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Logger On Shift

Total Gas, C1-C4

TG (Units)

C1 (units)

C2 (units)

C3 (units)

C4

Connections
Cut Weak

Strong

Slide/Rotate

ROP and Gamma

ROP (Ft/Hr)

Gamma (API)

Depth

Photographs

Lithology %

Well Bore Cross Section

Survey Data

SS

4500

TG, C1-C4

-500

4500

TG, C1-C4

-500

GAS SCALE: -500u TO 4500u
    (500 UNITS/DIVISION)

DRILLING ON WATER 
BASED MUD

CONNECTIONS MARKED 
WITH RED TRIANGLES

CG 3237u
DEPTH 3050'
WT 8.75

VIS 28
PH 11
CL 1700

CAL 60
H2O 97
OIL 0

LGS 21.06
GELS 1/3/5
PV 2

YP 2
SOL 2.7 CG 3169u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

(GAMMA DATA AS RECEIVED)

ROP SCALE: 0 TO 600

GAMMA SCALE: 0 TO 250

SLIDE=RED
ROTATE=WHITE

WOB 28.3K
PP 4016
RPM 0
SPM 75/74

WOB 25.6K
PP 4002
RPM 0
SPM 75/74

6650 6700 6750 6800
Niobrara A Marl  (6660' MD - 6690' MD) Niobrara B Chalk (6780' MD - 6810' MD) Niobrar

6515 TVD

6715

6915

6515 TVD

6715

6915

NOBLE ENERGY INC.
WELLS RANCH STATE 
A36-625 HORIZONTAL
31-T6N-R63W
1574' FSL, 390' FEL
WELD CO., CO

COMMENCED LOGGING @ 6700' MD ON
06/28/2015 W/BIT #2 8.75" HDBS SF56 PDC S/N 
12694334 IN @ 821' MD

LOGGERS: 
SAM STELZER
SCOTT HANEY

H&P 321

6690' MD-6720' MD: 
MRST: 90% MEDDRKGY -
MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO 
SLTY TXT, FRM TO BRIT, 
FREE CALC, TR FREE 
BENT, IMBD PYR, 10% 
FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT
O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

NIOBRARA A MARL
6672' MD 6519' TVD

6720' MD-6750' MD: MRST: 90% 
MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, FREE CALC, TR FREE 
BENT, IMBD PYR, 10% FREE CHK, NO
STN, TR MIN FLOR, FNT BLSHWT O 
FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

6750' MD-6780' MD: MRST: 70% 
MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, FREE CALC, TR FREE 
BENT, IMBD PYR, 30% FREE CHK, NO
STN, TR MIN FLOR, FNT BLSHWT O 
FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

6780' MD-6810' MD: CHK: 60% MOTT 
LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, TRC FREE BENT, TRC IMBD 
CALC, TRC IMBD PYR, 40% FREE 
MRL, NO STN, TRC MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

6791' MD 6591' TVD

NIOBRARA B CHALK

6810' MD-6840' MD: CHK: 70% MOTT 
LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, TR FREE BENT, TR IMBD 
CALC, TR IMBD PYR, 30% FREE 
MRL, NO STN, TR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

MD 6742 TVD 6563.7
INC 54.02 AZ 253.9
VS -124.06

MD 6790 TVD 6590.85
INC 57.1 AZ 257.6
VS -85.11

MD
INC
VS -



SH

4500

TG, C1-C4

-500

DEPTH 6900'
WT 10.75

CG 3106u

VIS 35
PH 9.5
FIL 10

CL 2100
CAL 60
H2O 88.5

OIL 0
LGS 36.08
GELS 9/22/40

CG 2046u

DATA LOSS FROM 7016'
MD TO 7042' MD DUE 
TO MOTOR FAILURE 
DID NOT CIRCULATE 
BOTTOMS UP

TG 104u

DEPTH 7042'
WT 10.7
VIS 36
PH 8.8
FIL 8.2
CL 2200
CAL 60
H2O 88.5
OIL 0

NEW PIPE

LGS 3
GELS 
PV 8
YP 8
CK 1/0
SOL 1

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 18.0K
PP 4054
RPM 25
SPM 75/75

12:01 AM
06/29/2015
DAY 04
1084 FT/24HRS

6850 6900 6950 7000 7050
Niobrara B Marl (6840' MD - 6870' MD) Niobrara C Chalk (6990' MD - 7010' MD)

6515 TVD

6715

6915

6840' MD-6870' MD: CHK: 65% MOTT 
LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, TR FREE BENT, FREE 
CALC, TR IMBD PYR, 35% FREE 
MRL, NO STN, TR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

6860' MD 6627' TVD

NIOBRARA B MARL

6870' MD-6900' MD: MRST: 70% 
MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, ABNT FREE CALC, TR 
FREE BENT, IMBD PYR, 30% FREE 
CHK, NO STN, TRC MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

6900' MD-6930' MD: MRST: 80% 
MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, ABNT FREE CALC, TR FREE 
BENT, IMBD PYR, 20% FREE CHK, NO 
STN, TRC MIN FLOR, FNT BLSHWT O 
FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

6930' MD-6960' MD: MRST: 70% 
MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, ABNT FREE CALC, TR 
FREE BENT, IMBD PYR, 30% FREE 
CHK, NO STN, TRC MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

6960' MD-6990' MD: MRST: 70% 
MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, TR FREE CALC, ABDT 
FREE BENT, IMBD PYR, 30% FREE 
CHK, NO STN, TRC MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

6990' MD-7010' MD: CHK: 60% 
MOTT LTGY - MEDDRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, 
FRM TO BRIT, TR FREE BENT, TR 
IMBD CALC, TR IMBD PYR, 40% 
FREE MRL, NO STN, TR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED 
STRMG CUT, HVY BLSHWT RNG

NIOBRARA C CHALK
6998' MD 6679' TVD

7010' MD-7050' MD: CHK: 70% MOTT 
LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO
BRIT, TR FREE BENT, TR IMBD CALC, 
TR IMBD PYR, 30% FREE MRL, NO STN,
TR MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT 
RNG

SWITCHING TO 50FT SAM

TOOH @ 2:50 PM ON 06/2
MOTOR FAILURE AND IN
OPERATIONS.

TIH @ 2:15 PM 06/29/2015
7:55 PM ON 06/29/2015 W
SDi516 UBPX S/N JJ8663 

7050' MD-710
TO SUBBLK
BENT, TR IM
TR MIN FLO
HVY BLSHW

MD 6837 TVD 6615.6
INC 59.38 AZ 261.82
VS -45.39

MD 6932 TVD 6658.34
INC 67.13 AZ 266.76
VS 39.31

MD 6980 TVD 6675.37
INC 71.31 AZ 269.3
VS 84.14



4500

TG, C1-C4

-500

NEW PIPE TALLY

LGS 39.73
GELS 6/20/34

CK 1/0
SOL 11.2

CG 2574u CG 2745u CG 1

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 7.3K
PP 2151
RPM 20
SPM 0/79

WOB 15.5K
PP 2411
RPM 0
SPM 0/79

7100 7150 7200 7250
Niobrara C Chalk (7150' MD - 7200' MD) Niobrara C Marl (7200' MD - 7250' MD)

6515 TVD

6715

6915

SWITCHING TO 50FT SAMPLE INTERVAL

TOOH @ 2:50 PM ON 06/28/15 @ 7042' MD DUE TO 
MOTOR FAILURE AND INTERMEDIATE CASING 

TIH @ 2:15 PM 06/29/2015. RESUMED DRILLING @ 
7:55 PM ON 06/29/2015 W/BIT #3 6.125" SMITH 
SDi516 UBPX S/N JJ8663 IN @ 7042' MD

7050' MD-7100' MD: CHK: 70% MOTT LTGY - MEDDRKGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
BENT, TR IMBD CALC, TR IMBD PYR, 30% FREE MRL, NO STN,
TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

7100' MD-7150' MD: CHK: 75% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 25% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG
CUT, HVY BLSHWT RNG

7150' MD-7200' MD: CHK: 90% MOTT LTGY - MEDDRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR IMBD 
CALC, TR IMBD PYR, 10% FREE MRL, NO STN, NO MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

7200' MD-7250' MD: MRST: 60% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 40% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

NIOBRARA C MARL
7203' MD 6717' TVD

7250' MD-7300' MD: MRST: 70% MEDDR
TO SUBBLKY, GRTY TO SLTY TXT, FRM
CALC, TR FREE BENT, IMBD PYR, 30% 
MIN FLOR, FNT BLSHWT O FLOR, IMM
BLSHWT RNG

MD 7121 TVD 6708.78
INC 81.24 AZ 271.67
VS 220.49

MD 7215 TVD 6717.64
INC 87.94 AZ 271.74
VS 313.54



4500

TG, C1-C4

-500

CG 1450u CG 2232u CG 1752u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

12:01 AM
06/30/2015
DAY 05
356 FT/24HRS

WOB 39.2K
PP 2406
RPM 0
SPM 79/0

7300 7350 7400 7450 750
Niobrara C Marl (7450' MD - 7500' MD)

6515 TVD

6715

6915

7250' MD-7300' MD: MRST: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 30% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 

7300' MD-7350' MD: MRST: 90% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 10% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

7350' MD-7400' MD: MRST: 80% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 20% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

7400' MD-7450' MD: MRST: 60% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 40% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

7450' MD-7500' MD: MRST: 60% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 40% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

MD 7310 TVD 6717.71
INC 91.97 AZ 270.9
VS 408.09

MD 7405 TVD 6715.59
INC 90.59 AZ 270.54
VS 502.73



4500

TG, C1-C4

-500

CG 1722u CG 1576u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

7500 7550 7600 7650 7700

6515 TVD

6715

6915

7500' MD-7550' MD: MRST: 60% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 40% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

7550' MD-7600' MD: MRST: 90% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 10% FREE CHK, NO STN, TR
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

7600' MD-7650' MD: MRST: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 30% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

7650' MD-7700' MD: MRST: 80% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 20% FREE CHK, NO STN, TR
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

7700' MD-7750' MD: MRST:
TO SUBBLKY, GRTY TO S
CALC, TR FREE BENT, IM
MIN FLOR, FNT BLSHWT 
BLSHWT RNG

MD 7500 TVD 6714.34
INC 90.92 AZ 270
VS 597.45

MD 7594 TVD 6713.96
INC 89.54 AZ 271
VS 691.14

MD 7689 TVD 6714.88
INC 89.35 AZ 270.46
VS 785.8



4500

TG, C1-C4

-500

CG 1789u CG 1468u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

7750 7800 7850 7900
Niobrara C Marl (7750' MD - 7800' MD)

6515 TVD

6715

6915

7700' MD-7750' MD: MRST: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 30% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 

7750' MD-7800' MD: MRST: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 30% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

7800' MD-7850' MD: MRST: 90% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 10% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

7850' MD-7900' MD: MRST: 95% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 5% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

7900' MD-7950' MD: MRST: 95% MEDDRKGY - MEDL
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR
CALC, TR FREE BENT, IMBD PYR, 5% FREE CHK, N
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG C
BLSHWT RNG

MD 7783 TVD 6714.69
INC 90.89 AZ 270.57
VS 879.49

MD 7878 TVD 6713.26
INC 90.83 AZ 269.7
VS 974.22



SS

4500

TG, C1-C4

-500

CG 2080u CG 1858u CG 3096u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 4.3K
PP 2312
RPM 0
SPM 79/0

7950 8000 8050 8100 8150
Niobrara C Marl (8050' MD - 8100' MD) Niobrara C Chalk (8100' MD - 8150' MD)

6515 TVD

6715

6915

7900' MD-7950' MD: MRST: 95% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 5% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 

7950' MD-8000' MD: MRST: 95% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 5% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

8000' MD-8050' MD: MRST: 90% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 10% FREE CHK, NO STN, TR
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

8050' MD-8100' MD: MRST: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 30% FREE CHK, NO STN, TR
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

8100' MD-8150' MD: CHK: 65% MOTT LTGY - MEDDRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE BENT, 
TR IMBD CALC, TR IMBD PYR, 35% FREE MRL, NO STN, TR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 
RNG

NIOBRARA C CHALK
8105' MD 6709' TVD

8150' MD-820
TO SUBBLK
BENT, TR IM
TR MIN FLOR
BLSHWT RN

MD 7973 TVD 6711.88
INC 90.83 AZ 269.34
VS 1069.02

MD 8067 TVD 6710.39
INC 90.99 AZ 269.35
VS 1162.84



4500

TG, C1-C4

-500

CG 2089u CG 1732u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

8200 8250 8300 8350

6515 TVD

6715

6915

8150' MD-8200' MD: CHK: 65% MOTT LTGY - MEDDRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
BENT, TR IMBD CALC, TR IMBD PYR, 35% FREE MRL, NO STN, 
TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

8200' MD-8250' MD: CHK: 70% MOTT LTGY - MEDDRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
BENT, TR IMBD CALC, TR IMBD PYR, 30% FREE MRL, NO STN, 
TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

8250' MD-8300' MD: CHK: 70% MOTT LTGY - MEDDRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
BENT, TR IMBD CALC, TR IMBD PYR, 30% FREE MRL, NO STN, 
TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY
BLSHWT RNG

8300' MD-8350' MD: CHK: 70% MOTT LTGY - MEDDRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE BENT, 
TR IMBD CALC, TR IMBD PYR, 30% FREE MRL, NO STN, TR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

8350' MD-8400' MD: CHK: 65% MOTT LT
TO SUBBLKY, GRTY TO SLTY TXT, FRM
BENT, TR IMBD CALC, TR IMBD PYR, 3
TR MIN FLOR, FNT BLSHWT O FLOR, IM
BLSHWT RNG

MD 8162 TVD 6709.34
INC 90.28 AZ 270.01
VS 1257.62

MD 8256 TVD 6709.21
INC 89.88 AZ 269.13
VS 1351.43

MD 8351 TVD 6708.93
INC 90.46 AZ 268.92
VS 1446.29



4500

TG, C1-C4

-500

CG 3034u

CG 2539u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

8400 8450 8500 8550 860
Niobrara B Marl (8400' MD - 8450' MD)

6515 TVD

6715

6915

8350' MD-8400' MD: CHK: 65% MOTT LTGY - MEDDRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
BENT, TR IMBD CALC, TR IMBD PYR, 35% FREE MRL, NO STN, 
TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 

8400' MD-8450' MD: MRST: 60% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 40% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

NIOBRARA B MARL
8435' MD 6708' TVD

8450' MD-8500' MD: MRST: 65% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 35% FREE CHK, NO STN, TR
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

8500' MD-8550' MD: MRST: 65% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 35% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

8550' MD-8600' MD: MRST: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 30% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

MD 8446 TVD 6708.9
INC 89.57 AZ 268.94
VS 1541.15

MD 8540 TVD 6709.61
INC 89.57 AZ 269.02
VS 1635.02



4500

TG, C1-C4

-500

4500

TG, C1-C4

-500

CG 2438u
CG 2446u

DEPTH 8770'
WT 9.35
VIS 33

PH 1.05
FIL 9

CL 2300
CAL 60

H2O 94.7
OIL 0

CG 3569u

LGS 20.87
GELS 1/4/7

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

8600 8650 8700 8750 8800
Niobrara B Marl (8700' MD - 8750' MD)

6515 TVD

6715

6915

6515 TVD

6715

6915

8600' MD-8650' MD: MRST: 75% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 25% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

8650' MD-8700' MD: MRST: 80% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 20% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

8700' MD-8750' MD: MRST: 80% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 20% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

8750' MD-8800' MD: MRST: 90% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 10% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

8800' MD-8850' MD: MRST:
TO SUBBLKY, GRTY TO SL
CALC, TR FREE BENT, IMB
MIN FLOR, FNT BLSHWT 
BLSHWT RNG

MD 8635 TVD 6709.32
INC 90.77 AZ 269.38
VS 1729.86

MD 8730 TVD 6708.64
INC 90.06 AZ 269.37
VS 1824.68



4500

TG, C1-C4

-500

PV 4
YP 4
CK 1/0
SOL 5.0

CG 3410u

CG 2665u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

8850 8900 8950 9000
Niobrara C Chalk (8950' MD - 9000' MD)

6515 TVD

6715

6915

8800' MD-8850' MD: MRST: 80% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 20% FREE CHK, NO STN, TR
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 

8850' MD-8900' MD: MRST: 80% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 20% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

8900' MD-8950' MD: MRST: 60% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 40% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

8950' MD-9000' MD: CHK: 65% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 35% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG
CUT, HVY BLSHWT RNG

NIOBRARA C CHALK
8970' MD 6709' TVD

9000' MD-9050' MD: CHK: 90% MOTT LTGY - MEDDRK
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
TR IMBD CALC, TR IMBD PYR, 10% FREE MRL, NO S
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, H
BLSHWT RNG

MD 8825 TVD 6708.49
INC 90.12 AZ 268.42
VS 1919.55

MD 8920 TVD 6708.93
INC 89.35 AZ 268.49
VS 2014.45

MD 9014 TVD 6709.74
INC 89.66 AZ 268.77
VS 2108.34



4500

TG, C1-C4

-500

CG 2033u CG 2554u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

9050 9100 9150 9200 9250
Niobrara B Marl (9150' MD - 9200' MD)

6515 TVD

6715

6915

9000' MD-9050' MD: CHK: 90% MOTT LTGY - MEDDRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE BENT,
TR IMBD CALC, TR IMBD PYR, 10% FREE MRL, NO STN, TR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 

9050' MD-9100' MD: CHK: 85% MOTT LTGY - MEDDRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
BENT, TR IMBD CALC, TR IMBD PYR, 15% FREE MRL, NO STN, 
TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY
BLSHWT RNG

9100' MD-9150' MD: CHK: 65% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 35% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG
CUT, HVY BLSHWT RNG

9150' MD-9200' MD: MRST: 65% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 35% FREE CHK, NO STN, TR
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

NIOBRARA B MARL

9181' MD 6711' TVD

9200' MD-9250' MD: MRST: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 30% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9250' MD-9300
TO SUBBLKY
CALC, TR FR
MIN FLOR, FN
BLSHWT RNG

MD 9109 TVD 6710.35
INC 89.6 AZ 268.37
VS 2203.24

MD 9204 TVD 6711.14
INC 89.45 AZ 268.41
VS 2298.14



4500

TG, C1-C4

-500

CG 2479u
CG 2049u CG 2076u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

9300 9350 9400 9450
Niobrara B Marl (9450' MD 

6515 TVD

6715

6915

9250' MD-9300' MD: MRST: 80% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 20% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9300' MD-9350' MD: MRST: 80% MEDDRKGY - MEDLTGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 20% FREE CHK, NO STN, 
TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

9350' MD-9400' MD: MRST: 75% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 25% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9400' MD-9450' MD: MRST: 80% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 20% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9450' MD-9500' MD: MRST: 85% MEDDRK
TO SUBBLKY, GRTY TO SLTY TXT, FRM
CALC, TR FREE BENT, IMBD PYR, 15% F
MIN FLOR, FNT BLSHWT O FLOR, IMME
BLSHWT RNG

MD 9299 TVD 6712.31
INC 89.14 AZ 269.05
VS 2393.02

MD 9393 TVD 6713.97
INC 88.83 AZ 269.47
VS 2486.84



4500

TG, C1-C4

-500

CG 2592u CG 2207u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

9500 9550 9600 9650 970
Niobrara B Marl (9450' MD - 9500' MD)

6515 TVD

6715

6915

9450' MD-9500' MD: MRST: 85% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 15% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 

9500' MD-9550' MD: MRST: 80% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 20% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9550' MD-9600' MD: MRST: 85% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 15% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9600' MD-9650' MD: MRST: 90% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 10% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

9650' MD-9700' MD: MRST: 95% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 5% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

MD 9488 TVD 6714.97
INC 89.97 AZ 269.25
VS 2581.66

MD 9583 TVD 6716.01
INC 88.77 AZ 267.52
VS 2676.56

MD 9677 TVD 6716.62
INC 90.49 AZ 269.33
VS 2770.46



4500

TG, C1-C4

-500

CG 2145u

CG 2261u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

9700 9750 9800 9850 9900

Niobrara B Marl (9750' MD - 9800' MD)

6515 TVD

6715

6915

9700' MD-9750' MD: MRST: 95% MEDDRKGY - MEDLTGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 5% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9750' MD-9800' MD: MRST: 95% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 5% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9800' MD-9850' MD: MRST: 95% MEDDRKGY - MEDLTGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 5% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9850' MD-9900' MD: MRST: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 30% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9900' MD-9950' MD: MRST
BLKY TO SUBBLKY, GRT
FREE CALC, TR FREE BE
STN, TR MIN FLOR, FNT 
CUT, HVY BLSHWT RNG

MD 9772 TVD 6716.19
INC 90.03 AZ 268.68
VS 2865.32

MD 9867 TVD 6716.55
INC 89.54 AZ 267.49
VS 2960.25



4500

TG, C1-C4

-500

CG 3150u
CG 1952u

CG 2654u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

9950 10000 10050 10100
Niobrara B Marl (10050' MD - 10100' MD)

6515 TVD

6715

6915

9900' MD-9950' MD: MRST: 70% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 30% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

9950' MD-10000' MD: MRST: 90% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 10% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

10000' MD-10050' MD: MRST: 80% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 20% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

10050' MD-10100' MD: MRST: 80% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 20% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT,
HVY BLSHWT RNG

10100' MD-10150' MD: MRST: 75% MEDDRKGY - MED
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BR
FREE CALC, TR FREE BENT, IMBD PYR, 25% FREE C
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED S
CUT, HVY BLSHWT RNG

MD 9962 TVD 6716.65
INC 90.34 AZ 268.16
VS 3055.19

MD 10056 TVD 6716.42
INC 89.94 AZ 267.74
VS 3149.13



SH

4500

TG, C1-C4

-500

CG 1969u CG 1984u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 15.3K
PP 3466
RPM 100
SPM 82/0

10150 10200 10250 10300 10350

6515 TVD

6715

6915

10100' MD-10150' MD: MRST: 75% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 25% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 

10150' MD-10200' MD: MRST: 80% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 20% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

10200' MD-10250' MD: MRST: 90% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 10% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT,
HVY BLSHWT RNG

10250' MD-10300' MD: MRST: 60% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 40% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

10300' MD-10350' MD: MRST: 60% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 40% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

10350' MD-10
BLKY TO SU
BENT, TR IMB
TR MIN FLOR
BLSHWT RN

NIO
1035

MD 10151 TVD 6716.44
INC 90.03 AZ 267.32
VS 3244.09

MD 10246 TVD 6715.98
INC 90.52 AZ 267.62
VS 3339.06

MD 10340 TVD 6714.8
INC 90.92 AZ 268.13
VS 3432.99



4500

TG, C1-C4

-500

CG 3552u
CG 3597u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

10400 10450 10500 10550
Niobrara C Chalk (10350' MD - 10400' MD)

6515 TVD

6715

6915

10350' MD-10400' MD: CHK: 70% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE
BENT, TR IMBD CALC, TR IMBD PYR, 30% FREE MRL, NO STN, 
TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

NIOBRARA C CHALK
10355' MD 6714' TVD

10400' MD-10450' MD: CHK: 60% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 40% FREE MRL, NO
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

10450' MD-10500' MD: CHK: 80% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 20% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED 
STRMG CUT, HVY BLSHWT RNG

10500' MD-10550' MD: CHK: 90% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 10% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG
CUT, HVY BLSHWT RNG

10550' MD-10600' MD: CHK: 90% MOTT 
BLKY TO SUBBLKY, GRTY TO SLTY TX
FREE BENT, TR IMBD CALC, TR IMBD 
NO STN, TR MIN FLOR, FNT BLSHWT O
CUT, HVY BLSHWT RNG

MD 10435 TVD 6713.81
INC 90.28 AZ 268.19
VS 3527.91

MD 10530 TVD 6713.43
INC 90.18 AZ 267.81
VS 3622.85



SS

4500

TG, C1-C4

-500

CG 2879u

DATA LOSS FROM 
10666' MD TO 10690' MD 
DUE TO MOTOR 
FAILURE 
DID NOT CIRCULATE 
BOTTOMS UP

TG 3890u

CG MASKED BY TG

CG 3412u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 19.6K
PP 3530
RPM 100
SPM 0/82

12:01 AM
07/01/2015
DAY 06
3292 FT/24HRS

WOB 45.5K
PP 3240
RPM 0
SPM 0/82

10600 10650 10700 10750 108
Niobrara C Chalk (10650' MD - 10700' MD)

6515 TVD

6715

6915

10550' MD-10600' MD: CHK: 90% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 10% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG

10600' MD-10650' MD: CHK: 80% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 20% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED 
STRMG CUT, HVY BLSHWT RNG

10650' MD-10700' MD: CHK: 60% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
BENT, TR IMBD CALC, TR IMBD PYR, 40% FREE MRL, NO STN, 
TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

TIH @ 1:10 AM 07/01/2015. RESUMED DRILLING @ 
9:15 PM ON 07/01/2015 W/ RERUN BIT #3 6.125" 
SMITH SDi516 UBPX S/N JJ8663 IN @ 10690' MD

TOOH @ 8:35 PM ON 06/30/15 @ 10690' MD DUE TO 
MUD MOTOR FAILURE.

10700' MD-10750' MD: CHK: 70% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 30% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

10750' MD-10800' MD: CHK: 65% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE
BENT, TR IMBD CALC, TR IMBD PYR, 35% FREE MRL, NO STN, 
TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

MD 10625 TVD 6712.59
INC 90.83 AZ 267.87
VS 3717.79

MD 10719 TVD 6711.4
INC 90.62 AZ 268.55
VS 3811.71



4500

TG, C1-C4

-500

4500

TG, C1-C4

-500

CG 3561u DEPTH 10881'
WT 9.4
VIS 34
PH 9.8
FIL 8

CK 1/0
SOL 5.2

CL 2200
CAL 60
H2O 94.5
OIL 0

LGS 21
GELS 2/4/6

PV 5 YP 6 CG 3704u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

10800 10850 10900 10950 11000
Niobrara C Chalk (10950' MD - 11000' MD)

6515 TVD

6715

6915

6515 TVD

6715

6915

10800' MD-10850' MD: CHK: 60% MOTT LTGY - MEDDRKGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE BENT, 
TR IMBD CALC, TR IMBD PYR, 40% FREE MRL, NO STN, TR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

10850' MD-10900' MD: CHK: 60% MOTT LTGY - MEDDRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE BENT, 
TR IMBD CALC, TR IMBD PYR, 40% FREE MRL, NO STN, TR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT
RNG

10900' MD-10950' MD: CHK: 65% MOTT LTGY - MEDDRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE BENT, 
TR IMBD CALC, TR IMBD PYR, 35% FREE MRL, NO STN, TR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT
RNG

10950' MD-11000' MD: CHK: 70% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 30% FREE MRL, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT,
HVY BLSHWT RNG

11000' MD-11050' MD: CHK
BLKY TO SUBBLKY, GRTY
FREE BENT, TR IMBD CAL
NO STN, TR MIN FLOR, FN
CUT, HVY BLSHWT RNG

MD 10814 TVD 6711.09
INC 89.75 AZ 269.34
VS 3906.57

MD 10909 TVD 6711.33
INC 89.97 AZ 269.59
VS 4001.38

MD 11004 TVD 6712.04
INC 89.17 AZ 268.66
VS 4096.23



4500

TG, C1-C4

-500

CG 3245u CG 3014u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

11050 11100 11150 11200

6515 TVD

6715

6915

11000' MD-11050' MD: CHK: 70% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 30% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 

11050' MD-11100' MD: CHK: 60% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 40% FREE MRL, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT,
HVY BLSHWT RNG

11100' MD-11150' MD: CHK: 60% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 40% FREE MRL, NO
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

11150' MD-11200' MD: CHK: 60% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE
BENT, TR IMBD CALC, TR IMBD PYR, 40% FREE MRL, NO STN, 
TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

11200' MD-11250' MD: CHK: 70% MOTT LTGY - MEDD
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BR
FREE BENT, TR IMBD CALC, TR IMBD PYR, 30% FRE
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMME
CUT, HVY BLSHWT RNG

MD 11004 TVD 6712.04 MD 11098 TVD 6713.02
INC 89.63 AZ 268.69
VS 4190.11

MD 11189 TVD 6713.27
INC 90.06 AZ 269.38
VS 4280.98



4500

TG, C1-C4

-500

CG 3466u CG 3330u CG 4039u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

11250 11300 11350 11400 11450
Niobrara C Chalk (11250' MD - 11300' MD)

6515 TVD

6715

6915

11200' MD-11250' MD: CHK: 70% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 30% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 

11250' MD-11300' MD: CHK: 75% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 25% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED 
STRMG CUT, HVY BLSHWT RNG

11300' MD-11350' MD: CHK: 75% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 25% FREE MRL, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT,
HVY BLSHWT RNG

11350' MD-11400' MD: CHK: 75% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 25% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

11400' MD-11450' MD: CHK: 70% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 30% FREE MRL, NO
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

11450' MD-11
BLKY TO SU
FREE BENT
NO STN, TR
CUT, HVY B

MD 11281 TVD 6712.85
INC 90.46 AZ 269.53
VS 4372.8

MD 11373 TVD 6713.87
INC 88.27 AZ 268.78
VS 4464.64



SH

8100

TG, C1-C4

-900

Scale Change

8100

TG, C1-C4

-900

GAS SCALE CHANGE: -900u TO 8100u 
(900 UNITS/DIVISION)

CG 4050u

CG 6788u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 15.6K
PP 3555
RPM 80
SPM 0/82

11500 11550 11600 11650
Niobrara C Chalk (11550' MD - 11600' MD)

6515 TVD

6715

6915

11450' MD-11500' MD: CHK: 60% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 40% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG
CUT, HVY BLSHWT RNG

11500' MD-11550' MD: MRST: 60% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 40% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

11550' MD-11600' MD: MRST: 65% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 35% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

11600' MD-11650' MD: MRST: 60% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 40% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

11650' MD-11700' MD: MRST: 60% MEDD
BLKY TO SUBBLKY, GRTY TO SLTY TXT
FREE CALC, TR FREE BENT, IMBD PYR
STN, TR MIN FLOR, FNT BLSHWT O FL
CUT, HVY BLSHWT RNG

MD 11466 TVD 6715.58
INC 89.63 AZ 268.28
VS 4557.52

MD 11557 TVD 6716.95
INC 88.64 AZ 267.96
VS 4648.44

MD 11649 TVD 6717.9
INC 90.18 AZ 266.5
VS 4740.41



8100

TG, C1-C4

-900

CG 7470u CG 6419u C

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

11700 11750 11800 11850 119
Niobrara C Chalk (11850' MD - 11900' MD)

6515 TVD

6715

6915

11650' MD-11700' MD: MRST: 60% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 40% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 

11700' MD-11750' MD: MRST: 60% MEDDRKGY - MEDLTGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 40% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

11750' MD-11800' MD: MRST: 80% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 20% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

11800' MD-11850' MD: MRST: 70% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 30% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

11850' MD-11900' MD: MRST: 80% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE CALC,
FREE BENT, IMBD PYR, 20% FREE CHK, NO STN, 5% MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

MD 11742 TVD 6717.5
INC 90.31 AZ 266.36
VS 4833.4

MD 11835 TVD 6716.32
INC 91.14 AZ 266.73
VS 4926.39



8100

TG, C1-C4

-900

CG 5179u CG 5822u CG 5700u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 47.7K
PP 3048
RPM 0
SPM 83/0

11900 11950 12000 12050 12100

6515 TVD

6715

6915

11900' MD-11950' MD: MRST: 70% MEDDRKGY - MEDLTGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, FREE BENT, IMBD PYR, 30% FREE CHK, NO STN, 5% MIN
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

11950' MD-12000' MD: MRST: 60% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 40% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

12000' MD-12050' MD: CHK: 75% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 25% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

12050' MD-12100' MD: CHK: 65% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 35% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

12100' MD-12150' MD: CHK
BLKY TO SUBBLKY, GRTY
BENT, TR IMBD CALC, TR
TR MIN FLOR, FNT BLSHW
BLSHWT RNG

MD 11926 TVD 6713.78
INC 92.06 AZ 268.14
VS 5017.32

MD 12018 TVD 6711.06
INC 91.33 AZ 269.09
VS 5109.17

MD 12110 TVD
INC 89.88 AZ 
VS 5201.01



8100

TG, C1-C4

-900

CG 4112u CG 4672u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

12150 12200 12250 12300
Niobrara C Chalk (12150' MD - 12200' MD)

6515 TVD

6715

6915

12100' MD-12150' MD: CHK: 70% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE
BENT, TR IMBD CALC, TR IMBD PYR, 30% FREE MRL, NO STN, 
TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 

12150' MD-12200' MD: CHK: 60% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 40% FREE MRL, NO
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

12200' MD-12250' MD: CHK: 60% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE
BENT, TR IMBD CALC, TR IMBD PYR, 40% FREE MRL, NO STN, 
TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

12250' MD-12300' MD: CHK: 70% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 30% FREE MRL, NO
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

12300' MD-12350' MD: CHK: 70% MOTT LTGY - MEDD
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BR
FREE BENT, TR IMBD CALC, TR IMBD PYR, 30% FRE
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMME
CUT, HVY BLSHWT RNG

MD 12110 TVD 6710.09
INC 89.88 AZ 269.39

MD 12202 TVD 6710.66
INC 89.41 AZ 269.08
VS 5292.85

MD 12294 TVD 6711.38
INC 89.69 AZ 269.49
VS 5384.69



8100

TG, C1-C4

-900

CG 4655u CG 3092u CG 2562u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

12350 12400 12450 12500 12550
Niobrara C Chalk (12450' MD - 12500' MD)

6515 TVD

6715

6915

12300' MD-12350' MD: CHK: 70% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 30% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 

12350' MD-12400' MD: CHK: 75% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 25% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED 
STRMG CUT, HVY BLSHWT RNG

12400' MD-12450' MD: CHK: 60% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 40% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

12450' MD-12500' MD: CHK: 55% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 45% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

12500' MD-12550' MD: CHK: 60% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 40% FREE MRL, NO
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

12550' MD-12
BLKY TO SU
FREE BENT, 
NO STN, TR M
CUT, HVY BL

MD 12385 TVD 6711.6
INC 90.03 AZ 268.61
VS 5475.55

MD 12478 TVD 6711.78
INC 89.75 AZ 267.74
VS 5568.47



8100

TG, C1-C4

-900

CG 2403u CG 4129u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

12:01 AM
07/02/2015
DAY 07
1893 FT/24HRS

WOB 21.7K
PP 4112
RPM 100
SPM 83/0

12600 12650 12700 12750
Niobrara C Chalk (12750' M

6515 TVD

6715

6915

12550' MD-12600' MD: CHK: 70% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 30% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

12600' MD-12650' MD: CHK: 80% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 20% FREE MRL, NO
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

12650' MD-12700' MD: CHK: 70% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 30% FREE MRL, NO
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

12700' MD-12750' MD: CHK: 70% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 30% FREE MRL, NO
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

12750' MD-12800' MD: CHK: 95% MOTT L
BLKY TO SUBBLKY, GRTY TO SLTY TXT
BENT, TR IMBD CALC, TR IMBD PYR, 5%
TR MIN FLOR, FNT BLSHWT O FLOR, IM
BLSHWT RNG

MD 12569 TVD 6711.35
INC 90.8 AZ 268.08
VS 5659.41

MD 12661 TVD 6710.38
INC 90.4 AZ 270.11
VS 5751.26

MD 12753 TVD 6710.95
INC 88.89 AZ 270.71
VS 5842.97



SS

8100

TG, C1-C4

-900

CG 2824u CG 2026u
CG MASK

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 23.2K
PP 4128
RPM 90
SPM 0/83

WOB 23.2K
PP 4128
RPM 90
SPM 0/83

12800 12850 12900 12950 130
Niobrara C Chalk (12750' MD - 12800' MD)

6515 TVD

6715

6915

12750' MD-12800' MD: CHK: 95% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE
BENT, TR IMBD CALC, TR IMBD PYR, 5% FREE MRL, NO STN, 
TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 

12800' MD-12850' MD: CHK: 85% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE
BENT, TR IMBD CALC, TR IMBD PYR, 15% FREE MRL, NO STN, 
TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

12850' MD-12900' MD: CHK: 85% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 15% FREE MRL, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT,
HVY BLSHWT RNG

12900' MD-12950' MD: CHK: 60% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 40% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG
CUT, HVY BLSHWT RNG

12950' MD-13000' MD: MRST: 65% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 35% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

MD 12844 TVD 6713.03
INC 88.49 AZ 271.27
VS 5933.59

MD 12936 TVD 6715.38
INC 88.58 AZ 271.05
VS 6025.17



SH

8100

TG, C1-C4

-900

8100

TG, C1-C4

-900

CG MASKED BY TG

TG 4009u

DEPTH 13003'
WT 9.2
VIS 33
PH 8.5
FIL 7

CL 2300
CAL 80
H2O 94.2
OIL 1.0
LGS 21.43

GELS 2/3/5
PV 7
YP 6
CK 1/0
SOL 4.5

CG 4727u CG 5267u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 23.2K 12:01 AM
07/03/2015
DAY 08
420 FT/24HRS

WOB 8.3K
PP 3294
RPM 80
SPM 0/79

13000 13050 13100 13150 13200
Niobrara C Chalk (13050' MD - 13100' MD)

6515 TVD

6715

6915

6515 TVD

6715

6915

13000' MD-13050' MD: MRST: 70% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 30% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

TIH @ 5:00 PM 07/02/2015.RESUMED DRILLING @ 
1:30 AM ON 07/03/2015 W/ BIT #4 6.125" SMITH 
MDi513 UBPX S/N JK0004 IN @ 13003' MD

TOOH @ 6:15 AM ON 07/02/15 @ 13003' MD TO 
REPLACE BIT AND MOTOR.

13050' MD-13100' MD: CHK: 65% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 35% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

13100' MD-13150' MD: CHK: 70% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 30% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

13150' MD-13200' MD: CHK: 75% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 25% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

13200' MD-13250' MD: CHK
BLKY TO SUBBLKY, GRTY
FREE BENT, TR IMBD CAL
NO STN, TR MIN FLOR, FN
CUT, HVY BLSHWT RNG

MD 13031 TVD 6718.15
INC 88.09 AZ 270.67
VS 6119.77

MD 13126 TVD 6721.05
INC 88.4 AZ 270.5
VS 6214.41



8100

TG, C1-C4

-900

CG 3976u CG 3837u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

13250 13300 13350 13400
Niobrara C Chalk (13350' MD - 13400' MD)

6515 TVD

6715

6915

13200' MD-13250' MD: CHK: 70% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 30% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 

13250' MD-13300' MD: MRST: 60% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 40% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

13300' MD-13350' MD: MRST: 70% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 30% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

13350' MD-13400' MD: MRST: 85% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 15% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

13400' MD-13450' MD: MRST: 70% MEDDRKGY - MEDL
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BR
FREE CALC, TR FREE BENT, IMBD PYR, 30% FREE C
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED S
CUT, HVY BLSHWT RNG

MD 13220 TVD 6723.51
INC 88.61 AZ 270.13
VS 6308.1

MD 13314 TVD 6724.98
INC 89.6 AZ 269.81
VS 6401.85

MD 13409 TVD 6725.54
INC 89.72 AZ 269.63
VS 6496.64



SS

8100

TG, C1-C4

-900

CG 6795u CG 6521u CG

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 14.6K
PP 4151
RPM 90
SPM 0/83

13450 13500 13550 13600 13650

6515 TVD

6715

6915

13400' MD-13450' MD: MRST: 70% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 30% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 

13450' MD-13500' MD: CHK: 60% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 40% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

13500' MD-13550' MD: MRST: 60% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 40% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

13550' MD-13600' MD: MRST: 65% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 35% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

13600' MD-13650' MD: MRST: 70% MEDDRKGY - MEDLTGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 30% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

13650' MD-13
BLKY TO SU
FREE CALC,
STN, TR MIN
CUT, HVY BL

MD 13504 TVD 6725.85
INC 89.91 AZ 268.85
VS 6591.48

MD 13598 TVD 6725.31
INC 90.74 AZ 268.76
VS 6685.35



8100

TG, C1-C4

-900

CG 5879u
CG 6285u CG 5951u DEP

WT 
VIS 3
PH 9
FIL 8
CL 2

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 22.0K
PP 3894
RPM 90
SPM 79/0

13700 13750 13800 13850
Niobrara C Chalk (13650' MD - 13700' MD)

6515 TVD

6715

6915

13650' MD-13700' MD: MRST: 70% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 30% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

13700' MD-13750' MD: MRST: 70% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 30% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

13750' MD-13800' MD: MRST: 80% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 20% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT,
HVY BLSHWT RNG

13800' MD-13850' MD: MRST: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE CALC,
TR FREE BENT, IMBD PYR, 30% FREE CHK, NO STN, TR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT
RNG

13850' MD-13900' MD: MRST: 65% MEDD
BLKY TO SUBBLKY, GRTY TO SLTY TX
FREE CALC, TR FREE BENT, IMBD PYR
STN, TR MIN FLOR, FNT BLSHWT O FL
CUT, HVY BLSHWT RNG

MD 13693 TVD 6724.8
INC 89.88 AZ 267.57
VS 6780.28

MD 13787 TVD 6725.1
INC 89.75 AZ 266.72
VS 6874.25



8100

TG, C1-C4

-900

DEPTH 13877'
WT 9.3
VIS 33
PH 9.3
FIL 8.6
CL 2200

CAL 80
H2O 93.7
OIL 1
LGS 23.59
GELS 2/3/4

PV 6
YP 6
CK 1/0
SOL 5.0

CG 5975u
CG 6689u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

13900 13950 14000 14050 141

Niobrara C Chalk (13950' MD - 14000' MD)

6515 TVD

6715

6915

13850' MD-13900' MD: MRST: 65% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 35% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 

13900' MD-13950' MD:  MRST: 65% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE
CALC, TR FREE BENT, IMBD PYR, 35% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

13950' MD-14000' MD:  MRST: 60% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 40% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

14000' MD-14050' MD: CHK: 60% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE
BENT, TR IMBD CALC, TR IMBD PYR, 40% FREE MRL, NO STN, 
TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

14050' MD-14100' MD: CHK: 70% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 30% FREE MRL, NO
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

MD 13882 TVD 6724.08
INC 91.48 AZ 268.37
VS 6969.2

MD 13976 TVD 6721.86
INC 91.23 AZ 269.13
VS 7063.06

MD 14070 TVD 6721
INC 89.82 AZ 267.7
VS 7156.96



8100

TG, C1-C4

-900

CG 5045u
CG 6762u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

14100 14150 14200 14250 14300
Niobrara C Chalk (14250' MD - 14300' MD)

6515 TVD

6715

6915

14100' MD-14150' MD: CHK: 65% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE
BENT, TR IMBD CALC, TR IMBD PYR, 35% FREE MRL, NO STN, 
TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

14150' MD-14200' MD: CHK: 90% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 10% FREE MRL, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT,
HVY BLSHWT RNG

14200' MD-14250' MD: CHK: 65% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 35% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

14250' MD-14300' MD: CHK: 75% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE
BENT, TR IMBD CALC, TR IMBD PYR, 25% FREE MRL, NO STN, 
TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

14300' MD-14350' MD: CHK
BLKY TO SUBBLKY, GRT
FREE BENT, TR IMBD CA
NO STN, TR MIN FLOR, FN
CUT, HVY BLSHWT RNG

MD 14165 TVD 6720.72
INC 90.52 AZ 268.76
VS 7251.88

MD 14259 TVD 6718.85
INC 91.76 AZ 270.84
VS 7345.63



SH

8100

TG, C1-C4

-900

CG 5038u CG 4599u

CG 2374u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 47.1K
PP 3636
RPM 0
SPM 82/0

14350 14400 14450 14500

6515 TVD

6715

6915

14300' MD-14350' MD: CHK: 70% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 30% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 

14350' MD-14400' MD: CHK: 70% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE
BENT, TR IMBD CALC, TR IMBD PYR, 30% FREE MRL, NO STN, 
TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

14400' MD-14450' MD: CHK: 70% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 30% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

14450' MD-14500' MD: CHK: 60% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 40% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG
CUT, HVY BLSHWT RNG

14500' MD-14550' MD: CHK: 65% MOTT LTGY - MEDDR
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BR
FREE BENT, TR IMBD CALC, TR IMBD PYR, 35% FRE
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED S
CUT, HVY BLSHWT RNG

MD 14354 TVD 6716.32
INC 91.29 AZ 270
VS 7440.3

MD 14449 TVD 6713.87
INC 91.66 AZ 269.54
VS 7535.06



8100

TG, C1-C4

-900

CG 6118u CG 4789u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

14550 14600 14650 14700 14750
Niobrara C Chalk (14550' MD - 14600' MD)

6515 TVD

6715

6915

14500' MD-14550' MD: CHK: 65% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 35% FREE MRL, NO
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 

14550' MD-14600' MD: CHK: 60% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 40% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG
CUT, HVY BLSHWT RNG

14600' MD-14650' MD: CHK: 75% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 25% FREE MRL, NO
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

14650' MD-14700' MD: CHK: 70% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 30% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

14700' MD-14750' MD: CHK: 60% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 40% FREE MRL, NO
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

14750' MD-14
BLKY TO SU
FREE BENT, 
NO STN, TR 
CUT, HVY BL

MD 14543 TVD 6711.67
INC 91.02 AZ 270.4
VS 7628.79

MD 14638 TVD 6710.78
INC 90.06 AZ 269.3
VS 7723.56

MD 14732 TVD 6710.94
INC 89.75 AZ 266.93
VS 7817.48



8100

TG, C1-C4

-900

Scale Change

7200

TG, C1-C4

-800

CG 3828u GAS SCALE CHANGE: -800u TO 7200u 
(800 UNITS/DIVISION)

CG 4758u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 30.9K
PP 3406
RPM 0
SPM 0/81

14800 14850 14900 14950
Niobrara C Chalk (14850' MD - 14900' MD)

6515 TVD

6715

6915

14750' MD-14800' MD: CHK: 65% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 35% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG
CUT, HVY BLSHWT RNG

14800' MD-14850' MD: CHK: 70% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 30% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG
CUT, HVY BLSHWT RNG

14850' MD-14900' MD: CHK: 90% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 10% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

14900' MD-14950' MD: CHK: 80% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 20% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

14950' MD-15000' MD: CHK: 80% MOTT
BLKY TO SUBBLKY, GRTY TO SLTY TX
FREE BENT, TR IMBD CALC, TR IMBD
NO STN, TR MIN FLOR, FNT BLSHWT
STRMG CUT, HVY BLSHWT RNG

MD 14827 TVD 6710.71
INC 90.52 AZ 266.34
VS 7912.47

MD 14921 TVD 6709.28
INC 91.23 AZ 268.98
VS 8006.41



7200

TG, C1-C4

-800

CG 4423u CG 3801u CG 2034u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 19.3K
PP 4093
RPM 70
SPM 0/79

12:01 AM
07/04/2015
DAY 09
2075 FT/24HRS

15000 15050 15100 15150 152
Niobrara B Marl (15000' MD - 15050' MD Niobrara B Marl (15150' MD - 15200' MD)

6515 TVD

6715

6915

14950' MD-15000' MD: CHK: 80% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 20% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED 

15000' MD-15050' MD: CHK: 60% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 40% FREE MRL, NO
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

NIOBRARA B MARL
15022' MD 6707' TVD

15050' MD-15100' MD: MRST: 60% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 40% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

15100' MD-15150' MD: MRST: 60% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 40% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

15150' MD-15200' MD: MRST: 70% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 30% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

MD 15016 TVD 6707.41
INC 91.02 AZ 270.6
VS 8101.17

MD 15111 TVD 6705.62
INC 91.14 AZ 272.15
VS 8195.71



SS

7200

TG, C1-C4

-800

7200

TG, C1-C4

-800

CG 3016u

CG 2578u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 16.7K
PP 4036
RPM 90
SPM 79/0

15200 15250 15300 15350 15400

6515 TVD

6715

6915

6515 TVD

6715

6915

15200' MD-15250' MD: MRST: 70% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 30% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

15250' MD-15300' MD: MRST: 75% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 25% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

15300' MD-15350' MD: MRST: 80% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, TR FREE BENT, IMBD PYR, 20% FREE CHK, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

15350' MD-15400' MD: MRST: 80% MEDDRKGY - MEDLTGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 20% FREE CHK, NO STN, TR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

15400' MD-15450' MD: MRST
TO SUBBLKY, GRTY TO SL
TR FREE BENT, IMBD PYR,
FLOR, FNT BLSHWT O FLO
RNG

MD 15205 TVD 6705.04
INC 89.57 AZ 273.28
VS 8289.04

MD 15300 TVD 6705.58
INC 89.78 AZ 272.23
VS 8383.36

MD 15395 TVD 6705.5
INC 90.31 AZ 272.31
VS 8477.78



7200

TG, C1-C4

-800

CG 1802u CG 3612u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

15450 15500 15550 15600
Niobrara B Marl (15450' MD - 15500' MD)

6515 TVD

6715

6915

15400' MD-15450' MD: MRST: 80% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE CALC,
TR FREE BENT, IMBD PYR, 20% FREE CHK, NO STN, TR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT

15450' MD-15500' MD: MRST: 90% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, ABDT FREE BENT, IMBD PYR, 10% FREE CHK, NO 
STN, 15% MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

15500' MD-15550' MD: MRST: 90% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, ABDT FREE BENT, IMBD PYR, 10% FREE CHK, NO STN, 
15% MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY
BLSHWT RNG

15550' MD-15600' MD: MRST: 65% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, ABDT FREE BENT, IMBD PYR, 35% FREE CHK, NO 
STN, 10% MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

15600' MD-15650' MD: MRST: 60% MEDDRKGY - MEDL
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR F
FREE BENT, IMBD PYR, 40% FREE CHK, NO STN, 10%
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLS

MD 15489 TVD 6707.37
INC 87.41 AZ 271.3
VS 8571.25

MD 15583 TVD 6711.29
INC 87.81 AZ 269.83
VS 8664.85



7200

TG, C1-C4

-800

CG 5582u

CG 4698u

Depth 15800'
WT 9.3
VIS 35
pH 9
FIL 7
CL 2200
CAL 60
H2O 93.8
OIL 1
LGS 21.7

GELS 3/4/5
PV 6
YP 8
CK 1/0
SOL 4.9

CG 4932u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 53.7K
PP 3885
RPM 0
SPM 82/0

15650 15700 15750 15800 15850
Niobrara C Chalk (15650' MD - 15700' MD)

6515 TVD

6715

6915

15600' MD-15650' MD: MRST: 60% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE CALC,
FREE BENT, IMBD PYR, 40% FREE CHK, NO STN, 10% MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

15650' MD-15700' MD: CHK: 60% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
BENT, TR IMBD CALC, TR IMBD PYR, 40% FREE MRL, NO STN, 
TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

NIOBRARA C CHALK
15650' MD 6713' TVD

15700' MD-15750' MD: CHK: 70% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 30% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED 
STRMG CUT, HVY BLSHWT RNG

15750' MD-15800' MD: CHK: 80% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 20% FREE MRL, NO 
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT,
HVY BLSHWT RNG

15800' MD-15850' MD: CHK: 70% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 30% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

15850' MD-15
BLKY TO SU
FREE BENT, 
STN, TR MIN
CUT, HVY BL

MD 15678 TVD 6714.76
INC 88 AZ 269.37
VS 8759.59

MD 15773 TVD 6717.96
INC 88.15 AZ 269.3
VS 8854.37



7200

TG, C1-C4

-800

CG 4340u
CG 4003u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

15900 15950 16000 16050
Niobrara C Chalk (15950' MD - 16000' MD)

6515 TVD

6715

6915

15850' MD-15900' MD: CHK: 65% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 35% FREE MRL, NO
STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

15900' MD-15950' MD: CHK: 80% MOTT LTGY - MEDDRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE BENT, 
TR IMBD CALC, TR IMBD PYR, 20% FREE MRL, NO STN, TR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT
RNG

15950' MD-16000' MD: CHK: 80% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
BENT, TR IMBD CALC, TR IMBD PYR, 20% FREE MRL, NO STN, 
TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

16000' MD-16050' MD: CHK: 85% MOTT LTGY - MEDDRKGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE BENT, 
TR IMBD CALC, TR IMBD PYR, 15% FREE MRL, NO STN, TR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

16050' MD-16100' MD: CHK: 70% MOTT 
BLKY TO SUBBLKY, GRTY TO SLTY TX
FREE BENT, TR IMBD CALC, TR IMBD 
NO STN, TR MIN FLOR, FNT BLSHWT O
CUT, HVY BLSHWT RNG

MD 15867 TVD 6719.47
INC 90 AZ 269.95
VS 8948.15

MD 15962 TVD 6718.96
INC 90.62 AZ 269.91
VS 9042.91

MD 16057 TVD 6717.43
INC 91.23 AZ 269.6
VS 9137.69



4500

TG, C1-C4

-500

Scale Change

4500

TG, C1-C4

-500

CG 4665u
GAS SCALE CHANGE: -500u TO 4500u 
(500 UNITS/DIVISION)

CG 2342u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

16100 16150 16200 16250 163
Niobrara B Marl (16200' MD - 16250' MD)

6515 TVD

6715

6915

16050' MD-16100' MD: CHK: 70% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 30% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 

16100' MD-16150' MD: CHK: 60% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, TR IMBD CALC, TR IMBD PYR, 40% FREE MRL, 
NO STN, TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

16150' MD-16200' MD: CHK: 60% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
BENT, TR IMBD CALC, TR IMBD PYR, 40% FREE MRL, NO STN, 
TR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

16200' MD 6713' TVD

16200' MD-16250' MD: MRST: 70% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, FREE BENT, IMBD PYR, 30% FREE CHK, NO STN, 
10% MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

NIOBRARA B MARL

16250' MD-16300' MD: MRST: 80% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, FREE BENT, IMBD PYR, 20% FREE CHK, NO STN, 
10% MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

MD 16151 TVD 6714.78
INC 92 AZ 269.29
VS 9231.47

MD 16246 TVD 6712.94
INC 90.22 AZ 269.57
VS 9326.27



SH

4500

TG, C1-C4

-500

CG 1802u CG 1399u

CG 1981u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 60.7K
PP 3735
RPM 0
SPM 82/0

16300 16350 16400 16450 16500
Niobrara B

6515 TVD

6715

6915

16300' MD-16350' MD: MRST: 80% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, FREE BENT, IMBD PYR, 20% FREE CHK, NO STN, 
10% MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

16350' MD-16400' MD: MRST: 85% MEDDRKGY - MEDLTGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, FREE BENT, IMBD PYR, 15% FREE CHK, NO STN, 10% 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

16400' MD-16450' MD: MRST: 90% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, FREE BENT, IMBD PYR, 10% FREE CHK, NO STN, 
10% MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

16450' MD-16500' MD: MRST: 90% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, FREE BENT, IMBD PYR, 10% FREE CHK, NO STN, 
10% MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

16500' MD-16550' MD: MRS
BLKY TO SUBBLKY, GRTY
FREE CALC, FREE BENT, 
10% MIN FLOR, FNT BLSH
HVY BLSHWT RNG

MD 16340 TVD 6713.64
INC 88.92 AZ 268.15
VS 9420.13

MD 16435 TVD 6714.82
INC 89.66 AZ 267.69
VS 9515.07



4500

TG, C1-C4

-500

CG 1546u
CG 1490u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

16550 16600 16650 16700
Niobrara B Marl (16500' MD - 16550' MD)

6515 TVD

6715

6915

16500' MD-16550' MD: MRST: 95% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, FREE BENT, IMBD PYR, 5% FREE CHK, NO STN, 
10% MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 

16550' MD-16600' MD: MRST: 95% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, FREE BENT, IMBD PYR, 5% FREE CHK, NO STN, 
10% MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

16600' MD-16650' MD: MRST: 90% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, FREE BENT, IMBD PYR, 10% FREE CHK, NO STN, 
10% MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

16650' MD-16700' MD: MRST: 95% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, FREE BENT, IMBD PYR, 5% FREE CHK, NO STN, 
10% MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

16700' MD-16750' MD: MRST: 90% MEDDRKGY - MED
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BR
FREE CALC, FREE BENT, IMBD PYR, 10% FREE CHK
10% MIN FLOR, FNT BLSHWT O FLOR, IMMED STRM
HVY BLSHWT RNG

MD 16529 TVD 6716.13
INC 88.74 AZ 265.45
VS 9609.04

MD 16624 TVD 6717.84
INC 89.2 AZ 266.21
VS 9704.03

MD 16718 TVD 6718.85
INC 89.57 AZ 268
VS 9798



4500

TG, C1-C4

-500

CG 1391u CG 1581u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 13.5K
PP 4007
RPM 80
SPM 78/0

WOB 8
PP 395
RPM 8
SPM 79

16750 16800 16850 16900 16950
Niobrara B Marl (16800' MD - 16850' MD)

6515 TVD

6715

6915

16700' MD-16750' MD: MRST: 90% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, FREE BENT, IMBD PYR, 10% FREE CHK, NO STN, 
10% MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 

16750' MD-16800' MD: MRST: 90% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, FREE BENT, IMBD PYR, 10% FREE CHK, NO STN, 
10% MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

16800' MD-16850' MD: MRST: 90% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, FREE BENT, IMBD PYR, 10% FREE CHK, NO STN, 
10% MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

16850' MD-16900' MD: MRST: 95% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE CALC, FREE BENT, IMBD PYR, 5% FREE CHK, NO STN, 
10% MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

16900' MD-16964' MD: MRST: 95% MEDDRKGY - MEDLTGY, BLKY TO SUBBLKY
GRTY TO SLTY TXT, FRM TO BRIT, TR FREE CALC, FREE BENT, IMBD PYR, 5%
FREE CHK, NO STN, 10% MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG C
HVY BLSHWT RNG

MD 16813 TVD 6719.49
INC 89.66 AZ 267.86
VS 9892.93

MD 16900 TVD 6720.16
INC 89.45 AZ 265.72
VS 9979.92



4500

TG, C1-C4

-500

BOTTOMS UP GAS 1029u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 8.7K
PP 3957
RPM 80
SPM 79/0

DRILLER'S TD @ 9:45 PM ON 
07/04/2015 @ 16964' MD

17000

6515 TVD

6715

6915

16900' MD-16964' MD: MRST: 95% MEDDRKGY - MEDLTGY, BLKY TO SUBBLKY, 
GRTY TO SLTY TXT, FRM TO BRIT, TR FREE CALC, FREE BENT, IMBD PYR, 5% 
FREE CHK, NO STN, 10% MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 

RELEASED ON 07/04/2015

TD @  16964' MD

THANK YOU FROM
SAM STELZER, 
SCOTT HANEY,
AND HORIZON WELL
LOGGING, LLC

MD 16964 TVD 6720.77
INC 89.45 AZ 265.72
VS 10043.91


