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© 2018 Baker Hughes, a GE company, LLC — All rights reserved. Baker Hughes, a GE company, LLC and its affiliates (‘BHGE") provides this
information on an “as is” basis for general information purposes and believes it to be accurate as of the date of publication. BHGE does not make
any representation as to the accuracy or completeness of the information and makes no warranties of any kind, specific, implied or oral, to the fullest
extent permissible by law, including those of merchantability and fitness for a particular purpose or use. BHGE hereby disclaims any and all liability for
any direct, indirect, consequential or special damages, claims for lost profits, or third party claims arising from the use of the information, whether a
claim is asserted in contract, tort, or otherwise. The BHGE logo is a trademark of Baker Hughes, a GE company, LLC. GE and the GE monogram
are trademarks of General Electric Company used under trademark license.

Run Bit Bit Bit Bit Assembly Logged Interval Bit Depth Interval Date / Time Circ.
No | Run Size Type Gauge Type Top Bottom From To Start Logging End Logging Hours
No. Length
(in) (in) (ft) (ft) (ft) (ft) (h)
1 1] 13.500 | PDC 4.00 | Steerable 0.00 0.00 17.00| 1615.00 N/A N/A 4.93
2 2| 8.500 | PDC 2.00 | Rotary Steerable 5000.00 | 11194.00 | 1615.00 | 11207.00 2018-12-01 10:50 | 2018-12-02 18:33 | 37.27
4 4| 8.500 | PDC 2.00 | Rotary Steerable 6330.00 | 16141.00 | 6343.00 | 16154.00 2018-12-06 14:33 | 2018-12-08 05:40 | 38.94




Name Arrive Depart Name Arrive Depart Name Arrive Depart
Wellsite Wellsite Wellsite Wellsite Wellsite Wellsite
Steve Bueghly 2018-11-29 | 2018-12-08
d Properties Recorad
Date / Time Run Measured Mud Density | Viscosity pH Fluid Qil/ Source Total K+
No. Depth Type Loss Water Chlorides
() (ppg) (cP) (cm3) (ppm) (%)
2018-11-24 22:48 1 17.00 | Water Based Mud 8.6 3 9 N/A N/A Active Pit 400 9.00
2018-12-01 15:00 2 5936.00 | Diesel-Oil Based Mud 9.1 7 N/A 0.0 78/12 Active Pit 22500 0.00
2018-12-02 17:00 2 10780.00 | Diesel-Oil Based Mud 9.4 10 N/A 0.0 | 75/13.5 | Active Pit 22500 0.00
2018-12-03 12:00 2 11203.00 | Diesel-Oil Based Mud 9.5 10 N/A 0.0 75/13 Active Pit 22500 0.00
2018-12-06 16:00 4 6310.00 | Diesel-Oil Based Mud 9.2 10 N/A 0.0 77/13 Active Pit 23000 0.00
gquipment and Se e Data
Run Tool Serial Measurement Sensor Bit Max Min
No. Number Offset Offset O.D. I.D.
(ft) (ft) (in) (in)
1 | NaviTrak 10350729 Directional (mag) 16.84 52.91 8.000 0.000
1 [ NaviTrak 10350729 VSS 16.84 52.91 8.000 0.000
2 | ATC_SU 12273681 Near Bit VSS 5.93 6.83 7.000 4.330
2| ATC_SU 12273681 Near Bit Inclination 5.93 6.83 7.000 4.330
2| ATC_MWD 14281557 Gamma (single) 2.77 13.00 7.000 3.250
2 | ATC_MWD 14281557 Directional (mag) 12.27 22.50 7.000 3.250
4| ATC_SU 12273681 Near Bit VSS 5.93 6.83 7.000 4.330
4| ATC_SU 12273681 Near Bit Inclination 5.93 6.83 7.000 4.330
4 [ ATC_MWD 14281557 Gamma (single) 2.77 13.00 7.000 3.250
4 | ATC_MWD 14281557 Directional (mag) 12.27 22.50 7.000 3.250
e e and 100 e O
Mnemonic Name Description
NTK NaviTrak Probe Based Directional Module, NaviTrak Platform
ATC_SU ATC_SU Auto Trak Curve Steering Unit
ATC_MWD ATC_MWD Auto Trak Curve MWD
ATC_LCPM ATC_LCPM Auto Trak Curve LCPM

1 Depth measurements were obtained from a depth control system not supplied or operated by Baker Hughes. Due to the lack of control by Baker Hughes, depth
calibrations and measurements could not be independently verified.

2 Baker Hughes LWD Run 1 used the 8 inch NaviTrak service (Directional) behind a 13 1/2 inch bit and steerable assembly to drill from 17 to 1615 feet MD (17 to
1614 feet TVD).

3 Baker Hughes LWD Run 2 and Sidetrack Run 4 used the 6 3/4 inch NaviGamma service (Gamma Ray, Azimuthal Gamma Ray and Directional) behind an 8 1/2
inch bit and rotary steerable assembly to drill from 1615 to 16154 feet MD (1614 to 6092 feet TVD).

4 The Gamma Ray Apparent (GRAM) data is presented from O to 200 API, per customer's request.

Number | Measured Hole Run | Remark
Depth Section No.
(ft) (in)

1 5051.00 8.500 2 | The Gamma ﬁay Apparent (GE{AM) log starts at 5000 feet, per customer's request.

2| 16148.00 8.500 4 [The interval from 16141 to 16154 feet MD (6092 feet TVD) was not logged due to sensor to bit offset at well TD.

e e O
fresented Curves Description - Units
ROPA Depth Averaged ROP 3 ft Average ft/h
TVD True Vertical Depth ft
WOBA Weight On Bit, Average 1 ft Average kib
GRAM Gamma Ray - Apparent - Memory 0.5 ft Average API
CRIN Camma Rav - Nata Pnaint Indicatar - Mamarns 11nitlace




Created

AN EAHIVE aliniica r\ay S Al vl nniuivalurl IVICIIIUIy ulriucoo |
GRTM Gamma Ray - Time Since Drilled - Memory min
GRADM Gamma Ray - Apparent - Down Quadrant - Memory 0.5 ft Average API
GRAUM Gamma Ray - Apparent - Up Quadrant - Memory 0.5 ft Average API
TCDM Directional Real-Time Survey Temperature degF
(o]l UVl Bonanza Creek Oil Company
W PRONGHORN 24-8-5XRLNB St 2
AKER Date F N/A Tt 0.00 ft
ate From: op: .
l;’GEGC!;InEanS Interval P
pany Date To: N/A Bottom: 0.00 ft

2018-12-08 19:15:41

Gamma Ray - Apparent 0.5 ft Average GRAM = Depth Averaged ROP 3 ft Average ROPA Weight On Bit, Average 1 ft Average WOBA
O
0 200 et _102 __________ 0 | _0 ___________ 1 (B
API ) ft’h kib
: N
Azimuthal Gamma Ray - Apparent - Up Quadrant e Gamma Time Since Drilled GRTM Downhole Temperature TCDM
0.5 ft Average GRAUM % 0 600 0 300
0 200 | 7 [T T degf T
API
Azimuthal Gamma Ray - Apparent - Down
Quadrant 0.5 ft Average GRADM
0 200
API
True Vertical Depth TVD
(6200 490
ft
See Remark 1
1
o
S GRTM L-roPa ; i
- L~ < —WOBA i[~-TCDM
GRADM—+ GRAUM E < F s
— J i
= f { :
GRAM : I ? |
TVD—E / ’ 3
E ) \ |
2 { > 5
| - / i |
I8 ¥ ! :
= '
I X ¢ :
[E - S i
| - ~ A i
- 4 ]
B ~ \’ |
IE P 5 :
IF § } :
N H < ) :
L A 4 J |
I : S :
[ E d 3/ / i
- 1 ]
- o 1
I' - = S~ \i i
, B ~ AN i
- s
[ £ gj [\z i
B ) C :
| - ) § 5
L F > J H




llllllll

W I~d==
]
A ~ i
~ Nk NS Mg Lol \ ~ PR M\ / n [ vy N f
N S= =Y EEVAL ERE SISl B VAV ARANA G RS IS SRRCD 7 U7
S
J\Ls;
v
Yy I T ! U 1 I o A
5100 5200

O

-

A

e,

e

ainSs

Vadta

X

SN




lllllllllllllllllllllll

: r A AR AR
A VA FATU I
i /,;:%\ 1 \ ot Ny J J / /\\ \n_y

5300 5400

D O N i i i

)




</,>> .\/\()\r\,;\.(?\l?\l/\ AA i i A

% , N R A SR EeN) (PAVH AGBRY AU TSR
J

(,r\/\/\)\l\/\/\)\«/r\/\f («/\\/\(\(\J//

|

[

N T I __

./ A JIY a A
AN — 1 \ ../,\ /g - ] \ // \>\..\J\ /\
v v
vV
5500 5600

] 11 1 1 1 1111 11 1 1 1 111 1] | T I | ] _ 1 | 1 1 1l | | I I e e R AN NIE NN NAEEAET r____________ LLLLLLLLLLLL) ___E________ LLLLLLLLLLLLL) ________________ _____________EE_____________ _______________

4 |

oS ANy Vo =N\ @@

L OV




P ey L

llllllll

lllllllll

— - N AL —
v~ NN ~—- —~ ~ /n\(/\\\.\/f\\. N S e AN R e SR S /\)\Ir\.,\/\/:\/l\.\//\:/\.(/\/((.k
v }

PN T Nl —~ _ T T~ - - \|\.\/
\ AL H R T AT
/\l)\./\\/\ TN T a5 Mt v Ty~
lllllllllllllllll - IRy i
5700 5800

\V\Y}




llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
lllllllllllllllllllllllllllllllllllllllllllllll iy S iy B e T e T e

\J.\./.\../)\,)\,.\I(.\.\i\,k/.\/,\\/\. —

lllllll ===\ PR TR TN

5900

E ~GRIM

i O T O i ik §€§§%%




IR\

llllllllllllllllllllllllllllllllll TR B R it i m i Stttk ettt mett LT L P et ot XL T Y EL Ll Dol b nle tu Dol o Aty ottt il

¢
]
2
W o~ N \,\/\7 <,\(\,<,
S~~~ — p 4 —1 — ]
/L,\/S\/\\(.\,:\/\(J\(}I\(\(/) N . B .\/\(?\./\l/\\.)\!\((\\/ v
C
L — T T~
p) —_—l VT T
4 \\,/ Jn \,)).\.I/\/\
/ \fl\(\/\/\)/v\ —— A L /\.)/\I\.\\/,/\/.\\/./)\/\r\
/
S
%
D)
lllllllllll \llll —— P ey = e ———
6000 6100
ﬂ_ __________ ___________ __________ ___________ ___________ ___________ LLLlll] _______________ INNRRRTRE N _________________________ ______________________________________ b
w f/@m% | </VV/< \ /%,o
= y
:| 3
| ©
£
D
a1 T 1T — 1T — — —_— | 1 _
) T ———
N A |
AN >\ % I\




llllllllllllllllllllllll
lllllllllllllllll PR S S DR S S [P P S Sy [P I P R S e e e R L ket Sk i e b O B B e S N B s S e

\///\./{ ./\\,)(.\\/
JA- A g ~

L S R S MU SR S \,rl-l\{

—_——— — _V _ d L —~ Y “
_ = n
~ — .
~ h
™A
i
d
U
i
i
i
U
i
i
i
i
d

SENY s Al Ll LUttt bl i blio b ; reh

>R4

6200 6300

@, é,ﬁ é& é/‘\

{

E

\

Al




|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| I, Y A e lnnnuuu-
I S
—— \/ b~ ~A (/ \ ~ —_ f—
/\J\/\ al VT N \())\\\-,\\(-L?J
) \) .\\z\/\« ,\l)\l\\,l)\((( ..\/\
i 4 1 ’\ il
II./.I._ o~ [ —
_ | /(/ SENNEE NN NN
_ |/\/\(,I/\\/\/(l\/.\ //I.{)llu/
_ A ~
! \ /
|||||| _-rTTTA _~_r Aol et -
6400 6500

e i, i%%j LN
e EA N A




BN LT 7] N v N ~
/L T\~ / A~ A i VRV ACP L~ JPAND
J \/ ¢\/I,\..\/\ /\/ L ) N — \/\/,\/\/l\/\)/\,\,.\,\/) =4 .\/I\.\
|/ Wad B
Jiliw
> N~~~V — ~ T~ I\ g
~ -/ — /./.(\:I\//.\\)l\/(l\/.\\ /.\\.\./l/\ll/.\.(l.)\K/,\l\\/.\
6600 6700

%ﬁ%ﬁ %ﬁﬁ%ﬁ%ﬁﬁéfﬁﬁ LAY




al \/./\\(\l\./...(l\/l\./)..\\/(/ Ve J\.\.f\/\.\l\(\:/l\/l\/\) ~ T J(.\(\:/)\/(\\:\_’
| A~ MY ]/ T 4(\,\ v
J
\\/\l — T~ \,.I/ ~
/)\.(.\/\L\(/r\l\‘/\.\)/{\)\ v N /l..\/r\/)\\ll\/l.\.\\//\(.\:/)\/\\,/()\.)\\I/\\.\,\r
- Uint dedudebudbeduts ——e
6800 6900

g%%%%%%éﬁﬁ%




=

@)

O

=

<

[an]

@)

T

U PSR A7 NN SRS RN LY Ea e e NN ¢ L~~~ f
ANV f V
5
= & a /\
/f\.\l.\\l .\/\.f/\l vl —~ — {7 /((/\\/l)..\,r\)(\/\/,\\\/\.\r\\((. .I(/(x.\;/\)\/l\.)l'\ N

=

o

[0 d

O

I iy

=
x 7000
)

i

=l

o

e

e

O

it

fox

A

Ovee

D

sk

b

| GRAUM- GRADM
|, ~TvD




\/\.‘/\(:\(r.\/\)\/\/\,\lll)\l\)\.\l.\u/\ 2\/\)\!)\(\/—\\,\\/\(/\\.)/\ )\(\/.\)I\\/\ \/\I\\/(./\,\\/)\I\l\/\l\l.\.(\_f \.\\(‘/\/\/
|y \/
'
LA - I\
d NS Vahd \\).n\?\l)lé\/x,{l v /\‘(\(r/)\\\/\,\/\/\.\/«/z\f\,z.\,)\((.()\/I\K TN
IIIIIII b N ¥ Cdedd i e dd il
7100 7200

N R AN S N SRR N s S ST e




|| T i [ i VSNl ISV N — ~ = /\lr\./
TTT /./,\.jl.\l \r\l||¢)\ll\|r\l\ dl / >\/\/\\./..( ,\,)\(I\ T d T —\./\/(..ll.\/l\.\.l
i~/
\,\;/
/ p
~ -~ _ ™ — Val
~ N A A |\/\(f<&( J\,\/ \\\/,\4 \ U~ //\\,( /\\/\L(,/r\ﬁ/ T N o RN
S e e e e e e e e e e 2o ——
7300 7400

mgq&g@&@@%ﬁ%ﬁga@é@&égéﬁﬁgégw




lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

MV T T PRRW (VVES BB UG SEGFE gNIVANS SRS WA T

A
YN AW ,
~ A p 1Y /\:\n/\ (/.\\/1/.\,.\ /..(\((./\}k, T\~ I)\,\_/,\\.

)

lllllllllll Py S

7500 7600

0 s s A TGO Y A




L = S
./)‘/\.l\.,\/\,)\\(,\()\ \((\/_\/\,,\(.\.\1/\_— ;\/\\,\\/\/\,?\,)\r\[/,\ \(/\).)\\,\,r\:\l\.\/?\, )/\/\/)\</.\ ..\/\)\.Il/\(\ln\\,.\./\\l_,\\/
J |
{
al
™
~
X N TN N ] AR AL Ao
L («\..\,/\ll\/\ />/\.\ ™ 4 (\|/|\,..\/.\/\.l/\ T Pl Vi )u\l‘\ ol /\/\\z(\(m(\).\ ]
....... - i AN
7700 7800

B O e D e e T,




p=

=)

O

N

<

a0}

o

" \.) A —— (/\/> W
|\I\/\«frllt\l\/\.\(/.\..,\lr\l\) \/7\,‘( A N |~ /> Vi = r( |
,.\,,\./\S\ , \L(/\.\,(\,\,\,\,\z\,\, N\ A~

/ /
)

S

o
([}u\\(f\)//\w),s/ (//\/\/)\):\l/ 1] 1~ i NN \.A/. \\/\./r.r\\/, BN ;W )\7..(

Vot T v T~ A o — 7N (\,,s’. —

=

T

o

O

R 9 L L 0 O I A O PR Looio
=
7900 o 8000
o

et

o,

AU

B

05

O

s

[

Naig

e

Wi

sy

|/~TVD

%%}GRADM
|
GRAM
| GRAUM—
|




llllllllllllllllllllllllllllllllllllllllllllllllllllllllll

N s N ,\
< N r M\ / “
Al SR RS \ Jd-"d o~ M ~
— ~ AValnd A _—
|
/
/)\. N\ i\
N A A AN > » . Ly
)C).J\;/\ ><€>\ A S Rl AVAE SN ,\\l./,\,,\)/\l(\r\ tz)./.\\\l\l\\. \/vY M

lllll - Py g SIS

8100

?ig%a%%%g%%g%@ﬁ%g%ﬁ%%%ﬁ




nnnnnnnnn

lllllllll

A\ NS AR “—
J/:\/\l/\/\.\\. /\./\l./\/kl/\/\\(/\« /I..\/\,/\\l\\l\ TTTT /\I\_/ \\,\/l.\l/\\(\((\((/\\/\:\.(.\l/\l.\/\
/
~ SN T ) + \\)\l\;\L\:/ ~~
A VS /\,( \\|//)\(r.f<.l\\ /\f//\,\.(l N— N \|>J\l\/-\(\/\/ LTI~ < —
N v
8200 8300

N

A

sl

vt

X

>

e

A

s

VNG

AR

L

e

0




A

N HHH !
i d o — \l\ ~ 2 \I\\//\.)ll\.\n <L — |/|I’\|fj\l
//\))\\.\.\;..I\)\.)/\I\,/\l\(\/\ \/.\/\/(I.\.lll:\ —a— J e —
\..{l.\().
~N A>T 4 \l-/.\l/\/,\/ PR r
— ™M — 1 N '\/
~— |//\\( ~ /l()\\/kt\ J /\ / (,// L~ NS R 2N
N7 e vy 4
8400

8500

o | | PETIIEN

v VAT ARSEh NN \VQ;\NAV% C@
R Ry




llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

— —

/\;/\l/\./\.u/

8600 8700

K




7 W U N ~ b -
~~ <h ,\II|I\;\\.-././\I l,\\.\ /// \I\\ ../ \LJ(\/\\\\.\ N\ /\\//\ (\ //.\\.(/f\
\. ~ \ ~
| / y
\/
J
N
L\\/\./ \/ \/
\.\ A — o~ = Lan] — -
[ T P RERE R AAENY e g V2R RSN VA RN Va8 Zhaex AN NV En SEAME i
\
P o _l_L_l_
8800 8900

yﬁhﬁﬁf/@vﬁ 21?@%&@?%@%&%%

&




=
(a)
(©)
T
IEEEEHEENE. SN SN . - SN N N I A SN SN AN R AN .
<
(an)
o]
M ~
T S —~1 -
~~ L A ly 14—
/ L\/ \I\(/\ r).//\l\(,\/\,\(,\l\/\.l ~ N~ /\/ \\/\)\/\)/\x/\r,\/),\,\/\ \.>,.I),\|/II.J\\.\ ~ 7
/ —\ Y
&
n g
/ /(;,\) \(\./\,eﬁ/ p V\( \/\/ ~rd VR N2 dandiaN N
. N SN A h T N
f v <\/Jz\>l NIl v N v \/\,/ T \ll.\l-\)\
N/ TN/
/ N7
=
T
e
O
N .
=
9000 o 9100
U]
Ll I HEIR NI RN NN _______________._\1___ _____________________________________________ _______ L11]1] LUl llll]] 111 ___________

zwﬁﬁﬁgfﬁu

}GRAUM
%GRADM

%ﬁ%fﬁé@

|
|
|
|
|
|
I
|
|
|
|
|
|
|
IIfTVD
|
|
|
|
|
|
|

72, AR I




Ty - L \n\\.\_ T AN NS >>,\,.//\(.\..\..\|\|\\/J)(I A=
:k/,\\\l.),\\\\;< r,>27\1>\&/ L~ #\\.\\ v AN / \\
/7
| v
S~ N ~ \.(. N\ /M
~ A s ha \ \
/_ L SNV A /\./\ /\. — / \ )\7\ f(;\ /\l /.(( \/‘/ 7./\\({,/\1/\ ?/f/\ :)r(/\/(\f)\_(/,\,\ \//\ \
\/ \

9200

Sy




— "\

N ——

VIV N

\\(\/

Vi

r\/\, |

.

VAL

A

\/\\

;
\

A
Y

-~ A

v _

I,/\,\/

SN

/\

'

IIIIIII

9300

9400

J

(AONRS

A

a

a'%

2%

ol

o

o

i

Y

2




\/|/|/|\||/\\r\|\|||f{\.I(I\)(/_\\/‘1\/)\/\.\\1\.\\\)[.\1\\(!/1\..//((\ I)\I/\I\./.I\I\.\_— \\.\\/\l//\\,\\(/\/)

/ |

v

N aded a N
/\1/—\\[( )\.>)||\../|J\.\ /\/ />$,.<\|\|/ /.\/.,\./ \.\\/\ v //\/l\(l/\\/\ / \/)\\ r\./.\\)/ \.:I\/l/
\ N
9500 9600

oo b s b b b b e b b s b e b e b s b b

Y72




A ~ ——— - N L
N A T—"T "~ )i ST [T~ ~ | AT
Val _ \l\l ~\\.\ /
) )
)\7
\
AN / //\
\/ — N~ A
~ ~ ~ L / \ |
N A, VAR \ A — ~ \</s
|<\ W AL \ /</ RRAPANNE SN i \.J\/<\ J~A N
\" v /‘
N S R
9700 9800

e

S

\I“/J]?

&

-

o7

R

AN

/
N




=
a
@)
N
<
oM
@)
N \..I\I)\./\/ B W
N—~ i T — — ~
i 1y ¥ead uhnhdadin inunsiibuaninannBUAYINEEY cony hEa|
v \ v
g
\\/ \?./ /NR
m \/((\)\ A .J 2N /I)\(
0 SR /AN SSSE s o Y g L~
¥ nkiaEdh \ /P \ A=/ NV g ~INPTM Y N DS e /
=
T
o
@)
=
9900 m,w“_.oooo

e b Lo Lo b Lo Lo Do Lo b b D D 1 :y_ o b 1

@GRAUM
@GRAM
—
=,

v@ff/ A \i\sﬂ/ R \zﬁgggg%

;
¢




— e A
~ Ty ~_1l _ - SRS EEREE T —
/l\ ’ RS \.\/l.l\ _ \(r\\l\ ,\((fl/ll(lllk
T\ /)\:»/\s\/\l\.\,,\( \\
ANRRFARANI NN SN \7/
N \ /\l ™M
NPAVAYA TN VAN VD~ ea s NEAN NS e
/ \V, !
10100 10200
LU Ll Ll 1.1 LU UL LU L L L L] ___________________ ________________ LL UL L L ]l] Ll Ll LUt LU L)L) Ll Ll Ll L Ll | Lt Ll l]] _______ _______
: Zk«zﬁﬁ%ﬁg
o V\A\/\k e N RS




B i et T S B e e P S e B e bt Bl

e ] it iy

llllll

I(A -~ /\().\/\

T\ \\()KS =hdINEE \
~ \ / \ —
f\\\,fr\\)./,\/x.(/;\L)\\ N /\/J\r\\,/L //\I/ ~J Yeto vl T ]/\/</
10300
A MASCTRoan \\%V\? NN N N A\ Ay A INAL TR
RS SANA) ' AVpae EhaaV V2V i @YS RERVS “an =ASAvans gh VN




T+ T[T 1T 4 -4 _—T- L 11
.__ \\/\\ /\<((.\ \f)\)\(/\ / d /(\/.\))?«(/II\‘\\//\
< v
|
|
T \\// \...\|f\\)< ,\(.(\.\/\/,\/\\/ A~ ~
\ PN \/\./ ~ AN ST T A J-
! NIRANENIN. / /
™~ ~ / ™ /\I/r\\/
R
V
|
10400 10500

X
;
N
¢
;
-
2
3
35
i
A
47
e
L




B i Lt T R R S N i et Bt it al e e st Sk aki S R B i r et i el Y s n e i it sl et uts takakel

SN =] VL= TN T / 1
NPRRIANGH SSARS RN 7700 AR {HS NN RRSRR 2 SRS NN

— ~ A \/I.rL Y — A

10600 10700

S wa




- \/\\.ll,\l\\/,\,l'\ l:\.\u\l.l.l)l/)\l\l)\./\\l\/?l\ - T =
——T T\ | rea™ T L \/ L+
,\ ~
l
\/ \>/
\ NS
VAN A\ / A
v / % N ERPA S AARVNVAN I\ 7 o VAN
Y /1 =AY \lfs| [Ty \ /1"y —~, \S/&}?, NESAFANYA %
P N —/\ v/ AV v 7 [~ 4]
IIIIII — —
10800 10900
| T I o I | _________________ | T I B 11 11111 e et dlgd [ 1 11111 _____________________ 111111 | T I B 11 1111
A

i)
;
;
§>
.
§

TN s A




=
o
O
T
<
m
2
\/\(\J —— - — |~ T N
| PEQE Sk 4o TR ETRLLLL I
T i A R N
| =7 | ./
»
& u
/0 M \
M / \ PANNY SN & ~
T v N
“\ /\/k//, ~L \ ool ~ N A . / v W/ Nor /\/ AN A~
( ~7 /\\ J,\\ a\/\ /./\ ./K\ ) /
=
T
o
O
=
¥ 11000 11100
O]

g
4
)

M@dﬁﬁﬁﬂ“ﬂ%/)bf? A T A

GRAM

:
3
|
X
é
;
z;
%
§




— T \\ll\/[)(l}\\z\l‘l( N j
| T T O N ~ — —bu 7
()\ /\ /.l\/\l\/) \\z\\ll\/n\\.\/\ 4 —~ —~|— — ’L\
I
A ~ L o e~~~ PN 4
\ ~ NS A ppags an
I /hy ! /
\ < N = \ A A \,\)I\L/\ r\/\\ 0
SN A~ N [N N Y
v \/
T il L] }
11200 11300

il e G VA B e




B e e ata o Sttt Tk ot = SR e B e o S e e s e TR G B o e B e B s [ R R PR T e TR T T e
lllllllllll

(\ N [ $.?/f./(s

—~=l .~ ] — ™ N
e /\/:\/\.\/\A\I\l\,/\. ~ //\/|/\l\)/\/\\.\|\:,\ N /‘\/k«\

NN S

llllllllllll

11400

B
.
s
%ﬁ
i
?%
|5
o
{‘%
:

1%




B S N B e L e T

llllllll

AV

L~ "%

— N

N /

n
~ /T

11500

11600

AV

s

Nttt

s

o

ol

A

SR

ol




\{\l(\(\.l\))\/\\f I\\:\,\l/\(\,)\l\/\/{/l\(\ll
\J\\u/\l\:)\l T T~ Ll ~ — \\\l\l\ll(n\l\.
— R R
\7>))\\/\\ ’\I\/\\ f \I\/\.
\ /
\.
Ny — \ AN \/:\/
.\(..\,.//\I/ [ dinlai kSl / \ \ /f
- N R T\ A NN 7
/.\ /r\\/ . 1\ o ,\/\,\)A_ \,I.\\(( ~/ /\ ™ i
N r
\
v
S 1 1 1 Iy o S
11700 11800

e




|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| N [T ] TV ey g gy s P PP == P T~ ET T4
=
o
O
T
<
m
E
\lllll\\.\l\/./ \..\/\/\/\«\I)I\:l\llll_ﬂ .\\/\.\\l\.llll\l{(.\:{W\J \\l :\\l\\./;\/l
A
_ \sl,s,\,»,\{ié,é\l(,\ |
— /\
|/ /
/
~ N —~ 1A g I\
\.\\/./\L - N ~ g \. /\ Y a
((_, A \\/\/\f\_\. /\l_\ /. il /.I\ Ml / f\ /\\/\/\,.)\ \S
\ AJ/L\ RN /\ /t‘ \ L
\
=
T
o
|
=
11900 r 12000
O]

:_:__:_;::IVJ_:_;__:__:_ RN

GRAUM

b4

(

2
GRADMﬁg

‘%GRAM

Do ommires R M st Ai O R o




/ \.r\ \(.\/)\ /)/\\/\/\.(\/)))

AN N A\ TN A~ ~7\ L~

12100 12200

g BNV W 2 e B R D




T —_— \n\.}\,/\ —— 4 —
- (\.I.\I\\, /{Il\lllln~ 1 \\\\ //)\\\. /\.—
- ~ b SRVANE
_ \,I\.\ _ N \fl\../<\(<(\
v —\ — |~
o AT T \(,/
\\ /\/\\/ \ \/)\I\I\.\/\.\/)\/(Il\/
N\
y ) /N R [
LA NYSWA eSS AW, I | B et B (\/_ Al
ARV Y \/ Y /
12300 12400

7= NI 27N &%

:
§
5’
:




\\la\.\z.((.((.\ﬂ =TT —~
il YA~ b
| N/~ — %
4 — _ \K — o A\ \,\\ U~
¥
'\ N JERRERBN
/ I\ \»\ ~
T / M A N \
/ ANYVIa% v LN AN N - WAV WAIRN
T ANV /& 7 A
12500

W

AN RN

¢
3
14
7
@%
&
Q
T
&
Z
?f
%




TR T AT S =T T TN T T
\\ ] T
~™MN _ -~
/T %
M-I M A
/ / \\ //
/\( v
A \./ \\/2)\/\ (/f\/ AV A = AN ANEPE PN .\\/ \/ \‘\/ VWA \.) \\/,\/-\./\\,\(1/] \
. — y - Wi
ur v v J \ y \
............. Jooo
12600 12700

T m%«% &%«%\A éf%é% 7 i

AN T AN AA I T I T T /ﬂlill




T~ e o REEEE
Ainietnll =2 N TR LA T T ~—
| LT , "
- |/
]
| I\
\
S R O pEA
/\.\J/K..\. r\ /\\(\/. NN \//\L\/).\,/ \./r/ \/ll//)\(e < | A \,/ Y \r\I,L\.\. ~V \
N =N\ ) \[7 1 ESAW /g v
v /
12800 12900

L hepom et rbls s

(>




Y I I O O Y R I A T e o T I
=
a
O
T
] L - — ] P \(.‘\\.d \\I\,l))J - oA \(.\/.I;I\))
d s |N\ —~ -~ __ / A \1\/1\4 v V /)7) T ™~ ]
PR = d L\, Vv~
~7Y @) L
\/ = |
/
/(/ i IN
N — ~
v / A\ v/ / r ~T 7T N o~ N\
\.(.\/\ /. A A ,\\ \ - N 4 \ //\//l\/k //7.»\ /> \.(f\l\ /.,\ v
VAT WINT v N \ v
v <
o
@)
x
=
T
[
O}
=
¥ 13000 13100
@)
| o I | 1111 __I__________ 111 111 ___-______ 111 | | | 11111 1| 1] ] 11111 ] L1l l]l] ______________________ 1 11111]
\

@@fﬁﬁﬁ

GRAM%\
GRADM@

I
|
|
|
|
I
l
|
IIfTVD
:
|
|




N

S

\'




\\/:\.\\llll/l’\\l/}\l‘.ll\}} ’.ll\//.l\l\!\.\l./ \l\\l\l.\(‘:l\..\lllll/llll\;\l\.xf)](l\:\l\l\l(ll!l\\/:\._
S 1 BV
/ _ /!
/
N\ A~ VA ~~ |\ I A \\(< \\;
A\ BYRD Sarau b NI T \ s AN A e D \ 1T
\/ v
o NS RRN
13400 13500




—\ YN VA A /\

AN RIS £ v —_ e ~
N LI AN I ANy //\)(.L N ﬁ«\/\\\/i \
v

13600

%@%%V&sz%{%Kgf%y&@%

(X

s




e e ol ] i PNy

lllllllll

lllllllll

S

Beaghe

.r<<.r/

N

A

2N

P NELY

\\J

Ny

r\/[\.\,

\

.l..,\/ ~

\/

13700

13800

¢




=
a
@)
T
- —~ —_~ T l:l\./.[ll\. el
).()7«/ S>\,\\ .//l \\]/((\\ /;l\l\\,.\ Aﬂl /f\._ l\.l\\\
v T Y =Y 3 _\\
y /
&
£
A \,7\/ P
~ i VR dh R Bl /™ N\ = B RSBV Gl o
\/\.\\;( vy v /,\\, ~ — N e Ly J /_ \.)NJ \,\k/\ STl 2oV N\ N
U—7 x / v \l
\
=
T
e
()
=
13900 o 14000
o
_____________________________________ Ll LLLL L ] | LLlL L 1 | T T T T e Ll L Ll ___7y_ ____________________ LU L L L L ]] Ll L]l Li Ll
=
2
<
o

M,

VY

Ws4
/!

v

N
?GRAM

o




—= N~ ot s .- ANV= v S
T =T T )2l T T 1 Ny
~l LI AN
’\ /,\’ AN
/
/
JA M
~ Ly = AR r Ve L\ Vi RSt
\%
PYSS S0 - FOIS N S N AN SN AN AN S AN SNANE IR SRR S 1 i S 5
14100 14200
_______________________________________ LUt Ll 1] Lt Ll | | Y e e e v Lty L]l ____________________________
LA\ AN A H\/f% \H“
WA N ALVA Nl G




- — —

~ N

N,

ASVAlN

- A~ A

N

IIIIII

ge




\/\\ll\./ I(/\)\ll\')..[.ll._ \\{/|\I\l\\l\’ \l\l\n)/
T — — A v
__ - Sy AV T T T T —\\
\ _\ r,\/J\,,)(\I\\.\ll{\/.\; \l\l
Lo
[ —
~ T \
~ 0N LN AN ~ \(\ hd PUSHANA ’ \// \
s —t . 5/\/. A /<\\/{>\ />,<<\<
14500 14600

TR PRI ST ETTRTI FETRTHITN FETTTNT FTTSTTT MR TR FITT R FESTETTTTY PET TR TETE DR T e




\..)\./\\(,7\\/|( I\/l\)\,\//\.\z/\ )\:,\.\,/\(.\(5\.:/-\:\\

R AN N

T EPYINE SN v

\ a7l —"Xrn LA N

llllllll

IIIIIIIIIIIII

14700

i W




— R e ity —_ = —_ A — — T\
~+ y ~ - T AV At
— J //\.l\.lll\\;\/.l\l.\ _ \.rl\\\l\n\/ v \/\)\(.\J\
||~/ | b
\ ,_\
B N\ \ N \.\la/\ N
~Tl N n A Paoah i i — R % L\,
A N~ /\./\ f\) w/\.\.\ VA =T /\\S A r.\,\ T /\ /, )\L/ >|.\.r\l\ /(\.\ T
v \ \ \Y]
AV
P
14800 14900

N




=
o
O
=
<
0
)/I\I\u\\__ = \\|\|\,|l //./l/\.r(f\l\;.\!n)\.\\:\[:l . \\,\,\/\I\/,\,\,\(\,,\\lf}f)ll/;
'\\\ ’ /8 il p 8
|/ _,\
[
&
O
J
N o ~— A ; SR\
N - ~/ ~ A, AW \ N = —~ “ = W
/\\ T /\\ /.\\// >.\?/\/r.\\| /ﬁ),?)..r \I.)\/I)\./\\. v \J/ ~\l \(./ s\\/z?\.l\kf\\ W
\/ N[ 4 ( A4 4
\V}
=
=
x
()
=
o 15000 15100
5
i o b e b s b b b e b b b b b b b
3 s
< <
ndl hd
: L Y

N

¢

s

N2

Mg

%

A

%S

EL

2

b/

h

o

GRADM-

/ﬁTVD




||||||||

lllllllllllllllll

llllllll

|||||||||||||||||

A

N
\/.\,\\/

N\

\/

\/\l/

(/\(,\/f

\|\L/

N1

l//\/

IIIII

NASNG

e




A P S L N VN  —
\,a\. d 1 T I\'\r\lll// \./\\\:\l\ll\\l\ B \/\ ,)\/\/\(( \//\\)sz)\\( :/\\n\nll\\\l\J \
—\ X ~ — | 1 \/ _
\/ |/
Vv
2N \3
SN IASE NG VRSN ARG ARRgP Ao A
L~ r |\/ \I\ —1 \~ ~ - | N I~ w™\ AN <
\ 7] N N /\\(f\/\/\ ARRE WVl Vs \/
15400 15500

{
>
j?
;
2%
2
J




"2 e ol —~— T T~y T — LN A= —— T
T——=%"T 1 N alonr T / \\\J NEd I
\ /\.. /\\nl/nld \ 7
/ Y | / /
v |/ }
/
\.\/ \/
/L
<\/ v —A — ~— .. A ~N
— \ J /
\\Y Y 7
stoldot ) J_
15600 15700

i o i

L1




T T =N T o —| TTTVINvAAYTY —~
A 7 AT VL T T e
1 /L ¥
v | ~ |
y v
A "\ N\ /
i = R N S L S R VA
s R N IL\(\.k./ 1\ \_ ),\/\(II V™A s~ VAR /
. \_ /T / //\/_\/ \>\\/\ //l\ / af N/
N \
\/ v
15800
11 ] 11111 111 111 1111 L1111 L1l 111l 111111 __________h__________________ RN ] LUttt 11 lll ]l L1111l 1] L1111l

AN AN A
ki ISt v SV /U (e




=
@)
@]
T
e~ — T~ = — ——
TN g - yh Iz T Dsge ! /™
—T 1 / T~ L~ 7 ,\ foa) ™~
4
y |
&
©)
A\ Rf N|
N AL N — | S =Y 1 ~—
/|/\>1 Sy /\\.(\ufx\ S B AN Jx.fa/\.\/ \|.\|||\/,\ )»(\zx/»ll \.JS\/\ s /|\/,\)/
/.
7
=
T
(o
o
e e L S S I S S S S S I S e S S
=
15900 m-w“_.mooo

i A

RAUM
GRADM

GRAM
%

N
\

| - TVD




Azimuthal Gamma Ray - Apparent - Down
Quadrant 0.5 ft Average GRADM

0 200

API
True Vertical Depth TVD

| F ' \ ;
| - S ( H
s !
- ) :
| = A \ H
| - N\ - i
= — :
I — \ ( :
| o L / i
= L H
- [ { ]
| F 2 [ : :
' - S < T
| S ! > :
| = ] 1 :
- \ | :
| : / \ :
| - N i
| - / \ ;
| - 5 ! =.
| GRADM E Q [ !
| 1 ! ’
= H $ ( i
| - ! ° ;
| ~GRAM = ; ( | !
| GRAUM F-GRIM  [-GRTM ) | ;
<, \ H
1 L4 - =
) — )
| ! N ;
N i
| See Remark 2 / \ !
N\ \
h 2 »—ROPA Y—woBA TCDM-
TVD
Gamma Ray - Apparent 0.5 ft Average GRAM < Depth Averaged ROP 3 ft Average ROPA Weight On Bit, Average 1 ft Average WOBA
0 200 E 1000 0 100
API N ft/h kib
) N
Azimuthal Gamma Ray - Apparent - Up Quadrant e Gamma Time Since Drilled GRTM Downhole Temperature TCDM
0.5 ft Average GRAUM I 0 600 300
o S I sl (e ool
0 200 min degF
API




