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-6010

-6020
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-6050
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-6080

-6090

-6100

-6110

-6120

August 3, 2019

5348'

5319'

Colorado

OBM

8364' / 21457'

Patterson 901

05-014-20755

July 26, 2019

Broomfield

Extraction Oil & Gas

6000' - 21457'

July 26, 2019 - August 3, 2019

Dominic Pitre, Madison Miller

DJ Basin - Wattenberg

5" = 100'

Livingston S19-25-5C

S19-T1S-R68W, 460' FSL, 1631' FWL

39.978563, -105.039865

NWSE S7-T1S-R68W, 2332' FSL, 1456' FEL
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-6000 Surface
preset. Spud
and drilled out
from surface of
1633' MD at
1640 hrs on
7/26/2019; Bit
#1 - Reed TK56,
7x14, 8.75"

-6030 WT 8.7,
VIS 35

-6050 INC
19.84, AZM
289.51, TVD
5789.3

-6100 WT 8.7,
VIS 35
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-6145 INC
17.63, AZM
283.87, TVD
5879.26

-6200 WT 8.7,
VIS 35

-6241 INC
17.59, AZM
289.43, TVD
5970.77

-6300 WT 8.7,
VIS 35

-6336 INC
20.68, AZM
293.7, TVD
6060.52

-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;

0 500 1000

0 500 1000

8500 4250 0

8500 4250 0
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-6400 WT 8.7,
VIS 35

-6431 INC
19.18, AZM
291.67, TVD
6149.83

-6500 WT 8.7,
VIS 35

-6526 INC
16.92, AZM
290.04, TVD
6240.15

-6600 WT 8.7,
VIS 35

-6621 INC
17.28, AZM
290.97, TVD
6330.95

-6500 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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-6700 WT 8.7,
VIS 35

-6717 INC
18.43, AZM
293.17, TVD
6422.32

-6800 WT 8.7,
VIS 35

-6812 INC 17.1,
AZM 296.61,
TVD 6512.79

-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;

0 500 1000

0 500 1000

8500 4250 0

8500 4250 0
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-6894 TOOH for
agitator at 0500
hrs on
7/27/2019.
Resumed
drilling at 0730
hrs 7/27/2019.

-6920 WT 8.7,
VIS 35

-6930 INC 17.5,
AZM 292.33,
TVD 6625.46

-7000 WT 8.7,
VIS 35

-7026 INC
19.09, AZM
293.35, TVD
6716.6

-7100 WT 8.7,
VIS 35

-7121 INC
19.31, AZM
293.7, TVD
6806.32

-7000 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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0 500 1000

0 500 1000

8500 4250 0
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-7200 WT 8.7,
VIS 35

-7216 INC
20.11, AZM
289.56, TVD
6895.76

-7300 WT 8.7,
VIS 35

-7311 INC
17.28, AZM
287.84, TVD
6985.74

-7250 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;

0 500 1000

0 500 1000

8500 4250 0

8500 4250 0
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-7407 INC
14.63, AZM
287.75, TVD
7078.03

-7420 WT 8.7,
VIS 35

-7502 INC
11.62, AZM
286.34, TVD
7170.54

-7520 WT 9, VIS
38

-7598 INC 9.15,
AZM 283.26,
TVD 7264.96

-7610 WT 9, VIS
38

-7500 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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-7693 INC 7.2,
AZM 282.6,
TVD 7358.99

-7710 WT 9, VIS
38

-7789 INC 2.61,
AZM 287.8,
TVD 7454.61

-7810 WT 9, VIS
38

-7884 INC 0.4,
AZM 40.18,
TVD 7549.58

-7900 WT 9, VIS
38

-7750 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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-7979 INC 0.4,
AZM 168.77,
TVD 7644.58

-8000 WT 8.9,
VIS 37

-8034 Reached
KOP at 8034'
MD, 7700' TVD
at 1100 hrs on
7/27/2019 and
immediately
began drilling
the curve.

-8034 Change
TVD Scale

-8075 INC 5.04,
AZM 174.85,
TVD 7740.44

-8100 WT 8.9,
VIS 37

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

-8100 SHLY SLTST: med-
dk gy, frm, blky-sb blky, gr-
rthy, sl calc, f sd intbd;
SLTY SH: dk gy-blk, sl frm,
sb plty-sb blky, gr-rthy;
SHLY SS: lt-med gy, fri sd
agg, f gr, sbrnd-sbang,
mod srt, sl calc, sil-arg cmt,
occ uncons sd grs;

-8200 SLTY SH: dk gy-blk,
sl frm, sb plty-sb blky, gr-
rthy; SHLY SLTST: med-
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-8162 Top
Sharon Springs
Formation;
7826' TVD

-8168 Fault: 45'
down-throw;
stayed in
Sharon Springs

-8170 INC
13.57, AZM
178.16, TVD
7834.11

-8200 WT 8.9,
VIS 37

-8233 Top
Niobrara
Formation;
7894' TVD

-8242 Top A
Chalk
Formation;
7902' TVD

-8258 Top A
Marl Formation;
7917' TVD

-8266 INC
23.69, AZM
175.73, TVD
7924.96

-8300 WT 9.3,
VIS 39

-8361 INC
30.93, AZM
175.73, TVD
8009.32

-8400 WT 9.3,
VIS 39

-8412 Top B

gy, frm, sb blky, gr-rthy, sl
calc, f sd intbd; tr bent;

-8300 MARL: dk gy-blk,
mot, subblky-subplty, sft-
subfrm, rthy; CHK: lt gy,
sft-subfrm, subblky, mot, v
calc, rthy-sl wxy lstr; tr pyr;
tr bent; tr forams;

-8400 MARL: dk gy-blk,
mot, subblky-subplty, sft-
subfrm, rthy; CHK: lt gy,
sft-subfrm, subblky, mot, v
calc, rthy-sl wxy lstr; tr pyr;
tr bent; tr forams;
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Chalk
Formation;
8051' TVD

-8456 INC
39.42, AZM
178.73, TVD
8086.9

-8470 Top B
Marl Formation;
8097' TVD

-8500 WT 9.3,
VIS 39

-8551 INC
48.52, AZM
184.19, TVD
8155.23

-8600 WT 9.5,
VIS 38

-8647 INC
58.42, AZM
183.4, TVD
8212.3

-8500 MARL: dk gy-blk,
subblky-subplty, sft-subfrm,
rthy; tr forams;

-8600 MARL: dk gy-blk,
subblky-subplty, sft-subfrm,
rthy, chky intbd; tr forams;
tr bent;

-8700 MARL: dk gy-blk,
subblky-subplty, sft-subfrm,
rthy; CHK: lt gy, sft-
subfrm, subblky, mot, v
calc, rthy-sl wxy lstr; tr
forams; tr bent;
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-8700 WT 9.4,
VIS 36

-8743 INC
65.97, AZM
180.01, TVD
8257.06

-8772 Fault: 24'
up-throw; stayed
in B Marl

-8800 WT 9.4,
VIS 36

-8827 Top Ft.
Hays Formation;
8284' TVD

-8838 INC 77.2,
AZM 178.68,
TVD 8287.02

-8900 WT 9.5,
VIS 35

-8800 MARL: dk gy-blk,
subblky-subplty, sft-subfrm,
rthy; CHK: lt gy, sft-
subfrm, subblky, mot, v
calc, rthy-sl wxy lstr; tr
forams; tr bent;

-8900 LS: lt crm-lt gy,
subblky-subplty, sl wxy, v
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc, intbd mrl;
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-8927 Reached
LP of 8927' MD,
8297' TVD at
1745 hrs on
7/27/2019 and
immediately
began drilling
the lateral.

-8927 Change
TVD Scale

-8934 Top
Payzone -
Codell
Formation;
8298' TVD

-8934 INC 89.4,
AZM 178.42,
TVD 8298.2

-9000 WT 9.5,
VIS 35

-9028 INC
90.41, AZM
177.05, TVD
8298.36

-9100 WT 9.5,
VIS 35

-9124 INC
89.88, AZM
178.24, TVD
8298.12

-9000 SHLY SS: med gy-
gy, fri clus wi arg cmt, pred
v fgr, slt intbd, mod-p srt, sl
calc, tr uncons qtz grs;
SHLY SLTST: v dk gy, frm,
subblky, gr-rthy, sl calc; tr
bent; tr pyr;

0 500 1000

0 500 1000

8450 8350 8250
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-9200 WT 9.5,
VIS 35

-9274 TOOH for
Orbit RSS at
1855 hrs on
7/27/2019.
Resumed
drilling at 0359
hrs on
7/28/2019; Bit
#2 - Reed
TK56G3, 7x14,
8.5"

-9274 0000 hrs
on 7/28/2019

-9310 Gas
buster on

-9323 INC
91.21, AZM
178.07, TVD
8296.22

-9340 WT 9.5,
VIS 35

-9400 WT 9.5,
VIS 35

-9418 INC
90.41, AZM
179.3, TVD
8294.88

-9250 SHLY SS: med gy-
gy, fri clus wi arg cmt, pred
v fgr, slt intbd, mod-p srt, sl
calc, tr uncons qtz grs;
SHLY SLTST: v dk gy, frm,
subblky, gr-rthy, sl calc; tr
bent; tr pyr;
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-9500 WT 9.6,
VIS 35

-9513 INC
89.97, AZM
178.6, TVD
8294.56

-9600 WT 9.6,
VIS 35

-9608 INC
89.79, AZM
179.17, TVD
8294.76

-9500 LS:  gy-brn, subblky-
subplty, sl wxy, v calc, sd
intbd; SHLY SS: med gy-
gy, fri sd agg, v fgr, mod-p
srt, tr uncons qtz grs, lmy
intbds; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc, sd intbd;

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250



-9690

-9700

-9710

-9720

-9730

-9740

-9750

-9760

-9770

-9780

-9790

-9800

-9810

-9820

-9830

-9840

-9850

-9860

-9870

-9880

-9890

-9900

-9910

-9920

-9930

-9940

0 125 250

0 125 250

0 125 250

0 50 100

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-9703 INC
90.85, AZM
179.39, TVD
8294.23

-9720 WT 9.6,
VIS 35

-9797 INC
91.07, AZM
178.91, TVD
8292.66

-9810 WT 9.6,
VIS 35

-9890 INC
91.65, AZM
178.38, TVD
8290.45

-9910 WT 9.7,
VIS 36

-9919 TOOH for
conventional
BHA at 0840 hrs
on 7/28/2019.
Resumed
drilling at 1640
hrs on
7/28/2019; Bit
#3 - Ulterra
SLP616, 5x16,

-9750 LS:  gy-brn, subblky-
subplty, sl wxy, v calc, sd
intbd; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc, f sd intbd;

0 500 1000

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250

8450 8350 8250



-9950

-9960

-9970

-9980

-9990

-10000

-10010

-10020

-10030

-10040

-10050

-10060

-10070

-10080

-10090

-10100

-10110

-10120

-10130

-10140

-10150

-10160

-10170

-10180

-10190

0 125 250

0 125 250

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

8.5"

-9986 INC
86.57, AZM
181.2, TVD
8291.94

-10000 WT 9.7,
VIS 36

-10081 INC
86.66, AZM
180.1, TVD
8297.55

-10100 WT 10,
VIS 36

-10176 INC
86.26, AZM
179.39, TVD
8303.42

-10000 LS:  gy-brn,
subblky-subplty, sl wxy, v
calc, sd intbd; SHLY SS:
med gy-gy, fri sd agg, v fgr,
mod-p srt, tr uncons qtz
grs, lmy intbds; SHLY
SLTST: med-dk gy, frm,
blky-sub blky, gr-rthy, sl
calc, sd intbd;

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250



-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

0 125 250

0 125 250

0 125 250

0 50 100

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-10200 WT 10,
VIS 36

-10271 INC
89.79, AZM
179.43, TVD
8306.69

-10300 WT 10,
VIS 36

-10367 INC
89.62, AZM
179.3, TVD
8307.18

-10400 WT
10.1, VIS 35

-10250 SHLY SS: med gy-
gy, fri clus wi arg cmt, pred
v fgr, slt intbd, mod-p srt, sl
calc, tr uncons qtz grs;
SHLY SLTST: v dk gy, frm,
subblky, gr-rthy, sl calc; tr
bent; tr pyr;

0 500 1000

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250

8450 8350 8250



-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

0 125 250

0 125 250

0 125 250

0 50 100

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-10461 INC
89.79, AZM
177.45, TVD
8307.67

-10500 WT
10.1, VIS 35

-10557 INC
89.93, AZM
180.05, TVD
8307.9

-10600 WT
10.1, VIS 35

-10652 INC
90.06, AZM
181.81, TVD
8307.91

-10700 WT
10.1, VIS 35

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

-10750 SHLY SS: med gy-
gy, fri clus wi arg cmt, pred

0 500 1000

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250

8450 8350 8250



-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

0 125 250

0 125 250

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-10747 INC
89.97, AZM
180.32, TVD
8307.89

-10800 Fault:
45' down-throw;
went from Ft.
Hays to B Marl

-10820 WT
10.1, VIS 32

-10842 INC
89.66, AZM
181.86, TVD
8308.19

-10900 WT
10.1, VIS 32

-10937 INC
87.41, AZM
181.24, TVD
8310.62

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

-11000 LS:  gy-brn,
subblky-subplty, sl wxy, v
calc, sd intbd; SHLY
SLTST: med-dk gy, frm,

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250



-10970

-10980

-10990

-11000

-11010

-11020

-11030

-11040

-11050

-11060

-11070

-11080

-11090

-11100

-11110

-11120

-11130

-11140

-11150

-11160

-11170

-11180

-11190

-11200

-11210

0 125 250

0 125 250

0 125 250

0 50 100

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-11000 WT
10.1, VIS 32

-11033 INC
87.32, AZM
179.83, TVD
8315.04

-11041 0000 hrs
on 7/29/2019

-11100 WT
10.2, VIS 34

-11128 INC
89.35, AZM
181.86, TVD
8317.8

-11200 WT
10.2, VIS 34

blky-sub blky, gr-rthy, sl
calc, f sd intbd;

-11250 SHLY SS: med gy-
gy, fri clus wi arg cmt, pred
v fgr, slt intbd, mod-p srt, sl
calc, tr uncons qtz grs;
SHLY SLTST: v dk gy, frm,

0 500 1000

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250

8450 8350 8250



-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

0 125 250

0 125 250

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-11223 INC
90.46, AZM
181.86, TVD
8317.95

-11300 WT
10.2, VIS 34

-11318 INC
90.77, AZM
180.93, TVD
8316.93

-11400 WT
10.2, VIS 35

-11414 INC
90.81, AZM
179.83, TVD
8315.61

subblky, gr-rthy, sl calc;

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

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250



-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

0 125 250

0 125 250

0 125 250

0 50 100

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-11500 WT
10.2, VIS 35

-11509 INC
91.03, AZM
178.91, TVD
8314.08

-11542 Fault: 8'
down-throw;
stayed in Codell

-11604 INC
90.41, AZM
178.99, TVD
8312.89

-11620 WT
10.2, VIS 35

-11699 INC
88.64, AZM
182.25, TVD
8313.68

-11720 WT
10.2, VIS 35

-11750 SHLY SS: med gy-
gy, fri clus wi arg cmt, pred
v fgr, slt intbd, mod-p srt, sl
calc, tr uncons qtz grs;
SHLY SLTST: v dk gy, frm,
subblky, gr-rthy, sl calc;

0 500 1000

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250

8450 8350 8250



-11730

-11740

-11750

-11760

-11770

-11780

-11790

-11800

-11810

-11820

-11830

-11840

-11850

-11860

-11870

-11880

-11890

-11900

-11910

-11920

-11930

-11940

-11950

-11960

-11970

-11980

0 125 250

0 125 250

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-11794 INC
89.26, AZM
181.86, TVD
8315.42

-11810 WT
10.2, VIS 35

-11890 INC
89.79, AZM
180.98, TVD
8316.22

-11910 WT
10.2, VIS 35

-12000 SHLY SLTST: v dk
gy-blk, frm, subblky, gr-
rthy, sl calc; SHLY SS:
med gy-gy, pred v fgr, fri sd
agg, arg cmt, slt intbd,
mod-p srt, sl calc;

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250



11980

-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

0 125 250

0 125 250

0 125 250

0 50 100

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-11985 INC
90.19, AZM
180.67, TVD
8316.23

-12000 WT
10.2, VIS 35

-12081 INC
90.32, AZM
180.36, TVD
8315.8

-12100 WT
10.2, VIS 35

-12176 INC
90.5, AZM
179.87, TVD
8315.13

-12200 WT
10.2, VIS 35

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

0 500 1000

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250

8450 8350 8250



-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

12490

0 125 250

0 125 250

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-12272 INC
90.68, AZM
179.04, TVD
8314.14

-12300 WT
10.2, VIS 35

-12367 INC
91.16, AZM
177.63, TVD
8312.61

-12400 WT
10.2, VIS 35

-12463 INC
90.54, AZM
181.37, TVD
8311.19

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

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250



-12490

-12500

-12510

-12520

-12530

-12540

-12550

-12560

-12570

-12580

-12590

-12600

-12610

-12620

-12630

-12640

-12650

-12660

-12670

-12680

-12690

-12700

-12710

-12720

-12730

-12740

0 125 250

0 125 250

0 125 250

0 50 100

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-12500 WT
10.2, VIS 35

-12559 INC
90.99, AZM
180.84, TVD
8309.9

-12600 WT
10.2, VIS 35

-12654 INC
88.51, AZM
181.11, TVD
8310.32

-12700 WT
10.2, VIS 35

-12750 SHLY SS: med gy-
gy-brn, fri clus wi arg cmt,
pred v fgr, slt intbd, mod-p
srt, sl calc, tr uncons qtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc;

0 500 1000

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250

8450 8350 8250



-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

13000

0 125 250

0 125 250

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-12750 INC 89,
AZM 179.61,
TVD 8312.41

-12800 WT
10.2, VIS 35

-12845 INC
89.35, AZM
178.95, TVD
8313.77

-12900 WT
10.2, VIS 35

-12940 INC
89.35, AZM
178.2, TVD
8314.85

-13000 SHLY SS: med gy-
gy-brn, fri clus wi arg cmt,
pred v fgr, slt intbd, mod-p
srt, sl calc, tr uncons qtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc;

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250



-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

0 125 250

0 125 250

0 125 250

0 50 100

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-13000 WT
10.2, VIS 38

-13035 INC
89.31, AZM
180.18, TVD
8315.96

-13100 WT
10.2, VIS 38

-13131 INC
89.13, AZM
182.47, TVD
8317.27

-13200 WT
10.2, VIS 38

-13227 INC
89.44, AZM
181.59, TVD
8318.47

-13250 SHLY SS: med gy-
gy-brn, fri clus wi arg cmt,
pred v fgr, slt intbd, mod-p
srt, sl calc, tr uncons qtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc;

0 500 1000

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250

8450 8350 8250



-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

0 125 250

0 125 250

0 125 250

0 50 100

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
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0
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0
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0

1
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0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-13300 WT
10.2, VIS 38

-13312 Fault: 3'
up-throw; stayed
in Codell

-13322 INC
90.9, AZM
181.51, TVD
8318.19

-13400 WT
10.2, VIS 38

-13418 INC
91.43, AZM
181.02, TVD
8316.23

-13500 WT
10.2, VIS 38

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

0 500 1000

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250

8450 8350 8250



-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

0 125 250

0 125 250

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-13513 INC
89.31, AZM
182.52, TVD
8315.62

-13600 WT
10.2, VIS 38

-13609 INC
89.75, AZM
182.47, TVD
8316.41

-13704 INC
89.93, AZM
181.68, TVD
8316.67

-13720 WT
10.2, VIS 38

-13750 SHLY SS: med gy-
gy-brn, fri clus wi arg cmt,
pred v fgr, slt intbd, mod-p
srt, sl calc, tr uncons qtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc;

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250



-13770

-13780

-13790

-13800

-13810

-13820

-13830

-13840

-13850

-13860

-13870

-13880

-13890

-13900

-13910

-13920

-13930

-13940

-13950

-13960

-13970

-13980

-13990

-14000

-14010

0 125 250

0 125 250

0 125 250

0 50 100

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-13799 INC
89.09, AZM
180.1, TVD
8317.48

-13820 WT
10.2, VIS 38

-13895 INC
89.26, AZM
179.52, TVD
8318.87

-13910 WT
10.2, VIS 38

-13990 INC
89.13, AZM
178.86, TVD
8320.2

-14010 WT
10.2, VIS 38

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

0 500 1000

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250

8450 8350 8250



-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

0 125 250

0 125 250

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-14084 INC
89.22, AZM
177.27, TVD
8321.56

-14100 WT
10.2, VIS 38

-14179 INC
89.62, AZM
177.85, TVD
8322.52

-14200 WT
10.2, VIS 38

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

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250



-14280

-14290

-14300

-14310

-14320

-14330

-14340

-14350

-14360

-14370

-14380

-14390

-14400

-14410

-14420

-14430

-14440

-14450

-14460

-14470

-14480

-14490

-14500

-14510

-14520

0 125 250

0 125 250

0 125 250

0 50 100

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-14275 INC
89.22, AZM
178.95, TVD
8323.49

-14300 WT
10.2, VIS 37

-14370 INC
89.31, AZM
178.33, TVD
8324.71

-14400 WT
10.2, VIS 37

-14465 INC
89.88, AZM
177.5, TVD
8325.38

-14500 WT
10.2, VIS 37

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

0 500 1000

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250

8450 8350 8250



-14530

-14540

-14550

-14560

-14570

-14580

-14590

-14600

-14610

-14620

-14630

-14640

-14650

-14660

-14670

-14680

-14690

-14700

-14710

-14720

-14730

-14740

-14750

-14760

-14770

-14780

0 125 250

0 125 250

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-14560 INC
88.73, AZM
181.68, TVD
8326.53

-14560 Gas
buster off

-14600 WT
10.2, VIS 37

-14655 INC
88.73, AZM
181.55, TVD
8328.64

-14700 WT
10.2, VIS 37

-14750 INC
88.82, AZM
180.62, TVD
8330.67

-14750 SHLY SS: med gy-
gy-brn, fri clus wi arg cmt,
pred v fgr, slt intbd, mod-p
srt, sl calc, tr uncons qtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc; tr pyr;

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250



-14790

-14800

-14810

-14820

-14830

-14840

-14850

-14860

-14870

-14880

-14890

-14900

-14910

-14920

-14930

-14940

-14950

-14960

-14970

-14980

-14990

-15000

-15010

-15020

-15030

0 125 250

0 125 250

0 125 250

0 50 100

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-14800 WT
10.2, VIS 37

-14845 INC
89.22, AZM
179.48, TVD
8332.29

-14900 WT
10.3, VIS 36

-14940 INC
89.84, AZM
181.73, TVD
8333.07

-15000 WT
10.3, VIS 37

-15000 SHLY SS: med gy-
gy-brn, fri clus wi arg cmt,
pred v fgr, slt intbd, mod-p
srt, sl calc, tr uncons qtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc; tr pyr;

0 500 1000

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250

8450 8350 8250



-15040

-15050

-15060

-15070

-15080

-15090

-15100

-15110

-15120

-15130

-15140

-15150

-15160

-15170

-15180

-15190

-15200

-15210

-15220

-15230

-15240

-15250

-15260

-15270

-15280

-15290

0 125 250

0 125 250

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-15035 INC
89.26, AZM
180.32, TVD
8333.82

-15100 WT
10.3, VIS 37

-15130 INC
89.7, AZM
179.83, TVD
8334.68

-15200 WT
10.4, VIS 37

-15225 INC
90.77, AZM
184.06, TVD
8334.29

-15250 SHLY SS: med gy-
gy-brn, fri clus wi arg cmt,
pred v fgr, slt intbd, mod-p
srt, sl calc, tr uncons qtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc; tr pyr;

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250



-15300

-15310

-15320

-15330

-15340

-15350

-15360

-15370

-15380

-15390

-15400

-15410

-15420

-15430

-15440

-15450

-15460

-15470

-15480

-15490

-15500

-15510

-15520

-15530

-15540

0 125 250

0 125 250

0 125 250

0 50 100

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-15300 WT
10.4, VIS 37

-15320 INC
91.52, AZM
183.71, TVD
8332.39

-15400 WT
10.4, VIS 37

-15415 INC
90.72, AZM
183.18, TVD
8330.54

-15500 WT
10.4, VIS 37

-15510 INC
90.72, AZM
181.99, TVD
8329.34

-15500 SHLY SS: med gy-
gy-brn, fri clus wi arg cmt,
pred v fgr, slt intbd, mod-p
srt, sl calc, tr uncons qtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc; tr pyr;

0 500 1000

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250

8450 8350 8250



-15550

-15560

-15570

-15580

-15590

-15600

-15610

-15620

-15630

-15640

-15650

-15660

-15670

-15680

-15690

-15700

-15710

-15720

-15730

-15740

-15750

-15760

-15770

-15780

-15790

-15800

0 125 250

0 125 250

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-15590 WT
10.4, VIS 37

-15606 INC
89.57, AZM
180.58, TVD
8329.1

-15620 Fault: 3'
down-throw;
went from
Codell to Ft.
Hays

-15690 WT
10.4, VIS 37

-15701 INC
88.91, AZM
180.62, TVD
8330.36

-15711 0000 hrs
on 7/30/2019

-15796 INC

-15750 LS:  gy-brn,
subblky-subplty, sl wxy, v
calc, sd intbd; SHLY
SLTST: med-dk gy, frm,
blky-sub blky, gr-rthy, sl
calc, f sd intbd;

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250



-15800

-15810

-15820

-15830

-15840

-15850

-15860

-15870

-15880

-15890

-15900

-15910

-15920

-15930

-15940

-15950

-15960

-15970

-15980

-15990

-16000

-16010

-16020

-16030

-16040

-16050

0 125 250

0 125 250

0 125 250

0 50 100

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

86.92, AZM
180.76, TVD
8333.82

-15810 WT
10.4, VIS 37

-15891 INC
87.89, AZM
180.05, TVD
8338.12

-15910 WT
10.4, VIS 37

-15986 INC
88.29, AZM
179.04, TVD
8341.28

-16000 WT
10.4, VIS 37

-16000 SHLY SS: med gy-
gy-brn, fri clus wi arg cmt,
pred v fgr, slt intbd, mod-p
srt, sl calc, tr uncons qtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc; tr pyr;

0 500 1000

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250

8450 8350 8250



-16060

-16070

-16080

-16090

-16100

-16110

-16120

-16130

-16140

-16150

-16160

-16170

-16180

-16190

-16200

-16210

-16220

-16230

-16240

-16250

-16260

-16270

-16280

-16290

-16300

16310

0 125 250

0 125 250

0 125 250

0 50 100

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-16081 INC
88.69, AZM
178.38, TVD
8343.79

-16100 WT
10.3, VIS 37

-16176 INC
90.81, AZM
182.69, TVD
8344.2

-16200 WT
10.3, VIS 37

-16257 TOOH
for Orbit RSS at
0400 hrs on
7/30/2019.
Resumed
drilling at 2300
hrs on
7/30/2019; Bit
#4 - Ulterra
SLP516, 8x13,
8.5"

-16257 Gas
buster on

-16273 INC
91.34, AZM
181.68, TVD
8342.38

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

0 500 1000

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250

8450 8350 8250



-16310

-16320

-16330

-16340

-16350

-16360

-16370

-16380

-16390

-16400

-16410

-16420

-16430

-16440

-16450

-16460

-16470

-16480

-16490

-16500

-16510

-16520

-16530

-16540

-16550

-16560

0 125 250

0 125 250

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-16310 WT
10.3, VIS 40

-16368 INC
90.68, AZM
178.68, TVD
8340.71

-16400 WT
10.3, VIS 40

-16464 INC
89.84, AZM
179.83, TVD
8340.27

-16492 0000 hrs
on 7/31/2019

-16510 WT
10.3, VIS 38

-16558 INC
89.75, AZM

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

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250



-16570

-16580

-16590

-16600

-16610

-16620

-16630

-16640

-16650

-16660

-16670

-16680

-16690

-16700

-16710

-16720

-16730

-16740

-16750

-16760

-16770

-16780

-16790

-16800

-16810

0 125 250

0 125 250

0 125 250

0 50 100

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

182.92, TVD
8340.61

-16600 WT
10.3, VIS 38

-16654 INC
89.7, AZM
186.4, TVD
8341.07

-16700 WT
10.3, VIS 39

-16750 INC
90.46, AZM
184.77, TVD
8340.93

-16763 Fault:
24' down-throw;
went from
Codell to Ft.
Hays

-16800 WT
10.3, VIS 39

-16750 SHLY SS: med gy-
gy-brn, fri clus wi arg cmt,
pred v fgr, slt intbd, mod-p
srt, sl calc, tr uncons qtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, sl
calc;

0 500 1000

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250

8450 8350 8250



-16820

-16830

-16840

-16850

-16860

-16870

-16880

-16890

-16900

-16910

-16920

-16930

-16940

-16950

-16960

-16970

-16980

-16990

-17000

-17010

-17020

-17030

-17040

-17050

-17060

-17070

0 125 250

0 125 250

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-16845 INC
89.26, AZM
182.3, TVD
8341.17

-16900 WT
10.3, VIS 37

-16940 INC
88.95, AZM
181.73, TVD
8342.65

-17000 WT
10.3, VIS 37

-17036 INC
87.54, AZM
181.06, TVD
8345.59

-17000 LS:  gy-brn,
subblky-subplty, sl wxy, v
calc, sd intbd; SHLY
SLTST: med-dk gy, frm,
blky-sub blky, gr-rthy, sl
calc, f sd intbd;

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250



-17080

-17090

-17100

-17110

-17120

-17130

-17140

-17150

-17160

-17170

-17180

-17190

-17200

-17210

-17220

-17230

-17240

-17250

-17260

-17270

-17280

-17290

-17300

-17310

-17320

0 125 250

0 125 250

0 125 250

0 50 100

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-17100 WT
10.3, VIS 37

-17131 INC
88.38, AZM
180.01, TVD
8348.97

-17200 WT
10.3, VIS 37

-17226 INC
88.91, AZM
178.6, TVD
8351.22

-17300 WT
10.3, VIS 37

-17320 INC
89.4, AZM
178.02, TVD

-17250 SHLY SS: med gy-
gy-brn, fri clus wi arg cmt,
pred v fgr, slt intbd, mod-p
srt, sl calc, tr uncons qtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, calc;

0 500 1000

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250

8450 8350 8250



-17330

-17340

-17350

-17360

-17370

-17380

-17390

-17400

-17410

-17420

-17430

-17440

-17450

-17460

-17470

-17480

-17490

-17500

-17510

-17520

-17530

-17540

-17550

-17560

-17570

-17580

0 125 250

0 125 250

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

8352.6

-17400 WT
10.4, VIS 37

-17415 INC
89.48, AZM
178.51, TVD
8353.53

-17500 WT
10.4, VIS 37

-17510 INC
89.26, AZM
178.91, TVD
8354.58

-17500 SHLY SS: med gy-
gy-brn, fri clus wi arg cmt,
pred v fgr, slt intbd, mod-p
srt, sl calc, tr uncons qtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, calc;

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250



-17590

-17600

-17610

-17620

-17630

-17640

-17650

-17660

-17670

-17680

-17690

-17700

-17710

-17720

-17730

-17740

-17750

-17760

-17770

-17780

-17790

-17800

-17810

-17820

-17830

0 125 250

0 125 250

0 125 250

0 50 100

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-17605 INC
89.22, AZM
178.73, TVD
8355.84

-17620 WT
10.4, VIS 37

-17701 INC
89.35, AZM
178.64, TVD
8357.04

-17720 WT
10.4, VIS 37

-17796 INC
89.35, AZM
178.07, TVD
8358.11

-17810 WT
10.4, VIS 36

-17750 SHLY SS: med gy-
gy-brn, fri clus wi arg cmt,
pred v fgr, slt intbd, mod-p
srt, sl calc, tr uncons qtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, calc;

0 500 1000

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250

8450 8350 8250



-17840

-17850

-17860

-17870

-17880

-17890

-17900

-17910

-17920

-17930

-17940

-17950

-17960

-17970

-17980

-17990

-18000

-18010

-18020

-18030

-18040

-18050

-18060

-18070

-18080

-18090

0 125 250

0 125 250

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-17892 INC
89.44, AZM
177.94, TVD
8359.13

-17910 WT
10.4, VIS 36

-17987 INC
89.75, AZM
178.77, TVD
8359.8

-18000 WT
10.4, VIS 37

-18082 INC
89.26, AZM
177.94, TVD
8360.62

-18000 SHLY SS: med gy-
gy-brn, fri clus wi arg cmt,
pred v fgr, slt intbd, mod-p
srt, sl calc, tr uncons qtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, calc;

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250



-18100

-18110

-18120

-18130

-18140

-18150

-18160

-18170

-18180

-18190

-18200

-18210

-18220

-18230

-18240

-18250

-18260

-18270

-18280

-18290

-18300

-18310

-18320

-18330

-18340

0 125 250

0 125 250

0 125 250

0 50 100

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-18100 WT
10.4, VIS 37

-18178 INC
89.26, AZM
177.41, TVD
8361.86

-18200 WT
10.4, VIS 37

-18273 INC
89.44, AZM
177.5, TVD
8362.94

-18300 WT
10.4, VIS 37

-18250 SHLY SS: med gy-
gy-brn, fri clus wi arg cmt,
pred v fgr, slt intbd, mod-p
srt, sl calc, tr uncons qtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, calc;

0 500 1000

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250

8450 8350 8250



-18350

-18360

-18370

-18380

-18390

-18400

-18410

-18420

-18430

-18440

-18450

-18460

-18470

-18480

-18490

-18500

-18510

-18520

-18530

-18540

-18550

-18560

-18570

-18580

-18590

-18600

0 125 250

0 125 250

0 125 250

0 50 100

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1 1 1 1

-18369 INC
89.48, AZM
177.45, TVD
8363.84

-18400 WT
10.4, VIS 37

-18464 INC
89.48, AZM
177.63, TVD
8364.7

-18500 WT
10.4, VIS 37

-18560 INC
89.97, AZM
178.02, TVD
8365.16

-18500 SHLY SS: med gy-
gy-brn, fri clus wi arg cmt,
pred v fgr, slt intbd, mod-p
srt, sl calc, tr uncons qtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, calc;

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250



-18610

-18620

-18630

-18640

-18650

-18660

-18670

-18680

-18690

-18700

-18710

-18720

-18730

-18740

-18750

-18760

-18770

-18780

-18790

-18800

-18810

-18820

-18830

-18840

-18850

0 125 250

0 125 250

0 125 250

0 50 100

0 50 100

0 50 100

0 0
0

0
0

0

0
0

0
0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-18600 WT
10.4, VIS 37

-18656 INC
90.1, AZM
179.39, TVD
8365.11

-18700 WT
10.4, VIS 39

-18751 INC
89.84, AZM
179.52, TVD
8365.16

-18800 WT
10.4, VIS 39

-18847 INC
89.97, AZM
179.48, TVD

-18750 SHLY SS: med gy-
gy-brn, fri clus wi arg cmt,
pred v fgr, slt intbd, mod-p
srt, sl calc, tr uncons qtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, calc;

0 500 1000

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250

8450 8350 8250



-18860

-18870

-18880

-18890

-18900

-18910

-18920

-18930

-18940

-18950

-18960

-18970

-18980

-18990

-19000

-19010

-19020

-19030

-19040

-19050

-19060

-19070

-19080

-19090

-19100

-19110

0 125 250

0 125 250

0 125 250

0 50 100

0 50 100

0 50 100

1
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1
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1
0

0
0

1
0

0
0
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1
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1
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0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

8365.32

-18900 WT
10.4, VIS 39

-18942 INC
90.32, AZM
179.39, TVD
8365.07

-19000 WT
10.4, VIS 39

-19037 INC
89.75, AZM
178.6, TVD
8365.02

-19100 WT
10.5, VIS 38

-19000 SHLY SS: med gy-
gy-brn, fri clus wi arg cmt,
pred v fgr, slt intbd, mod-p
srt, sl calc, tr uncons qtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, calc;

0 500 1000

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250

8450 8350 8250



19110

-19120

-19130

-19140

-19150

-19160

-19170

-19180

-19190

-19200

-19210

-19220

-19230

-19240

-19250

-19260

-19270

-19280

-19290

-19300

-19310

-19320

-19330

-19340

-19350

-19360

0 125 250

0 125 250

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-19133 INC
89.35, AZM
179.43, TVD
8365.77

-19200 WT
10.5, VIS 38

-19228 INC
88.33, AZM
180.36, TVD
8367.69

-19300 WT
10.5, VIS 39

-19324 INC
88.56, AZM
181.33, TVD
8370.3

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

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250



-19370

-19380

-19390

-19400

-19410

-19420

-19430

-19440

-19450

-19460

-19470

-19480

-19490

-19500

-19510

-19520

-19530

-19540

-19550

-19560

-19570

-19580

-19590

-19600

-19610

19620

0 125 250

0 125 250

0 125 250

0 50 100

0 50 100

0 50 100

1
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0

0
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0

0
0

1
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0
0
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1
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1
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0
0

1
0

0
0

0

-19400 WT
10.5, VIS 39

-19420 INC
91.3, AZM
182.78, TVD
8370.42

-19500 WT
10.5, VIS 39

-19515 INC
89.93, AZM
181.68, TVD
8369.4

-19600 WT
10.5, VIS 39

-19609 INC
91.34, AZM
179.08, TVD
8368.35

-19500 SHLY SS: med gy-
gy-brn, fri clus wi arg cmt,
pred v fgr, slt intbd, mod-p
srt, sl calc, tr uncons qtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, calc;

0 500 1000

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250

8450 8350 8250



-19620

-19630

-19640

-19650

-19660

-19670

-19680

-19690

-19700

-19710

-19720

-19730

-19740

-19750

-19760

-19770

-19780

-19790

-19800

-19810

-19820

-19830

-19840

-19850

-19860

-19870

0 125 250

0 125 250

0 50 100

0 50 100

1
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0
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0
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0
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1
0

0
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0

-19636 TOOH
for bit at 2022
hrs on
7/30/2019.
Resumed
drilling at 1500
hrs on
7/31/2019; Bit
#5 - Smith
MDSi616, 1x24,
8.5"

-19636 0000 hrs
on 8/1/2019

-19660 Gas
buster off

-19701 INC
92.05, AZM
177.27, TVD
8365.63

-19720 WT
10.4, VIS 38

-19732 TOOH
for MWD tool at
1615 hrs on
8/1/2019.
Resumed
drilling at 1300
hrs on 8/2/2019;
Bit #6 - Smith
MDSi616, 6x15,
8.5"

-19732 0000 hrs
on 8/2/2019

-19794 INC 89,
AZM 178.11,
TVD 8364.78

-19810 WT
10.4, VIS 38

-19750 SHLY SS: med gy-
gy-brn, fri sd agg, v fgr,
mod-p srt, tr uncons qtz
grs, arg-calc cmt; SHLY
SLTST: med-dk gy, frm,
blky-sub blky, gr-rthy,  calc,
f sd intbd;

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250



-19880

-19890

-19900

-19910

-19920

-19930

-19940

-19950

-19960

-19970

-19980

-19990

-20000

-20010

-20020

-20030

-20040

-20050

-20060

-20070

-20080

-20090

-20100

-20110

-20120

0 125 250

0 125 250

0 125 250

0 50 100

0 50 100

0 50 100

1
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0
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0
0
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0
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0

1
0

0

1
0

0
0

1
0

0
0

0

-19890 INC
88.69, AZM
182.25, TVD
8366.72

-19910 WT
10.4, VIS 38

-19984 INC
88.56, AZM
182.34, TVD
8368.97

-20000 WT
10.4, VIS 38

-20040 Fault:
21' down-throw;
stayed in Ft.
Hays

-20080 INC
87.32, AZM
181.2, TVD
8372.42

-20100 WT
10.5, VIS 39

-20000 SHLY SS: gy-brn,
fri sd agg, v fgr, mod-p srt,
arg-calc cmt; LS:  gy-brn,
subblky-subplty, sl wxy, v
calc, sd intbd; SHLY
SLTST: med-dk gy, frm,
blky-sub blky, gr-rthy, sl
calc, f sd intbd;

0 500 1000

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250

8450 8350 8250



-20130

-20140

-20150

-20160

-20170

-20180

-20190

-20200

-20210

-20220

-20230

-20240

-20250

-20260

-20270

-20280

-20290

-20300

-20310

-20320

-20330

-20340

-20350

-20360

-20370

-20380

0 125 250

0 125 250

0 50 100

0 50 100

1
0

1
0

0
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0
0

1
0

0
0

0

1
0
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0

0

1
0

0
0

1
0

0
0

0

-20175 INC
88.2, AZM
180.98, TVD
8376.14

-20200 WT
10.5, VIS 39

-20269 INC
88.91, AZM
180.62, TVD
8378.51

-20279 Well
shut in due to
high gas from
1718 hrs on
8/2/2019 to
0003 hrs on
8/3/2019.

-20279 0000 hrs
on 8/3/2019

-20320 WT
10.5, VIS 39

-20364 INC
90.54, AZM
179.48, TVD
8378.96

-20250 SHLY SS: med gy-
gy-brn, fri clus wi arg cmt,
pred v fgr, slt intbd, mod-p
srt, sl calc, tr uncons qtz
grs; SHLY SLTST: v dk gy,
frm, subblky, gr-rthy, calc;

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250



-20390

-20400

-20410

-20420

-20430

-20440

-20450

-20460

-20470

-20480

-20490

-20500

-20510

-20520

-20530

-20540

-20550

-20560

-20570

-20580

-20590

-20600

-20610

-20620

-20630

0 125 250

0 125 250

0 125 250

0 50 100

0 50 100

0 50 100
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0
0

1
0

0
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0

0
0

1
0

0
0

0

-20400 WT
10.7, VIS 39

-20458 INC
92.14, AZM
177.94, TVD
8376.76

-20500 WT
10.7, VIS 39

-20554 INC
92.71, AZM
177.41, TVD
8372.7

-20600 WT
10.7, VIS 39

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

0 500 1000

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250

8450 8350 8250



-20640

-20650

-20660

-20670

-20680

-20690

-20700

-20710

-20720

-20730

-20740

-20750

-20760

-20770

-20780

-20790

-20800

-20810

-20820

-20830

-20840

-20850

-20860

-20870

-20880

-20890

0 125 250

0 125 250

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

1
0

0

1
0

0
0

1
0

0
0

0

-20648 INC
91.03, AZM
181.06, TVD
8369.63

-20700 WT
10.8, VIS 39

-20742 INC
91.43, AZM
180.62, TVD
8367.62

-20800 WT
10.8, VIS 39

-20836 INC
89.4, AZM
181.68, TVD
8366.94

-20750 SHLY SS: med gy-
gy-brn, fri sd agg, v fgr,
mod-p srt, arg-calc cmt;
SHLY SLTST: med-dk gy,
frm, blky-sub blky, gr-rthy,
calc, f sd intbd;

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250



-20900

-20910

-20920

-20930

-20940

-20950

-20960

-20970

-20980

-20990

-21000

-21010

-21020

-21030

-21040

-21050

-21060

-21070

-21080

-21090

-21100

-21110

-21120

-21130

-21140

0 125 250

0 125 250

0 125 250

0 50 100

0 50 100

0 50 100

1
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0
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0
0
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0
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1
0

0
0

1
0

0
0

0

-20900 WT
10.8, VIS 39

-20931 INC
90.01, AZM
180.32, TVD
8367.43

-21000 WT
10.8, VIS 39

-21026 INC
90.28, AZM
178.73, TVD
8367.18

-21100 WT
10.9, VIS 39

-21121 INC
89.57, AZM 183,
TVD 8367.31

-21000 SHLY SS: med gy-
gy-brn, fri sd agg, v fgr,
mod-p srt, arg-calc cmt;
SHLY SLTST: med-dk gy,
frm, blky-sub blky, gr-rthy,
calc, f sd intbd;

0 500 1000

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250

8450 8350 8250



-21150

-21160

-21170

-21180

-21190

-21200

-21210

-21220

-21230

-21240

-21250

-21260

-21270

-21280

-21290

-21300

-21310

-21320

-21330

-21340

-21350

-21360

-21370

-21380

-21390

-21400

0 125 250

0 125 250

0 125 250

0 50 100

0 50 100

0 50 100

1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
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0
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0

0

1
0

1
0

1
0

1
0

-21200 WT 11,
VIS 39

-21215 INC
90.41, AZM
183.58, TVD
8367.33

-21300 WT 11,
VIS 39

-21310 INC
90.46, AZM
182.56, TVD
8366.6

-21396 INC
91.03, AZM

-21250 SHLY SS: med gy-
gy-brn, fri sd agg, v fgr,
mod-p srt, arg-calc cmt;
SHLY SLTST: med-dk gy,
frm, blky-sub blky, gr-rthy,
calc, f sd intbd;

0 500 1000

0 500 1000

8450 8350 8250

8450 8350 8250



TOTAL DEPTH = Thank you for using Earth Science Agency

-21410

-21420

-21430

-21440

-21450

-21460

-21470

-21480

21457'

0 0
0

0
0

0 181.55, TVD
8365.49

-21410 WT 11,
VIS 39

-21457 Reached
horizontal TD of
21457' MD,
8364' TVD at
0915 hrs on
8/3/2019.

-21457 SHLY SS: med gy-
gy-brn, fri sd agg, v fgr,
mod-p srt, arg-calc cmt;
SHLY SLTST: med-dk gy,
frm, blky-sub blky, gr-rthy,
calc, f sd intbd;

0 500 10008450 8350 8250


