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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

1800

TG, C1-C4

-200

1800

TG, C1-C4

-200

GAS SCALE: -200 TO 1800
    (200 UNITS/DIVISION)

CONNECTIONS MARKED 
WITH RED TRIANGLES

DRILLING ON WATER 
BASED MUD

CG 1629u
DEPTH 6575'
WT 10.65
VIS 36.0
PH 8.5

FIL 8.8
CL 2000
CAL 100.0
H2O 89.0

OIL 0.0
LGS 33.91
GELS 3/13/18
PV 8.0

YP 8.0
SOLS 10.7
CAKE 1/0

CG 1436u

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 23.9K
PP 3688
RPM 0
SPM 79/78

WOB 32.1K
PP 3486
RPM 0
SPM 79/79

6850 6900 6950 7000
Niobrara A Marl (6750' MD - 6780' MD) Niobrara B Chalk (6960' MD - 6990' MD) Niobrara B Marl (7020' MD - 7050' MD

6750 TVD

6950

7150

6750 TVD

6950

7150

H&P 321

NOBLE ENERGY INC.
RELIANCE E23-63-1HNC 
HORIZONTAL
23-T6N-R65W
1217' FSL, 256' FEL
WELD CO., CO

LOGGERS: 
SAM STELZER
SCOTT HANEY

COMMENCED LOGGING @ 6900' MD ON
02/16/2015 W/ BIT #3, 8.75", SMITH SDi611 MPX, S/N 
JJ5996 @ 6574' MD

NIOBRARA A MARL
6761' MD 6704' TVD

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

NIOBRARA B CHALK
6958' MD 6823' TVD

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

6990' MD-7020' MD: CHK: 60% 
MOTT LTGY - MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, GRTY
TO SLTY TXT, FRM TO BRIT, TRC 
FREE BENT, IMBD CALC, IMBD 
PYR, 40% FREE MRL, NO STN, TRC
MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT
RNG

7020' MD 6852' TVD
NIOBRARA B M

7020' MD-7050' MD: MRST
MEDDRKGY - MEDLTGY, 
SUBBLKY, GRTY TO SLTY
TO BRIT, FREE CALC, TR
BENT, IMBD PYR, 35% FR
STN, TRC MIN FLOR, FNT
FLOR, IMMED STRMG CU
BLSHWT RNG

MD 6942 TVD 6815.78
INC 59.4 AZ 267.08
VS 87.52

MD 6990 TVD 6839.12
INC 62.39 AZ 267.32
VS 129.45

MD
INC
VS 1



1800

TG, C1-C4

-200

CG 1494u DEPTH 7185'
WT 10.80
VIS 37.0
PH 9.2

CG 870u

FIL 9.4
CL 2000
CAL 100.0

H2O 88.3
OIL 0.0
LGS 36.22
GELS 4/16/26

PV 9.0
YP 10.0
SOLS 11.4
CAKE 1/0

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

7050 7100 7150 7200 7250
Niobrara B Marl (7020' MD - 7050' MD) Niobrara C Chalk (7080' MD - 7110' MD) Niobrara C Marl (7140' MD - 7170' MD)

6750 TVD

6950

7150

NIOBRARA B MARL

7020' MD-7050' MD: MRST: 65% 
MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, FREE CALC, TRC FREE 
BENT, IMBD PYR, 35% FREE CHK, NO
STN, TRC MIN FLOR, FNT BLSHWT O
FLOR, IMMED STRMG CUT, HVY 

7050' MD-7080' MD: CHK: 60% MOTT 
LTGY - MEDDRKGY - DRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, 
FRM TO BRIT, TRC FREE BENT, IMBD 
CALC, IMBD PYR, 40% FREE MRL, NO 
STN, TRC MIN FLOR, FNT BLSHWT O 
FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

7080' MD-7110' MD: CHK: 70% MOTT 
LTGY - MEDDRKGY - DRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, 
FRM TO BRIT, TRC FREE BENT, IMBD 
CALC, IMBD PYR, 30% FREE MRL, NO
STN, TRC MIN FLOR, FNT BLSHWT O 
FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

NIOBRARA C CHALK
7092' MD 6882' TVD

7110' MD-7140' MD: CHK: 60% MOTT 
LTGY - MEDDRKGY - DRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, 
FRM TO BRIT, TRC FREE BENT, IMBD
CALC, IMBD PYR, 40% FREE MRL, NO
STN, TRC MIN FLOR, FNT BLSHWT O
FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

7140' MD-7170' MD: MRST: 60% 
MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, FREE CALC, TRC FREE 
BENT, FREE PYR, 40% FREE CHK, NO 
STN, TRC MIN FLOR, FNT BLSHWT O 
FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

NIOBRARA C MARL
7146' MD 6901' TVD

7170' MD-7200' MD: MRST: 70% 
MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, FREE CALC, TRC FREE 
BENT, FREE PYR, 30% FREE CHK, NO 
STN, TRC MIN FLOR, FNT BLSHWT O 
FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

7200' MD-7230' MD: CHK: 70% MOTT 
LTGY - MEDDRKGY - DRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, 
FRM TO BRIT, TRC FREE BENT, IMBD
CALC, IMBD PYR, 30% FREE MRL, NO
STN, TRC MIN FLOR, FNT BLSHWT O
FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

7230' MD-7260' MD: CHK: 60% MOTT 
LTGY - MEDDRKGY - DRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, 
FRM TO BRIT, TRC FREE BENT, 
IMBD CALC, IMBD PYR, 40% FREE 
MRL, NO STN, TRC MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

MD 7037 TVD 6859.92
INC 65.08 AZ 268.05
VS 171.58

MD 7085 TVD 6879.88
INC 65.78 AZ 267.9
VS 215.22

MD 7132 TVD 6897.45
INC 70.31 AZ 268.07
VS 258.78

MD 7180 TVD 6911.2
INC 76.38 AZ 268.26
VS 304.73

MD 7230 TVD 6920.28
INC 82.68 AZ 267.26
VS 353.85



SH SS SH SS

2700

TG, C1-C4

-300

Scale Change

2700

TG, C1-C4

-300

CG 556u

TG 38u

DEPTH 7285'
WT 10.65
VIS 36.0
PH 9.3
FIL 9.0
CL 2000

NEW PIPE TALLY

CAL 80.0
H2O 89.0
OIL 0.0
LGS 33.91
GELS 3/12/16

PV 8.0
YP 7.0
SOLS 10.7
CAKE 1/0

CG 673u

(300 UNITS/DIVISION)

GAS SCALE CHANGE: -300 
TO 2700

CG 1673u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

12:01 AM
02/17-18/2015
DAY 04-05
711 FT/48HRS
WOB 8.6K
PP 3732
RPM 20
SPM 79/79

WOB 4.3K
PP 1190
RPM 20
SPM 53/0

WOB 21.7K
PP 2976
RPM 80
SPM 79/0

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

6750 TVD

6950

7150

7260' MD-7290' MD: CHK: 55% MOTT 
LTGY - MEDDRKGY - DRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, 
FRM TO BRIT, TRC FREE BENT, 
IMBD CALC, IMBD PYR, 45% FREE 
MRL, NO STN, TRC MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

TIH @ 9:30 PM ON 02/17/2015. RESUMED DRILLING 
@ 2:30 AM ON 02/18/2015 W/ BIT #4, 6.125", SMITH 
SDi516UBPX, S/N JJ9159 @ 7285' MD.

TOOH @ 6:00 PM ON 02/16/15 @ 7285' MD FOR 
INTERMEDIATE CASING OPERATIONS.

7290' MD-7320' MD: CHK: 50% 
MOTT LTGY - MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, GRTY 
TO SLTY TXT, FRM TO BRIT, TRC 
FREE BENT, IMBD CALC, IMBD 
PYR, 50% FREE MRL, NO STN, TRC 
MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT 
RNG

7320' MD-7350' MD: MRST: 65% 
MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, FREE CALC, IMBD PYR, 
35% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT 
RNG

7350' MD-7400' MD: MRST: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, 30% FREE CHK, NO STN, TRC MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

SWITCHING TO 50FT SAMPLE INTERVAL

7400' MD-7450' MD: MRST: 50% MEDDRKGY - MEDLTGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, 50% FREE CHK, NO STN, TRC MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

7450' MD-7500' MD: MRST: 60% MEDDR
TO SUBBLKY, GRTY TO SLTY TXT, FRM
IMBD PYR, 40% FREE CHK, NO STN, TR
BLSHWT O FLOR, IMMED STRMG CUT,

MD 7360 TVD 6929.13
INC 89.51 AZ 268.18
VS 483.44

MD 7455 TVD 6929.35
INC 90.22 AZ 269.36
VS 578.36



2700

TG, C1-C4

-300

CG 1929u CG 2019u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

7500 7550 7600 7650 770

6750 TVD

6950

7150

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

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

7550' MD-7600' MD: MRST: 55% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, 45% FREE CHK, NO STN, TRC MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

7600' MD-7650' MD: MRST: 60% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, 40% FREE CHK, NO STN, TRC MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

7650' MD-7700' MD: MRST: 60% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, 40% FREE CHK, NO STN, TRC MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

MD 7549 TVD 6929.2
INC 89.97 AZ 268.5
VS 672.26

MD 7643 TVD 6928.69
INC 90.65 AZ 268.42
VS 766.2



2700

TG, C1-C4

-300

CG 2228u
CG 2004u

CG 2072u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

7700 7750 7800 7850 7900
Niobrara C Marl (7700' MD - 7750' MD) Niobrara C Chalk (7850' MD - 7900' MD)

6750 TVD

6950

7150

7700' MD-7750' MD: MRST: 60% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, 40% FREE CHK, NO STN, TRC MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

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

7800' MD-7850' MD: MRST: 55% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, 45% FREE CHK, NO STN, TRC MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

7850' MD-7900' MD: CHK: 60% MOTT LTGY - MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO 
BRIT, TRC FREE BENT, IMBD CALC, IMBD PYR, 40% FREE 
MRL, NO STN, TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED 
STRMG CUT, HVY BLSHWT RNG

NIOBRARA C CHALK

7877' MD 6923' TVD

7900' MD-7950' MD: CHK: 
DRKGY, BLKY TO SUBBL
TRC FREE BENT, IMBD CA
STN, TRC MIN FLOR, FNT
CUT, HVY BLSHWT RNG

MD 7738 TVD 6925.88
INC 92.74 AZ 267.69
VS 861.11

MD 7832 TVD 6923.4
INC 90.28 AZ 268.31
VS 955.03



2700

TG, C1-C4

-300

CG 2182u
CG 1973u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 17.7K
PP 3179
RPM 80
SPM 0/79

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

6750 TVD

6950

7150

7900' MD-7950' MD: CHK: 70% MOTT LTGY - MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, 
TRC FREE BENT, IMBD CALC, IMBD PYR, 30% FREE MRL, NO 
STN, TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 

7950' MD-8000' MD: CHK: 70% MOTT LTGY - MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT,
TRC FREE BENT, IMBD CALC, IMBD PYR, 30% FREE MRL, NO 
STN, TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

8000' MD-8050' MD: CHK: 70% MOTT LTGY - MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, 
TRC FREE BENT, IMBD CALC, IMBD PYR, 30% FREE MRL, NO 
STN, TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

8050' MD-8100' MD: CHK: 60% MOTT LTGY - MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO 
BRIT, TRC FREE BENT, IMBD CALC, IMBD PYR, 40% FREE 
MRL, NO STN, TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED
STRMG CUT, HVY BLSHWT RNG

NIOBRARA C MARL
8090' MD 6928' TVD

8100' MD-8150' MD: MRST: 60% MEDDRKGY - MEDLT
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FR
IMBD PYR, 40% FREE CHK, NO STN, TRC MIN FLOR
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHW

MD 7927 TVD 6923.86
INC 89.17 AZ 269.64
VS 1049.93

MD 8021 TVD 6926.08
INC 88.12 AZ 268.93
VS 1143.78

MD 8116 TVD 6929.76
INC 87.44 AZ 268.9
VS 1238.62



2700

TG, C1-C4

-300

CG 1678u

CG 1520u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

8150 8200 8250 8300 8350

6750 TVD

6950

7150

8100' MD-8150' MD: MRST: 60% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, 40% FREE CHK, NO STN, TRC MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8150' MD-8200' MD: MRST: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 30% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

8200' MD-8250' MD: MRST: 80% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 20% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

8250' MD-8300' MD: MRST: 80% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 20% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

8300' MD-8350' MD: MRST: 80% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 20% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

8350' MD-840
TO SUBBLKY
IMBD PYR, T
FLOR, FNT B
BLSHWT RN

MD 8210 TVD 6933.91
INC 87.5 AZ 269.87
VS 1332.4

MD 8305 TVD 6937.13
INC 88.61 AZ 270.45
VS 1427.14



2700

TG, C1-C4

-300

CG 1702u CG 1615u

CG 1502u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

8400 8450 8500 8550
Niobrara C Marl (8350' MD - 8400' MD)

6750 TVD

6950

7150

8350' MD-8400' MD: MRST: 80% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 20% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

8400' MD-8450' MD: MRST: 80% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 20% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

8450' MD-8500' MD: MRST: 80% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 20% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

8500' MD-8550' MD: MRST: 90% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 10% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

8550' MD-8600' MD: MRST: 70% MEDDR
TO SUBBLKY, GRTY TO SLTY TXT, FRM
IMBD PYR, TRC FREE BENT, 30% FREE
FLOR, FNT BLSHWT O FLOR, IMMED S
BLSHWT RNG

MD 8495 TVD 6938.72
INC 90.43 AZ 270.99
VS 1616.58



2700

TG, C1-C4

-300

Scale Change

3600

TG, C1-C4

-400

CG 1605u
GAS SCALE CHANGE: -400 TO 3600 (400 
UNITS/DIVISION)

CG 3407u DEPTH 8771'
WT 9.35
VIS 35.0
PH 11.0
FIL 9.8
CL 2000
CAL 40.0
 

H2O 94.6
OIL 0.0
LGS 24.23

PV 7.0

GELS 3/7/10

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

8600 8650 8700 8750 880

Niobrara C Marl (8650' MD - 8700' MD)

6750 TVD

6950

7150

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

8600' MD-8650' MD: MRST: 90% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 10% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

8650' MD-8700' MD: MRST: 90% MEDDRKGY - MEDLTGY, BLKY TO
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, IMBD 
PYR, TRC FREE BENT, 10% FREE CHK, NO STN, TRC MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8700' MD-8750' MD: MRST: 90% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 10% FREE CHK, NO STN, TRC 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, FREE CALC, 
IMBD PYR, TRC FREE BENT, 10% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

MD 8589 TVD 6938.32
INC 90.06 AZ 270.57
VS 1710.3

MD 8684 TVD 6938.53
INC 89.69 AZ 270.22
VS 1805.07

MD 8779 TVD 6939.22
INC 89.48 AZ 269.78
VS 1899.88



3600

TG, C1-C4

-400

3600

TG, C1-C4

-400

YP 9.0
SOLS 5.1
CAKE 1/0

CG 2953u

CG 1256u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

8800 8850 8900 8950 9000
Niobrara C Marl (8950' MD - 9000' MD)

6750 TVD

6950

7150

6750 TVD

6950

7150

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

8850' MD-8900' MD: MRST: 75% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 25% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

8800' MD-8850' MD: MRST: 90% MEDDRKGY - MEDLTGY, BLKY TO
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, IMBD 
PYR, TRC FREE BENT, 10% FREE CHK, NO STN, TRC MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8850' MD-9000' MD: MRST: 80% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 20% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9000' MD-9050' MD: MRST: 
TO SUBBLKY, GRTY TO SL
IMBD PYR, TRC FREE BEN
FLOR, FNT BLSHWT O FLO
BLSHWT RNG

MD 8873 TVD 6939.62
INC 90.03 AZ 270.77
VS 1993.66

MD 8968 TVD 6940.16
INC 89.32 AZ 270.16
VS 2088.42



SH

3600

TG, C1-C4

-400

CG 2117u
CG 1578u

CG 1440u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 18.4K
PP 3532
RPM 80
SPM 41/41

9050 9100 9150 9200

6750 TVD

6950

7150

9000' MD-9050' MD: MRST: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 30% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 

9050' MD-9100' MD: MRST: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 30% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9100' MD-9150' MD: MRST: 80% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 20% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9150' MD-9200' MD: CHK: 55% MOTT LTGY - MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, 
IMBD CALC, IMBD PYR, 45% FREE MRL, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9200' MD-9250' MD: MRST: 60% MEDDRKGY - MEDLTG
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE C
PYR, TRC FREE BENT, 40% FREE CHK, NO STN, TRC 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLS

MD 9063 TVD 6941.31
INC 89.29 AZ 269.17
VS 2183.25

MD 9158 TVD 6941.95
INC 89.94 AZ 269.37
VS 2278.13



3600

TG, C1-C4

-400

CG 2593u CG 1341u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

9250 9300 9350 9400 9450
Niobrara C Marl (9250' MD - 9300' MD) Niobrara C Chalk (9300' MD - 9350' MD)

6750 TVD

6950

7150

9200' MD-9250' MD: MRST: 60% MEDDRKGY - MEDLTGY, BLKY TO
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, IMBD 
PYR, TRC FREE BENT, 40% FREE CHK, NO STN, TRC MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

9250' MD-9300' MD: MRST: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 30% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9300' MD-9350' MD: CHK: 60% MOTT LTGY - MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, 
IMBD CALC, IMBD PYR, 40% FREE MRL, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

NIOBRARA C CHALK
9343' MD 6943' TVD

9350' MD-9400' MD: CHK: 70% MOTT LTGY - MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO 
BRIT, IMBD CALC, IMBD PYR, 30% FREE MRL, NO STN, TRC 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9400' MD-9450' MD: MRST: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 30% FREE CHK, NO STN, TRC 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9450' MD-9500
TO SUBBLKY
IMBD PYR, TR
FLOR, FNT B
BLSHWT RNG

MD 9253 TVD 6942.36
INC 89.57 AZ 269.75
VS 2372.98

MD 9348 TVD 6943.33
INC 89.26 AZ 270.26
VS 2467.79

MD 9443 TVD 6944.86
INC 88.89 AZ 270.46
VS 2562.55



3600

TG, C1-C4

-400

CG 1465u

CG 1805u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

9500 9550 9600 9650
Niobrara C Chalk (9550' MD - 9600' MD)

6750 TVD

6950

7150

9450' MD-9500' MD: MRST: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 30% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9500' MD-9550' MD: MRST: 90% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, IMBD PYR, TRC FREE BENT, 10% FREE CHK, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

9550' MD-9600' MD: CHK: 60% MOTT LTGY - MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT,
IMBD CALC, IMBD PYR, 40% FREE MRL, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9600' MD-9650' MD: CHK: 70% MOTT LTGY - MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO 
BRIT, IMBD CALC, IMBD PYR, 30% FREE MRL, NO STN, TRC 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9650' MD-9700' MD: CHK: 70% MOTT LT
DRKGY, BLKY TO SUBBLKY, GRTY TO
BRIT, IMBD CALC, IMBD PYR, 30% FRE
MIN FLOR, FNT BLSHWT O FLOR, IMM
BLSHWT RNG

MD 9537 TVD 6946.86
INC 88.67 AZ 269.94
VS 2656.32

MD 9632 TVD 6949.24
INC 88.46 AZ 268.36
VS 2751.18



3600

TG, C1-C4

-400

CG 3061u CG 2757u CG 2134u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 25.7K
PP 3645
RPM 80
SPM 41/41

9700 9750 9800 9850 990
Niobrara C Marl (9700' MD - 9750' MD) Niobrara C Marl (9850' MD - 9900' MD)

6750 TVD

6950

7150

9650' MD-9700' MD: CHK: 70% MOTT LTGY - MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO 
BRIT, IMBD CALC, IMBD PYR, 30% FREE MRL, NO STN, TRC 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 

9700' MD-9750' MD: MRST: 60% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 40% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

NIOBRARA C MARL
9704' MD 6951' TVD

9750' MD-9800' MD: MRST: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 30% FREE CHK, NO STN, TRC MIN
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9800' MD-9850' MD: MRST: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 30% FREE CHK, NO STN, TRC 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9850' MD-9900' MD: MRST: 80% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 20% FREE CHK, NO STN, TRC 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

MD 9727 TVD 6951.25
INC 89.11 AZ 266.8
VS 2846.13

MD 9821 TVD 6951.63
INC 90.43 AZ 266.24
VS 2940.13



3600

TG, C1-C4

-400

CG 1686u CG 1431u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

12:01 AM
02/19/2015
DAY 06
2790 FT/24HRS

WOB 11.4K
PP 3339
RPM 80
SPM 41/41

9900 9950 10000 10050 10100

6750 TVD

6950

7150

9900' MD-9950' MD: MRST: 90% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 10% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9950' MD-10000' MD: MRST: 80% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, IMBD PYR, TRC FREE BENT, 20% FREE CHK, NO STN, 
TRC 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, FREE 
CALC, IMBD PYR, TRC FREE BENT, 20% FREE CHK, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

10050' MD-10100' MD: MRST: 65% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, IMBD PYR, TRC FREE BENT, 35% FREE CHK, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

10100' MD-10150' MD: MRS
BLKY TO SUBBLKY, GRTY
CALC, IMBD PYR, TRC FR
TRC MIN FLOR, FNT BLSH
HVY BLSHWT RNG

MD 9916 TVD 6951.09
INC 90.22 AZ 266.26
VS 3035.13

MD 10011 TVD 6950.48
INC 90.52 AZ 267.8
VS 3130.12

MD 10106 TVD 6948
INC 91.36 AZ 269
VS 3225.04



3600

TG, C1-C4

-400

CG 1505u CG 2536u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

10150 10200 10250 10300
Niobrara C Marl (10150' MD - 10200' MD)

6750 TVD

6950

7150

10100' MD-10150' MD: MRST: 60% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, IMBD PYR, TRC FREE BENT, 40% FREE CHK, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 

10150' MD-10200' MD: MRST: 60% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, IMBD PYR, TRC FREE BENT, 40% FREE CHK, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

10200' MD-10250' MD: MRST: 80% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, IMBD PYR, TRC FREE BENT, 20% FREE CHK, NO STN, 
TRC 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, FREE 
CALC, IMBD PYR, TRC FREE BENT, 40% FREE CHK, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

10300' MD-10350' MD: MRST: 80% MEDDRKGY - MED
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BR
CALC, IMBD PYR, TRC FREE BENT, 20% FREE CHK,
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STR
HVY BLSHWT RNG

MD 10106 TVD 6948.92 MD 10200 TVD 6946.9
INC 91.11 AZ 269.05
VS 3318.92

MD 10295 TVD 6945.67
INC 90.37 AZ 269.01
VS 3413.81



3600

TG, C1-C4

-400

CG 1556u CG 2125u DEPTH 10529'
WT 9.30
VIS 36.0
PH 8.1
FIL 9.0

CL 1900
CAL 100.0
H2O 94.6
OIL 0.0

LGS 26.38
GELS 4/7/11
PV 8.0
YP 11.0

SOLS 5.1
CAKE 1/0

CG 3187u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

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

6750 TVD

6950

7150

10300' MD-10350' MD: MRST: 80% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, IMBD PYR, TRC FREE BENT, 20% FREE CHK, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 

10350' MD-10400' MD: MRST: 60% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, IMBD PYR, TRC FREE BENT, 40% FREE CHK, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

10400' MD-10450' MD: MRST: 70% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, IMBD PYR, TRC FREE BENT, 30% FREE CHK, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

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

10500' MD-10550' MD: MRST: 80% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, IMBD PYR, TRC FREE BENT, 20% FREE CHK, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

10550' MD-10
BLKY TO SU
CALC, IMBD
TRC MIN FLO
HVY BLSHW

MD 10390 TVD 6945.51
INC 89.82 AZ 268.11
VS 3508.74

MD 10484 TVD 6946.24
INC 89.29 AZ 267.57
VS 3602.71



SS

3600

TG, C1-C4

-400

Scale Change

4500

TG, C1-C4

-500

CG 2955u

GAS SCALE CHANGE: -500 TO 4500 (500 
UNITS/DIVISION) CG 2081u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 24.8K
PP 3961
RPM 80
SPM 41/41

10600 10650 10700 10750
Niobrara C Marl (10750' MD

6750 TVD

6950

7150

10550' MD-10600' MD: MRST: 70% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, IMBD PYR, TRC FREE BENT, 30% FREE CHK, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

10600' MD-10650' MD: MRST: 60% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, IMBD PYR, TRC FREE BENT, 40% FREE CHK, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

10650' MD-10700' MD: MRST: 70% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, IMBD PYR, TRC FREE BENT, 30% FREE CHK, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

10700' MD-10750' MD: MRST: 80% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 20% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

10750' MD-10800' MD: MRST: 80% MEDD
TO SUBBLKY, GRTY TO SLTY TXT, FRM
IMBD PYR, TRC FREE BENT, 20% FREE
FLOR, FNT BLSHWT O FLOR, IMMED S
BLSHWT RNG

MD 10579 TVD 6947.9
INC 88.71 AZ 267.05
VS 3697.68

MD 10674 TVD 6948.51
INC 90.55 AZ 267.98
VS 3792.66

MD 10769 TVD
INC 91.79 AZ 2
VS 3887.52



4500

TG, C1-C4

-500

CG 3880u CG 3861u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

10800 10850 10900 10950 110
Niobrara C Marl (10750' MD - 10800' MD)

6750 TVD

6950

7150

10750' MD-10800' MD: MRST: 80% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 20% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 

10800' MD-10850' MD: MRST: 70% MEDDRKGY - MEDLTGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 30% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

10850' MD-10900' MD: MRST: 80% MEDDRKGY - MEDLTGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 20% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

10900' MD-10950' MD: MRST: 60% MEDDRKGY - MEDLTGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 40% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

10950' MD-11000' MD: MRST: 65% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, IMBD PYR, TRC FREE BENT, 35% FREE CHK, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

MD 10769 TVD 6946.57
INC 91.79 AZ 270.31

MD 10864 TVD 6944.94
INC 90.18 AZ 270.86
VS 3982.25

MD 10958 TVD 6944.49
INC 90.37 AZ 271.3
VS 4075.93



4500

TG, C1-C4

-500

4500

TG, C1-C4

-500

CG 2871u
CG 3227u

CG 2419u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 24.9K
PP 3943
RPM 80
SPM 41/41

11000 11050 11100 11150 11200
Niobrara C Marl (11050' MD - 11100' MD) Niobrara C C

6750 TVD

6950

7150

6750 TVD

6950

7150

11000' MD-11050' MD: MRST: 80% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 20% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

11050' MD-11100' MD: MRST: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 30% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

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

11050' MD-11200' MD: MRST: 80% MEDDRKGY - MEDLTGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 20% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

11200' MD-11250' MD: MRS
TO SUBBLKY, GRTY TO SL
IMBD PYR, TRC FREE BEN
FLOR, FNT BLSHWT O FL
BLSHWT RNG

11206' MD 6952

NIOBRARA

MD 11053 TVD 6945.67
INC 88.21 AZ 269.83
VS 4170.66

MD 11147 TVD 6949.71
INC 86.86 AZ 269.13
VS 4264.44



4500

TG, C1-C4

-500

CG 4179u CG 3738u

BOTTOMS UP GAS 3641u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 22.1K
PP 3839
RPM 80
SPM 41/41

DRILLER'S TD @ 12:00 PM ON 
2/19/2015 @ 11402' MD

11250 11300 11350 11400
Niobrara C Chalk (11200' MD - 11250' MD) Niobrara C Marl (11350' MD - 11402' MD)

6750 TVD

6950

7150

11200' MD-11250' MD: MRST: 60% MEDDRKGY - MEDLTGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
IMBD PYR, TRC FREE BENT, 40% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 

11206' MD 6952' TVD

NIOBRARA C CHALK

11250' MD-11300' MD: CHK: 60% MOTT LTGY - MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, 
IMBD CALC, IMBD PYR, TRC FREE BENT, 40% FREE MRL, NO 
STN, TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT,
HVY BLSHWT RNG

11300' MD-11350' MD: CHK: 60% MOTT LTGY - MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT,
IMBD CALC, IMBD PYR, TRC FREE BENT, 40% FREE MRL, NO 
STN, TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

11350' MD-11402' MD: CHK: 60% MOTT LTGY - MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, 
IMBD CALC, IMBD PYR, TRC FREE BENT, 40% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

TD @  11402' MD

RELEASED ON 2/19/

THANK YOU FROM
SAM STELZER, SC
HANEY,
AND HORIZON WE
LOGGING, LLC

MD 11242 TVD 6953.74
INC 88.27 AZ 269.43
VS 4359.23

MD 11337 TVD 6954.42
INC 90.92 AZ 269.57
VS 4454.08

MD 11402 TVD 6953.37
INC 90.92 AZ 269.57
VS 4518.97

PTB:



DRILLER'S TD @ 12:00 PM ON 

11450

RELEASED ON 2/19/2015

THANK YOU FROM
SAM STELZER, SCOTT

AND HORIZON WELL


