OPERATOR:

Extraction Oil & Gas

WELL NAME: Berthoud Farms 8E-10-7N

FIELD NAME: DJ Basin - Wattenberg
DRILLING RIG: Patterson 901

LAT/LONG: 40.32443, -105.040233
SURFACE HOLE: NESE S7-T4N-R68W, 1546' FSL, 930" FEL

API #: 05-123-45719 BOTTOM HOLE: S8-T4S-R68W, 1144' FNL, 460' FEL _
Earth Science Agency, LLC

COUNTY: Weld LEGEND
STATE: Colorado

- CHALK - SHALE
GROUND ELEVATION: 5033'
KELLY BUSHING: 5062 % LIMESTONE T SILTY SHALE
DRILLING FLUID: OBM — o
TVD VS. MD: 6194' | 10750 E-=-T SHALY LIMESTONE T SHALY SILTSTONE
SPUD DATE: April 30, 2018 E—

- MARLSTONE ~— - SHALY SANDSTONE
TD DATE: May 1, 2018
DEPTHS LOGGED:  4500' - 10790' - CALCAREOUS SHALE .-~ SANDSTONE

MEASURED DEPTH (FT)

-4500

DATES LOGGED:
GEOLOGISTS:
SCALE:

MUDLOGGER INTERP

PHOTOS

April 30, 2018 - May 1, 2018

w ANHYDRITE

Blake Eatherton, Dan Jacobs

5" =100'
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MUD VOL. 800 bbl
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SYMBOLS
COMMENTS
CUTTINGS %

SAMPLE DESCRIPTION

-

-4510 —

-4520 — —

-4530 — I—

-4540 —| T

-4550 —

-4560 — I—

-4570 —

-4580 —

-4590 — I—

-4600 —

-4610 —

-4620 —| L

0
7600

-4500 Surface
preset. Spud
and drilled out
from surface of
1542' MD at
1046 hrs on
4/30/2018; Bit
#1 - Reed TK56,
7x12, 7.875"

’l
|
f<

\ﬁ\

-4500 There is
no gas or
wetness data
available
through 5395'.

-4535 INC
36.19, AZM
19.47, TVD
3987.77

-4560 WT 9, VIS
43

500 10

250
0 00 100

oL
00l

-4600 WT 9, VIS
43

0001
0000}
oo




-4630

-4640

-4650

-4660

-4670

-4680

-4690

-4700

-4710

-4720

-4730

-4740

-4750

-4760

-4770

-4780

-4790

-4800

-4810

-4820

-4830

-4840

-4850

-4860

-4870

-4880

-4890

-4630 INC 36.9,
AZM 21.05,
TVD 4064.09

oL
00l
0001
0000}
oo

-4700 WT 9, VIS
43

-4726 INC 38,
AZM 19.64,
TVD 4140.31

-4750 SHLY SLTST: med
gy, occ drk gy, frm, blky-sb
blky, gr-rthy, sl calc, sme v
f sd interbed; SHLY SS: It-
med gy, fri, v f gr, subrnd-
subang, w srt, sl calc cmt,
tr foss frags;

oL
00l
0001
0000}
oo

-4800 WT 9, VIS
43

-4821 INC 38.8,
AZM 22.07,
TVD 4214.76




-4900

-4910

-4920

-4930

-4940

-4950

-4960

-4970

-4980

-4990

-5000

-5010

-5020

-5030

-5040

-5050

-5060

-5070

-5080

-5090

-5100

-5110

-5120

-5130

-5140

-5150

0
7600

—lo
- {7600

0
7600

1125
3800

125
3800

 ————— W~ g

T —
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——“NNMM\_
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0

250
0
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ol

ol

00l

00l

00l

0001

0001

0001

0000}

0000}

0000}

-4900 WT 9, VIS
43

-4917 INC 40.3,
AZM 23.83,
TVD 4288.78

-5000 SHLY SLTST: med
gy, occ drk gy, frm, blky-sb
blky, gr-rthy, sl calc, sme v
f sd interbed; SHLY SS: It-
med gy, fri, v f gr, subrnd-
subang, w srt, sl calc cmt;

-5000 WT 9, VIS
43

-5012 INC
43.31, AZM
22.64, TVD
4359.59

e

[S)s)

50 00y
500 1000

-5107 INC
39.28, AZM
22.46, TVD
4430.95

-5120 WT 9, VIS
43




-0 10U

-5170

-5180

-5190

-5200

-5210

-5220

-5230

-5240

-5250

-5260

-5270

-5280

-5290

-5300

-56310

-56320

-56330

-5340

-5350

-5360

-5370

-5380

-5390

-5400

-5410

-5420

0
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0
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ol
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0001
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0001
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0000}

0000}

oo

50N\, 104
500 1000

50 1
500 1000

-5203 INC
39.28, AZM
21.23, TVD
4505.26

-5220 WT 9, VIS
43

-5250 SHLY SLTST: med
gy, occ drk gy, frm, blky-sb
blky, gr-rthy, sl calc, sme v
f sd interbed; SHLY SS: It-
med gy, fri, v f gr, subrnd-
subang, w srt, sl calc cmt,
tr bent, tr pyr;

-5300 WT 9, VIS
43

-5323 INC
38.71, AZM
15.77, TVD
4598.56

5 10
500 100

-5349 TOOH for
agitator at 2228
hrs on
4/30/2018.
Resumed
drilling at 0115
hrs on 5/1/2018.

-5349 0000 hrs

on 5/1/2018

-5400 WT 9, VIS
43

-5419 INC
39.81, AZM




-5450

-5460

-5470

-5480

-5490

-5500

-56510 —

-56520 —

-56530 —

-5540 —

-5550

-5560

-5570

-5580

-5590

-5600

-5610 —

-5620 —

-5630 —

-5640 —

-5650

-5660

-5670

-5680

ceon

N

el N /

-

5000,

nZah

250
0

4500

250
4500

18.54, TVD
4672.89

e

-5500 SHLY SLTST: med
gy, occ drk gy, frm, blky-sb
blky, gr-rthy, sl calc, sme v
f sd interbed; SHLY SS: It-
med gy, fri, v f gr, subrnd-
subang, w srt, sl calc cmt,
tr bent, tr pyr;

ol

7001
0001
00001

-56500 WT 9.1,
VIS 42

-5514 INC 38.8,

AZM 14.84,
TVD 4746.41

) SO e Sy

-5566 Reached
KOP of 5566
MD, 4788' TVD
at 0152 hrs on
5/1/2018 and
immediately
began drilling
the curve.

-5566 Change

TVD Scale

-5600 SHLY SLTST: med
gy, occ drk gy, frm, blky-sb
blky, gr-rthy, sl calc, sme v
f sd interbed;

oL
001
0001
0000}
oo

-5600 WT 9.1,
VIS 42

-5609 INC
36.72, AZM
18.23, TVD
4821.52

\

R S

-5700 SHLY SLTST: med
gy, occ drk gy, frm, blky-sb
blky, gr-rthy, sl calc, sme v
f sd interbed;




TYVJIV

-5700

-5710 — P

-5720 —

-5730 — I—

-5740 —

-5750

5 0
— - —5500

-5760

-5770

-5780

-5790

-5800 —

-5810 —

-5820 —

-5830 —

-5840 —

-5850

-5860

-5870

-5880

-5890

-5900

-5910 —

-5920 —

-5930 —

-5940 —

-5950 —¢

TARE

0
5500

-

(2

0
5500

125
5000

g

SNAS

2
5000

A

250
4500

250
4500

250
4500

0l

T

Ut

001
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00l

—

——

0001

0001

0001

0000}

0000}

0000}

1 1
0 50 10
0 500 100
<
N
0 50 10
0 500 100
0 50 10
0 500 100

A\

-5704 INC
41.32, AZM
36.04, TVD
4895.54

-5720 WT 9.1,
VIS 42

-5741 Top
Sharon Springs
Formation;
4922' TVD

-5789 Top
Niobrara

Formation;
4957' TVD

-5800 INC
46.18, AZM
52.03, TVD
4965.08

-5800 MARL: dk gy-blk,
subblky-subplty, sft-subfrm,
v calc, mod arg, sl silty
intbds; SLTY SH: med-dk
gy, subfrm-frm, subplty-
plty, lam, fis, arg, tr gn-yel
bent;

-5820 Top A
Chalk
Formation;
4978' TVD

-5840 WT 9.1,
VIS 42

-5871 Top A
Marl Formation;
5010' TVD

-5895 INC
54.88, AZM
65.56, TVD
5025.58

-5900 MARL: dk gy-blk,
subblky-subplty, sft-subfrm,
mod calc, sl arg; CHK: It
gy, sft-subfrm, subblky,
mot, v calc, rthy-sl wxy Istr;
tr bent w/ dissm pyr, tr pyr;

-5910 WT 9.1,
VIS 42

-6000 MARL: dk gy-blk,




-5960

-5970

-5980

-5990

-6000

-6010

-6020

-6030

-6040

-6050

-6080

-6090

-6100

-6110

-6120

-6130

-6140

-6150

-6160

-6170

-6180

-6190

-6200

R220

AN S
Dl

125 250
5000 4500

125 / 250

5000 4500

\/

A\~ NN\
\/

125, 250
5000 4500

g ————l_

P ——

—00

e

0001

0001

0001

0000}

0000}

0000}

oo

- 50 10
0 500 1000

)0 100
500 1000

-5991 INC
65.49, AZM
75.26, TVD
5073.33

subblky-subplty, sft-subfrm,
mod calc, sl arg; CHK: It
gy, sft-subfrm, subblky,
mot, v calc, rthy-sl wxy Istr;
tr foss frags, bent w/ dissm

pyr, tr pyr;

-6010 WT 8.9,
VIS 42

-6086 INC
65.62, AZM
74.95, TVD
5112.64

-6099 Top B2
Chalk
Formation;
5118' TVD

-6100 CHK: gy- med gy,
brn mot, sft-subfrm,
subblky, rthy Istr, v calc;
MARL: dk gy-blk, subblky-
subplty, sft-subfrm, v calc,
mod arg, silty; tr bent; tr
pyr; tr forams; tr fos frags;

-6120 WT 8.9,
VIS 42

)

50 100y
500 1000

-6168 Top B

Marl Formation;

5145' TVD

-6182 INC
68.41, AZM
79.35, TVD
5150.14

-6200 WT 8.9,
VIS 41

-6250 MARL: dk gy-blk,
subblky-subplty, sft-subfrm,
mod calc, sl arg; CHK: It
gy, sft-subfrm, subblky,
mot, v calc, rthy-sl wxy Istr;
tr bent w/ dissm pyr; tr pyr,




-6230

-6240

-6270 —

-6280 —

-6290 —

-6300 —

-6310 —

-6320 —

-6330 —

-6340 —

-6350 —

-6360 —

-6370 —

-6380 —

-6390 —

-6400 —

-6410 —

-6420 —

-6430 —

-6470

N

—~

——

N~

125
5000

\ S op Sl

250
4500

5150

&0
5150

S i

—— =

O ———

2 s O

0001

0001

0000}

0000}

oo

oo

50 100y
500 1000

mod forams;

-6277 INC
72.91, AZM
84.07, TVD
5181.61

-6300 WT 8.9,
VIS 41

\

500 1000

-6373 Reached
LP of 6373' MD,
5206' TVD at
0513 hrs on
5/1/2018 and
immediately
began drilling
the lateral.

-6373 Change
TVD Scale

-6373 INC
77.42, AZM
89.05, TVD
5206.2

-6395 Top
Payzone - C
Chalk
Formation;
5211' TVD

-6440 WT 8.9,
VIS 41

-6468 INC
77.42, AZM
89.05, TVD
5226.89

-6500 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
pyr; tr fos frag; tr forams;
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0 50 100
-6500 WT 8.9,
o0 500 1000 NP
T =
-6564 INC
76.98, AZM
88.26, TVD
5248.16
0 10
-6600 WT 8.9,
500 100 VAP
=
-6659 INC 75.3,
AZM 88.34,
TVD 5270.92
s0] 100
500 1000 §53|73021WT 8.9, -6750 CHK: It gy, sft-
subfrm, subblky, mot, v
calc, rthy-sl wxy lIstr;
sz MARL: dk gy-blk, subblky-
subplty, sft-subfrm, v calc,
mod arg, sl silty intbds; tr
pyr; tr fos frag; tr forams;
1y 1 |




6760 —
6770 —
6780 —
6790 —
6800 —
6810 —
6820 —
6830 — \
6840 —
6850 —

-6870 —

- q
)
t

-6880 — \

-6890 —

-6900 — 1251
5700

-6910 —
-6920 —

|
-6930 — {l

-6960

-6970

-6980

-6990

-7000

-7010

250
5150

250
5150

250
5150

:
—

ol

50

00l

0001
0000}
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500) 1000

100

_ o)
\ 00l
0004
0000}
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0 s
0 500 1

o
00k

0004

00004

&

100

1000 |2

-6754 INC
74.42, AZM
87.95, TVD
5295.73

VIS 42

-6800 WT 8.9,

-6850 INC
75.52, AZM
87.86, TVD
5320.62

-6900 WT 8.9,
VIS 42

-6946 INC
77.99, AZM
88.34, TVD
5342.62

-7000 MARL: dk gy-blk,
subblky-subplty, sft-subfrm,
mod calc, sl arg; CHK: It
gy, sft-subfrm, subblky,
mot, v calc, rthy-sl wxy Istr;
tr bent, tr pyr;

100
000

-7000 WT 8.8,
VIS 41




’ 1 ! i)r
-7020 — i
%
|
-7030 — {
\ ;
]
\_‘
7040 — i_ S
< 1 7041 INC
‘i 79.72, AZM
\ 88.96, TVD
-7050 —| 2 5360.98
-7060 —
-7070 —
) .
-7080 — {
-7090 —
_— 4
i r
i
i
-7100 — ; AN == :
125 250) E 2 oo 50 10 7100 WT 8.6
57001‘ 5150) } g 8 500 100 oo ,
|
-7110 — |
|
[
J |
e
7120 — =
I /’
Wi
} I’ 0o
fr !
7130 — e
|
by
0
R _ ! ’ 7137 INC 80.6,
7140 1} | AZM 88.83,
o TVD 5377.38
(R
] [ \
-7150 (B \
i \
i \
7160 — ! |
i |
et
b 'l <
7170 — ! i
i |
k !
7180 — :
/ i — Z
-7190 — )
-7200 —j ; = = S :
125 250) 0 50 | 100
5700 5150 S h 8 8 8 o {500 |1000 7200 WT 8.7, -7250 MARL: dk gy-blk,
S VIS 41
subblky-subplty, sft-subfrm,
7210 mod calc, sl arg; CHK: It
gy, sft-subfrm, subblky,
mot, v calc, rthy-sl wxy Istr;
7920 ' tr bent, tr pyr;
|
|
‘ |
-7230 i {
I
7232 INC
80.91, AZM
89.05, TVD
-7240 t 5392.65
-7250 )
-7260 — {
-7270 —
|
7280 — { 1 !




| | 1) h
? )P _/J =z
AR
A1
-7290 i
P
) 1l I “
-7300 ; = = =i
125 250) 100
5700 > 5150 el 8l 8 8 1000 7300 WT 87,
o
-7310 l
-7320 l
-7330 7328 INC
82.59, AZM
89.53, TVD
5406.42
-7340 ;
-7350 )
-7360 <
{ |
|
-7370 ll
|
} %
=
-7380 :
/ |
i
-7390 S
-7400 ; = = = :
125/ 250) 0 50 J 100
5700 si50 |7 8l 8 8 o 500 f100g 7400 WT 8.7,
( S VIS 41
-7410 ’
-7420
< 7424 INC
82.81, AZM
7430 89.14, TVD
5418.62
7440
-7450 (
' 7500 MARL: dk gy-blk,
{ < subblky-subplty, sft-subfrm,
-7460 5 mod calc, sl arg; CHK: It
gy, sft-subfrm, subblky,
| mot, v calc, rthy-sl wxy Istr;
| . .
-7470 } tr bent, tr pyr; tr fos frags;
1 J
l =
-7480 t )
-7490 f
-7500 W25 250) > > > o 0 50 100
7 e S 8 8 0 . 7500 WT 8.7,
57|s)0 5150) S g 8 0 500] 1000 A
-7510 \
7520 7519 INC
82.41, AZM
88.56, TVD
5430.84
-7530
( i
-7540 : |
[ /
| o _




-7550

-7560

-7570

-7580

-7590

-7600

-7610

-7620

-7630

-7640

-7650

-7660

-7670

-7680

-7690

-7700

-7710

-7720

-7730

-7740

-7750

-7760

-7770

-7780

-7790

-7800

-7810

</'/
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0l

0l

ol

00l
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0000}

00l

0001
0000}

0001
0000}

oo

oo

oo

01 109
500] 1000

500,

’O) 100
j> 1000

TVD 5463.07

7600 WT 8.7,
VIS 41
7614 INC
82.99, AZM
88.56, TVD
5442.91
JI09 WT 8.7, -7750 MARL: dk gy-blk,
subblky-subplty, sft-subfrm,
7709 INC mod calc, sl arg; CHK: It
83.92, AZM gy, sft-subfrm, subblky,
87.95, TVD mot, v calc, rthy-sl wxy Istr;
5453.74 tr bent, tr pyr;
-7804 INC 84.8,
AZM 87.15,




-7820

-7830

-7840

-7850

-7860

-7870

-7880

-7890

-7900

-7910

-7920

-7930
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-7950

-7960
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-7980
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-8000
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-8040

-8050

-8060

-8070
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0001
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0000}

oo

0 100
500 1000

-7820 WT 8.7,
VIS 41

-7900 INC
80.78, AZM
89.36, TVD
5475.12

-7920 WT 8.7,
VIS 41

S0f 100
500 1000

-7995 INC 79.5,
AZM 88.43,
TVD 5491.39

-8000 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
pyr; tr fos frag; tr forams;

-8010 WT 8.7,
VIS 41




: 1 1 | R |
-8080 " {
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|
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i 79.98, AZM
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-8100 125 250) 3 2z 3 0 50 100 5508.49
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i
-8200 ; = I = .
125 250) : 0 50 ] 100
5700 5150 18 g g o | 500f 1000 8200 WT 8.7, -8250 CHK: It gy, sft-
S VIS 41
; subfrm, subblky, mot, v
-8210 | calc, rthy-sl wxy lIstr;
! MARL: dk gy-bik, subblky-
i subplty, sft-subfrm, v calc,
8220 | mod arg, sl silty intbds; tr
g pyr;
|
|
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i
i
i
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|
i
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-8350

-8360

-8370

-8380

-8390

-8400

-8410

-8420
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-8460

-8470
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501 10(y
500, 1000

507 100
500 1000

500 100y
500 1000

|

-8378 INC 78.3,

AZM 89.36,
TVD 5554.78

-8400 WT 8.7,
VIS 42

-8473 INC 77.6,

AZM 88.17,
TVD 5574.61

-8500 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
pyr; tr forams;

-8500 WT 8.7,
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-8569 INC
77.91, AZM
87.64, TVD
5594.97

-8600 WT 8.7,
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-8644 Fault: 10"
up-throw; stayed
in C Chalk

-8664 INC
78.79, AZM
87.64, TVD
5614.16

-8700 WT 8.7,
VIS 42

-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
pyr; tr fos frags; tr forams;

-8760 INC
79.32, AZM
88.83, TVD
5632.39

-8800 WT 8.6,
VIS 42

-8855 INC
79.41, AZM
89.14, TVD
5649.92
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-8900 WT 8.6,
VIS 42
-8950 INC -9000 CHK: It gy, sft-
3(7):;1: %'\D" subfrm, subblky, mot, v
5669.25 calc, rthy-sl wxy lIstr;
MARL: dk gy-blk, subblky-
subplty, sft-subfrm, v calc,
mod arg, sl silty intbds; tr
pyr; tr fos frags; tr forams;
-9000 WT 8.6,
VIS 42
-9046 INC
75.78, AZM
91.87, TVD
5691.75
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i mod pyr; mod fos frags; tr
forams;
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-9428 INC

75.78, AZM

86.14, TVD

5796.56
-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
pyr; mod fos frags; mod
forams;

-9500 WT 8.7,

VIS 41

-9523 INC

76.01, AZM

85.66, TVD

5819.72

-9600 WT 8.7,

VIS 41

-9619 INC 76.4,

AZM 85.66,

TVD 5842.61
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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
pyr; mod fos frags; mod
forams;

-10001 INC
72.51, AZM
89.36, TVD
5940.46

-10020 WT 8.7,

VIS 40

-10096 INC
72.69, AZM
89.75, TVD
5968.87

-10110 WT 8.7,

VIS 40

-10192 INC
71.5, AZM
90.24, TVD
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subplty, sft-subfrm, v calc,
mod arg, sl silty intbds; tr
pyr; tr fos frag; tr forams;

-10478 INC
70.61, AZM
87.46, TVD
6092.15

-10500 WT 8.7,
VIS 41

-10574 INC
70.88, AZM
88.17, TVD
6123.81

-10600 WT 8.7,
VIS 41

-10700 WT 8.7,

IS 41 -10750 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
pyr; tr fos frags; mod
forams;




=1Jvrouv | | 1 1
{ -10735 INC
-10740 71.01, AZM
90.64, TVD
) g 6176.38
-10750
-10790 CHK: It gy, sft-
subfrm, subblky, mot, v
-10760 calc, rthy-sl wxy Istr;
| ) MARL: dk gy-blk, subblky-
o subplty, sft-subfrm, v calc,
10770 ,' mod arg, sl silty intbds; tr
| pyr; tr fos frags; mod
,' forams;
|
-10780 P
L
\ e é J
-10790 [ T {
-10790 Reached
horizontal TD of
10790' MD,
6194' TVD at
-10800 1810 hrs ona
5/1/2018.
-10810

TOTAL DEPTH = 10790 Thank you for using Earth Science Agency




