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-6000

-6010

-6020

-6030

-6040

-6050

-6060

-6070

-6080

-6090

-6100

-6110

-6120

February 22, 2018

5290'

5270'

Colorado

OBM

8174' / 18760'

Patterson 901

05-123-45991

February 17, 2018

Weld

Extraction Oil & Gas

6000' - 18760'

February 17, 2018 - February 22, 2018

Dan Jacobs, Blake Eatherton

DJ Basin - Wattenberg

5" = 100'

Coyote Trails 34S-20-11C

S3-T1S-R68W, 150' FSL, 96' FWL

40.017974, -105.006639

SWSE S28-T1N-R68W, 1146' FSL, 2121' FEL
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-6000 Surface
preset. Spud
and drilled out
from surface of
1650' MD at
0250 hrs on
2/17/2018; Bit
#1 - Reed TK56,
5x14, 8.5"

-6030 WT 9, VIS
46

-6057 INC
32.59, AZM
107.4, TVD
5471.17

-6100 WT 9, VIS
46

0 500 10008500 4250 0



-6130

-6140

-6150

-6160

-6170

-6180

-6190

-6200

-6210

-6220

-6230

-6240

-6250

-6260

-6270

-6280

-6290

-6300

-6310

-6320

-6330

-6340

-6350

-6360

-6370

-6380

-6390
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-6153 INC
38.49, AZM
109.27, TVD
5549.25

-6200 WT 9, VIS
46

-6248 INC
36.68, AZM
109.44, TVD
5624.53

-6300 WT 9, VIS
46

-6343 INC
34.09, AZM
109.06, TVD
5701.98

-6250 SHLY SLTST: med-
dk gy, frm, blky-sb blky, gr-
rthy, sl calc, v f sd interbed;
SHLY SS: med gy, fri, v f
gr, subrnd-subang, w srt, sl
calc cmt;

0 500 1000

0 500 1000

8500 4250 0

8500 4250 0
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-6460
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-6480
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-6500

-6510

-6520

-6530

-6540

-6550

-6560

-6570

-6580

-6590

-6600

-6610

-6620

-6630

-6640

-6650

6660
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-6400 WT 9, VIS
46

-6439 INC
30.79, AZM
107.33, TVD
5782.99

-6500 WT 9, VIS
46

-6534 INC
30.61, AZM
112.05, TVD
5864.68

-6600 WT 9, VIS
46

-6630 INC
28.49, AZM
111.65, TVD
5948.19

-6500 SHLY SLTST: med-
dk gy, frm, blky-sb blky, gr-
rthy, sl calc, v f sd interbed;
SHLY SS: med gy, fri, v f
gr, subrnd-subang, w srt, sl
calc cmt;

0 500 1000

0 500 1000

0 500 1000

8500 4250 0

8500 4250 0

8500 4250 0



-6660

-6670

-6680

-6690

-6700

-6710

-6720

-6730

-6740

-6750

-6760

-6770

-6780

-6790

-6800

-6810

-6820

-6830

-6840

-6850

-6860
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-6700 WT 9, VIS
46

-6725 INC
25.46, AZM
111.61, TVD
6032.85

-6800 WT 9, VIS
46

-6821 INC
22.21, AZM
103.84, TVD
6120.67

-6900 WT 9, VIS
46

-6916 INC
19.22, AZM
102.19, TVD

-6750 SHLY SS: med gy,
fri, v f gr, subrnd-subang, w
srt, sl calc cmt; SHLY
SLTST: med- dk gy, frm,
blky-sb blky, gr-rthy, sl
calc, v f sd interbed;

0 500 1000

0 500 1000

0 500 1000

8500 4250 0

8500 4250 0

8500 4250 0



-6930

-6940

-6950

-6960

-6970

-6980

-6990

-7000

-7010

-7020

-7030

-7040

-7050

-7060

-7070

-7080

-7090

-7100

-7110

-7120

-7130

-7140

-7150

-7160

-7170

-7180

7190
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6209.52

-7000 WT 9, VIS
46

-7012 INC
16.08, AZM
107.37, TVD
6300.99

-7107 INC
12.37, AZM
113.28, TVD
6393.07

-7120 WT 9.1,
VIS 45

-7000 SHLY SS: med gy,
fri, v f gr, subrnd-subang, w
srt, sl calc cmt; SHLY
SLTST: med- dk gy, frm,
blky-sb blky, gr-rthy, sl
calc, v f sd interbed;

0 500 1000

0 500 1000

8500 4250 0

8500 4250 0



-7190

-7200

-7210

-7220

-7230

-7240

-7250

-7260

-7270

-7280

-7290

-7300

-7310

-7320

-7330

-7340

-7350

-7360

-7370

-7380

-7390

-7400

-7410
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-7203 INC
10.01, AZM
115.17, TVD
6487.24

-7220 WT 9.1,
VIS 45

-7298 INC 7.96,
AZM 102.46,
TVD 6581.08

-7310 WT 9.1,
VIS 45

-7393 INC 5.87,
AZM 112.45,
TVD 6675.38

-7410 WT 9.1,
VIS 45

-7250 SHLY SLTST: med-
dk gy, frm, blky-sb blky, gr-
rthy, sl calc, v f sd interbed;
SHLY SS: med gy, fri, v f
gr, subrnd-subang, w srt, sl
calc cmt; tr pyr;

-7500 SHLY SLTST: med-

0 500 1000

0 500 1000

0 500 1000

8500 4250 0

8500 4250 0

8500 4250 0



-7460

-7470

-7480
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-7610
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-7650
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-7680
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-7489 INC 3.32,
AZM 94.3, TVD
6771.07

-7510 WT 9.1,
VIS 45

-7585 INC 2.17,
AZM 85.33,
TVD 6866.96

-7600 WT 9.1,
VIS 45

-7680 INC 1.1,
AZM 15.85,
TVD 6961.93

-7700 WT 9.1,
VIS 45

dk gy, frm, blky-sb blky, gr-
rthy, sl calc, v f sd interbed;
SHLY SS: med gy, fri, v f
gr, subrnd-subang, w srt, sl
calc cmt; tr pyr;

-7750 SHLY SLTST: med-
dk gy, frm, blky-sb blky, gr-
rthy, sl calc, v f sd interbed;
SHLY SS: med gy, fri, v f
gr, subrnd-subang, w srt, sl
calc cmt; tr pyr;

0 500 1000

0 500 1000

0 500 1000

8500 4250 0

8500 4250 0

8500 4250 0



7720

-7730

-7740

-7750

-7760

-7770

-7780

-7790

-7800

-7810

-7820

-7830

-7840

-7850

-7860

-7870

-7880

-7890

-7900

-7910

-7920
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-7940
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-7776 INC 1.75,
AZM 312.56,
TVD 7057.9

-7800 WT 9.1,
VIS 45

-7872 INC 1.68,
AZM 316.06,
TVD 7153.86

-7900 WT 9.1,
VIS 45

-7967 INC 1.77,
AZM 302.21,
TVD 7248.82

-8000 SHLY SLTST: med-
dk gy, frm, blky-sb blky, gr-
rthy, sl calc, v f sd interbed;
SHLY SS: med gy, fri, v f
gr, subrnd-subang, w srt, sl
calc cmt;

0 500 1000

0 500 1000

8500 4250 0

8500 4250 0
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-8140
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-8000 WT 9.1,
VIS 45

-8063 INC 2.22,
AZM 272.4,
TVD 7344.76

-8100 WT 9, VIS
43

-8158 INC 2.81,
AZM 281.75,
TVD 7439.67

-8200 WT 9, VIS
43

-8200 SHLY SLTST: med-
dk gy, frm, blky-sb blky, gr-
rthy, sl calc, v f sd interbed;
SHLY SS: med gy, fri, v f
gr, subrnd-subang, w srt, sl
calc cmt;

0 500 1000

0 500 1000

0 500 1000

8500 4250 0

8500 4250 0

8500 4250 0



-8260

-8270

-8280

-8290

-8300

-8310

-8320

-8330

-8340

-8350

-8360

-8370

-8380

-8390

-8400

-8410

-8420

-8430

-8440

-8450

-8460

-8470

-8480

-8490

-8500

-8510
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0 125 250
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-8277 INC 2.28,
AZM 259.02,
TVD 7558.56

-8280 Reached
KOP of 8280'
MD, 7562' TVD
at 2150 hrs on
2/17/2018.
TOOH for
agitator.
Resumed
drilling at 1000
hrs on
2/18/2018; Bit
#2 - Reed TK56,
7x12, 8.5"

-8280 Change
TVD Scale

-8280 0000 hrs
on 2/18/2018

-8280 Gas
buster on

-8350 WT 9, VIS
43

-8373 INC 11.1,
AZM 185.34,
TVD 7653.9

-8393 Top
Sharon Springs
Formation;
7673' TVD

-8410 WT 9.5,
VIS 43

-8419 Top
Niobrara
Formation;
7698' TVD

-8444 Top A
Chalk
Formation;
7722' TVD

-8464 Top A
Marl Formation;
7741' TVD

-8468 INC
20.32, AZM
183.33, TVD
7745.25

-8500 WT 9.5,
VIS 43

-8300 SHLY SLTST: med-
dk gy, frm, blky-sb blky, gr-
rthy, sl calc, v f sd interbed;
SHLY SS: med gy, fri, v f
gr, subrnd-subang, w srt, sl
calc cmt;

-8400 SLTY SH: med-dk
gy, sub frm-frm, sub plty-
plty, lam, fis, arg, tr calc;
SHLY SLTST: med-dk gy,
frm, blky-sub blky, gr-rthy,
sl calc; abdnt bent;

-8500 MARL: dk gy-blk,
sbblky-sbplty, sft-sbfrm, v
calc, mod arg, sl silty;
CHK: med gy, sft-sbfrm,
sbblky, mot, rthy lstr, v
calc; tr bent; tr pyr;

0 500 1000

0 500 1000

0 500 1000

8300 7800 7300

8300 7800 7300

8300 7800 7300

8300 7800 7300



-8520

-8530

-8540

-8550

-8560

-8570

-8580

-8590

-8600

-8610

-8620

-8630

-8640

-8650

-8660

-8670

-8680

-8690

-8700

-8710

-8720

-8730

-8740

-8750

-8760

-8770

-8780

0 125 250
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0 50 100
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-8564 INC
29.28, AZM
184.58, TVD
7832.31

-8565 Top B2
Chalk
Formation;
7833' TVD

-8603 Fault: 67'
up-throw; went
from A Marl to
B2 Chalk

-8624 Top B
Marl Formation;
7881' TVD

-8640 WT 9.5,
VIS 43

-8659 INC
41.76, AZM
184.03, TVD
7909.48

-8700 WT 9.5,
VIS 43

-8715 Top C
Chalk
Formation;
7947' TVD

-8746 Top C
Marl Formation;
7967' TVD

-8755 INC
54.48, AZM
181.6, TVD
7973.44

-8600 MARL: dk gy-blk,
sbblky-sbplty, sft-sbfrm, v
calc, arg-silty; tr forams; tr
fos frags; CHK: med gy,
brn mot, sft-sbfrm, sbblky,
rthy lstr, v calc;

-8700 MARL: dk gy-blk,
sbblky-sbplty, sft-sbfrm, v
calc, mod arg, sl silty;
CHK: med gy, sft-sbfrm,
sbblky, mot, rthy lstr, v
calc;  tr fos frags; tr forams;

-8800 MARL: dk gy-blk,
sbblky-sbplty, sft-sbfrm, v
calc, mod arg, sl silty;
CHK: med gy, sft-sbfrm,
sbblky, mot, rthy lstr, v
calc; tr bent; tr pyr;

0 500 1000

0 500 1000

8300 7800 7300

8300 7800 7300
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-8810

-8820

-8830

-8840

-8850

-8860

-8870

-8880
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-8910

-8920

-8930

-8940

-8950
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-8980

-8990
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-9040
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-8800 WT 9.5,
VIS 43

-8850 INC
65.73, AZM
178.35, TVD
8020.72

-8900 WT 9.5,
VIS 43

-8946 INC 73.3,
AZM 177.97,
TVD 8054.29

-8992 Fault: 6'
up-throw; stayed
in D Marl

-9010 WT 9.5,
VIS 43

-9021 Top Ft.
Hays Formation;
8073' TVD

-9041 INC
77.07, AZM

-8900 MARL: dk gy-blk,
sbblky-sbplty, sft-sbfrm, v
calc, mod arg, sl silty;
CHK: med gy, sft-sbfrm,
sbblky, mot, rthy lstr, v
calc; tr bent; tr pyr;

-9000 MARL: dk gy-blk,
sbblky-sbplty, sft-sbfrm, v
calc, mod arg, sl silty;
CHK: med gy, sft-sbfrm,
sbblky, mot, rthy lstr, v
calc; tr bent; tr pyr;

0 500 1000

0 500 1000

0 500 1000

8300 7800 7300

8300 7800 7300

8300 7800 7300



-9050

-9060

-9070

-9080

-9090

-9100

-9110

-9120

-9130

-9140

-9150

-9160

-9170

-9180

-9190

-9200

-9210

-9220

-9230

-9240
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-9310
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177.61, TVD
8078.58

-9100 WT 9.5,
VIS 45

-9136 Top
Payzone -
Codell
Formation;
8093' TVD

-9137 INC
85.64, AZM 178,
TVD 8093

-9162 Reached
LP of 9162' MD,
8095' TVD at
1730 hrs on
2/18/2018 and
immediately
began drilling
the lateral.

-9162 Change
TVD Scale

-9200 WT 9.5,
VIS 45

-9232 INC
87.08, AZM
178.67, TVD
8099.03

-9300 WT 9.5,
VIS 44

-9100 LS: lt crm-lt gy, sl
wxy, frm, subblky-subplty,
v calc; SHLY SLTST: dk
gy-blk, mod srt, arg; mod
pyr, v f sd interbed; tr pyr;

-9250 SHLY SS: pred gy- lt
brn, frm- fri clus wi sil - arg
cmt, f- v fgr, mod srt, sub
ang-sub rnd; SHLY SLTST:
dk gy, mod srt, arg; mod
pyr, v f sd interbed; tr foss
frags;

0 500 1000

0 500 1000

0 500 1000

8300 7800 7300

8250 8150 8050

8250 8150 8050

8250 8150 8050



-9320

-9330

-9340

-9350

-9360

-9370

-9380

-9390

-9400

-9410

-9420

-9430

-9440

-9450

-9460

-9470

-9480

-9490

-9500
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-9560
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-9328 INC
90.45, AZM
179.14, TVD
8101.1

-9384 Fault: 83'
down-throw;
went from
Codell to D Marl

-9400 WT 9.5,
VIS 44

-9423 INC
90.89, AZM
178.86, TVD
8099.98

-9500 WT 9.5,
VIS 44

-9519 INC
91.01, AZM
179.3, TVD
8098.39

-9570 0000 hrs
on 2/19/2018

-9500 MARL: dk gy-blk,
sbblky-sbplty, sft-sbfrm, v
calc, arg- slty interbed;
CHK: med gy, brn mot, sft-
sbfrm, sbblky, rthy lstr, v
calc; tr bent; tr foss frags;
LS: offwht, rthy - dense, sft
ip - predly frm, cryptoxln,
mdstn;

0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050



-9580

-9590

-9600

-9610

-9620

-9630

-9640

-9650

-9660

-9670

-9680

-9690

-9700

-9710

-9720

-9730

-9740

-9750

-9760

-9770

-9780

-9790

-9800

-9810

-9820

-9830

-9840
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0 125 250

0 50 100
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-9600 WT 9.7,
VIS 44

-9614 INC
90.17, AZM
179.88, TVD
8097.41

-9700 WT 9.8,
VIS 44

-9710 INC
89.88, AZM
180.96, TVD
8097.37

-9805 INC
87.96, AZM
180.93, TVD
8099.16

-9820 WT 9.8,
VIS 44

-9750 MARL: dk gy-blk,
sbblky-sbplty, sft-sbfrm, v
calc, arg- slty interbed;
CHK: med gy, brn mot, sft-
sbfrm, sbblky, rthy lstr, v
calc; tr bent; tr foss frags;
LS: offwht, rthy - dense, sft
ip - predly frm, cryptoxln,
mdstn;

0 500 1000

0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050

8250 8150 8050



-9850

-9860

-9870

-9880

-9890

-9900

-9910

-9920

-9930

-9940

-9950

-9960

-9970

-9980

-9990

-10000

-10010

-10020

-10030

-10040

-10050

-10060

-10070

-10080

-10090

-10100

0 125 250

0 125 250
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0 50 100

0 50 100

0 50 1000 50 100
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0

-9900 INC
89.13, AZM
181.55, TVD
8101.58

-9920 WT 9.8,
VIS 44

-9996 INC
87.86, AZM
181.9, TVD
8104.1

-10010 WT 9.8,
VIS 44

-10091 INC
87.89, AZM
181.4, TVD
8107.62

-10000 MARL: dk gy-blk,
sbblky-sbplty, sft-sbfrm, v
calc, arg- slty interbed; LS:
lt crm-lt gy, sl wxy, frm,
subblky-subplty, v calc;

0 500 1000

0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050

8250 8150 8050



-10110

-10120

-10130

-10140

-10150

-10160

-10170

-10180

-10190

-10200

-10210

-10220

-10230

-10240

-10250

-10260

-10270

-10280

-10290

-10300

-10310

-10320

-10330

-10340

-10350

-10360

-10370
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-10110 WT 9.8,
VIS 44

-10187 INC
88.22, AZM
181.3, TVD
8110.88

-10200 WT 9.8,
VIS 44

-10283 INC
88.77, AZM
181.52, TVD
8113.4

-10300 WT 9.8,
VIS 44

-10250 LS: lt crm-lt gy, sl
wxy, frm, subblky-subplty,
v calc; SHLY SLTST: dk
gy-blk, mod srt, arg; mod
pyr, v f sd interbed; tr pyr;

0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050



-10380

-10390

-10400

-10410

-10420

-10430

-10440

-10450

-10460

-10470

-10480

-10490

-10500

-10510

-10520

-10530

-10540

-10550

-10560

-10570

-10580

-10590

-10600

-10610

-10620

-10630
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-10378 INC
87.99, AZM
182.1, TVD
8116.08

-10400 WT 9.8,
VIS 44

-10474 INC
88.55, AZM
182.2, TVD
8118.98

-10500 WT 9.8,
VIS 44

-10569 INC
88.87, AZM
182.15, TVD
8121.12

-10600 WT 9.8,
VIS 44

-10500 LS: lt crm-lt gy, sl
wxy, frm, subblky-subplty,
v calc; SHLY SLTST: dk
gy-blk, mod srt, arg; mod
pyr, v f sd interbed; tr pyr;

0 500 1000

0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050

8250 8150 8050



-10640

-10650

-10660

-10670

-10680

-10690

-10700

-10710

-10720

-10730

-10740

-10750

-10760

-10770

-10780

-10790

-10800

-10810

-10820

-10830

-10840

-10850

-10860

-10870

-10880

-10890

-10900
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-10665 INC
88.61, AZM
180.02, TVD
8123.23

-10700 WT 9.8,
VIS 45

-10760 INC
87.93, AZM
178.42, TVD
8126.1

-10800 WT 9.8,
VIS 45

-10856 INC
87.33, AZM
177.55, TVD
8130.07

-10900 WT 9.8,

-10750 LS: lt crm-lt gy, sl
wxy, frm, subblky-subplty,
v calc; SHLY SLTST: dk
gy-blk, mod srt, arg; mod
pyr, v f sd interbed; tr pyr;

0 500 1000

0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050

8250 8150 8050



-10910

-10920

-10930

-10940

-10950

-10960

-10970

-10980

-10990

-11000

-11010

-11020

-11030

-11040

-11050

-11060

-11070

-11080

-11090

-11100

-11110

-11120

-11130

-11140

-11150

-11160

0 125 250
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VIS 45

-10951 INC
90.17, AZM
177.39, TVD
8132.14

-11000 WT 9.8,
VIS 45

-11047 INC
90.54, AZM
177.36, TVD
8131.55

-11100 WT 9.8,
VIS 45

-11143 INC
90.25, AZM
178.24, TVD
8130.89

-11000 SHLY SS: pred gy-
lt brn, frm- fri clus wi sil -
arg cmt, f- v fgr, mod srt,
sub ang-sub rnd; SHLY
SLTST: dk gy, mod srt,
arg; mod pyr, v f sd
interbed; tr foss frags;

0 500 1000

0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050

8250 8150 8050



-11170

-11180

-11190

-11200

-11210

-11220

-11230

-11240

-11250

-11260

-11270

-11280

-11290

-11300

-11310

-11320

-11330

-11340

-11350

-11360

-11370

-11380

-11390

-11400

-11410

-11420

-11430
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-11200 WT 9.8,
VIS 45

-11238 INC
89.77, AZM
179.26, TVD
8130.87

-11300 WT 9.8,
VIS 45

-11334 INC
89.79, AZM
179.63, TVD
8131.24

-11400 WT 9.8,
VIS 45

-11429 INC
89.19, AZM

-11250 SHLY SS: pred gy-
lt brn, frm- fri clus wi sil -
arg cmt, f- v fgr, mod srt,
sub ang-sub rnd; SHLY
SLTST: dk gy, mod srt,
arg; mod pyr, v f sd
interbed;

0 500 1000

0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050

8250 8150 8050



-11440

-11450

-11460

-11470

-11480

-11490

-11500

-11510

-11520

-11530

-11540

-11550

-11560

-11570

-11580

-11590

-11600

-11610

-11620

-11630

-11640

-11650

-11660

-11670

-11680

-11690

11700

0 125 250

0 125 250
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179.45, TVD
8132.08

-11500 WT 9.9,
VIS 45

-11525 INC
89.35, AZM
179.06, TVD
8133.31

-11600 WT 9.9,
VIS 45

-11620 INC
89.79, AZM
179.23, TVD
8134.02

-11500 SHLY SS: med gy-
gybrn, frm- fri clus wi sil-
arg cmt, f- v fgr, mod srt,
sub ang-sub rnd; SS: pred
gy - trnsl, sub ang-sub rnd,
uncons qtz grs, v f- f grs,
mod- p srt; tr pyr; SHLY
SLTST: med gy-dk gy, mod
srt, arg;

0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050



-11700

-11710

-11720

-11730

-11740

-11750

-11760

-11770

-11780

-11790

-11800

-11810

-11820

-11830

-11840

-11850

-11860

-11870

-11880

-11890

-11900

-11910

-11920

-11930

-11940

-11950

-11960

0 125 250
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0 50 100

0 50 100

0 50 1000 50 100
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-11700 WT 9.9,
VIS 45

-11716 INC
89.64, AZM
178.98, TVD
8134.5

-11800 WT 9.9,
VIS 45

-11811 INC
89.63, AZM
178.52, TVD
8135.1

-11907 INC
90.35, AZM
178.47, TVD
8135.12

-11920 WT 9.9,
VIS 45

-11750 SHLY SS: med gy-
gybrn, frm- fri clus wi sil-
arg cmt, f- v fgr, mod srt,
sub ang-sub rnd; SHLY
SLTST: med gy-dk gy, mod
srt, arg; tr bent;

-12000 SHLY SS: med gy-
gybrn, frm- fri clus wi sil-
arg cmt, f- v fgr, mod srt,
sub ang-sub rnd; SHLY

0 500 1000

0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050

8250 8150 8050



-11970

-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
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-12003 INC
88.94, AZM
179.48, TVD
8135.71

-12020 WT 9.9,
VIS 45

-12098 INC
89.09, AZM
179.48, TVD
8137.35

-12110 WT 9.9,
VIS 43

-12193 INC
89.74, AZM
179.28, TVD
8138.32

-12210 WT 9.9,
VIS 43

SLTST: med gy-dk gy, mod
srt, arg; tr bent;

-12250 SHLY SS: pred wh-
gy- lt brn, frm- fri clus wi sil
cmt, occ arg cmt, f- v fgr,
mod srt, sub ang-sub rnd;
SHLY SLTST: med gy-dk
gy, mod srt, arg; mod pyr, v
f sd interbed; tr pyr;

0 500 1000

0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050

8250 8150 8050



-12230

-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
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-12288 INC
90.14, AZM
178.78, TVD
8138.42

-12300 WT 9.9,
VIS 43

-12384 INC
90.76, AZM
178.48, TVD
8137.66

-12400 WT 9.9,
VIS 43

-12479 INC
88.46, AZM
178.35, TVD
8138.31

-12500 SHLY SS: pred wh-
gy- lt brn, frm- fri clus wi sil
cmt, occ arg cmt, f- v fgr,
mod srt, sub ang-sub rnd;
SHLY SLTST: med gy-dk
gy, mod srt, arg; mod pyr, v
f sd interbed; tr pyr;

0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050



-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

-12750

-12760
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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 9.8,
VIS 43

-12575 INC
88.38, AZM
177.41, TVD
8140.96

-12600 WT 9.8,
VIS 43

-12670 INC
89.32, AZM
178.36, TVD
8142.86

-12700 WT 9.8,
VIS 43

-12750 SHLY SS: pred wh-
gy- lt brn, frm- fri clus wi sil
cmt, occ arg cmt, f- v fgr,
mod srt, sub ang-sub rnd;
SHLY SLTST: med gy-dk
gy, mod srt, arg; mod pyr, v
f sd interbed; tr pyr;

0 500 1000

0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050

8250 8150 8050



-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

-13010

-13020
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-12766 INC
89.84, AZM
177.95, TVD
8143.57

-12800 WT 9.8,
VIS 43

-12833 0000 hrs
on 2/20/2018

-12861 INC
89.35, AZM
179.43, TVD
8144.24

-12900 WT 9.8,
VIS 43

-12957 INC
89.8, AZM
181.04, TVD
8144.95

-13000 WT 9.8,
VIS 43

-13000 SHLY SS: pred wh-
gy- lt brn, frm- fri clus wi sil
cmt, occ arg cmt, f- v fgr,
mod srt, sub ang-sub rnd;
SHLY SLTST: med gy-dk
gy, mod srt, arg; mod pyr, v
f sd interbed; tr pyr;

0 500 1000

0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050

8250 8150 8050



-13030

-13040

-13050

-13060

-13070

-13080

-13090

-13100

-13110

-13120

-13130

-13140

-13150

-13160

-13170

-13180

-13190

-13200

-13210

-13220

-13230

-13240

-13250

-13260

-13270

-13280

-13290
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-13052 INC
89.88, AZM
180.9, TVD
8145.22

-13100 WT 9.8,
VIS 43

-13148 INC
90.1, AZM
179.14, TVD
8145.23

-13200 WT 9.8,
VIS 43

-13243 INC
89.93, AZM
179.17, TVD
8145.21

-13250 SHLY SS: med gy-
gybrn, frm- fri clus wi sil-
arg cmt, f- v fgr, mod srt,
sub ang-sub rnd; SHLY
SLTST: med gy-dk gy, mod
srt, arg; tr pyr;

0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050



13290

-13300

-13310

-13320

-13330

-13340

-13350

-13360

-13370

-13380

-13390

-13400

-13410

-13420

-13430

-13440

-13450

-13460

-13470

-13480

-13490

-13500

-13510

-13520

-13530

-13540

-13550
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-13300 WT 9.8,
VIS 43

-13338 INC
90.19, AZM
179.14, TVD
8145.11

-13400 WT 9.8,
VIS 43

-13434 INC
90.08, AZM
180.31, TVD
8144.88

-13500 WT 9.9,
VIS 43

-13530 INC
89.4, AZM
181.12, TVD
8145.32

-13500 SHLY SS: pred wh-
gy- lt brn, frm- fri clus wi sil
cmt, occ arg cmt, f- v fgr,
mod srt, sub ang-sub rnd;
SHLY SLTST: med gy-dk
gy, mod srt, arg; mod pyr, v
f sd interbed; tr pyr;

0 500 1000

0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050

8250 8150 8050



-13560

-13570

-13580

-13590

-13600

-13610

-13620

-13630

-13640

-13650

-13660

-13670

-13680

-13690

-13700

-13710

-13720

-13730

-13740

-13750

-13760

-13770

-13780

-13790

-13800

-13810

-13820
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-13600 WT 9.9,
VIS 43

-13625 INC
89.97, AZM
180.33, TVD
8145.84

-13700 WT 9.9,
VIS 43

-13721 INC
88.67, AZM
180.79, TVD
8146.98

-13800 WT 9.9,
VIS 43

-13816 INC
88.53, AZM

-13750 SHLY SS: pred wh-
gy- lt brn, frm- fri clus wi sil
cmt, occ arg cmt, f- v fgr,
mod srt, sub ang-sub rnd;
SHLY SLTST: med gy-dk
gy, mod srt, arg; mod pyr, v
f sd interbed; tr pyr;

0 500 1000

0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050

8250 8150 8050



-13830

-13840

-13850

-13860

-13870

-13880

-13890

-13900

-13910

-13920

-13930

-13940

-13950

-13960

-13970

-13980

-13990

-14000
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-14020
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-14040

-14050

-14060

-14070

-14080
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180.83, TVD
8149.3

-13840 Fault:
16' down-throw;
went from
Codell to Ft
Hays

-13900 WT 9.9,
VIS 43

-13912 INC
87.53, AZM
180.07, TVD
8152.6

-14007 INC
88.22, AZM
178.63, TVD
8156.12

-14020 WT 9.9,
VIS 43

-14000 SHLY SS: pred wh-
gy- lt brn, frm- fri clus wi sil
cmt, occ arg cmt, f- v fgr,
mod srt, sub ang-sub rnd;
SHLY SLTST: med gy-dk
gy, mod srt, arg; mod pyr, v
f sd interbed; LS: lt crm-lt
gy, sl wxy, frm, subblky-
subplty, v calc;  tr pyr;

0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050



-14090

-14100

-14110

-14120

-14130

-14140

-14150

-14160

-14170

-14180

-14190

-14200

-14210

-14220

-14230

-14240

-14250

-14260

-14270

-14280

-14290

-14300

-14310

-14320

-14330

-14340

-14350
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-14103 INC
89.4, AZM
177.54, TVD
8158.12

-14120 WT 9.9,
VIS 43

-14198 INC
89.3, AZM
178.13, TVD
8159.2

-14210 WT 9.9,
VIS 43

-14294 INC
89.93, AZM
179.01, TVD
8159.84

-14310 WT 9.8,
VIS 46

-14250 SHLY SS: med gy-
gybrn, frm- fri clus wi sil-
arg cmt, f- v fgr, mod srt,
sub ang-sub rnd; SHLY
SLTST: med gy-dk gy, mod
srt, arg; SS: pred gy -
trnsl, sub ang-sub rnd,
uncons qtz grs, v f- f grs,
mod- p srt; tr pyr;

0 500 1000

0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050

8250 8150 8050



-14360

-14370

-14380

-14390

-14400

-14410

-14420

-14430

-14440

-14450

-14460

-14470

-14480

-14490

-14500

-14510

-14520

-14530

-14540

-14550
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-14600

-14610

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

-14389 INC
89.79, AZM
178.3, TVD
8160.07

-14410 WT 9.8,
VIS 46

-14485 INC
89.6, AZM
178.45, TVD
8160.58

-14500 WT 9.8,
VIS 46

-14580 INC
89.64, AZM
179.68, TVD
8161.21

-14600 WT 9.9,
VIS 46

-14500 SHLY SS: med gy-
gybrn, frm- fri clus wi sil-
arg cmt, f- v fgr, mod srt,
sub ang-sub rnd; SS: pred
gy - trnsl, sub ang-sub rnd,
uncons qtz grs, v f- f grs,
mod- p srt; tr pyr; SHLY
SLTST: med gy-dk gy, mod
srt, arg;

0 500 1000

0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050

8250 8150 8050



-14620
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-14640
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-14670

-14680

-14690
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-14780
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-14676 INC
88.76, AZM
179.8, TVD
8162.55

-14700 WT 9.9,
VIS 46

-14771 INC
90.29, AZM
180.14, TVD
8163.34

-14800 WT 9.9,
VIS 46

-14867 INC
90.78, AZM
180.12, TVD
8162.44

-14750 SHLY SS: med gy-
gybrn, frm- fri clus wi sil-
arg cmt, f- v fgr, mod srt,
sub ang-sub rnd; SS: pred
gy - trnsl, sub ang-sub rnd,
uncons qtz grs, v f- f grs,
mod- p srt; tr pyr; SHLY
SLTST: med gy-dk gy, mod
srt, arg;

0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050



-14890

-14900

-14910

-14920

-14930

-14940

-14950

-14960

-14970

-14980
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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

-14900 WT 9.9,
VIS 46

-14962 INC
91.09, AZM
180.17, TVD
8160.89

-15000 WT 9.9,
VIS 46

-15057 INC
91.59, AZM
179.57, TVD
8158.67

-15100 WT 9.8,
VIS 46

-15000 SHLY SS: med gy-
gybrn, frm- fri clus wi sil-
arg cmt, f- v fgr, mod srt,
sub ang-sub rnd; SS: pred
gy - trnsl, sub ang-sub rnd,
uncons qtz grs, v f- f grs,
mod- p srt; tr pyr; SHLY
SLTST: med gy-dk gy, mod
srt, arg;

0 500 1000

0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050

8250 8150 8050



-15150

-15160

-15170

-15180

-15190

-15200

-15210

-15220

-15230

-15240

-15250

-15260

-15270

-15280

-15290

-15300
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-15340
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-15153 INC
90.41, AZM
180.07, TVD
8157

-15200 WT 9.8,
VIS 46

-15249 INC
90.02, AZM
179.3, TVD
8156.64

-15300 WT 9.8,
VIS 46

-15344 INC
89.6, AZM
178.5, TVD
8156.95

-15400 WT 9.9,
VIS 45

-15250 SHLY SS: pred wh-
gy- lt brn, frm- fri clus wi sil
cmt, occ arg cmt, f- v fgr,
mod srt, sub ang-sub rnd;
SHLY SLTST: med gy-dk
gy, mod srt, arg; mod pyr, v
f sd interbed; tr pyr;

0 500 1000

0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050

8250 8150 8050



-15420

-15430

-15440

-15450

-15460

-15470

-15480

-15490

-15500

-15510

-15520

-15530

-15540

-15550

-15560
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-15439 INC
89.67, AZM
178.02, TVD
8157.56

-15500 WT 9.8,
VIS 45

-15535 INC
89.79, AZM
178.32, TVD
8158.01

-15600 WT 9.8,
VIS 45

-15630 INC
90.12, AZM
179.14, TVD
8158.08

-15500 SHLY SS: pred wh-
gy- lt brn, frm- fri clus wi sil
cmt, occ arg cmt, f- v fgr,
mod srt, sub ang-sub rnd;
SHLY SLTST: med gy-dk
gy, mod srt, arg; mod pyr, v
f sd interbed; tr pyr;

0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050



-15680

-15690

-15700

-15710

-15720

-15730

-15740

-15750

-15760

-15770

-15780

-15790
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-15840

-15850
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-15700 WT 9.9,
VIS 46

-15726 INC
89.62, AZM
179.76, TVD
8158.3

-15800 WT 9.8,
VIS 44

-15821 INC
90.17, AZM
181.45, TVD
8158.48

-15900 WT 9.8,
VIS 44

-15917 INC
90.58, AZM
181.68, TVD
8157.85

-15750 SHLY SS: pred wh-
gy- lt brn, frm- fri clus wi sil
cmt, occ arg cmt, f- v fgr,
mod srt, sub ang-sub rnd;
SHLY SLTST: med gy-dk
gy, mod srt, arg; mod pyr, v
f sd interbed; tr pyr;

0 500 1000

0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050

8250 8150 8050



-15950

-15960

-15970

-15980

-15990
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-16030

-16040
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-16070

-16080

-16090
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-16110
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-16140
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-16200
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-16000 WT 9.8,
VIS 44

-16012 INC
90.83, AZM
181.64, TVD
8156.68

-16100 WT 9.8,
VIS 44

-16108 INC
90.55, AZM
181.01, TVD
8155.52

-16203 INC
89.31, AZM

-16000 SHLY SS: pred wh-
gy- lt brn, frm- fri clus wi sil
cmt, occ arg cmt, f- v fgr,
mod srt, sub ang-sub rnd;
SHLY SLTST: med gy-dk
gy, mod srt, arg; mod pyr, v
f sd interbed; tr pyr;

-16250 SHLY SS: pred wh-
gy- lt brn, frm- fri clus wi sil
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0 500 1000

8250 8150 8050

8250 8150 8050

8250 8150 8050



-16210

-16220

-16230

-16240

-16250

-16260

-16270

-16280

-16290

-16300

-16310

-16320

-16330

-16340

-16350

-16360

-16370
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-16400
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-16420

-16430

-16440

-16450

-16460
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179.62, TVD
8155.64

-16220 WT 9.8,
VIS 44

-16298 INC
88.31, AZM
177.98, TVD
8157.61

-16310 WT 9.8,
VIS 44

-16394 INC
88.22, AZM
178.48, TVD
8160.52

-16410 WT 9.8,
VIS 44

cmt, occ arg cmt, f- v fgr,
mod srt, sub ang-sub rnd;
SHLY SLTST: med gy-dk
gy, mod srt, arg; mod pyr, v
f sd interbed; tr bent; tr
pyr;

-16500 SHLY SS: pred wh-
gy- lt brn, frm- fri clus wi sil
cmt, occ arg cmt, f- v fgr,
mod srt, sub ang-sub rnd;
SHLY SLTST: med gy-dk
gy, mod srt, arg; mod pyr, v
f sd interbed; tr pyr;

0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050



-16480

-16490

-16500

-16510

-16520

-16530

-16540
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-16570

-16580

-16590

-16600

-16610
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-16489 INC
89.16, AZM
179.87, TVD
8162.69

-16510 WT 9.8,
VIS 43

-16585 INC
89.58, AZM
180.59, TVD
8163.75

-16600 WT 9.8,
VIS 43

-16680 INC
89.61, AZM
180.41, TVD
8164.42

-16700 WT 9.8,
VIS 43

-16750 SHLY SS: pred wh-
gy- lt brn, frm- fri clus wi sil
cmt, occ arg cmt, f- v fgr,
mod srt, sub ang-sub rnd;
SHLY SLTST: med gy-dk
gy, mod srt, arg; mod pyr, v
f sd interbed; tr pyr;

0 500 1000

0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050

8250 8150 8050



-16740

-16750

-16760

-16770

-16780

-16790

-16800

-16810

-16820

-16830

-16840

-16850

-16860

-16870

-16880
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-16776 INC
89.79, AZM
179.23, TVD
8164.92

-16800 WT 9.9,
VIS 44

-16871 INC
89.46, AZM
179.01, TVD
8165.54

-16900 WT 9.9,
VIS 44

-16967 INC
89.4, AZM
179.23, TVD
8166.5

-17000 WT 9.9,

-17000 SHLY SS: pred gy-
lt brn, frm- fri clus wi sil -
arg cmt, f- v fgr, mod srt,
sub ang-sub rnd; SHLY
SLTST: dk gy, mod srt,
arg; mod pyr, v f sd
interbed; tr pyr;

0 500 1000

0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050

8250 8150 8050



-17010

-17020

-17030

-17040

-17050

-17060

-17070

-17080

-17090

-17100

-17110

-17120

-17130

-17140

-17150

-17160

-17170
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VIS 44

-17062 INC
89.39, AZM
178.86, TVD
8167.5

-17100 WT 9.9,
VIS 44

-17154 Pason
gas and
wetness data
missing through
17394' due to
rig power
outage.

-17157 INC
90.09, AZM
180.34, TVD
8167.93

-17190 0000 hrs
on 2/21/2018

-17200 WT 9.9,
VIS 44

-17253 INC
91.12, AZM
180.62, TVD
8166.92

-17250 SHLY SS: pred gy-
lt brn, frm- fri clus wi sil -
arg cmt, f- v fgr, mod srt,
sub ang-sub rnd; SHLY
SLTST: dk gy, mod srt,
arg; mod pyr, v f sd
interbed; tr pyr;

0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050



-17270

-17280

-17290

-17300

-17310

-17320

-17330

-17340

-17350

-17360

-17370

-17380

-17390

-17400

-17410

-17420

-17430

-17440

-17450

-17460

-17470
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-17490
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-17297 TOOH
for motor at
0104 hrs on
2/21/2018.
Resumed
drilling at 1530
hrs on
2/21/2018. Bit
#3 - Reed TK56,
5x14, 8.5"

-17330 WT 9.8,
VIS 48

-17349 INC
92.86, AZM
180.73, TVD
8163.58

-17400 WT 9.8,
VIS 48

-17444 INC
90.28, AZM
184.14, TVD
8160.98

-17500 WT 9.8,
VIS 48

-17500 SHLY SS: pred wh-
gy- lt brn, frm- fri clus wi sil
cmt, occ arg cmt, f- v fgr,
mod srt, sub ang-sub rnd;
SHLY SLTST: med gy-dk
gy, mod srt, arg; mod pyr, v
f sd interbed; tr pyr;
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0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050

8250 8150 8050



-17540

-17550

-17560

-17570

-17580

-17590

-17600

-17610

-17620

-17630

-17640

-17650

-17660

-17670

-17680

-17690

-17700

-17710
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-17540 INC
89.54, AZM
184.56, TVD
8161.13

-17600 WT
10.1, VIS 47

-17635 INC
88.84, AZM
184.05, TVD
8162.47

-17700 WT
10.1, VIS 47

-17730 INC
90.21, AZM
184.06, TVD
8163.26

-17750 SHLY SS: pred wh-
gy- lt brn, frm- fri clus wi sil
cmt, occ arg cmt, f- v fgr,
mod srt, sub ang-sub rnd;
SHLY SLTST: med gy-dk
gy, mod srt, arg; mod pyr, v
f sd interbed; tr pyr;

0 500 1000

0 500 1000

8250 8150 8050

8250 8150 8050
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-17830

-17840

-17850

-17860

-17870

-17880

-17890
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-17800 WT
10.1, VIS 47

-17825 INC
89.82, AZM
183.39, TVD
8163.24

-17900 WT 9.9,
VIS 42

-17921 INC
89.68, AZM
182.1, TVD
8163.66

-18000 WT 9.7,
VIS 43

-18016 INC
89.25, AZM
179.94, TVD
8164.54

-18000 SHLY SS: pred wh-
gy- lt brn, frm- fri clus wi sil
cmt, occ arg cmt, f- v fgr,
mod srt, sub ang-sub rnd;
SHLY SLTST: med gy-dk
gy, mod srt, arg; mod pyr, v
f sd interbed; tr bent; tr
pyr;
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8250 8150 8050

8250 8150 8050

8250 8150 8050
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-18100 WT 9.7,
VIS 43
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-18220 WT 9.7,
VIS 43

-18303 INC
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-18320 WT 9.7,
VIS 43

-18250 SHLY SS: pred wh-
gy- lt brn, frm- fri clus wi sil
cmt, occ arg cmt, f- v fgr,
mod srt, sub ang-sub rnd;
SHLY SLTST: med gy-dk
gy, mod srt, arg; mod pyr, v
f sd interbed; tr pyr;
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-18410 WT 9.9,
VIS 43

-18464 0000 hrs
on 2/22/2018
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-18510 WT 9.9,
VIS 43

-18589 INC
89.46, AZM

-18500 SHLY SS: med gy-
gybrn, frm- fri clus wi sil-
arg cmt, f- v fgr, mod srt,
sub ang-sub rnd; SHLY
SLTST: med gy-dk gy, mod
srt, arg; tr pyr;
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-18700 WT 9.9,
VIS 43

-18760 Reached
horizontal TD of
17760' MD,
8174' TVD at
0209 hrs on
2/22/2018.

-18750 SHLY SS: pred wh-
gy, frm- fri clus wi sil cmt,
occ arg cmt, f- v fgr, mod
srt, sub ang-sub rnd; SHLY
SLTST: med gy-dk gy,
mod srt, arg; mod pyr, v f
sd interbed; tr pyr;
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