OPERATOR: Extraction Oil & Gas
WELL NAME: Launer 5N

FIELD NAME: DJ Basin - Wattenberg LAT/LONG: 40.539941, -104.852323

DRILLING RIG: Patterson 346 SURFACE HOLE: SESE S26-T7N-R67W, 746' FSL, 380' FEL

API #: 05-123-45172 BOTTOM HOLE:S27-T7N-R67W, 1884' FSL, 2562' FEL Earth Sci ) A LLC

arth Science Agency,
COUNTY: Weld LEGEND
STATE: Colorado
CHALK SHALE

GROUND ELEVATION: 4927" - -
KELLY BUSHING: 4952 % LIMESTONE T SILTY SHALE
DRILLING FLUID:  OBM — .
TVD VS, MD: 102"/ 14806 ST SHALY LIMESTONE T SHALY SILTSTONE
SPUD DATE: December 4, 2017 - MARLSTONE T~ SHALY SANDSTONE
TD DATE: December 8, 2017

DEPTHS LOGGED:  6000' - 14806' - CALCAREOUS SHALE .-~ SANDSTONE

DATES LOGGED: December 4, 2017 - December 8, 2017 - DOLOMITE w ANHYDRITE
GEOLOGISTS: Brian Whitfield, Ross Apodaca
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-6000 Surface
preset. Spud
and drilled out
from surface of
1500' MD at
1015 hrs on

| 12/4/2017; Bit
#1 - Reed TK59,

? 5x14, 8.5"
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AZM 341.92,
TVD 6010.21

-6200 WT 8.45,
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-6250 SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc; SHLY SS:
It-med gy, fri, f gr, subrnd-
subang, w srt, sl calc cmt;

-6265 INC 4.11,
AZM 16.44,
TVD 6104.01
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-6360 INC 2.12,
AZM 356.11,
TVD 6198.87




-6380 i { [
i
i
I
-6390 !
|
|
!
-6400 = oo .
250 3 3 3 0 ‘ so Moo -6400 WT 8.45
0 l‘ g8 8 0 00 1000 A
-6410
-6420
L ||<
§
|
-6430 |
i
-6440
-6450 —
| -6500 SHLY SLTST: med-
: N 239, dk gy, frm, blky-sub blky,
6460 i TVD 6291.8 gr-rthy, sl calc; SHLY SS:
I' ) It-med gy, fri, f gr, subrnd-
i 4 subang, w srt, sl calc cmt;
t
-6470 I‘ i
I
1 ;
| 1
-6480 i
i i
L !
I §
o
-6490 i : :
!
i a .
6500 i { —
B 25() e li2 > o 50 100 6500 WT 8.45
0 : ! S g8 8 o J 500 1000 Vs o4
| |
-6510 1
| l
] i ~
I
i
-6520 At
Ll
)
|
-6530 /
|
[
-6540 'I
I
|
|
-6550 { -6548 INC 0.31,
i AZM 239.55,
i TVD 6386.77
I
6560 b {
I
I
-6570
I
|
|
-6580 by
-6590 | i
|
I
o
-6600 o oo .
250 212 3> 2 o 50 hoo
- -6600 WT 8.45,
0 } il 8 8 o | 500 1000 A
P |
-6610 —| ] i
] i; z
I ]
6620 —| L] j
i i
_ ] |
I li
L h
-6630 — i il
1] 1 { . |




-6640 —

-6650 —

-6660 —

-6670 —

-6680 —

-6690 —

-6700

-6710

-6720

-6730

-6740

-6750

-6760 —

-6770 —

-6780 —

-6790 —

-6800 —

-6810 —

-6820 —

-6830 —

-6840 —

-6850 —

-6860 —

-6870 —

-6880 —

0
7600
7400

10
7400

AN NNANA—AA

125
6900

f~/" V—J’A"—WNNV«,

250
0
6400

250
6400

0001

=) =
o
A
T
W
(RS
1Y
1l
Yy}
Fiiif
bt
Il
(il
1A
Ly
A )
Vo
L7
o
b
oy
Iy
o
[
o
[
A
A
1
H
by
188
T
oy
2
[T
I
GHN
i
[TEE
i
i
[
| |
| !
|
\
|
|
|
|
=1l g
|
|
1
]
{
|

0001

0000}

0000}

oo

50 1100y
00 1000

-6643 INC 0.62,

AZM 278.82,
TVD 6481.76

-6666 INC 0.8,
AZM 294.94,
TVD 6504.76
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VIS 38

s s

50 10

oo

P MMM-——/\M—‘-‘—_

500 100

-6704 Reached
KOP of 6704'
MD, 6543' TVD
at 0145 hrs on
12/5/2017.
TOOH for
agitator.
Resumed
drilling at 0445
hrs on
12/5/2017.

-6704 Change

TVD Scale

-6750 SHLY SLTST: med-
dk gy, frm, blky-sub blky,

gr-rthy, sl calc; SHLY SS:
It-med gy, fri, f gr, subrnd-
subang, w srt, sl calc cmt;

-6760 INC 9.72,
AZM 272.51,
TVD 6598.28
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20.99, AZM
273.22, TVD
6688.77
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268.55, TVD

6929.92

-7149 Top

Sharon Springs -7200 MARL: dk gy-blk,

Formation; sbblky-sbplty, sft-sbfrm, v

6938"TVD calc, mod arg, sl silty; tr
bent; tr pyr; tr fos frags;
CHK: It-med gy, sft-sbfrm,
sbblky, mot, rthy Istr, v
calc;

-7178 Top

Niobrara

Formation;

6959' TVD

-7202 Top A

Chalk

Formation;

6976' TVD

7220 WT 8.8,

VIS 38

7231 Top A

Marl Formation;

6996' TVD

7231 INC

48.39, AZM

266.21, TVD

6995.9 -7300 MARL: dk gy-blk,
sbblky-sbplty, sft-sbfrm,
mod calc, sl arg; CHK: med
gy, sft-sbfrm, sbblky, mot,
v calc, rthy Istr; tr bent; tr
pyr;

7300 WT 8.8,

VIS 38

7325 INC

53.91, AZM

267.71, TVD

7054.84

Pedd

-7346 Fault: 18'
up-throw; went
from A Marl to
B2 Chalk

-7346 Top B2

Chalk
Formation;
7066' TVD

-7400 CHK: med gy, sft-
sbfrm, sbblky, mot, v calc,
rthy Istr; MARL: dk gy-blk,
sbblky-sbplty, sft-sbfrm,
mod calc, sl arg; tr bent; tr
pyr;
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-7400 WT 8.8,
VIS 38

-7419 INC
60.72, AZM
269.03, TVD
7105.57

-7428 Top B
Marl Formation;

7109' TVD

-7490 WT 8.8,
VIS 38

-7500 MARL: dk gy-blk,
sbblky-sbplty, sft-sbfrm,
mod calc, sl arg; CHK: med
gy, sft-sbfrm, sbblky, mot,
v calc, rthy Istr; tr bent; tr

pyr;

-7502 Top
Payzone - C
Chalk
Formation;
7138' TVD

-7513 INC
72.78, AZM
270.05, TVD
7142.61

-7607 INC 84.4,

AZM 270.84,
TVD 7161.18

-7620 WT 8.8,
VIS 38
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-7701 INC
90.01, AZM
271.54, TVD
7165.76

-7720 WT 8.8,
VIS 38

-7750 CHK: It gy, sft-
subfrm, subblky, mot, v
calc, rthy-sl wxy lIstr;
MARL: dk gy-blk, subblky-
subplty, sft-subfrm, v calc,
mod arg, sl silty intbds; tr
bent; mod pyr; tr forams, tr
fos frags;

-7772 Reached

LP of 7772' MD,

7165' TVD at
1115 hrs on
12/5/2017 and
immediately
began drilling
the lateral.

-7772 Change

TVD Scale

-7795 INC
90.59, AZM
271.94, TVD
7165.27

-7820 WT 8.8,
VIS 38

-7889 INC
92.89, AZM
271.54, TVD
7162.41
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-8310 —
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-8350 —
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-8172 INC 93.9,
AZM 271.32,
TVD 7144.14

0001
0000}

-8200 WT 9, VIS
38

-8250 CHK: It gy, sft-
subfrm, subblky, mot, v
calc, rthy-sl wxy lIstr;
MARL: dk gy-blk, subblky-
subplty, sft-subfrm, v calc,
mod arg, sl silty intbds; tr
bent; mod pyr; tr forams;

-8266 INC 93.9,
AZM 270.93,
TVD 7137.74

B e R G

oL
0001
0000}

-8300 WT 9, VIS
38

s

-8360 INC
93.59, AZM
269.83, TVD
7131.6

AL

oL
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0000}

-8400 WT 9, VIS
38

————— | ————




mod calc, sl arg; CHK: med
, rthy Istr; tr bent; tr

gy, sft-sbfrm, sbblky, mot,

v calc

-8500 MARL: dk gy-blk,
sbblky-sbplty, sft-sbfrm,
pyr;
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4444,4_

-8690

-8700

250

25" 50 10
7100 7000)

500 1000 ST00WT 9, VIS -8750 CHK: It gy, sft-
subfrm, subblky, mot, v
calc, rthy-sl wxy lIstr;
MARL: dk gy-blk, subblky-
subplty, sft-subfrm, v calc,
mod arg, sl silty intbds; tr
bent; mod pyr; tr forams;
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-8927 INC 93.5,
AZM 269.91,
TVD 7107.96

-9000 CHK: It gy, sft-
subfrm, subblky, mot, v
calc, rthy-sl wxy lIstr;
MARL: dk gy-blk, subblky-
subplty, sft-subfrm, v calc,
mod arg, sl silty intbds; tr
bent; mod pyr; tr forams;

-9000 WT 9, VIS
38

-9023 INC
92.62, AZM
270.13, TVD
7102.83

-9100 WT 9, VIS
38

-9117 INC
93.11, AZM
270.05, TVD
7098.13
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9211 INC MARL: dk gy-blk, subblky-

92.71, AZM subplty, sft-subfrm, v calc,

270.62, TVD mod arg, sl silty intbds; tr

7093.36 bent; tr pyr; tr forams;
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-9495 INC
90.99, AZM
270.44, TVD
7081

-9500 CHK: It gy, sft-
subfrm, subblky, mot, v
calc, rthy-sl wxy lIstr;
MARL: dk gy-blk, subblky-
subplty, sft-subfrm, v calc,
mod arg, sl silty intbds; tr
bent; tr pyr; tr forams;

-9510 WT 9, VIS
38

-9589 INC
90.41, AZM
269.74, TVD
7079.85

-9610 WT 9, VIS
38

-9683 INC
90.81, AZM
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270.22, TVD
7078.85

-9700 WT 9, VIS
38

-9750 CHK: It gy, sft-
subfrm, subblky, mot, v
calc, rthy-sl wxy lIstr;
MARL: dk gy-blk, subblky-
subplty, sft-subfrm, v calc,
mod arg, sl silty intbds; tr
bent; tr pyr; tr forams;

-9778 INC 90.5,
AZM 270.93,
TVD 7077.76

-9800 WT 9, VIS
38

-9872 INC 91.6,
AZM 272.34,
TVD 7076.04

-9900 WT 9, VIS
38
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-10000 CHK: It gy, sft-
subfrm, subblky, mot, v
calc, rthy-sl wxy lIstr;
MARL: dk gy-blk, subblky-
subplty, sft-subfrm, v calc,
mod arg, sl silty intbds; tr
bent; tr pyr; tr forams;

-10000 WT 9,
VIS 38

-10061 INC
90.59, AZM
271.81, TVD
7072.43

-10100 WT 9,
VIS 38

-10155 INC
89.62, AZM
272.43, TVD
7072.25
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-10200 WT 9,
VIS 39

-10249 INC
89.4, AZM
273.35, TVD
7073.06

-10250 CHK: It gy, sft-
subfrm, subblky, mot, v
calc, rthy-sl wxy lIstr;
MARL: dk gy-blk, subblky-
subplty, sft-subfrm, v calc,
mod arg, sl silty intbds; tr
bent; tr pyr; tr forams;

-10300 WT 9,
VIS 39

-10311 0000 hrs
on 12/6/2017

-10400 WT 9,
VIS 38

-10437 INC
90.99, AZM
273.04, TVD
7072.42
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-10500 CHK: It gy, sft-
subfrm, subblky, mot, v
calc, rthy-sl wxy lIstr;
MARL: dk gy-blk, subblky-
subplty, sft-subfrm, v calc,
mod arg, sl silty intbds; tr
bent; tr pyr; tr forams;

-10500 WT 9,
VIS 38

-10532 INC
91.21, AZM
271.41, TVD
7070.59

-10600 WT 9,
VIS 38

-10626 INC
90.01, AZM
270.53, TVD
7069.59

-10700 WT 9,
VIS 38

-10750 CHK: It gy, sft-
subfrm, subblky, mot, v
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-10720 INC
89.7, AZM
269.12, TVD
7069.83

calc, rthy-sl wxy Istr;
MARL: dk gy-blk, subblky-
subplty, sft-subfrm, v calc,
mod arg, sl silty intbds;
mod bent; tr pyr; tr forams;

-10800 WT 9,

VIS 38

-10814 INC
90.1, AZM
268.42, TVD
7070

-10900 WT 9,

VIS 38

-10909 INC
90.1, AZM
268.42, TVD
7069.83

-11000 CHK: It gy, sft-
subfrm, subblky, mot, v
calc, rthy-sl wxy Istr;
MARL: dk gy-blk, subblky-
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-11003 INC
90.81, AZM
268.94, TVD
7069.08

VIS 38

-11020 WT 9,

-11097 INC
88.6, AZM
269.74, TVD
7069.57

-11110 WT 9,
VIS 38

-11191 INC
88.38, AZM
269.43, TVD
7072.04

-11210 WT 9,
VIS 38

subplty, sft-subfrm, v calc,
mod arg, sl silty intbds; tr
bent; tr pyr; tr forams;

-11250 CHK: It gy, sft-
subfrm, subblky, mot, v
calc, rthy-sl wxy Istr;
MARL: dk gy-blk, subblky-
subplty, sft-subfrm, v calc,
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mod arg, sl silty intbds;
mod bent; tr pyr; tr forams;

-11286 INC
88.82, AZM
269.65, TVD
7074.37

-11300 WT 9,

VIS 38

XX K

-11380 INC
89.22, AZM
269.43, TVD
7075.97

-11400 WT 9,
VIS 38

-11500 CHK: It gy, sft-
subfrm, subblky, mot, v
calc, rthy-sl wxy Istr;
MARL: dk gy-blk, subblky-
subplty, sft-subfrm, v calc,
mod arg, sl silty intbds;
mod bent; tr pyr; tr forams;
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-11750 CHK: It gy, sft-
subfrm, subblky, mot, v
calc, rthy-sl wxy lIstr;
MARL: dk gy-blk, subblky-
subplty, sft-subfrm, v calc,
mod arg, sl silty intbds;
mod bent; tr pyr; tr forams,
tr fos frags;
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-11757 INC
89.7, AZM
270.13, TVD
7074.18

-11800 WT 9,
VIS 38

-11851 INC
89.62, AZM
270.53, TVD
7074.73

500 1000

-11900 WT 9,
VIS 38

v/

-11946 INC 92,
AZM 270.13,
TVD 7073.39

-12000 CHK: It gy, sft-
subfrm, subblky, mot, v
calc, rthy-sl wxy lIstr;
MARL: dk gy-blk, subblky-
subplty, sft-subfrm, v calc,
mod arg, sl silty intbds;
mod bent; tr pyr; tr forams,
tr fos frags;
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-12000 WT 9,
VIS 38

-12041 INC
92.31, AZM
270.62, TVD
7069.82

-12090 WT 9.1,
VIS 38

-12102 TOOH
for BHA at 1000
hrs on
12/6/2017.
Resumed
drilling at 2147
hrs on
12/6/2017; Bit

#2 - Ulterra

U516M, 5x14,

8.5"

-12135 INC

91.12, AZM

271.32, TVD

7067.01

12200 WT -12250 CHK: It gy, sft-

915, VIS 38 subfrm, subblky, mot, v
calc, rthy-sl wxy lIstr;
MARL: dk gy-blk, subblky-
subplty, sft-subfrm, v calc,
mod arg, sl silty intbds; tr
bent; tr pyr; tr forams, tr fos
frags;

12229 INC

89.31, AZM
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271.54, TVD
7066.65

12300 WT
9.15, VIS 38

-12323 INC
89.31, AZM
271.15, TVD
7067.79

-12384 0000 hrs
on 12/7/2017

-12400 WT 9.2,
VIS 38

12417 INC
89.7, AZM
270.75, TVD
7068.6

-12500 CHK: It gy, sft-
subfrm, subblky, mot, v
calc, rthy-sl wxy lIstr;
MARL: dk gy-blk, subblky-
subplty, sft-subfrm, v calc,
mod arg, sl silty intbds; tr
bent; tr pyr; tr forams, tr fos
frags;
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-12795 INC
89.7, AZM
270.13, TVD
7073.76

-12810 WT
9.25, VIS 38

-12836 Fault: 4'
down-throw;
stayed in C
Chalk

-12888 INC
89.79, AZM
269.52, TVD
707417

-12900 WT
9.25, VIS 38

-13000 CHK: It gy, sft-
subfrm, subblky, mot, v
calc, rthy-sl wxy lIstr;
MARL: dk gy-blk, subblky-
subplty, sft-subfrm, v calc,
mod arg, sl silty intbds; tr
bent; tr pyr; tr forams, tr fos
frags;
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-13000 WT
9.25, VIS 38

-13078 INC
89.79, AZM
269.43, TVD
7074.87

-13100 WT
9.25, VIS 38

-13172 INC
88.51, AZM
270.31, TVD
7076.26

-13200 WT
9.25, VIS 38

-13250 CHK: It gy, sft-
subfrm, subblky, mot, v
calc, rthy-sl wxy lIstr;
MARL: dk gy-blk, subblky-
subplty, sft-subfrm, v calc,
mod arg, sl silty intbds; tr
bent; tr pyr; tr forams, tr fos
frags;
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88.69, AZM

270.93, TVD
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271.19, TVD
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-13500 CHK: It gy, sft-

13455 INC subfrm, subblky, mot, v

90.41, AZM calc, rthy-sl wxy lIstr;

273.22, TVD MARL: dk gy-blk, subblky-

70811 subplty, sft-subfrm, v calc,
mod arg, sl silty intbds; tr
bent; tr pyr; tr forams, tr fos
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-13549 INC

89.88, AZM

271.72, TVD

7080.87

-13600 WT

9.25, VIS 38

-13643 INC 89,

AZM 270.44,

TVD 7081.79

-13700 WT -13750 CHK: It gy, sft-

925, VIS 38 subfrm, subblky, mot, v
calc, rthy-sl wxy lIstr;
MARL: dk gy-blk, subblky-
subplty, sft-subfrm, v calc,
mod arg, sl silty intbds; tr
bent; tr pyr; tr forams, tr fos
frags;
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-13800 WT
9.25, VIS 38
-13832 INC
88.29, AZM
269.91, TVD
7084.21
-13900 WT
9.25, VIS 38
-13926 INC
88.51, AZM
270.62, TVD
7086.84
-14000 CHK: It gy, sft-
subfrm, subblky, mot, v
calc, rthy-sl wxy lIstr;
MARL: dk gy-blk, subblky-
subplty, sft-subfrm, v calc,
mod arg, sl silty intbds; tr
bent; tr pyr; tr forams, tr fos
frags;
-14000 WT 9.3,
VIS 41




-14020

-14030

-14040

-14050

-14060

-14070

-14080

-14090

-14100

-14110

-14120

-14130

-14140

-14150

-14160

-14170

-14180

-14190

-14200

-14210

-14220

-14230

-14240

-14250

-14260

-14270

-

£

—

A
Ve Adech Vo WAl

a~

N~

=

2
7100

N

i,

——

250
7000

250
7000

3 A

S 55 S O PO BOSLLUO SO IR S U S

\\
A
1

ol

oo

0001
0000}

i e — —

0000}

o e e S S N

B

50 100y
500 1000
ﬂ ~
}
50 100y
500 1000

-14021 INC
89.22, AZM
271.24, TVD
7088.72

-14091 TOOH
for BHA at 1300
hrs on
12/7/2017.
Resumed
drilling at 0110
hrs on
12/8/2017; Bit
#3 - Reed TK59,
5x14, 8.5"

-14091 0000 hrs

on 12/8/2017

-14116 INC

89.88, AZM

271.15, TVD

7089.47

-14140 WT 9.3,

VIS 40

DO WT 9.3, -14250 CHK: It gy, sft-
subfrm, subblky, mot, v
calc, rthy-sl wxy lIstr;

-14210 INC MARL: dk gy-blk, subblky-

2(7354;’1 A%\’Y'D subplty, sft-subfrm, v calc,

7091.69 mod arg, sl silty intbds; tr

bent; tr pyr; tr forams, tr fos
frags;




{ L 1
Vo
Vil
14280 — ( o1 sz
|
pil |
p
(|
-14290 — i
|
Lo
‘ \\ : \\ -3;(-
|
] L
-14300 1 250 aliz 2 2 50 100
7100 7000 St 8 g 0 500 1000
Lo 5]
( ‘\'| \ -14305 INC
-14310 — et 85.9, AZM
et 268.94, TVD
‘!n 7097.23
U
14320 —| N I )
il 14320 WT 9.3,
h VIS 40
I
i
-14330 — {l (
i
il
]
i
14340 — A b
|
g |
%
-14350 — {
'\i
|
-14360 — }
\ |
/i ]
-14370 — }
i =z
i !
i \
‘1 E
-14380 — | )
g |
| >
li <
-14390 — i S
i N
(f -
[
-14400 — q ig, 250 3 3 2.0 0 50 100 -14399 INC
7100 7000 ' S S S 0 500 1000 89.09, AZM
2 269.74, TVD
! 7101.34
14410 — } il
I
i
-14420 — i
14420 WT 9.3,
i VIS 39
-14430 — k> !
i |
( B
-14440 — | |
| i
| |
EE
-14450 b |
li | | -14500 CHK: It gy, sft-
li subfrm, subblky, mot, v
14460 i calc, rthy-sl wxy lIstr;
! MARL: dk gy-blk, subblky-
i subplty, sft-subfrm, v calc,
o =z oo
S i mod arg, sl silty intbds; tr
-14470 (1 l| Il bent; tr pyr; tr forams, tr fos
I i frags;
LA S |
by |
-14480 Q } ll :
P
( i
Iyl
-14490 B1i Iy
I |
f [ | 14493 INC
\\ { \ \\ 88.82, AZM
-14500 b5 250 SRE S o jzo 109 oa0s
7100 7000 ! : © ) 8 3 0 500 1000 .
g o
bt \
e
14510 —| - 1
1o 14510 WT 9.3,
b ! VIS 39
| v
it
-14520 — |i : !;
I
by
! 1 o J 1




-14530

-14540

-14550

-14560

-14570

-14580

-14590

-14600

-14610

-14620

-14630

-14640

-14650

-14660

-14670

-14680

-14690

-14700

-14710

-14720

-14730

-14740

-14750

-14770 —

-14780 —

7100

25
7100

250
7000

250
7000

e e

0l

i T

([ 0 0 g

—im

0001

g R
e —

0000}

0000}

oo

oo

50 100y
500 1000

Y &

N\,
50 100
500 1000

-14588 INC
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-14700 WT 9.3,

VIS 39

-14750 CHK: It gy, sft-
subfrm, subblky, mot, v
calc, rthy-sl wxy lIstr;
MARL: dk gy-blk, subblky-
subplty, sft-subfrm, v calc,
mod arg, sl silty intbds; tr
bent; tr pyr; tr forams, tr fos
frags;
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TOTAL DEPTH = 14806' Thank you for using Earth Science Agency




