1 FAY |
AT , % AR IR T A A )\/&\.E
% i > ‘ i A v ) Y
VIV —— ] e
Jrf <k{}<\ 7 ?Ek
- EENE;
0-Q-0-Q-0o— W
R .
Proery

119°
5800
119°
5850

_ _ GW g
72
e L e B e e e e
NN Qe
\p ><2 e I <><,,3<i<,><1‘ M Je‘) N
J 1\ VT IPIVIVEIIVVT N LA




A AN
I pry /
f \ / \
A \ Al
i
V) [ /
| N N
) 'y /\\u/\» AY ‘?/\I/ \.. \
A ; Na VA~ ¥ ~ EEA
A _* VM AY - \S&M\(Sﬁuﬂf\z
ol [N\ LA Yi' A J/ A {

i ¥ )/ i1 L anadl /[
~F ~% SN I MAA~L—/ >
= 7 VIS | [T M and szt ] =7

(= Q S
(=] V) =]
3 @ m
'p) 'p)




A
AN
N 7
A A A i A uﬁ&ﬁﬁw&%ﬂ A N
AL S\N \ e AR W=\
(VA V ARvA\
\/
ISSAVNERY \
Y W
A PY VA
S /N7 Ahar~ oo i S v
[7s s <
e 9
S22¢8 2
P
S z 2 z S
=] m Q m ©
©o S = ©o = ©
-
> B
n G l
O
...... Lo VAV - L

)
<<=GGCE
\
<
[
[
?
i~
Lt 5
<
”_P
T2
)
L,
Pl

UNRATL SR AVAY)




N
_>._..‘;< \
] 8 VN
I\ \ P Vi Wta ?&P&w\%\w\mmmzn” =
\ VAR TH ace N W =
N ] Vi \ v
In N/ ,M\/ n\K\
AN .
y<> _\_\ —/ (/\\/ %&, I\ 5? \
44..\._ p /., | ,K
/
§ : § g
A i o
LT, A i Sy :
NSy M (AT NSIVANERRNY AR W * NN AR
\WEa ot W\ At




*—SPCG
’ <—SMTU
0
—FRSPCG |  —n
5 “<—<+FR SN6250
Depth
in
Feet
Timing Marks
every 60.0 sec
Borehole
DST Uphole Tension Temp in
pounds deg F
10000 5000 0
HVI
every

Spontaneous Potential

millivolts
-—|20|<—+

Annular

Integral
every

Borehole Corrected Gamma
API
0 75 150
150 225 300
: Replay
Scale
1:120

LN
TN
\\
Ny

Swa
=

Shallow FE (Phase Corr.)

10 cu ft
-

10 cu ft
_—

ohm metres
0.20 . . 2000
10 100 1000
Array Ind. One Res 30
ohm metres
0.20 . . 2000
10 100 1000
Array Ind. One Res 40
ohm metres
0.20 . . 2000
10 100 1000
Array Ind. One Res 60
ohm metres
0.20 . . 2000
10 100 1000
Array Ind. One Res 85
ohm metres
0.20 . . 2000
10 100 1000
Array Ind. One Res Rt
ohm metres
0.20 . . 2000
10 100 1000




Depth Based Data - Maximum Sampling Increment 2.5cm Plotted on 25-SEP-2019 15:58

Filename: C:\Users\John\AppData\Local\Temp\Weatherford PreViewO\O\HI RES.dta Recorded on 20-JUN-2019 22:42
System Versions: Logged with 19.01.8879 Plotted with 19.01.9433
N HIRES 1:120 N
v REPEAT PASS 1:240 \
Depth Based Data - Maximum Sampling Increment 10.0cm Plotted on 25-SEP-2019 15:58
Filename: C:\Users\John\AppData\Local\Temp\Weatherford PreViewO\O\REPEAT PASS.dta Recorded on 20-JUN-2019 22:42
System Versions: Logged with 19.01.8879 Processed with 19.01.8879 Plotted with 19.01.9433
Depth
in Shallow FE (Phase Corr.)
Feet ohm metres
0.20 . . . 2000
Timing Marks 1 10 100 1000
every 60.0 sec
Array Ind. One Res 30
ohm metres
) 0.20 . . . 2000
DST Uphole Tension 1 10 100 1000
pounds
10000 5000 0
' Array Ind. One Res 40
ohm metres
0.20 . . . 2000
Borehole 1 10 100 1000
Temp in
deg F
Spontaneous Potential Array Ind. One Res 60
millivolts ohm metres
———[20|<—+ 0.20 . . . 2000
1 10 100 1000
Array Ind. One Res 85
ohm metres
0.20 . . . 2000
Borehole Corrected Gamma 1 10 100 1000
API
0 75 150
150 295 300 Array Ind. One Res Rt
: Replay ohm metres
Scale |0.20 . . . 2000
1:240 1 10 100 1000
, 5700 -
Ve ‘I 4} —
~N { 14
IR {
7 ¥
L0 ¢
— 1
= —— <
21" Y ™
s S
] el - .; T
= - 118° ] =
N P
X AN
ST S )
’ ’\ >II:' g
- T 5750 rdird
. 30N




-

Y A
A
o § |
» L ;
)
Il 2 i\ _ X
i (o] n\& N A MY
R -0 I ..._ \7 v M\ —4 M ' a i "
| | N |1 &
=3 Vi ) &M WY Y ! [ "
W/l I \TL T L} M ]
Vvt | . 2 Y WA
IALNe £ [«}] hat ,} ¥ I, N P SR )
SRl b
A g BT pe . W
ﬁ Y < 2 w
Pror 2 M.HHHM
g9 En
X $Ig <
0 gl =
c > c
C S5 B S
it z
O oS
- e
> T
© > = QD o (=]
EE so 8 g g ¥ g ¥ g
o
O .=
£ 39
E | 2P
] =)
LML L L L L |
..... Q1| 8 Ll U I R S o e Aol AT T L
C\‘\S - i P o R N T e el s e Al i TN P L I Lot R A § Sk I T T T e e OA P
AN \.III m \\ b Il\\lll -
5|y N o A
NS T )

——Borehole
=
—
=
e
S
2
S
<
N
|~
7
>
™.




— — S
A ' _
/ - 120°
= L URS
. ;
2 6000 >
Wl o
ST &
s ]
|\ 2
\ L
2 - 24
< < _-}
E— \\I ]
) ) =
L2 ,
> l/: - |
4 ’ T‘:—
Ie : 121 <
> <
< , 6050 =
f : e =
/ 'l
\ 1
A i
J ]
| !
= 5
P 3
> -' B
¢ ! N
\ II ﬁ&
/ /
< t 4
) ', 3
‘5 ! 121°
¢ i
N
< ) ‘
P 7 6100 =
= T
\\\’ L L
. Hile B
] o
e -
= ] 5
~ | = \‘.y
/ - . o _E:_:=
e s
) N —————
¢ 121° ANEN
/ = - b
<K = 3
SEEE T
. 6150 Array Ind. One Res Rt—]
y Array Ind. One Res 85—
= Array Ind. One Res 6
C Array Ind. One Res 40
\) y : Array Ind. One Res 30
\ReBore‘hole Corrected ‘Ear‘nmal
Y S [E—— Shallow FE (Phase Cq)
e 1<—Spontaneous Potential =
~ ==DST Uphole Tension >
—— =y
> : 120° {
] ; :
e




/ K 2
3 / 6200 k
<——FR GGCE ez
p ! =
e e
¢ : =
} —
\ P el
\“. FR FEFCH
. ) HFR-R660)>>
L ) ™
< FRSPCGrR sm6250 V7
H = rr
Depth
in Shallow FE (Phase Corr.)
Feet ohm metres
0.20 . . 2000
Timing Marks 10 100 1000
every 60.0 sec
Array Ind. One Res 30
ohm metres
0.20 . . 2000
DST Uphole Tension 10 100 1000
pounds
10000 5000 0
' Array Ind. One Res 40
ohm metres
0.20 . . 2000
Boreho_le 10 100 1000
Temp in
deg F
Spontaneous Potential Array Ind. One Res 60
millivolts ohm metres
———>|20|<—+ 0.20 , , 2000
10 100 1000
Array Ind. One Res 85
ohm metres
0.20 . . 2000
Borehole Corrected Gamma 10 100 1000
API
0 75 150
150 295 300 Array Ind. One Res Rt
: Replay ohm metres
Scale |0.20 . . 2000
1:240 10 100 1000

Depth Based Data - Maximum Sampling Increment 10.0cm

Filename: C:\Users\John\AppData\Local\Temp\Weatherford PreViewO\O\REPEAT PASS.dta

System Versions: Logged with 19.01.8879 Processed with 19.01.8879 Plotted with 19.01.9433

Plotted on 25-SEP-2019 15:58
Recorded on 20-JUN-2019 22:42

N

REPEAT PASS 1:240

N




BEFORE SURVEY CALIBRATION

C:\Users\John\AppData\Local\Temp\Weatherford PreViewO\O\MAIN PASS.dta

General Constants All 000

General Parameters

Mud Resistivity 0.880 ohm-metres
Mud Resistivity Temperature 96.000 degrees F
Water Level 0.000 feet
Borehole Fluid Processing Wet Hole

Hole/Annular Volume and Differential Caliper Parameters

HVOL Method Single Caliper

HVOL Caliper 1 Density Caliper

HVOL Caliper 2 N/A

Annular Volume Diameter 5.500 inches

Caliper for Differential Caliper Density Caliper
Rwa Parameters
Porosity used
Resistivity used

Limestone Density Por.
Array Ind. Two Res Rt

RWA Constant A 0.620
RWA Constant M 2.150
SW/APOR Tool Source 0.000

Last Edited on 20-JUN-2019,20:27

Down-hole Tension Calibration SMS 0

Field Calibration on 20-JUN-2019 21:55

Reading No Measured Calibrated (lbs)

1 14707.37 0.00

2 16335.54 456.40

Gamma Calibration MCG-D.K 443
Field Calibration on 13-JUN-2019 10:16

Measured Calibrated (API)

Background 82 58
Calibrator (Gross) 791 555
Calibrator (Net) 709 497

Gamma Calibration Tolerances MCG-D.K 443

40 1.475 1.55

1
Ratio 1426 | | N [ ] Counts/API

Gamma Constants MCG-D.K 443

Last Edited on 20-JUN-2019,10:19

Gamma Calibrator Number GRCC175
GRC-M Calibrator Jig in Use? NO
Inactive Background Jig in Use? NO
Mud Density 1.07 gm/cc
Caliper Source for Processing Density Caliper
Tool Position Eccentred
Potassium Equivalence Chloride
K Mud Concentration 0.00 %
SP Calibration MCG-D.K 443
Field Calibration on 13-JUN-2019,10:18
Measured Calibrated (mV)
Reference 1 100.8 99.9
Reference 2 -98.4 -99.9

High Resolution Temperature Calibration MCG-D.K 443

Field Calibration on 13-JUN-2019,10:18

Measured Calibrated(Deg F)
Lower 50.00 50.00
Upper 212.00 212.00
High Resolution Temperature Constants MCG-D.K 443 Last Edited on 13-JUN-2019,10:18
Pre-filter Length 1
Neutron Calibration MDN-B.A 295 Base Calibration on 13-JUN-2019 15:00
Field Check on 13-JUN-2019 15:15
Base Calibration
Measured Calibrated (cps)




Far Near Far
2974 91 3714 110
Ratio 32.502 33.764
Field Calibrator at Base Calibrated (cps)
1230 1826
Ratio 0.674
Field Check Calibrated (cps)
1245 1822
Ratio 0.684
Neutron Calibration Tolerances MDN-B.A 295
33 +5%
Ratio 32.502 | [ | | ]
0.65 07 075
Base Check 0674 | N [ ]
0674 0.694
Field Check 0.684 | | I
Neutron Constants MDN-B.A 295 Last Edited on 20-JUN-2019,20:27
Neutron Source Id P0204NN
Neutron Jig Number NEC 513
Air Hole Processing Legacy
Caliper Source for Processing Density Caliper
Stand-off 0.00 inches
Mud Density 1.00 gm/cc
Limestone Sigma 7.10 cu
Sandstone Sigma 4.26 cu
Dolomite Sigma 4.70 cu
Formation Pressure Source None
Formation Pressure N/A kpsi
Temperature Source Constant Value
Temperature 68.00 degrees F
Mud Salinity 0.00 kppm
Salinity Correction Not Applied
Formation Fluid Salinity Source None
Formation Fluid Salinity N/A kppm
Barite Mud Correction Not Applied

FE Calibration MFE-B.J 352

Resistor 1 (ohm)

Resistor 2 (ohm)

Base Calibration on 13-JUN-2019 11:01
Field Check on 13-JUN-2019 11:05

0.0 1000.0
Base Calibration
Measured Calibrated (ohm-m)
Reference 1 0.0 0.0
Reference 2 963.0 126.8
Base Check 281.0
Field Check 281.0
FE Calibration Tolerances MFE-B.J 352
980.0 +3%
Reference 2 963.0 | | ] [ ] ohm
2770 +2%
Base Check 281.0 | Bl | ] ohm-m
1.0 +2%
Field Check 281.0 | | | | ohm-m
FE Constants MFE-B.J 352 Last Edited on 20-JUN-2019,20:27
Running Mode No Sleeve
MFE K Factor 0.1268
Borehole Correction Constants
Sonde Position 05 inches




Hole Size Source

Hole Size Constant Value
Global Value: Temperature Corrected
Temp. for Rm Corr.

Rm Source

Density Caliper
N/A

MCG External Temperature

inches

High Resolution Temperature Calibration MAI-B.A 299

Lower
Upper

Measured Calibrated(Deg F)
50.00 50.00
200.00 200.00

Field Calibration on 13-JUN-2019,14:01

High Resolution Temperature Constants MAI-B.A 299

Last Edited on 12-MAY-2019,20:47

Pre-filter Length 1
Induction Calibration MAI-B.A 299 Factory Loop Calibration 13-JUN-2019 13:59
Field Check on 13-JUN-2019 14:01
Factory Loop Calibration
High Conductivity Reference Resistor 3.3 ohm
Low Conductivity Reference Resistor 333.3 ohm
Measured Signal (unitless) Reference Conductivity (mmho/m) Calibration
Array Low High Low High Gain Offset
1 (near) 17.1 480.3 9.3 966.2 2.066 -26.1
2 6.0 378.3 7.6 8214 2.185 55
3 43 262.4 52 566.0 2.173 42
4 (far) 14 1322 26 279.2 2.115 04
Array Temperature 74.7 Deg F
Tool Checks
Factory Reference (mmho/m) Before Survey (mmho/m)
Array Low High Low High
1 (near) 12.5 3783.6 12.5 3783.5
2 30.7 3566.4 307 3566.5
3 26.4 3024.5 26.4 3024.5
4 (far) 20.7 2085.0 20.7 2085.0
Array Temperature 90.7 90.5 Deg F
Induction Check Tolerances MAI-B.A 299
1.0 12.5 14.0 05% 37836 +0.5%
Low Array 1 125 I:I:I:I:I mmho/m High Array 1 37835 ] [ | | mmho/m
05% 35664 +0.5%
Low Array 2 30.7 I:I:l:l:l mmho/m High Array 2 3566.5 mmho/m
279 05% 30245 +0.5%
Low Array 3 26.4 I:I:I:I:I mmho/m High Array 3 30245 ] [ T ] mmho/m
05% 20850 +0.5%
Low Array 4 20.7 I:I:I:I:I mmho/m High Array 4 20850 [ [ [ ] ] mmho/m
Induction Constants MAI-B.A 299 Last Edited on 20-JUN-2019,20:58
Induction Model RtAP-WBM
Borehole Correction Constants
Tool Centred No
Hole Size Source Density Caliper
Hole Size Constant Value N/A inches
Stand-off Type Pineapple
Stand-off 0.49 inches
Number of Fins on Stand-off 5.0000
Stand-off Fin Angle 72.00 degrees
Stand-off Fin Width 1.3878 inches
Rm Source Global Value: Temperature Corrected
Temp. for Rm Corr. MCG External Temperature
Borehole Correction Method Default
Squasher Start 0.0020 mhos/metre
Squasher Offset N/A mhos/metre
Borehole Normalisation
DRM1 0.0000 DRC1 0.0000
DRM2 0.0000 DRC2 0.0000
MRM1 0.0000 MRC1 0.0000




MRM2 0.0000 MRC2 0.0000
SRM1 0.0000 SRC1 0.0000
SRM2 0.0000 SRC2 0.0000
Calibration Site Corrections

Channel 1 0.00 mmhos/metre

Channel 2 0.00 mmhos/metre

Channel 3 0.00 mmhos/metre

Channel 4 0.00 mmhos/metre
Symmetrised Receiver Gains

Receiver 1 1.00

Receiver 2 1.00

Receiver 3 1.00

Receiver 4 1.00

Apparent Porosity and Water Saturation Constants

Archie Constant (A) 1.00

Cementation Exponent (M) 2.00

Saturation Exponent (N) 2.00

Saturation of Water for Apor 100.00 percent

Resistivity of Water for Apor and Sw 0.05 ohm-m

Resistivity of Mud Filtrate for Sw 0.00 ohm-m

Source for Rt 0.00

Source for Rxo 0.00

Caliper Calibration MMR-B.A 91

Base Calibration

Reading No Measured Calibrator Size (in)
1 13869 5.98
2 17522 7.96
3 20731 9.86
4 24837 11.93
5 0 0.00
6 N/A N/A

Field Calibration
Measured Caliper (in)
7.98

Actual Caliper (in)
7.96

Base Calibration on 13-JUN-2019 11:47
Field Calibration on 13-JUN-2019 11:48

Caliper Calibration Tolerances MMR-B.A 91

76 7.96 8.16

7
Short Arm Field Cal. 798 | | | [ ]in

Micro-Resistivity Caliper Constants MMR-B.A 91

Sonde Configuration Resistivity Mode

Micro Normal and Micro Inverse Calibration MMR-B_A 91

Resistor 1 (ohm) Resistor 2 (ohm)

100 50.0

Base Calibration
Measured Calibrated (ohm-m)
Micro Normal 99 493 5.1100 25.5500
Micro Inverse 9.9 49.2 3.3800 16.9000
Channel Base Check (ohm-m) Field Check (ohm-m)
Micro Normal 94.5 94.5
Micro Inverse 62.6 62.6

Base Calibration on 13-JUN-2019 11:37
Field Check on 13-JUN-2019 11:39

Micro Normal & Micro Inverse Calibration Tolerance MMR-B.A 91

5% 10.0 +5% -5% 50.0 +5%

Micro Normal Res. 1 99 [ | | | [ ] ohm Micro Normal Res. 2 93 | N [ ] ohm
5% 10.0 +5% -5% 50.0 +5%

Micro Inverse Res. 1 99 | | | | | | ohm Micro Inverse Res. 2 92 | N | | ohm
2% 9439 +2%

Micro Normal Base Check94.5 | | | | | ohm-m

2% 62.54 +2%

Micro Inverse Base Check 62.6 | | | | ohm-m




2% 945 +2%

Micro Normal Field Check 94.5 |

| ohm-m

2% 62.6 +2%

Micro Inverse Field Check 62.6 |

| ohm-m

Micro Normal and Micro Inverse Constants MMR-B.A 91

Pad Type
Micro Normal K Factor
Micro Inverse K Factor
Standoff Offset

Last Edited on 13-JUN-2019,11:29

8-12 in Soft Rubber Inflatable 006-9011-159

0.5110
0.3380

0.0000 inches

Photo Density Calibration MPD-D.A 479

Density Calibration

Base Calibration on 13-JUN-2019 17:11
Field Check on 13-JUN-2019 17:27

Base Calibration Measured Calibrated (sdu)
Near Far Near Far
Background 1093 1316
Reference 1 51191 25138 59494 30754
Reference 2 21976 2478 26396 2598
Field Check at Base
1093.0 1316.1
Field Check
1096.4 13177
PE Calibration
Base Calibration Measured Calibrated
WS WH Ratio Ratio
Background 212 979
Reference 1 23484 51002 0.465 0.367
Reference 2 7048 21833 0.328 0.270
Field Check at Base
2124 9793
Field Check
213.2 9821

Photo Density Calibration Tolerances MPD-D.A 479

5% 2.52 +5% 5% 21.00

Near Density Ratio 2.40 Far Density Ratio 2051 [ | N [ ]
0.089 0.110 0.131
PE Calibration 0.131
-3% 1093.0 +3% 3% 1316.1 +3%
Near Den. Field Check 1096.4 | | | [ ] Far Den. Field Check 13177 [ | | [ ]
-6% 2124 +6% -6% 979.3 +6%
PE WS Field Check 2132 [ | I | ] PE WH Field Check 982.1 | | | | ]
Density Constants MPD-D.A 479 Last Edited on 20-JUN-2019,10:18
Density Source Id P50557B
Nylon Calibrator Number 766
Aluminium Calibrator Number 856
Density Shoe Profile 8 inch
Caliper Source for Processing Density Caliper
PE Correction to Density Not Applied
Mud Density 1.07 gm/cc
Mud Density Type
Mud Filtrate Density 1.00 gm/cc
Dry Hole Mud Filtrate Density 1.00 gm/cc
DNCT 0.00 gm/cc
CRCT 0.00 gm/cc
Density Z/A Correction Hybrid
Precision Enhanced Density Processing Applied
Matrix density (gm/cc) Depth (m)
2.71 0.00
0.00
0.00 0.00
0.00
0.00 0.00
0.00 )

0 00D




0.00 N NN

oo
0.00 ;
Caliper Calibration MPD-D.A 479 Base Calibration on 13-JUN-2019 17:42
Field Calibration on 13-JUN-2019 17:44
Base Calibration
Reading No Measured Calibrator Size (in)
1 16436 4.01
2 25093 5.98
3 33645 7.87
4 41925 9.87
5 51125 11.88
6 N/A N/A
Field Calibration
Measured Caliper (in) Actual Caliper (in)
7.87 7.87
Caliper Calibration Tolerances MPD-D.A 479
7.46 7.87 827
Long Arm Field Cal. 7.87 [ ] | | ]in

DOWNHOLE EQUIPMENT
C:\Users\John\AppData\Local\Temp\Weatherford PreViewO\O\MAIN PASS.dta

Cablehead, 11 pin
CBH-CA 177 LG: 240ft WT. 24.31b OD: 2.244in

T 1D

Compact Swivel Head Adaptor
SHA-J.B 719 LG:230ft WT: 22.0lb OD: 2.244 in

Compact Comms Gamma
MCG-D.K 443 LG: 8.70ft WT. 63.91b OD: 2.244 in

/ 4566 ft GGCE - MCG BH Corrected Gamma

— 4276 ft CGXT - MCG External Temperature

]

Compact Micro-Resistivity
MMR-B.A91 LG: 859ft WT:. 81.61b OD: 4.882in

~ 36.40ft MBTC - MMR Caliper
E E 35411t  MINV - Micro-inverse
) 35411t MNRL - Micro-normal

Compact Neutron
MDN-B.A295 LG: 5.04ft WT: 50.71b OD: 2.244 in

T 3061ft NPRL - Limestone Neutron Por.

Compact Density/Caliper
MPD-D.A479 LG: 9.59ft WT: 90.41b OD: 2.449in

23.37 ft  CLDC - Density Caliper

23.37 ft  AVOL - Annular Volume

23.37 ft HVOL - Hole Volume

21.44 ft DPRL - Limestone Density Por.
21.44 ft  DCOR - Density Correction

T ———21.38ft PDPE-PE

Compact Knuckle Joint




oARJ-E.ATDS LG 27Tt W 24510 QD 2. 244 In

Compact Focussed Electric
MFE-B.J 352 LG: 6.05ft WT: 48.5Ib OD: 2.244 in

Compact Induction

MAI-B.A299 LG: 11.00 ft WT: 48.51b OD: 2.244 in

Compact Hole Finder
HFS 1 LG:0.78ft WT: 221b OD: 2.244 in

T =N I0

=R KRR A g I ]

T 13721t

3.34 ft
3.34 ft
3.34 ft
3.34 ft
3.34 ft

T 0.231t

FEFE - Shallow FE

R300 - Array Ind. One Res 30
R400 - Array Ind. One Res 40
R600O - Array Ind. One Res 60
RTAO - Array Ind. One Res Rt
R850 - Array Ind. One Res 85

SPCG - Spontaneous Potential

weatherlﬂrd® ELECTRIC LOG

Total Length: 56.62 ft Weight: 456.4 Ib ——— Tool Zero (1.11ft from bottom)
T 1Mt SMTU - DST Uphole Tension
All measurements relative to tool zero.
COMPANY O'BRIEN ENERGY RESOURCES CORP
WELL KEYSTONE #5-4
FIELD KEYSTONE
PROVINCE/COUNTY  MEADE
COUNTRY/STATE U.S.A. / KANSAS
Elevation Kelly Bushing 2646 feet First Reading 6247.00 feet
Elevation Drill Floor 2644 feet Depth Driller 6250.00 feet
Elevation Ground Level 2634 feet Depth Logger 6250.00 feet
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COMPANY O'BRIEN ENERGY RESOURCES CORP
WELL KEYSTONE #5-4
FIELD KEYSTONE
PROVINCE/COUNTY MEADE
COUNTRY/STATE U.S.A./ KANSAS
Elevation Kelly Bushing 2651 feet First Reading 6247.00 feet
Elevation Dril Floor 2649  feet Depth Driller 6250.00 feet
Elevation Ground Level 2639 feet Depth Logger 6250.00 feet
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