OPERATOR:
WELL NAME:

Extraction Oil & Gas
Livingston $S19-25-2C

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

LAT/LONG: 39.978564, -105.040058
SURFACE HOLE: NWSE S7-T1S-R68W, 2332' FSL, 1510' FEL

API #: 05-014-20753 BOTTOM HOLE: S19-T1S-R68W, 460' FSL, 640' FWL i
Earth Science Agency, LLC

COUNTY: Broomfield LEGEND
STATE: Colorado

- CHALK - SHALE
GROUND ELEVATION: 5316
KELLY BUSHING: 5345 % LIMESTONE T SILTY SHALE
DRILLING FLUID:  OBM — .
TVD VS, MD: 8350 [ 21773 ST SHALY LIMESTONE T SHALY SILTSTONE
SPUD DATE: July 17, 2019 —

- MARLSTONE ~— SHALY SANDSTONE
TD DATE: July 24, 2019
DEPTHS LOGGED: 600" 21773 B CALCAREOUSSHALE -]+ SANDSTONE

MEASURED DEPTH (FT)

-6000

DATES LOGGED:

GEOLOGISTS:
SCALE:

PHOTOS

MUDLOGGER INTERP

July 17, 2019 - July 24, 2019
Dominic Pitre, Madison Miller
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Units - Log Scale
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SYMBOLS
COMMENTS
CUTTINGS %

SAMPLE DESCRIPTION

-6010 —

-6020 —

-6030

-6040

-6050
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-6080
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-6100

-6110

-6120
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o
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250
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o]

00l
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-6000 Surface
preset. Spud
and drilled out
from surface of
1665' MD at
0100 hrs on
7/17/2019; Bit
#1 - Smith
YZ519, 7x14,
8.75"

-6013 INC 27,
AZM 284.62,
TVD 5505.88

-6040 WT 8.9,
VIS 42
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0 50 10
0, 500 100

-6100 WT 9, VIS
42

0000}

27.62, AZM
283.83, TVD

-6109 INC
5591.18
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-6150

-6160
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-6204 INC
23.95, AZM
280.26, TVD
5676.71

-6220 WT 9, VIS
42

-6250 SHLY SS: lt-med gy,
fri sd agg, f gr, sbrnd-
sbang, mod srt, sl calc, sil-
arg cmt, occ uncons sd
grs; SHLY SLTST: med-dk
gy, frm, blky-sb blky, gr-
rthy, sl calc, f sd intbd;

-6299 INC
25.36, AZM
282.95, TVD
5763.05

-6320 WT 9, VIS
42




-6380

-6390

-6400

-6410

-6420

-6430

-6440
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-6480

-6490

-6500

-6510
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-6395 INC
28.19, AZM
282.51, TVD
5848.75

-6410 WT 9, VIS
42

501 100y
500] 1000

-6489 INC
24.79, AZM
284.98, TVD
5932.87

-6500 SHLY SS: It-med gy,
fri sd agg, f gr, sbrnd-
sbang, mod srt, sl calc, sil-
arg cmt, occ uncons sd
grs; SHLY SLTST: med-dk
gy, frm, blky-sb blky, gr-
rthy, sl calc, f sd intbd;

-6510 WT 9, VIS
42

50 10
500 1000

-6584 INC
27.13, AZM
289.38, TVD
6018.29

-6600 WT 9, VIS
42
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-6660

-6670

-6680

-6690

-6700

-6710

-6720

-6730

-6740
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-6680 INC
30.36, AZM
288.19, TVD
6102.45

-6700 WT 9, VIS
42

-6775 INC
25.54, AZM
287.27, TVD
6186.34

-6800 WT 9.1,
VIS 40

-6870 INC 24.7,
AZM 290.22,
TVD 6272.36

-6750 SHLY SS: lt-med gy,
fri sd agg, f gr, sbrnd-
sbang, mod srt, sl calc, sil-
arg cmt, occ uncons sd
grs; SHLY SLTST: med-dk
gy, frm, blky-sb blky, gr-
rthy, sl calc, f sd intbd;
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-6900 WT 9.1,
VIS 40
1 -7000 SHLY SS: It-med gy,
.1 frisdagg, f gr, sbrnd-
. —| sbang, mod srt, sl calc, sil-
- - — arg cmt, occ uncons sd
- — grs; SHLY SLTST: med-dk
-6965 INC —
- —]| gy, frm, blky-sb blky, gr-
5289_23,“%\“,’5 - —| rthy, sl calc, f sd intbd;
6358.57 - —
7000 WT 9.1,
VIS 40
7061 INC
20.81, AZM
287.58, TVD
6446.99
7100 WT 9.1,
VIS 40




-7150

-7160

-7170

-7180

-7190

-7200
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-7156 INC
16.79, AZM
288.54, TVD
6536.91

-7200 WT 9.1,

VIS 40

-7250 SHLY SLTST: med-
dk gy, frm, blky-sb blky, gr-
rthy, sl calc, f sd intbd;
SHLY SS: It-med gy, fri sd
agg, f gr, sbrnd-sbang,
mod srt, sl calc, sil-arg cmt,
occ uncons sd grs;

-7251 INC
13.52, AZM
289.16, TVD
6628.59

-7300 WT 9.1,

VIS 40

-7346 INC
10.83, AZM
287.31, TVD
6721.45
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-7400 WT 9.1,
VIS 40

-7442 INC
13.21, AZM
277.26, TVD
6815.35

-7500 SHLY SLTST: med-
dk gy, frm, blky-sb blky, gr-
rthy, sl calc, f sd intbd;
SHLY SS: It-med gy, fri sd
agg, f gr, sbrnd-sbang,
mod srt, sl calc, sil-arg cmt,
occ uncons sd grs;

-7500 WT 9, VIS
40

-7537 INC
14.58, AZM
269.95, TVD
6907.57

-7600 WT 9, VIS
40

-7633 INC
11.53, AZM
272.2, TVD
7001.08
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-7700 WT 9, VIS
40

-7728 INC
15.33, AZM
272.2, TVD
7093.46

-7750 SHLY SLTST: med-
dk gy, frm, blky-sb blky, gr-
rthy, sl calc, f sd intbd;
SHLY SS: It-med gy, fri sd
agg, f gr, sbrnd-sbang,
mod srt, sl calc, sil-arg cmt,
occ uncons sd grs;

-7800 WT 9, VIS
40

-7824 INC
12.46, AZM
273.74, TVD
7186.65

-7900 WT 9, VIS
40




-7910 —

-7920 —

-7930 —

-7940 —

-7950

-7960

-7970

-7980

-7990

-8000

-8010 —

-8020 —

-8030 —

-8040 —

-8050 —

-8060 —

-8070 —

-8080 —

-8090 —

-8100 —

-8110 —

-8120 —

-8130 —

-8140 —

-8150 —
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-7919 INC 8.97,
AZM 273.96,
TVD 7279.97

-8000 SHLY SLTST: med-
dk gy, frm, blky-sb blky, gr-
rthy, sl calc, f sd intbd; tr
pyr; SHLY SS: It-med gy,
fri sd agg, f gr, sbrnd-
sbang, mod srt, sl calc, sil-
arg cmt, occ uncons sd
grs;

5 100
500 1000

-8000 WT 9, VIS
40

-8014 INC 6.58,
AZM 273.21,
TVD 7374.09

-8100 WT 9.4,
VIS 45

-8110 INC 4.91,
AZM 273.12,
TVD 7469.61
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-8205 INC 2.39,
AZM 288.72,
TVD 7564.41

-8220 WT 9.4,
VIS 45

-8250 SHLY SLTST: med-
dk gy, frm, blky-sb blky, gr-
rthy, sl calc, f sd intbd;
SHLY SS: It-med gy, fri sd
agg, f gr, sbrnd-sbang,
mod srt, sl calc, sil-arg cmt,
occ uncons sd grs;

-8290 WT 9.4,
VIS 45

-8301 INC 1.68,
AZM 281.05,
TVD 7660.35

-8317 Reached
KOP at 8317'
MD, 7676' TVD
at 1920 hrs on
7/18/2019 and
immediately
began drilling
the curve.

-8317 Change

TVD Scale

-8396 INC 5.35,
AZM 226.28,
TVD 7755.17

-8400 SHLY SLTST: med-
dk gy, frm, blky-sb blky, gr-
rthy, sl calc, f sd intbd;
SHLY SS: It-med gy, fri sd
agg, f gr, sbrnd-sbang,
mod srt, sl calc, sil-arg cmt,
occ uncons sd grs;

-8410 WT 9.4,
VIS 45
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-8480 WT 9.3,
VIS 44

-8491 INC
12.42, AZM
220.06, TVD
7848.98

-8495 Top
Sharon Springs
Formation;
7853' TVD

-8515 Top
Niobrara

Formation;
7872' TVD

-8521 Top A
Chalk
Formation;
7878' TVD

-8536 Top A
Marl Formation;
7892' TVD

-8586 INC
23.29, AZM
203.94, TVD
7939.32

-8500 SLTY SH: dk gy-blk,
sl frm, sb plty-sb blky, gr-
rthy; SHLY SLTST: med-
gy, frm, sb blky, gr-rthy, sl
calc, f sd intbd; tr bent;

-8600 MARL: dk gy,
subblky-subplty, sft-subfrm,
mod calc, sl arg; CHK: It
gy, sft-subfrm, subblky,
mot, v calc, rthy-sl wxy Istr;
tr pyr; tr bent; tr forams;

-8600 WT 9.3,
VIS 44

-8700 CHK: It-med gy-brn,
sft-sbfrm, sbblky, mot, v
calc, rthy Istr; MARL: dk
gy-blk, sbblky-sbplty, sft-
sbfrm, v calc, mod arg, sl
silty; tr pyr; tr forams;
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-8680 Top B
Chalk
Formation;
8022' TVD

-8682 INC
33.58, AZM
185.6, TVD
8023.78

-8710 WT 9.3,
VIS 44

-8752 Top B

Marl Formation;

-8800 MARL: dk gy-blk,
sbblky-sbplty, sft-sbfrm,

8079' TVD mod calc, arg; CHK: med
gy, sft-sbfrm, sbblky, mot, v
calc, rthy Istr; tr bent; tr
pyr;

-8778 INC

41.85, AZM

180.98, TVD

8099.67

-8800 WT 9.3,

VIS 43
-8900 MARL: dk gy-blk,
sbblky-sbplty, sft-sbfrm,
mod calc, arg; CHK: med
gy, sft-sbfrm, sbblky, mot, v
calc, rthy Istr; tr bent; mod
forams; tr foss frags; tr pyr;

-8873 INC

49.23, AZM

177.63, TVD

8166.17

-8900 WT 9.3,

VIS 38

-8910 0000 hrs
on 7/18/2019
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-9000 CHK: med gy, mot,
sft-sbfrm, sbblky, rthy Istr;
MARL: dk gy-blk, sbblky-
sbplty, sft-sbfrm; tr foss
frag; mod foram; tr foss
frag:

-8969 INC
60.63, AZM
178.2, TVD
8221.24
-9000 WT 9.3,
VIS 38
- -9100 LS: It crm-It gy,
- subblky-subplty, sl wxy, v
HT| calc; SHLY SLTST: med-
1| dk gy, frm, blky-sub blky,
-9063 INC FHL| gr-rthy, sl calc, intbd mrl; tr
70.35, AZM pyr;
178.91, TVD
8260.19 e
o
o
o
o
-9084 Top Ft. [T
Hays Formation; —|—|—|—|—‘
8266’ TVD -
o
-9100 WT 9.4,
VIS 38
-9200 SHLY SS: med gy-
gy, fri clus wi arg cmt, pred
= v fgr, slt intbd, mod-p srt, sl
91581IN calc, tr uncons qtz grs;
78.79, AZM ’ ’
179.04, TVD SHLY SLTST: v dk ay, frm,
8285.71 subblky, gr-rthy, sl calc; tr

bent; tr pyr;
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-9178 Top
Payzone -
Codell

Formation;
8288' TVD

-9200 WT 9.4,
VIS 38

-9254 INC
88.07, AZM
180.36, TVD
8296.57

-9300 SHLY SS: med gy-
gy, fri clus wi arg cmt, pred
v fgr, slt intbd, mod-p srt, sl
calc, tr uncons gtz grs;
SHLY SLTST: v dk gy, frm,
subblky, gr-rthy, sl calc; tr
bent; tr pyr;

-9300 WT 9.4,
VIS 38

-9349 Reached

LP of 9349' MD,

8297' TVD at
0350 hrs on
7/18/2019 and
immediately
began drilling
the lateral.

-9349 Change
TVD Scale

-9349 INC
91.21, AZM
180.23, TVD
8297.16

-9400 WT 9.5,
VIS 37
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-9444 INC 92.8,
AZM 179.96,
TVD 8293.84

-9500 SHLY SS: med gy-
gy, pred v fgr, fri sd agg,
arg cmt, slt intbd, mod-p
srt, sl calc, tr uncons qtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc;

-9500 WT 9.8,
VIS 46

-9539 INC
89.09, AZM
178.95, TVD
8292.27

-9589 TOOH for
Orbit RSS at
0500 hrs on
7/18/2019.
Resumed
drilling 1425 hrs
on 7/18/2019;
Bit #2 - Reed
TK56, 5x16,
8.5"

-9603 INC
89.09, AZM
178.29, TVD
8293.29

-9630 WT 9.8,
VIS 46




-9690

-9700

125 250

) =d oo -9698 INC e
8350 8250

89.04, AZM — - - . -
500 1000 18048, TVD — 9750 SHLY SS_. med gy
8294.84 | gy, pred v fgr, fri sd agg,

__~| arg cmt, slt intbd, mod-p
-9710 WT 9.8, | srt, sl calc; SS: pred It gry-
VIS 46 I~ —"| trnsl-It tn, sub ang-sub rnd;
— | SHLY SLTST: v dk gy, frm,
. subblky, gr-rthy, sl calc;

oL
0001
0000}
So

0
°. . [8450

-9710

—— T
e

O Yt S, SR

-9720

-9730

-9740

-9750

-9760 — o o

™ N e N\ e
||
|||

-9770 — L

9780 — <.

9790 — <.

-9792 INC

89.26, AZM
180.4, TVD
0 0 100 8296.24
0 500 1000

-9810 WT 10,
VIS 46
| hv4
)

0000}

-9800 — °Lt 125 25()

|
e
|
|
|
>
|
|
|
\
B
|
|
;
>
|
|
|
|
|
|
|
7
|

oL
0001

e g i et

-9820 — . .

-9830 — . .

-9840 —

-9850 —

-9860 —

-9870 —

-9880 — °.°

-9887 INC

‘ 89.35, AZM
181.2, TVD

8297.39

-9890 — °.

E.L 100
1000 -9900 WT 10,

VIS 46

-9900 — °.°
° . " |8450

125 250
8350 8250

P
004
000}
00001
oo
()]
o
o

-9910 — ..t

-9920 — ..t

-9930 — o o

9940 — <.




-
.
.

-9950

] -10000 SHLY SS: med gy-
| gy, pred v fgr, fri sd agg,
__~] arg cmt, slt intbd, mod-p
__] srt, sl calc, tr uncons gtz
[ —] grs; SHLY SLTST: v dk gy,
—| frm, subblky, gr-rthy, sl

— | calc;

e~

-9960

-9970

-9980

-9983 INC o — 4
i | 89.57, AZM ]
i | 176.97, TVD — —
8298.29 M

-9990

-10000

125 250
8350 8250

sd 10
00 1000 vlgofg"vﬂov

ol
0ot

0001
0000}
So

0
« « |8450

-10010 — . .

y
K

-10020 —

-10030 —

-10040 —

-10050 —

10060 — o o

-10070 — L

-10080 — °.° -10078 INC
’ 90.32, AZM
178.82, TVD

8298.38

-10090 — ..t

-10100 — R
*. . 18450

jJ 100

-10100 WT 10,
500 1000 VIS 46

125 250
8350 8250

ol

0000}
S

—~ 204
0001

K

-10110 — o o

e g —

10120 — <.

————

-10130 — L

10140 — <.

10150 — <.

-10160 — L)

-10162 Fault: 5'
up-throw; stayed
in Codell

I -10173 INC
90.28, AZM

-10170 — . .

-10180 — .« 174.67, TVD

8297.89

-10190 — . .

1




-10200

-10210

-10220

-10230

-10240

-10250

-10260

-10270

-10280

-10290

-10300

-10310

-10320

-10330

-10340

-10350

-10360

-10370

-10380

-10390

-10400

-10410

-10420

-10430

-10440

-10450

e o {8450

0
° . ° 18450

0
« o |8450

s ”—-—‘-~"’\—..--.—-‘——N.--"".~'\---___,.w—-"""'"""-\‘ ,—-—*""*"\u—--\,.f”""‘\-_’,r----—""\

_./\./V\/\’

"\W -\’M—\/N\——-ﬁ—\m

125
8350

125
8350

s
Nl
o

350

250
8250

250
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0001}

0000}

-10200 WT 10,
VIS 46

T T T T T T = IT

S s S

-10250 SHLY SS: med gy-
gy, pred v fgr, fri sd agg,
arg cmt, slt intbd, mod-p
srt, sl calc, tr uncons gtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc;

-10268 INC 89,

AZM 175.86,
TVD 8298.48

e S D U S S
DN

TN e i

ol
— U
000}
So

0000}

-10300 WT 10,
VIS 46

s o

-10364 INC
88.33, AZM
179.21, TVD
8300.72

oL
0001
0000}

-10400 WT 9.9,

VIS 39




-10460

-10470

-10480

-10490

-10500

-10510

-10520

-10530

-10540

-10550

-10560

-10570

-10580

-10590

-10600

-10610

-10620

-10630

-10640

-10650

-10660

-10670

-10680

-10690

-10700

—10
8450

0
8450

8350

125
8350

250
8250

250
8250

250
8250

ol
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ol

0001

0000}

0000}

0000}

oo

oo

oo

EO 100
500 1000

N

T

7

b0 100
500 1000

b0 100
500 1000

-10458 INC
88.82, AZM
181.46, TVD
8303.06

-10500 SHLY SS: med gy-
gy, pred v fgr, fri sd agg,
arg cmt, slt intbd, mod-p
srt, sl calc, tr uncons gtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc;

-10500 WT 9.9,

VIS 39

-10554 INC
89.22, AZM
185.47, TVD
8304.7

-10600 WT 9.9,

VIS 39

-10649 INC
90.06, AZM
186.18, TVD
8305.3

H

-10700 WT 9.9,

VIS 39

-10750 SHLY SS: med gy-
gy, pred v fgr, fri sd agg,




-10710

-10720

-10730

-10740

-10750

-10760

-10770

-10780

-10790

-10800

-10810

-10820

-10830

-10840

-10850

-10860

-10870

-10880

-10890

-10900

-10910

-10920

-10930

-10940

-10950

-10960
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50 100
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50 100y
500 1000

-10744 INC
90.19, AZM
185.74, TVD
8305.09

arg cmt, slt intbd, mod-p
srt, sl calc, tr uncons gtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc;

-10800 WT 9.9,

VIS 39

-10839 INC
89.97, AZM
182.03, TVD
8304.96

-10900 WT 9.9,

VIS 39

-10934 INC
90.15, AZM
180.01, TVD
8304.86

-11000 SHLY SLTST:
med-gy, frm, sb blky, gr-
rthy, sl calc, f sd intbd;
SLTY SH: dk gy-blk, sl frm,




l \m sb plty-sb biky, gr-rthy;
-10970 ( )
-10980 (
-10990 ()
-11000 , i |
- — 1o 125 250 2 0 F0 100 11000 WT 10
| '_f_8450 \8350 8250 § 0 500 1000 VIS 39
-11010 — — {
-11020 — — g
-11030 — [ —
1 -11030 INC
- P ’ 90.28, AZM
— . ] < 178.42, TVD
-11040 — — } 8304.5
-11050 — —]
= 2 J e
11060 — — S
-11070 —| —]
) - — < |
-11080 — e {
11090 — = {
11100 — | , S J . .
. — |0 125 250 =) 0 ‘5.0 1001
L 18450 ; 8350 8250 ° = gl g o | 500 1000 §/1|1S1§3WT 10,
b | S
-11110 — :_: i _}g_
_ I } § \
L ‘\
11120 — Bl '
| |
— } ' f' -11125 INC
R B = i e
i —] i : 8304.22
C— |
| i1 |
-11140 — ] it !
= i I
—]| 7 I
i - e
T I
-11150 — i } J
T } I =
11160 — ] ] .
11170 —| — 2
411180 — —] !
T fil-d
— . jd
— - — jld
I~ — < [
11190 — — L
= I8
J - — TR )
L] H ! |
-11200 : , b= i L
0 125 250 =y a 0 0 100 T
8450 8350 s259 |7 1S 8‘ gl | o | 500 1009 JMA0WTH0,  |— 1 11250 SHLY SLTST:
-y 1 med-gy, frm, sb blky, gr-
-11210 i | rthy, sl calc, f sd intbd;
( b ) { ESy 1 SLTY SH: dk gy-blk, sl frm,
| ‘1} ! | j . —| sb plty-sb blky, gr-rthy;




-11220

-11230

-11240

-11250

-11260

-11270

-11280

-11290

-11300

-11310

-11320

-11330

-11340

-11350

-11360

-11370

-11380

-11390

-11400

-11410

-11420

-11430

-11440

-11450

-11460

-11470

—10
8450

« « {8450

= \.——/\_f\’
N ‘-\..__/-\..-—~v’""\__.\__;-.\~_"__-....—\ L — N ——— T o SN ——— s

125
8350
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8350

250
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250
8250

-11220 INC
89.79, AZM
177.94, TVD
8304.34

oL
0001
0000}
So

-11300 WT 10,
VIS 39

-11315 INC
90.06, AZM
176.79, TVD
8304.47

-11387 Fault:
14' down-throw;
went from
Carlile to Codell

oL
0001
0000}

E R 1

-11411 INC
90.23, AZM
177.36, TVD
8304.22

-11430 WT 10,
VIS 40

-11500 SHLY SS: med gy-
gy, pred v fgr, fri sd agg,
arg cmt, slt intbd, mod-p
srt, sl calc, tr uncons gtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc;




-11480

-11490

-11500

-11510 —

-11520 —

-11530

-11540

-11550

-11560

-11570

-11580

-11590

-11600

-11610

-11620

-11630

-11640

-11650

-11660

-11670

-11680

-11690

-11700

-11710

-11720

0
8450

AAANNAe AN ~—
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0000}

0001

0001

0000}
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N
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50 100y
500 1000

50 100y
500 1000

50 100
) 500 1000

oo

-11506 INC
91.87, AZM
174.63, TVD
8302.48

-11520 WT 10,
VIS 40

-11552 Fault:
58' down-throw;
went from
Codell to B Marl

-11601 INC
90.15, AZM
172.65, TVD
8300.81

-11620 WT 10,
VIS 39

-11696 INC
88.82, AZM
175.95, TVD
8301.66

VIS 39

-11710 WT 10,

-11750 MARL: dk gy-blk,
sbblky-sbplty, sft-sbfrm,
mod calc, arg; LS: It crm-It
gy, subblky-subplty, sl wxy,
v calc;
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-11810 WT 10,

VIS 39
-11900 WT 10,

VIS 39
-11914 0000 hrs

-11791 INC
89.53, AZM
177.63, TVD
8303.03
-11887 INC
90.37, AZM
178.02, TVD
8303.11

on 7/19/2019
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-11990

-12000

-12010

-12020

-12030

-12040

-12050

-12060

-12070

-12080

-12090

-12100

-12110

-12120

-12130

-12140

-12150

-12160

-12170

-12180

-12190

-12200

-12210

-12220

-12230
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50 1004
500 1000

50 100y
500 1000

50 100y
500 1000

-11982 INC
89.97, AZM
179.39, TVD
8302.83

-12000 WT 10,
VIS 39

-12078 INC
90.1, AZM
184.11, TVD
8302.77

-12100 WT 10,
VIS 40

-12173 INC
90.99, AZM
187.1, TVD
8301.87

-12200 WT 10,
VIS 40

-12223 TOOH
for BHA at 0210
hrs on
7/19/2019.
Resumed

-12250 SHLY SS: med gy-
gy-brn, pred v fgr, fri sd
agg, arg cmt, slt intbd,
mod-p srt, sl calc, tr
uncons gtz grs; SHLY
SLTST: v dk gy, frm,
subblky, gr-rthy, sl calc;




-12240

-12250

-12260

-12270

-12280

-12290

-12300

-12310

-12320

-12330

-12340

-12350

-12360

-12370

-12380

-12390

-12400

-12410

-12420

-12430

-12440

-12450

-12460

-12470

-12480
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500 1000

N

0
500 1000

-+

100

100

drilling at 1400
hrs on
7/19/2019; Bit
#3 - Reed TK56,
5x16, 8.5"

-12269 INC
90.37, AZM
184.72, TVD
8300.73

-12300 WT 10,
VIS 40

-12350 Gas
buster on

-12365 INC
90.1, AZM
182.74, TVD
8300.33

-12400 WT 10,
VIS 40

-12460 INC
90.19, AZM
181.33, TVD
8300.09

-12500 SHLY SS: med gy-
gy, pred v fgr, fri sd agg,
arg cmt, slt intbd, mod-p
srt, sl calc, tr uncons qtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc; tr pyr;




- 1asJu

-12500 50 1004

500 1000

125 250
8350 8250

ol

-12500 WT 10,

0
*. o[B80 VIS 40

0001
0000}
S

-12510 — . .

s

-12520 — . .

-12530 — . .

-12540 —

-12550 —

> < -12556 INC
90.77, AZM

180.98, TVD

8299.29

-12560 —

12570 —|

N e et e

y
K

-12580 — L

—
—————

-12590 — 0,

-12600 — °Lt
*. . 8450

0 5( 100
500 1000

125 250
8350 8250

ol
00T

-12600 WT 10,
VIS 40

0001
0000}
S

-12610 — ..

N

12640 — <.

-12650 — L)

> -12651 INC
90.46, AZM
179.61, TVD

-12660 — o . 8298.27

-12670 — . .

-12680 — . .

-12690 — . .

-12700

sd 10 e
00 1000 (12700WT10,  —— - 4 _12750 SHLY SS: med gy-

VIS 40 5 ;
7| gy, pred v fgr, fri sd agg,
| arg cmt, slt intbd, mod-p
—_7| srt, sl calc, tr uncons gtz
- —| grs; SHLY SLTST: v dk gy,
—| frm, subblky, gr-rthy, sl
— | calc; tr pyr;
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125 250
8350 8250

0001
0000}
So

0
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-12750

-12760

-12770

-12780

-12790

-12800

-12810

-12820

-12830

-12840

-12850

-12860

-12870

-12880

-12890

-12900

-12910

-12920

-12930

-12940

-12950

-12960

-12970

-12980

-12990

0
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125
8350

125
8350

250
8250

250
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(v0)

0001

0001

0000}

0000}

oo

oo

50

50

100

500 1000

100

500 1000

-12747 INC
90.54, AZM
179.04, TVD
8297.43

-12800 WT 10,
VIS 40

-12843 INC
90.15, AZM
178.86, TVD
8296.85

-12900 WT 10,
VIS 40

-12938 INC
90.5, AZM
179.13, TVD
8296.32

-13000 SHLY SS: med gy-
gy, pred v fgr, fri sd agg,
arg cmt, slt intbd, mod-p
srt, sl calc, tr uncons gtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc; tr pyr;




-13000

-13010

-13020

-13030

-13040

-13050

-13060

-13070

-13080

-13090

-13100

-13110

-13120

-13130

-13140

-13150

-13160

-13170

-13180

-13190

-13200

-13210

-13220

-13230

-13240

-13250
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-
0 |)o 10q
0 500 1000)
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500 1000

oo

-13000 WT 10,

VIS 40

-13033 INC
90.63, AZM
179.43, TVD
8295.38

-13100 WT 10,

VIS 40

-13128 INC
89.7, AZM
178.82, TVD
8295.11

-13200 WT 10,

VIS 40

-13224 INC
89.4, AZM
180.05, TVD
8295.86

-13250 SHLY SS: med gy-
gy, pred v fgr, fri sd agg,
arg cmt, slt intbd, mod-p
srt, sl calc, tr uncons gtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc; tr pyr;




-13260

-13270

-13280

-13290

-13300

-13310

-13320

-13330

-13340

-13350

-13360

-13370

-13380

-13390

-13400

-13410

-13420

-13430

-13440

-13450

-13460

-13470

-13480

-13490

-13500

0
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0
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5 100
500 1000
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0 100
500 1000

-13300 WT 10,
VIS 42

-13320 INC
89.48, AZM
179.92, TVD
8296.8

-13400 WT 10,
VIS 42

-13415 INC
89.44, AZM
179.13, TVD
8297.69

-13493 Fault: 3'
up-throw; stayed
in Codell

-13500 SHLY SS: med gy-
gy, pred v fgr, fri sd agg,
arg cmt, slt intbd, mod-p
srt, sl calc, tr uncons gtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc; tr pyr;




-13510

-13520

-13530

-13540

-13550

-13560

-13570

-13580

-13590

-13600

-13610

-13620

-13630

-13640

-13650

-13660

-13670

-13680

-13690

-13700

-13710

-13720

-13730

-13740

-13750

-13760

0
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0
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8250

250
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0001
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0000}

0000}

oo

oo

d 109
500 1000

o

500 100y
500 1000

-13511 INC
89.79, AZM
178.73, TVD
8298.34

-13530 WT 10,

VIS 42

-13606 INC
89.7, AZM
178.6, TVD
8298.76

-13620 WT
10.4, VIS 39

-13701 INC
89.31, AZM
180.45, TVD
8299.58

-13720 WT
10.3, VIS 39

-13750 SHLY SS: med gy-
gy, pred v fgr, fri sd agg,
arg cmt, slt intbd, mod-p
srt, sl calc, tr uncons qtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc; tr pyr;
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-13810
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-13850
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-13950

-13960

-13970
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-13797 INC
89.48, AZM
179.65, TVD
8300.6

-13810 WT
10.3, VIS 39

-13892 INC
89.84, AZM
178.77, TVD
8301.16

-13910 WT
10.3, VIS 39

-13987 INC
89.84, AZM
177.98, TVD
8301.42

-14000 SHLY SS: med gy-
gy, pred v fgr, fri sd agg,
arg cmt, slt intbd, mod-p
srt, sl calc, tr uncons qtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc; tr pyr;

-14000 Gas
buster off

-14010 WT
10.3, VIS 39




-14020

-14030

-14040

-14050

-14060

-14070

-14080

-14090

-14100

-14110

-14120

-14130

-14140

-14150

-14160

-14170
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-14260

-14270

8450

0
8450

125
8350

125
8350

~——~— " T T T T e e e e

250
8250

250
8250

ol

0001

0000}

0000}

oSO

o Vs 109
0 Js00 1000
-
i\w

L 5 100
500 1000

-14082 INC
89.44, AZM
178.07, TVD
8302.02

-14100 WT
10.3, VIS 39

-14177 INC
90.23, AZM
178.73, TVD
8302.29

-14200 WT
10.4, VIS 40

-14250 SHLY SS: med gy-
gy, pred v fgr, fri sd agg,
arg cmt, slt intbd, mod-p
srt, sl calc, tr uncons qtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc; tr pyr;




-14280

-14290

-14300

-14310

-14320

-14330

-14340

-14350

-14360

-14370

-14380

-14390

-14400
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-14480

-14490

-14500
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-14272 INC
90.32, AZM
177.67, TVD
8301.84

-14300 WT
10.4, VIS 40

-14367 INC
90.1, AZM
177.67, TVD
8301.49

-14400 WT
10.4, VIS 40

-14462 INC
90.19, AZM
178.02, TVD
8301.25

-14500 SHLY SS: med gy-
gy, pred v fgr, fri sd agg,
arg cmt, slt intbd, mod-p
srt, sl calc, tr uncons gtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc; tr pyr;

-14500 WT
10.4, VIS 40
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-14610
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-14557 INC
88.38, AZM
178.68, TVD
8302.44

-14584 TOOH
for bit at 2141
hrs on
7/19/2019.
Resumed
drilling at 1200
hrs on
7/20/2019; Bit
#4 - Reed 516,
5x16, 8.5"

-14584 0000 hrs
on 7/20/2019

-14584 Gas
buster on

-14630 WT
10.4, VIS 40

-14652 INC
89.7, AZM
181.77, TVD
8304.03

-14700 WT
10.3, VIS 42

-14747 INC
89.17, AZM
181.51, TVD
8304.96

-14750 SHLY SS: med gy-
gy, pred v fgr, fri sd agg,
arg cmt, slt intbd, mod-p
srt, sl calc, tr uncons gtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc;
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-14800 WT
10.3, VIS 42

-14842 INC
89.62, AZM
180.84, TVD
8305.97

-14900 WT
10.3, VIS 42

-14937 INC
89.66, AZM
179.7, TVD
8306.56

-15000 SHLY SS: med gy-
gy, pred v fgr, fri sd agg,
arg cmt, slt intbd, mod-p
srt, sl calc, tr uncons gtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc;

-15000 WT
10.3, VIS 42

-15032 INC
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-15050 — . e

e

-15060 —

-15070 —
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15120 — E
15130 — 15128 INC
.. 88.91, AZM
B 180.4, TVD
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_ P é | i
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h .o 125 250 > tai 32il a 0 50 100
<" 8450 8350 8250 ° 118l 8y8 o 500 1000 '110550\9'@’11 -15250 SHLY SS: med gy,
o o it 7 - pred v fgr, fri sd agg, arg
-15210 cmt, mod-p srt, sl calc;
SHLY SLTST: v dk gy- blk,
frm, subblky, gr-rthy, sl
calc, v f sd intbd;
-15220 o o
| -15222 INC
89.13, AZM
.. 180.8, TVD
-15230 LT Z 8309.57
-15240 L
i
3 ¥ . . i _ . —
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-15317 INC
89.79, AZM
180.71, TVD
8310.46

-156320 — L

-156330 — L

15340 — <.

-15350 — L

-15360 — . .

15370 — <.

-15380 — o .
-15380 WT

10.1, VIS 41

-15390 — o . -156389 TOOH

for bit at 1700

hrs on

7/20/2019.
Resumed

50 100 o

500 1000 g:!llgr? at 0625

7/21/2019; Bit

#5 - Reed

SK613M, 6x15,

8.5"
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)
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-15410 —

-15389 0000 hrs
on 7/21/2019

-15420 —

-15412 INC
89.48, AZM
181.02, TVD
8311.07

-15430 —

15440 —

-15450

-~ -15500 SHLY SLTST:

7 med-gy, frm, sb blky, gr-
= — rthy, slcalc, f sd intbd;

- — SLTY SH: dk gy-blk, sl frm,
ESS - — sb plty-sb blky, gr-rthy;
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o
8450 10.1, VIS 41
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8311.34
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-15603 INC
89.93, AZM
179.83, TVD
8311.24

-15620 WT
10.1, VIS 41

-15698 INC
90.63, AZM
180.32, TVD
8310.78

-15710 WT
10.1, VIS 41

-15750 SHLY SS: med gy-
gy, pred v fgr, fri sd agg,
arg cmt, slt intbd, mod-p
srt, sl calc, tr uncons gtz
grs; SHLY SLTST: v dk gy-
blk, frm, subblky, gr-rthy, sl
calc, sd intbd;

-15793 INC
90.01, AZM
180.36, TVD
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-15810 WT
10.2, VIS 42

-15880 WT
10.2, VIS 42

-15889 INC
90.63, AZM
182.47, TVD
8309.71

-15917 Fault: 6'
down-throw;
stayed in Codell

-15983 INC
90.01, AZM
180.93, TVD
8309.19

-16000 SHLY SS: med gy-
gy, pred v fgr, fri sd agg,
arg cmt, slt intbd, mod-p
srt, sl calc, tr uncons gtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc;

-16000 WT
10.2, VIS 42
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-16078 INC
89.93, AZM
180.45, TVD
8309.24

-16100 WT
10.2, VIS 42

-16173 INC
90.1, AZM
181.37, TVD
8309.21

-16200 WT
10.2, VIS 42

-16250 SHLY SS: med gy-
gy, pred v fgr, fri sd agg,
arg cmt, slt intbd, mod-p
srt, sl calc, tr uncons gtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc;

-16267 INC
90.32, AZM
181.59, TVD
8308.87

-16300 WT
10.2, VIS 42
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-16363 INC
89.97, AZM
180.98, TVD
8308.63

-16400 WT
10.2, VIS 42

-16459 INC
90.15, AZM
181.15, TVD
8308.53

-16500 SHLY SS: med gy-
gy, pred v fgr, fri sd agg,
arg cmt, slt intbd, mod-p
srt, sl calc, tr uncons qtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc;

-16500 WT
10.2, VIS 41

S B

-16553 INC
89.88, AZM
182.69, TVD
8308.5
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-16600 WT
10.2, VIS 41

-16649 INC
89.7, AZM
180.18, TVD
8308.85

-16700 WT
10.2, VIS 41

-16744 INC
89.48, AZM
182.52, TVD
8309.53

-16750 SHLY SS: med gy-
gy, pred v fgr, fri sd agg,
arg cmt, slt intbd, mod-p
srt, sl calc, tr uncons gtz
grs; LS: It crm-It gy,
subblky-subplty, wxy;
SHLY SLTST: v dk gy, frm,
subblky, gr-rthy, sl calc;

-16800 WT
10.2, VIS 41




-17000 LS: It crm-It gy,

subblky-subplty, sl wxy, v
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,

FHLL| gr-rthy, sl calc, intbd mrl; tr

Frrt | PYn

P
o
o
o

-16840 INC
89.04, AZM
182.17, TVD

8310.77
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-17250 LS: It crm-It gy,

subblky-subplty, sl wxy, v
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,

FHLL| gr-rthy, sl calc, intbd mrl; tr
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subblky-subplty, sl wxy, v
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,

-17500 LS: It crm-It gy,

HL| gr-rthy, sl calc, intbd mrl; tr
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179.52, TVD
8322.49
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-17710 WT 9.9,
VIS 37

-17731 Fault:
12' down-throw;
went from
Codell to Ft.
Hays

e

-17750 LS: It crm-It gy,
subblky-subplty, sl wxy, v
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc, intbd mrl; tr

pyr;
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gr-rthy, sl calc, intbd mrl; tr

calc; SHLY SLTST: med-
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gr-rthy, sl calc, intbd mrl; tr

calc; SHLY SLTST: med-
pyr;

-18250 LS: It crm-It gy,
subblky-subplty, sl wxy, v
dk gy, frm, blky-sub blky,
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gr-rthy, sl calc, intbd mrl; tr

calc; SHLY SLTST: med-
pyr;

-18500 LS: It crm-It gy,
subblky-subplty, sl wxy, v
dk gy, frm, blky-sub blky,

181.9, TVD

-18500 WT
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8323.25
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gr-rthy, sl calc, intbd mrl; tr

calc; SHLY SLTST: med-
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-19128 INC
88.38, AZM
177.94, TVD
8339.17

-19200 WT 11,

VIS 40

-19223 INC
89.44, AZM
176.31, TVD
8340.98

-19250 SHLY SS: med gy-
gy, pred v fgr, fri sd agg,
arg cmt, slt intbd, mod-p
srt, sl calc, tr uncons gtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc;

-19300 WT
11.2, VIS 40

-19319 INC
88.6, AZM
178.51, TVD
8342.62
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-19400 WT
11.2, VIS 40

-19414 INC
88.33, AZM
181.06, TVD
8345.17

-19500 SHLY SS: med gy-
gy, pred v fgr, fri sd agg,
arg cmt, slt intbd, mod-p
srt, sl calc, tr uncons gtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc;
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180.18, TVD
8347.28
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gy, pred v fgr, fri sd agg,
arg cmt, slt intbd, mod-p
srt, sl calc, tr uncons gtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc;
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-19888 INC
90.01, AZM
176.53, TVD
8344.98

-19900 WT
11.1, VIS 39

-19982 INC
89.57, AZM
178.07, TVD
8345.33

-20000 SHLY SS: med gy-
gy, pred v fgr, fri sd agg,
arg cmt, slt intbd, mod-p
srt, sl calc, tr uncons qtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc;

-20000 WT
11.1, VIS 39

-20077 INC
89.26, AZM
180.8, TVD
8346.3

-20100 WT
11.1, VIS 39
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rthy, sl calc; tr uncons qtz
grs;
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-20400 WT
10.8, VIS 39

-20466 INC
89.97, AZM
182.08, TVD
8347.15

-20500 SHLY SS: med gy-
gy, pred v fgr, fri sd agg,
arg cmt, slt intbd, mod-p
srt, sl calc, tr uncons qtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc;
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gr-rthy, sl calc, intbd mrl; tr

calc; SHLY SLTST: med-
pyr;

subblky-subplty, sl wxy, v
dk gy, frm, blky-sub blky,

-21000 LS: It crm-It gy,
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-21402 INC
89.4, AZM
182.78, TVD
8355.09

-21420 WT
11.3, VIS 39

-21497 INC
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TOTAL DEPTH = 21773 Thank you for using Earth Science Agency




