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-3010

-3020
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-3040

-3050

-3060

-3070

-3080

-3090

-3100

-3110

-3120

September 17, 2019

5353'

5324'

Colorado

OBM

8379' / 21226'

Patterson 901

05-014-20749

September 11, 2019

Broomfield

Extraction Oil & Gas

3000' - 21226'

September 11, 2019 - September 17, 2019

Ross Apodaca, Dan Jacobs

DJ Basin - Wattenberg

5" = 100'

Livingston S19-25-11C

S19-T1S-R68W, 460' FSL, 1573' FEL

39.978561, -105.03948

NWSE S7-T1S-R68W, 2331' FSL, 1348' FEL
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-3000 Surface
preset. Spud
and drilled out
from surface of
1630' MD at
1505 hrs on
9/11/2019; Bit
#1 - Reed TK56,
5x16, 8.5"

-3030 WT 9.5,
VIS 47

-3093 INC 6.58,
AZM 346.32,
TVD 3078.87

-3110 WT 9.5,
VIS 47
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-3188 INC 5.66,
AZM 342.84,
TVD 3173.32

-3200 WT 9.5,
VIS 47

-3283 INC 8.31,
AZM 354.65,
TVD 3267.62

-3300 WT 9.5,
VIS 47

-3250 SHLY SS: wh-lt gy,
fri sd agg, pred v f gr,
sbang, w srt, calc-arg cmt;
SS: wh-lt gy, sbrnd-sbang,
f gr, w srt, w cmt, calc cmt,
tr slt intbd;
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8500 4250 0

0 600 1200

0 600 1200
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-3378 INC 7.29,
AZM 350.24,
TVD 3361.74

-3400 WT 9.5,
VIS 47

-3474 INC 6.41,
AZM 343.5,
TVD 3457.05

-3500 WT 9.5,
VIS 47

-3569 INC 5.35,
AZM 334.86,
TVD 3551.55

-3600 WT 9.5,
VIS 47

-3500 SHLY SS: wh-lt gy,
fri sd agg, pred v f gr,
sbang, w srt, calc-arg cmt;
SS: wh-lt gy, sbrnd-sbang,
f gr, w srt, w cmt, calc cmt;
SHLY SLTST: med gy, frm,
blky-sb blky, gr-rthy, sl
calc, v f sd intbd;
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8500 4250 0

8500 4250 0
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-3665 INC 6.81,
AZM 348.92,
TVD 3647.02

-3700 WT 9.5,
VIS 47

-3760 INC 8.09,
AZM 359.45,
TVD 3741.22

-3800 WT 9.5,
VIS 47

-3856 INC 6.67,
AZM 353.81,
TVD 3836.42

-3750 SS: wh-lt gy, sbrnd-
sbang, f gr, w srt, w cmt,
calc cmt, tr slt intbd; SHLY
SS: wh-lt gy, fri sd agg,
pred v f gr, sbang, w srt,
calc-arg cmt;
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0 600 1200
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-3900 WT 9.5,
VIS 47

-3951 INC 5.66,
AZM 348.3,
TVD 3930.87

-4000 WT 9.5,
VIS 46

-4045 INC 6.45,
AZM 352.27,
TVD 4024.34

-4100 WT 9.5,
VIS 46

-4000 SHLY SS: wh-lt gy,
fri sd agg, pred v f gr,
sbang, w srt, calc-arg cmt;
SHLY SLTST: med gy, frm,
blky-sb blky, gr-rthy, sl
calc, v f sd intbd; SS: wh-lt
gy, sbrnd-sbang, f gr, w srt,
w cmt, calc cmt;

8500 4250 0

8500 4250 0

8500 4250 0

0 600 1200
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-4141 INC 9.1,
AZM 359.54,
TVD 4119.46

-4200 WT 9.5,
VIS 46

-4236 INC 7.2,
AZM 354.87,
TVD 4213.49

-4300 WT 9.5,
VIS 46

-4331 INC 5.79,
AZM 351.65,
TVD 4307.88

-4250 SHLY SS: wh-lt gy,
fri sd agg, pred v f gr,
sbang, w srt, calc-arg cmt;
SHLY SLTST: med gy, frm,
blky-sb blky, gr-rthy, sl
calc, v f sd intbd; SS: wh-lt
gy, sbrnd-sbang, f gr, w srt,
w cmt, calc cmt;
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-4400 WT 9.5,
VIS 46

-4426 INC 4.77,
AZM 349.4,
TVD 4402.48

-4500 WT 9.5,
VIS 46

-4522 INC 5.88,
AZM 7.65, TVD
4498.07

-4550 Change
ROP Scale

-4600 WT 9.5,
VIS 46

-4617 INC 8.13,
AZM 6.37, TVD
4592.35

-4500 SHLY SLTST: med
gy, frm, blky-sb blky, gr-
rthy, sl calc, v f sd intbd;
SLTY SH: med gy, tr dk gy-
blk, sbfrm-frm, sbblky-
splnt, sl calc; SS: wh-lt gy,
sbrnd-sbang, f gr, w srt, w
cmt, calc cmt;
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8500 4250 0
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-4667 Top
Parkman
Formation;
4642' TVD

-4700 WT 9.5,
VIS 46

-4713 INC 7.42,
AZM 4.21, TVD
4687.47

-4800 WT 9.5,
VIS 46

-4808 INC 6.5,
AZM 0.11, TVD
4781.77

-4904 INC 9.41,

-4750 SS: wh-lt gy, sbrnd-
sbang, f gr, w srt, w cmt,
calc cmt; SHLY SS: med
gy, fri sd agg, pred v f gr,
sbang, w srt, calc-arg cmt;
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0 500 1000

0 500 1000

0 500 1000



-4910

-4920

-4930

-4940

-4950

-4960

-4970

-4980

-4990

-5000

-5010

-5020

-5030

-5040

-5050

-5060

-5070

-5080

-5090

-5100

-5110

-5120

-5130

-5140

-5150

-5160

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

AZM 359.41,
TVD 4876.84

-4920 WT 9.5,
VIS 46

-4999 INC 7.64,
AZM 351.16,
TVD 4970.79

-5020 WT 9.5,
VIS 46

-5039 Top
Sussex
Formation;
5010' TVD

-5095 INC 6.63,
AZM 344.86,
TVD 5066.04

-5110 WT 9.5,
VIS 46

-5000 SHLY SS: med gy,
fri sd agg, pred v f gr,
sbang, w srt, calc-arg cmt;
SS: wh, sbrnd-sbang, f gr,
w srt, w cmt, calc cmt;
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-5190 INC 9.37,
AZM 351.83,
TVD 5160.11

-5210 WT 9.5,
VIS 46

-5285 INC 8.75,
AZM 351.34,
TVD 5253.93

-5300 WT 9.5,
VIS 46

-5380 INC 7.03,
AZM 347.2,
TVD 5348.02

-5400 WT 9.5,
VIS 46

-5250 SS: wh, sbrnd-
sbang, f gr, w srt, w cmt,
calc cmt; SHLY SS: med
gy, fri sd agg, pred v f gr,
sbang, w srt, calc-arg cmt;
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8500 4250 0

0 500 1000

0 500 1000

0 500 1000



-5420

-5430

-5440

-5450

-5460

-5470

-5480

-5490

-5500

-5510

-5520

-5530

-5540

-5550

-5560

-5570

-5580

-5590

-5600

-5610

-5620

-5630

-5640

-5650

-5660

-5670

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

-5476 INC 8.44,
AZM 354.87,
TVD 5443.15

-5500 WT 9.5,
VIS 46

-5571 INC 6.58,
AZM 353.94,
TVD 5537.33

-5593 Top
Shannon
Formation;
5559' TVD

-5610 WT 9.4,
VIS 45

-5667 INC 4.73,

-5500 SHLY SS: wh-lt gy,
fri sd agg, pred v f gr,
sbang, w srt, calc-arg cmt;
SS: wh, sbrnd-sbang, f gr,
w srt, w cmt, calc cmt;
SHLY SLTST: med gy, frm,
blky-sb blky, gr-rthy, sl
calc, v f sd intbd;

8500 4250 0

8500 4250 0

0 500 1000

0 500 1000
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AZM 350.59,
TVD 5632.86

-5700 WT 9.4,
VIS 45

-5762 INC 4.51,
AZM 350.28,
TVD 5727.55

-5800 WT 9.5,
VIS 46

-5857 INC 6.05,
AZM 6.15, TVD
5822.15

-5900 WT 9.5,
VIS 46

-5750 SS: wh, sbrnd-
sbang, f gr, w srt, w cmt,
calc cmt; SHLY SS: wh-lt
gy, fri sd agg, pred v f gr,
sbang, w srt, calc-arg cmt;
SHLY SLTST: med gy, frm,
blky-sb blky, gr-rthy, sl
calc, v f sd intbd; tr glauc;
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8500 4250 0

8500 4250 0

0 500 1000
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-5953 INC 4.42,
AZM 353.76,
TVD 5917.75

-6000 WT 9.5,
VIS 46

-6049 INC 7.25,
AZM 351.38,
TVD 6013.24

-6101 0000 hrs
on 9/12/2019

-6120 WT 9.5,
VIS 46

-6144 INC 5.79,
AZM 355, TVD
6107.63

-6000 SHLY SS: wh-lt gy,
fri sd agg, pred v f gr,
sbang, w srt, calc-arg cmt;
SHLY SLTST: med gy, frm,
blky-sb blky, gr-rthy, sl
calc, v f sd intbd; SS: wh,
sbrnd-sbang, f gr, w srt, w
cmt, calc cmt; tr glauc;

8500 4250 0

8500 4250 0

0 500 1000

0 500 1000
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-6200 WT 9.5,
VIS 46

-6240 INC 8.62,
AZM 2.23, TVD
6202.86

-6300 WT 9.6,
VIS 46

-6335 INC 7.29,
AZM 359.1,
TVD 6296.94

-6400 WT 9.6,
VIS 46

-6429 INC 6.1,
AZM 357.55,

-6250 SHLY SS: wh-lt gy,
fri sd agg, pred v f gr,
sbang, w srt, calc-arg cmt;
SS: wh, sbrnd-sbang, f gr,
w srt, w cmt, calc cmt;
SHLY SLTST: med gy, frm,
blky-sb blky, gr-rthy, sl
calc, v f sd intbd;

8500 4250 0

8500 4250 0

8500 4250 0

0 500 1000

0 500 1000

0 500 1000
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TVD 6390.3

-6500 WT 9.6,
VIS 46

-6525 INC 8.4,
AZM 0.46, TVD
6485.53

-6600 WT 9.6,
VIS 46

-6620 INC 7.03,
AZM 355.92,
TVD 6579.67

-6500 SS: wh, sbrnd-
sbang, f gr, w srt, w cmt,
calc cmt; SHLY SS: med
gy,-brn fri sd agg, pred v f
gr, sbang, w srt, calc-arg
cmt;

8500 4250 0

8500 4250 0

0 500 1000

0 500 1000
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-6700 WT 9.5,
VIS 44

-6716 INC 5.66,
AZM 355.92,
TVD 6675.08

-6800 WT 9.5,
VIS 44

-6811 INC 7.25,
AZM 354.43,
TVD 6769.47

-6906 INC 6.14,
AZM 355.35,
TVD 6863.82

-6920 WT 9.5,
VIS 44

-6750 SHLY SS: wh-lt gy,
fri sd agg, pred v f gr,
sbang, w srt, calc-arg cmt;
SHLY SLTST: med gy, frm,
blky-sb blky, gr-rthy, sl
calc, v f sd intbd; SS: wh,
sbrnd-sbang, f gr, w srt, w
cmt, calc cmt;

8500 4250 0
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8500 4250 0

0 500 1000
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-7001 INC 4.99,
AZM 353.85,
TVD 6958.37

-7020 WT 9.5,
VIS 44

-7096 INC 3.84,
AZM 352.84,
TVD 7053.09

-7110 WT 9.5,
VIS 45

-7192 INC 2.08,
AZM 6.72, TVD

-7000 SHLY SLTST: med
gy, frm, blky-sb blky, gr-
rthy, sl calc, v f sd intbd;
SHLY SS: wh-lt gy, fri sd
agg, pred v f gr, sbang, w
srt, calc-arg cmt; SLTY SH:
med gy, sbfrm-frm, sbplty-
lam; SS: wh, sbrnd-sbang,
f gr, w srt, w cmt, calc cmt;
tr py;
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7148.96

-7210 WT 9.5,
VIS 45

-7287 INC 2.47,
AZM 357.64,
TVD 7243.88

-7300 WT 9.5,
VIS 45

-7382 INC 1.59,
AZM 315.12,
TVD 7338.83

-7400 WT 9.5,
VIS 45

-7250 SHLY SLTST: med
gy, frm, blky-sb blky, gr-
rthy, sl calc, v f sd intbd;
SHLY SS: wh-lt gy, fri sd
agg, pred v f gr, sbang, w
srt, calc-arg cmt; SLTY SH:
med gy, sbfrm-frm, sbplty-
lam; tr py;

8500 4250 0

8500 4250 0

8500 4250 0

0 500 1000

0 500 1000

0 500 1000



-7460

-7470

-7480

-7490

-7500

-7510

-7520

-7530

-7540

-7550

-7560

-7570

-7580

-7590

-7600

-7610

-7620

-7630

-7640

-7650

-7660

-7670

-7680

-7690

-7700

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

-7478 INC 1.64,
AZM 318.6,
TVD 7434.79

-7500 WT 9.5,
VIS 45

-7573 INC 1.5,
AZM 330.36,
TVD 7529.75

-7600 WT 9.4,
VIS 48

-7669 INC 1.24,
AZM 333.63,
TVD 7625.73

-7700 WT 9.4,
VIS 48

-7500 SHLY SLTST: med
gy, frm, blky-sb blky, gr-
rthy, sl calc, v f sd intbd;
SHLY SS: wh-lt gy, fri sd
agg, pred v f gr, sbang, w
srt, calc-arg cmt; SLTY SH:
med gy, sbfrm-frm, sbplty-
lam; tr py;

-7600 SHLY SLTST: med
gy, frm, blky-sb blky, gr-
rthy, sl calc, v f sd intbd;
SLTY SH: med-dkgy,
sbfrm-frm, sbplty-lam;
SHLY SS: gy-med gy fri sd
agg, pred v f gr, sbang, w
srt, calc-arg cmt; tr py;

-7700 SHLY SLTST: med
gy, frm, blky-sb blky, gr-
rthy, sl calc, v f sd intbd;
SLTY SH: med-dkgy,
sbfrm-frm, sbplty-lam;
SHLY SS: gy-med gy fri sd
agg, pred v f gr, sbang, w
srt, calc-arg cmt; tr py;
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-7750 Reached
KOP at 7750'
MD, 7707' TVD
at 0418 hrs on
9/12/2019 and
immediately
began drilling
the curve.

-7750 Change
TVD Scale

-7764 INC 1.37,
AZM 250.16,
TVD 7720.71

-7800 WT 9.4,
VIS 47

-7861 TOOH for
agitator at 0534
hrs on
9/12/2019.
Resumed
drilling at 0907
hrs on
9/12/2019.

-7883 INC
10.43, AZM
189.79, TVD
7839

-7900 WT 9.4,
VIS 47

-7913 Fault: 55'
up-throw; went
from Shannon to
Sharon Springs

-7916 Top
Niobrara
Formation;
7871' TVD

-7925 Top A
Chalk
Formation;
7880' TVD

-7941 Top A
Marl Formation;
7895' TVD

-7800 SHLY SLTST: med
gy, frm, blky-sb blky, gr-
rthy, sl calc, v f sd intbd;
SLTY SH: med-dkgy,
sbfrm-frm, sbplty-lam;
SHLY SS: gy-med gy fri sd
agg, pred v f gr, sbang, w
srt, calc-arg cmt; tr py;

-7900 SHLY SLTST: med
gy, frm, blky-sb blky, gr-
rthy, sl calc, v f sd intbd;
SLTY SH: med-dkgy,
sbfrm-frm, sbplty-lam;
SHLY SS: gy-med gy fri sd
agg, pred v f gr, sbang, w
srt, calc-arg cmt; tr py;

-8000 MARL: dk gy-blk,
mot, subblky-subplty, sft-
subfrm, rthy; CHK: lt gy,
sft-subfrm, subblky, mot, v
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-7978 INC
18.47, AZM
184.99, TVD
7930.92

-8000 WT 9.4,
VIS 47

-8073 INC
25.14, AZM
183.58, TVD
8019.08

-8085 Top B2
Chalk
Formation;
8030' TVD

-8100 WT 9.4,
VIS 47

-8136 Top B
Marl Formation;
8075' TVD

-8169 INC
31.42, AZM
183.58, TVD
8103.58

-8200 WT 9.5,
VIS 44

calc, rthy-sl wxy lstr; tr
forams; tr fos frags; tr pyr;

-8100 CHK: med gy-gy, sft-
subfrm, subblky, mot, v
calc, rthy-sl wxy lstr;
MARL: dk gy-blk, mot,
subblky-subplty, sft-subfrm,
tr forams; tr fos frags; tr
py;

-8200 MARL: dk gy-blk,
mot, sbblky-sbplty, sft-
subfrm, rthy, tr chk intbd; tr
py; tr foss frag;

8500 8000 7500

8500 8000 7500

8500 8000 7500

0 500 1000

0 500 1000

0 500 1000



-8220

-8230

-8240

-8250

-8260

-8270

-8280

-8290

-8300

-8310

-8320

-8330

-8340

-8350

-8360

-8370

-8380

-8390

-8400

-8410

-8420

-8430

-8440

-8450

-8460

-8470

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

-8224 TOOH for
motor at 1250
hrs on
9/12/2019.
Resumed
drilling at 2020
hrs on
9/12/2019; Bit
#2 - Ulterra
U611S, 6x18,
8.75"

-8230 Gas
buster on

-8263 INC
39.51, AZM
181.55, TVD
8180.07

-8300 WT 10,
VIS 44

-8359 INC
50.86, AZM
181.33, TVD
8247.63

-8390 Top Ft.
Hays Formation;
8264' TVD

-8410 WT 10,
VIS 44

-8449 Top
Payzone -
Codell
Formation;
8295' TVD

-8454 INC
64.91, AZM

-8300 CHK: gy, sft-subfrm,
sbblky, mot, v calc, rthy-sl
wxy lstr; MARL: dk gy-blk,
mot, sbblky-subplty, sft-
sbfrm, tr forams; tr fos
frags; tr py;

-8400 LS: wh, subblky-
subplty, sl wxy, v calc;
SHLY SLTST: med-dk gy,
frm, blky-sub blky, gr-rthy,
sl calc, mrl intbd; vtr foss
frag;

-8500 SHLY SS: med gy-
gy-brn, fri clus wi arg cmt,
pred v fgr, slt intbd, mod-p
srt, sl calc; LS: gy-brn,
subblky-subplty, sl wxy, v
calc, sd intbd; SHLY
SLTST: med-dk gy, frm,
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180.18, TVD
8298.01

-8500 WT 10.2,
VIS 45

-8532 Top
Carlile
Formation;
8320' TVD

-8549 INC
81.84, AZM
179.65, TVD
8325.09

-8570 0000 hrs
on 9/13/2019

-8578 TOOH for
motor at 0117
hrs on
9/13/2019.
Resumed
drilling at 0837
hrs on
9/13/2019.

-8607 TOOH for
lateral
assembly at
0851 hrs on
9/13/2019.
Resumed
drilling at 1559
hrs on
9/13/2019; Bit
#3 - Reed TK66,
5x16, 8.75"

-8646 INC
88.78, AZM
180.98, TVD
8333.01

-8660 WT 10.1,
VIS 45

-8700 WT 10.1,
VIS 43

blky-sub blky, gr-rthy, sl
calc;

-8600 SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc; LS: gy-brn,
subblky-subplty, sl wxy, v
calc, sd intbd;

-8750 SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc; LS: gy-brn,
subblky-subplty, sl wxy, v
calc, sd intbd;
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-8741 Reached
LP of 8741' MD,
8333' TVD at
1635 hrs on
9/13/2019 and
immediately
began drilling
the lateral.

-8741 Change
TVD Scale

-8741 INC
91.07, AZM
179.35, TVD
8333.14

-8800 WT 10.1,
VIS 43

-8837 INC
91.16, AZM
178.07, TVD
8331.27

-8900 WT 10.1,
VIS 43

-8932 INC
91.16, AZM
177.94, TVD
8329.35

-9000 SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, v calc; SLTY SH:
blk, sbfrm-frm, sbplty, calc;
LS: wh-tn, subblky-subplty,
sl wxy, v calc, sd intbd;
SHLY SS: gy, fri clus wi
arg cmt, pred v fgr, slt
intbd, mod-p srt, sl calc;
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-9000 WT 10.1,
VIS 43

-9027 INC
93.02, AZM
178.46, TVD
8325.88

-9100 WT 10.1,
VIS 43

-9122 INC
93.24, AZM
178.07, TVD
8320.7

-9200 WT 10.2,
VIS 42

-9218 INC
92.09, AZM
178.55, TVD
8316.23

-9250 SHLY SS: med gy-
gy-brn, fri clus wi arg cmt,
pred v f gr, slt intbd, mod-p
srt, sl calc; SS: wh, sbrnd-
sbang, f gr, w srt, w cmt,
calc cmt; SHLY SLTST:
med-dk gy, frm, blky-sub
blky, gr-rthy, sl calc;
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-9300 WT 10.2,
VIS 42

-9313 INC
89.84, AZM
179.74, TVD
8314.63

-9400 WT 10.3,
VIS 43

-9408 INC
90.72, AZM
179.79, TVD
8314.17

-9500 SHLY SS: med gy-
gy-brn, fri clus, arg cmt,
pred v f gr, mod-p srt, sl
calc, tr ang uncons qtz grs;
SHLY SLTST: med-dk gy,
frm, blky-sub blky, gr-rthy,
sl calc, v f sd intbd;
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-9503 INC
91.25, AZM
179.65, TVD
8312.53

-9520 WT 10.3,
VIS 43

-9590 WT 10.3,
VIS 43

-9598 INC 89,
AZM 180.18,
TVD 8312.33

-9603 Fault: 7'
down-throw;
went from
Codell to Ft.
Hays

-9693 INC 89,
AZM 179.39,
TVD 8313.99

-9710 WT 10.3,
VIS 43

-9750 SHLY SS: med gy-
gy-brn, sme wh-tn, fri clus,
arg cmt, pred v f gr, mod-p
srt, sl calc, tr ang uncons
qtz grs; SHLY SLTST:
med-dk gy, frm, blky-sub
blky, gr-rthy, sl calc, v f sd
intbd;
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-9787 INC
89.04, AZM
179.04, TVD
8315.59

-9800 WT 10.2,
VIS 43

-9883 INC
89.22, AZM
178.77, TVD
8317.05

-9900 WT 10.2,
VIS 43

-9978 INC 90.1,
AZM 181.51,
TVD 8317.61

-10000 SHLY SS: med gy-
gy-brn, fri clus, arg cmt,
pred v f gr, mod-p srt, sl
calc, tr ang uncons qtz grs;
SHLY SLTST: med-dk gy,
frm, blky-sub blky, gr-rthy,
sl calc, v f sd intbd; tr pyr;
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-10001 0000 hrs
on 9/14/2019

-10020 WT
10.2, VIS 43

-10073 INC
90.68, AZM
181.24, TVD
8316.97

-10100 WT
10.3, VIS 43

-10168 INC
91.03, AZM
181.06, TVD
8315.55

-10200 WT
10.3, VIS 43

-10250 SHLY SS: med gy-
gy-brn, fri clus, arg cmt,
pred v f gr, mod-p srt, sl
calc, tr ang uncons qtz grs;
SHLY SLTST: med-dk gy,
frm, blky-sub blky, gr-rthy,
sl calc, v f sd intbd; tr pyr;
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-10264 INC
90.94, AZM
181.2, TVD
8313.9

-10300 WT
10.3, VIS 43

-10359 INC
90.68, AZM
180.4, TVD
8312.56

-10400 WT
10.3, VIS 43

-10454 INC
90.68, AZM
179.65, TVD
8311.43

-10500 WT
10.3, VIS 43

-10500 SHLY SS: med gy-
gy-brn, fri clus, arg cmt,
pred v f gr, mod-p srt, sl
calc, tr ang uncons qtz grs;
SHLY SLTST: med-dk gy,
frm, blky-sub blky, gr-rthy,
sl calc, v f sd intbd; tr pyr;

8450 8350 8250

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000

0 500 1000



-10510

-10520

-10530

-10540

-10550

-10560

-10570

-10580

-10590

-10600

-10610

-10620

-10630

-10640

-10650

-10660

-10670

-10680

-10690

-10700

-10710

-10720

-10730

-10740

-10750

-10760

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

-10549 INC
91.03, AZM
180.1, TVD
8310.01

-10600 WT
10.3, VIS 43

-10644 INC
91.25, AZM
179.48, TVD
8308.12

-10700 WT
10.4, VIS 43

-10740 INC
91.03, AZM
178.95, TVD
8306.21

-10750 SHLY SS: med gy-
gy-brn, fri clus, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc, v f sd intbd;

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000



-10770

-10780

-10790

-10800

-10810

-10820

-10830

-10840

-10850

-10860

-10870

-10880

-10890

-10900

-10910

-10920

-10930

-10940

-10950

-10960

-10970

-10980

-10990

-11000

-11010

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

-10800 WT
10.4, VIS 42

-10834 INC
89.4, AZM
179.13, TVD
8305.86

-10900 WT
10.4, VIS 42

-10930 INC
89.48, AZM
177.8, TVD
8306.8

-11000 WT
10.4, VIS 42

-11000 SHLY SS: med gy-
gy-brn, fri clus, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc, v f sd intbd;

8450 8350 8250

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000

0 500 1000



-11020

-11030

-11040

-11050

-11060

-11070

-11080

-11090

-11100

-11110

-11120

-11130

-11140

-11150

-11160

-11170

-11180

-11190

-11200

-11210

-11220

-11230

-11240

-11250

-11260

-11270

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

-11025 INC
88.82, AZM
180.98, TVD
8308.21

-11100 WT
10.4, VIS 42

-11120 INC
88.91, AZM
180.67, TVD
8310.09

-11200 WT
10.4, VIS 42

-11216 INC
88.95, AZM
180.27, TVD
8311.88

-11250 SHLY SS: med gy-
gy-brn, fri clus, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc, v f sd intbd;

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000



-11280

-11290

-11300

-11310

-11320

-11330

-11340

-11350

-11360

-11370

-11380

-11390

-11400

-11410

-11420

-11430

-11440

-11450

-11460

-11470

-11480

-11490

-11500

-11510

-11520

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

-11300 WT
10.4, VIS 42

-11311 INC
89.93, AZM
180.14, TVD
8312.81

-11406 INC
90.9, AZM
180.58, TVD
8312.12

-11420 WT
10.4, VIS 41

-11501 INC
90.81, AZM
179.92, TVD
8310.7

-11520 WT
10.4, VIS 41

-11500 SHLY SS: med gy-
gy-brn, fri clus, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc, v f sd intbd;
tr pyr;

8450 8350 8250

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000

0 500 1000



-11530

-11540

-11550

-11560

-11570

-11580

-11590

-11600

-11610

-11620

-11630

-11640

-11650

-11660

-11670

-11680

-11690

-11700

-11710

-11720

-11730

-11740

-11750

-11760

-11770

-11780

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

-11596 INC
91.47, AZM
179.21, TVD
8308.81

-11610 WT
10.4, VIS 43

-11692 INC
89.44, AZM
179.83, TVD
8308.05

-11710 WT
10.4, VIS 43

-11750 SHLY SS: med gy-
gy-brn, fri clus, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc, v f sd intbd;
tr pyr;

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000



-11790

-11800

-11810

-11820

-11830

-11840

-11850

-11860

-11870

-11880

-11890

-11900

-11910

-11920

-11930

-11940

-11950

-11960

-11970

-11980

-11990

-12000

-12010

-12020

-12030

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

-11787 INC
89.7, AZM
180.4, TVD
8308.76

-11800 WT
10.4, VIS 44

-11882 INC
89.97, AZM
179.92, TVD
8309.04

-11900 WT
10.4, VIS 44

-11978 INC
90.54, AZM
179.96, TVD
8308.61

-12000 WT
10.4, VIS 44

-12000 SHLY SS: med gy-
gy-brn, fri clus, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc, v f sd intbd;

8450 8350 8250

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000

0 500 1000



-12040

-12050

-12060

-12070

-12080

-12090

-12100

-12110

-12120

-12130

-12140

-12150

-12160

-12170

-12180

-12190

-12200

-12210

-12220

-12230

-12240

-12250

-12260

-12270

-12280

-12290

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

-12066 Fault: 6'
down-throw;
went from
Codell to Ft.
Hays

-12073 INC
91.21, AZM
179.26, TVD
8307.16

-12100 WT
10.5, VIS 44

-12169 INC
89.09, AZM
181.46, TVD
8306.91

-12200 WT
10.5, VIS 44

-12264 INC
88.91, AZM
180.67, TVD
8308.57

-12250 SHLY SS: med gy-
gy-brn, fri clus, arg cmt,
pred v f gr, mod-p srt, sl
calc; LS: lt gy-wh, subblky-
subplty, sl wxy, v calc, sd
intbd; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc, v f sd intbd;

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000



-12300

-12310

-12320

-12330

-12340

-12350

-12360

-12370

-12380

-12390

-12400

-12410

-12420

-12430

-12440

-12450

-12460

-12470

-12480

-12490

-12500

-12510

-12520

-12530

-12540

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

-12300 WT
10.5, VIS 42

-12360 INC
89.84, AZM
180.71, TVD
8309.61

-12400 WT
10.5, VIS 42

-12455 INC
90.06, AZM
180.14, TVD
8309.7

-12500 WT
10.5, VIS 44

-12500 SHLY SS: med gy-
gy-brn, fri clus, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc, v f sd intbd;

8450 8350 8250

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000

0 500 1000



-12550

-12560

-12570

-12580

-12590

-12600

-12610

-12620

-12630

-12640

-12650

-12660

-12670

-12680

-12690

-12700

-12710

-12720

-12730

-12740

-12750

-12760

-12770

-12780

-12790

-12800

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

-12551 INC
88.82, AZM
180.54, TVD
8310.64

-12600 WT
10.5, VIS 44

-12647 INC
88.82, AZM
181.42, TVD
8312.61

-12700 WT
10.5, VIS 43

-12742 INC
88.86, AZM
180.93, TVD
8314.54

-12750 SHLY SS: med gy-
gy-brn, fri clus, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc, v f sd intbd;

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000



-12800

-12810

-12820

-12830

-12840

-12850

-12860

-12870

-12880

-12890

-12900

-12910

-12920

-12930

-12940

-12950

-12960

-12970

-12980

-12990

-13000

-13010

-13020

-13030

-13040

-13050

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

-12800 WT
10.5, VIS 43

-12838 INC
89.53, AZM
180.62, TVD
8315.88

-12900 WT
10.5, VIS 43

-12933 INC
90.28, AZM
181.24, TVD
8316.04

-13000 WT
10.5, VIS 43

-13028 INC
90.68, AZM
181.02, TVD
8315.25

-13000 SHLY SS: med gy-
gy-brn, fri clus, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc, v f sd intbd;

8450 8350 8250

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000

0 500 1000



-13060

-13070

-13080

-13090

-13100

-13110

-13120

-13130

-13140

-13150

-13160

-13170

-13180

-13190

-13200

-13210

-13220

-13230

-13240

-13250

-13260

-13270

-13280

-13290

-13300

13310

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

-13100 WT
10.4, VIS 42

-13123 INC
88.82, AZM
182.12, TVD
8315.66

-13141 Fault:
13' down-throw;
went from
Codell to Ft.
Hays

-13200 WT
10.4, VIS 42

-13219 INC
89.88, AZM
181.55, TVD
8316.75

-13300 WT
10.4, VIS 44

-13250 LS: lt gy-wh,
subblky-subplty, sl wxy, v
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc, mrl intbd;
vtr foss frag;

8450 8350 8250

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000

0 500 1000



-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

-13560

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

-13315 INC
88.73, AZM
181.99, TVD
8317.91

-13400 WT
10.4, VIS 44

-13410 INC
90.15, AZM
182.25, TVD
8318.84

-13506 INC
86.96, AZM
182.3, TVD
8321.26

-13520 WT
10.2, VIS 43

-13500 SHLY SS: med gy-
gy-brn, fri clus, arg cmt,
pred v f gr, mod-p srt, sl
calc; LS: lt gy-wh, subblky-
subplty, sl wxy, v calc, sd
intbd; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc, v f sd intbd;
tr pyr;

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000



-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

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

-13601 INC
86.66, AZM
181.77, TVD
8326.55

-13620 WT
10.2, VIS 43

-13697 INC
87.41, AZM
181.11, TVD
8331.52

-13710 WT
10.2, VIS 43

-13792 INC
88.2, AZM
180.98, TVD
8335.15

-13810 WT
10.2, VIS 42

-13750 SHLY SS: med gy-
gy-brn, fri sd agg, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc;

8450 8350 8250

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000

0 500 1000



-13820

-13830

-13840

-13850

-13860

-13870

-13880

-13890

-13900

-13910

-13920

-13930

-13940

-13950

-13960

-13970

-13980

-13990

-14000

-14010

-14020

-14030

-14040

-14050

-14060

-14070

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

-13887 INC
88.25, AZM
181.02, TVD
8338.1

-13900 WT
10.2, VIS 42

-13982 INC
90.1, AZM
181.06, TVD
8339.46

-14000 WT
10.2, VIS 42

-14000 SHLY SS: med gy-
gy-brn, fri sd agg, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc;

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000



-14080

-14090

-14100

-14110

-14120

-14130

-14140

-14150

-14160

-14170

-14180

-14190

-14200

-14210

-14220

-14230

-14240

-14250

-14260

-14270

-14280

-14290

-14300

-14310

-14320

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

-14077 INC
90.54, AZM
178.99, TVD
8338.93

-14100 WT
10.2, VIS 42

-14172 INC
90.68, AZM
179.3, TVD
8337.92

-14200 WT
10.2, VIS 42

-14267 INC
91.65, AZM
179.52, TVD
8335.99

-14300 WT
10.4, VIS 43

-14250 SHLY SS: med gy-
gy-brn, fri sd agg, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc;

8450 8350 8250

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000

0 500 1000



-14330

-14340

-14350

-14360

-14370

-14380

-14390

-14400

-14410

-14420

-14430

-14440

-14450

-14460

-14470

-14480

-14490

-14500

-14510

-14520

-14530

-14540

-14550

-14560

-14570

-14580

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

-14362 INC
89.88, AZM
180.4, TVD
8334.72

-14400 WT
10.4, VIS 43

-14457 INC
89.79, AZM
180.93, TVD
8335

-14500 WT
10.4, VIS 43

-14552 INC
90.5, AZM
179.87, TVD
8334.76

-14500 SHLY SS: med gy-
gy-brn, fri sd agg, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc;

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000



-14590

-14600

-14610

-14620

-14630

-14640

-14650

-14660

-14670

-14680

-14690

-14700

-14710

-14720

-14730

-14740

-14750

-14760

-14770

-14780

-14790

-14800

-14810

-14820

-14830

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

-14600 WT
10.4, VIS 43

-14648 INC
90.59, AZM
180.4, TVD
8333.84

-14700 WT
10.4, VIS 43

-14743 INC
88.33, AZM
180.01, TVD
8334.74

-14800 WT
10.4, VIS 43

-14750 SHLY SS: med gy-
gy-brn, fri sd agg, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc;

8450 8350 8250

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000

0 500 1000



-14840

-14850

-14860

-14870

-14880

-14890

-14900

-14910

-14920

-14930

-14940

-14950

-14960

-14970

-14980

-14990

-15000

-15010

-15020

-15030

-15040

-15050

-15060

-15070

-15080

-15090

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

-14838 INC
88.73, AZM
178.91, TVD
8337.17

-14900 WT
10.4, VIS 43

-14933 INC
89.09, AZM
179.26, TVD
8338.98

-15000 WT
10.4, VIS 43

-15028 INC
89.84, AZM
178.16, TVD
8339.87

-15000 SHLY SS: med gy-
gy-brn, fri sd agg, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc;

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000



-15100

-15110

-15120

-15130

-15140

-15150

-15160

-15170

-15180

-15190

-15200

-15210

-15220

-15230

-15240

-15250

-15260

-15270

-15280

-15290

-15300

-15310

-15320

-15330

-15340

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

-15100 WT
10.4, VIS 43

-15123 INC
90.41, AZM
177.98, TVD
8339.66

-15200 0000 hrs
on 9/15/2019

-15210 WT
10.4, VIS 43

-15218 INC
90.41, AZM
178.82, TVD
8338.98

-15300 WT
10.4, VIS 43

-15313 INC
88.95, AZM
180.71, TVD
8339.51

-15250 SHLY SS: med gy-
gy-brn, fri sd agg, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc;

8450 8350 8250

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000

0 500 1000



-15350

-15360

-15370

-15380

-15390

-15400

-15410

-15420

-15430

-15440

-15450

-15460

-15470

-15480

-15490

-15500

-15510

-15520

-15530

-15540

-15550

-15560

-15570

-15580

-15590

-15600

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

-15407 INC
89.66, AZM
181.64, TVD
8340.65

-15420 WT
10.4, VIS 43

-15503 INC
89.53, AZM
180.89, TVD
8341.33

-15520 WT
10.4, VIS 45

-15598 INC

-15500 SHLY SS: med gy-
gy-brn, fri sd agg, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc; tr pyr;

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000



-15610

-15620

-15630

-15640

-15650

-15660

-15670

-15680

-15690

-15700

-15710

-15720

-15730

-15740

-15750

-15760

-15770

-15780

-15790

-15800

-15810

-15820

-15830

-15840

-15850

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

89.75, AZM
180.76, TVD
8341.93

-15610 WT
10.4, VIS 45

-15693 INC
89.13, AZM
180.98, TVD
8342.86

-15710 WT
10.5, VIS 45

-15766 Fault:
31' down-throw;
went from
Codell to B Marl

-15789 INC
87.85, AZM
181.33, TVD
8345.39

-15810 WT
10.5, VIS 45

-15750 SHLY SS: med gy-
gy-brn, fri sd agg, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc; tr pyr;

8450 8350 8250

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000

0 500 1000



-15860

-15870

-15880

-15890

-15900

-15910

-15920

-15930

-15940

-15950

-15960

-15970

-15980

-15990

-16000

-16010

-16020

-16030

-16040

-16050

-16060

-16070

-16080

-16090

-16100

-16110

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

-15884 INC
87.76, AZM
181.37, TVD
8349.02

-15900 WT
10.5, VIS 45

-15979 INC
88.51, AZM
181.24, TVD
8352.12

-16000 WT
10.4, VIS 46

-16074 INC
88.78, AZM
180.8, TVD
8354.36

-16100 WT
10.4, VIS 46

-16000 LS: lt gy-wh,
subblky-subplty, sl wxy, v
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc, mrl intbd;
vtr foss frag;

8450 8350 8250

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000

0 500 1000



16110

-16120

-16130

-16140

-16150

-16160

-16170

-16180

-16190

-16200

-16210

-16220

-16230

-16240

-16250

-16260

-16270

-16280

-16290

-16300

-16310

-16320

-16330

-16340

-16350

-16360

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

-16169 INC 89,
AZM 179.7,
TVD 8356.2

-16200 WT
10.4, VIS 46

-16263 INC
89.35, AZM
179.35, TVD
8357.56

-16300 WT
10.4, VIS 46

-16358 INC
90.06, AZM
179.52, TVD

-16250 SHLY SS: med gy-
gy-brn, fri sd agg, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc;

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000



-16370

-16380

-16390

-16400

-16410

-16420

-16430

-16440

-16450

-16460

-16470

-16480

-16490

-16500

-16510

-16520

-16530

-16540

-16550

-16560

-16570

-16580

-16590

-16600

-16610

16620

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

8358.05

-16400 WT
10.4, VIS 45

-16454 INC
88.69, AZM
179.21, TVD
8359.09

-16500 WT
10.4, VIS 45

-16549 INC
89.22, AZM
178.6, TVD
8360.83

-16600 WT
10.4, VIS 45

-16500 SHLY SS: med gy-
gy-brn, fri sd agg, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc;

8450 8350 8250

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000

0 500 1000



-16620

-16630

-16640

-16650

-16660

-16670

-16680

-16690

-16700

-16710

-16720

-16730

-16740

-16750

-16760

-16770

-16780

-16790

-16800

-16810

-16820

-16830

-16840

-16850

-16860

-16870

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

-16644 INC
90.01, AZM
179.96, TVD
8361.46

-16700 WT
10.4, VIS 45

-16740 INC
88.56, AZM
179.96, TVD
8362.66

-16800 WT
10.4, VIS 45

-16835 INC
88.25, AZM
179.13, TVD
8365.31

-16750 SHLY SS: med gy-
gy-brn, fri sd agg, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc;

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000



-16880

-16890

-16900

-16910

-16920

-16930

-16940

-16950

-16960

-16970

-16980

-16990

-17000

-17010

-17020

-17030

-17040

-17050

-17060

-17070

-17080

-17090

-17100

-17110

-17120

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

-16900 WT
10.4, VIS 45

-16930 INC
88.91, AZM
178.42, TVD
8367.66

-17000 WT
10.4, VIS 45

-17026 INC
88.86, AZM
178.64, TVD
8369.53

-17100 WT
10.4, VIS 45

-17121 INC
88.56, AZM
178.02, TVD

-17000 SHLY SS: med gy-
gy-brn, fri sd agg, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc;

8450 8350 8250

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000

0 500 1000



-17130

-17140

-17150

-17160

-17170

-17180

-17190

-17200

-17210

-17220

-17230

-17240

-17250

-17260

-17270

-17280

-17290

-17300

-17310

-17320

-17330

-17340

-17350

-17360

-17370

-17380

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

8371.67

-17175 TOOH
for BHA at 1139
hrs on
9/14/2019.
Resumed
drilling at 0325
hrs on
9/16/2019; Bit
#4 - Ulterra
CF616, 5x16,
8.75"

-17175 0000 hrs
on 9/16/2019

-17216 INC
88.42, AZM
177.85, TVD
8374.17

-17230 WT
10.4, VIS 45

-17300 WT
10.4, VIS 45

-17310 INC
89.4, AZM
178.24, TVD
8375.96

-17250 SHLY SS: med gy-
gy-brn, fri sd agg, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc;

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000



-17390

-17400

-17410

-17420

-17430

-17440

-17450

-17460

-17470

-17480

-17490

-17500

-17510

-17520

-17530

-17540

-17550

-17560

-17570

-17580

-17590

-17600

-17610

-17620

-17630

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

-17404 INC
88.82, AZM
177.32, TVD
8377.42

-17420 WT
10.4, VIS 45

-17500 INC
90.81, AZM
178.2, TVD
8377.73

-17520 WT
10.4, VIS 45

-17595 INC
89.7, AZM
180.36, TVD
8377.31

-17610 WT
10.4, VIS 43

-17500 SHLY SLTST:
med-dk gy, frm, blky-sub
blky, gr-rthy, sl calc; SHLY
SS: med gy-gy-brn, fri sd
agg, arg cmt, pred v f gr,
mod-p srt, sl calc;

8450 8350 8250

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000

0 500 1000



-17640

-17650

-17660

-17670

-17680

-17690

-17700

-17710

-17720

-17730

-17740

-17750

-17760

-17770

-17780

-17790

-17800

-17810

-17820

-17830

-17840

-17850

-17860

-17870

-17880

-17890

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

-17690 INC
89.93, AZM
180.62, TVD
8377.61

-17710 WT
10.4, VIS 43

-17786 INC
90.15, AZM
181.73, TVD
8377.55

-17800 WT
10.4, VIS 43

-17881 INC
90.1, AZM
181.37, TVD
8377.34

-17750 SHLY SLTST:
med-dk gy, frm, blky-sub
blky, gr-rthy, sl calc; SHLY
SS: med gy-gy-brn, fri sd
agg, arg cmt, pred v f gr,
mod-p srt, sl calc;

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000



-17900

-17910

-17920

-17930

-17940

-17950

-17960

-17970

-17980

-17990

-18000

-18010

-18020

-18030

-18040

-18050

-18060

-18070

-18080

-18090

-18100

-18110

-18120

-18130

-18140

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

-17900 WT
10.4, VIS 44

-17977 INC
89.48, AZM
179.65, TVD
8377.69

-18000 WT
10.4, VIS 44

-18072 INC
88.95, AZM
179.79, TVD
8378.99

-18100 WT
10.4, VIS 42

-18000 SHLY SS: med gy-
gy-brn, fri sd agg, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc;

8450 8350 8250

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000

0 500 1000



-18150

-18160

-18170

-18180

-18190

-18200

-18210

-18220

-18230

-18240

-18250

-18260

-18270

-18280

-18290

-18300

-18310

-18320

-18330

-18340

-18350

-18360

-18370

-18380

-18390

-18400

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

1
0

1
0

-18168 INC
90.68, AZM
180.1, TVD
8379.3

-18200 WT
10.4, VIS 43

-18263 INC
90.15, AZM
179.83, TVD
8378.61

-18300 WT
10.4, VIS 43

-18358 INC
89.84, AZM
179.52, TVD
8378.62

-18396 Fault: 8'
down-throw;

-18250 SHLY SS: med gy-
gy-brn, fri sd agg, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc;

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000



-18410

-18420

-18430

-18440

-18450

-18460

-18470

-18480

-18490

-18500

-18510

-18520

-18530

-18540

-18550

-18560

-18570

-18580

-18590

-18600

-18610

-18620

-18630

-18640

-18650

0 125 250

0 125 250

0 50 100

0 50 100

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

stayed in Codell

-18410 WT
10.4, VIS 43

-18454 INC
90.32, AZM
180.8, TVD
8378.49

-18500 WT
10.4, VIS 43

-18550 INC
90.15, AZM
180.4, TVD
8378.09

-18600 WT
10.4, VIS 43

-18646 INC
89.75, AZM
179.96, TVD
8378.18

-18500 SHLY SS: med gy-
gy-brn, fri sd agg, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc;

8450 8350 8250

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000

0 500 1000



-18660

-18670

-18680

-18690

-18700

-18710

-18720

-18730

-18740

-18750

-18760

-18770

-18780

-18790

-18800

-18810

-18820

-18830

-18840

-18850

-18860

-18870

-18880

-18890

-18900

-18910

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

-18700 WT
10.4, VIS 42

-18741 INC
91.07, AZM
181.11, TVD
8377.5

-18800 WT
10.4, VIS 42

-18836 INC
91.47, AZM
181.37, TVD
8375.39

-18900 WT
10.4, VIS 42

-18750 SHLY SS: med gy-
gy-brn, fri sd agg, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc;

8450 8350 8250

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000

0 500 1000



-18920

-18930

-18940

-18950

-18960

-18970

-18980

-18990

-19000

-19010

-19020

-19030

-19040

-19050

-19060

-19070

-19080

-19090

-19100

-19110

-19120

-19130

-19140

-19150

-19160

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

-18932 INC
91.38, AZM
180.8, TVD
8373.01

-19000 WT
10.4, VIS 44

-19027 INC
88.42, AZM
180.36, TVD
8373.17

-19100 WT
10.4, VIS 44

-19123 INC
88.11, AZM
180.14, TVD
8376.08

-19000 SHLY SS: med gy-
gy-brn, fri sd agg, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc;

8450 8350 8250

8450 8350 8250

0 500 1000

0 500 1000



-19170

-19180

-19190

-19200

-19210

-19220

-19230

-19240

-19250

-19260

-19270

-19280

-19290

-19300

-19310

-19320

-19330

-19340

-19350

-19360

-19370

-19380

-19390

-19400

-19410

-19420

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

-19200 WT
10.4, VIS 43

-19218 INC
88.03, AZM
179.04, TVD
8379.28

-19300 WT
10.4, VIS 42

-19314 INC
89.22, AZM
180.36, TVD
8381.58

-19400 WT
10.4, VIS 42

-19410 INC
89.4, AZM
179.7, TVD
8382.74

-19250 SHLY SS: med gy-
gy-brn, fri sd agg, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc;
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-19504 INC
89.13, AZM
179.21, TVD
8383.94

-19520 WT
10.4, VIS 43

-19599 INC
89.66, AZM
180.84, TVD
8384.95

-19620 WT
10.4, VIS 43

-19500 SHLY SLTST:
med-dk gy, frm, blky-sub
blky, gr-rthy, sl calc; SHLY
SS: med gy-gy-brn, fri sd
agg, arg cmt, pred v f gr,
mod-p srt, sl calc;
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-19694 INC
89.57, AZM
181.15, TVD
8385.58

-19710 WT
10.5, VIS 45

-19788 INC
89.35, AZM
179.87, TVD
8386.47

-19800 WT
10.5, VIS 45

-19883 INC
89.84, AZM
179.65, TVD
8387.14

-19891 Fault:
22' down-throw;
went from
Codell to Ft.
Hays

-19910 WT
10.5, VIS 43

-19750 SHLY SLTST:
med-dk gy, frm, blky-sub
blky, gr-rthy, sl calc; SHLY
SS: med gy-gy-brn, fri sd
agg, arg cmt, pred v f gr,
mod-p srt, sl calc;
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-19977 INC
90.85, AZM
178.64, TVD
8386.58

-20000 WT
10.5, VIS 44

-20072 INC
90.46, AZM
178.64, TVD
8385.49

-20100 WT
10.5, VIS 43

-20167 INC
90.1, AZM
177.5, TVD
8385.03

-20000 LS: lt gy-wh,
subblky-subplty, sl wxy, v
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc, mrl intbd;
vtr foss frag;
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-20200 WT
10.5, VIS 43

-20262 INC
91.87, AZM
177.98, TVD
8383.39

-20278 0000 hrs
on 9/17/2019

-20300 WT
10.5, VIS 43

-20357 INC
92.62, AZM
180.45, TVD
8379.67

-20400 WT
10.5, VIS 43

-20250 SHLY SS: med gy-
gy-brn, fri sd agg, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc;
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-20451 INC
91.69, AZM
181.59, TVD
8376.14

-20500 WT
10.4, VIS 42

-20546 INC
91.16, AZM
180.93, TVD
8373.77

-20600 WT
10.4, VIS 42

-20641 INC
90.94, AZM
180.01, TVD
8372.03

-20500 SHLY SS: med gy-
gy-brn, fri sd agg, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc;
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-20700 WT
10.4, VIS 42

-20736 INC
89.79, AZM
181.95, TVD
8371.43

-20800 WT
10.4, VIS 42

-20830 INC
89.53, AZM
180.8, TVD
8371.99

-20900 WT
10.4, VIS 42

-20924 INC
87.89, AZM
176.31, TVD
8374.1

-20750 SHLY SS: med gy-
gy-brn, fri clus, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc, v f sd intbd;
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-21000 WT
10.4, VIS 43

-21018 INC
89.53, AZM
176.7, TVD
8376.22

-21100 WT
10.4, VIS 43

-21113 INC
89.31, AZM
174.5, TVD
8377.18

-21166 INC
89.17, AZM
173.62, TVD
8377.88

-21200 WT

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

-21226 SHLY SS: med gy-
gy-brn, fri clus, arg cmt,
pred v f gr, mod-p srt, sl
calc; SHLY SLTST: med-
dk gy, frm, blky-sub blky,
gr-rthy, sl calc, v f sd intbd;
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TOTAL DEPTH = Thank you for using Earth Science Agency

-21210

-21220

-21230

-21240

-21250

21226'

0 0
0

10.4, VIS 43

-21226 Reached
horizontal TD of
  21226' MD,
8379' TVD at
0615 hrs on
9/17/2019.
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