
Wells Ranch AA11-676 
Horizontal

Noble Energy Inc.
1625 Broadway
Suite 2200
Denver, Colorado 80202

10/11-T6N-R63W
725' FSL, 215' FEL

Renee Clackler Weld
Noble Energy Inc. Colorado

H&P 321

13878' MD

Sam Stelzer &
Scott Haney

June 21, 2015

Niobrara C Chalk

4886'6700' MD to 13878' MD

4856'June 17, 2015

June 21, 2015 05-123-41212-0000
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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

RG

2700

TG, C1-C4

-300

2700

TG, C1-C4

-300

GAS SCALE: -300u TO 2700u
    (300 UNITS/DIVISION)

DRILLING ON WATER 
BASED MUD

CONNECTIONS MARKED 
WITH RED TRIANGLES

DEPTH 6614'
WT 10.75
VIS 37
PH 9

CG 1071u

FIL 7.8
CL 2200
CAL 40
H2O 88.5

OIL 0.5
LGS 26.18
GELS 4/19/25
PV 9

YP 9
CK 1/0
SOL 10.7

CG 955u

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 33.0K
PP 3684
RPM 0
SPM 72/72

WOB 33.2K
PP 3593
RPM 0
SPM 72/72

6650 6700 6750 6800
Niobrara A Marl  (6650' MD - 6680' MD) Niobrara B Chalk (6740' MD - 6770' MD) Niobrara B Marl (6800' MD - 6830' MD)

6550 TVD

6750

6950

6550 TVD

6750

6950

H&P 321

COMMENCED LOGGING @ 6700' MD ON
06/17/2015 W/BIT #4 8.75" SMITH SDi519 S/N 
JJ1910 IN @ 6614' MD

NOBLE ENERGY INC.
WELLS RANCH AA11-676
HORIZONTAL
10/11-T6N-R63W
725' FNL, 215' FEL
WELD CO., CO

LOGGERS: 
SAM STELZER
SCOTT HANEY

NIOBRARA A MARL
6654' MD 6606' TVD

6710' MD-6740' MD: MRST: 55% 
MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, FREE CALC, TRC FREE 
BENT, IMBD PYR, 45% FREE CHK, 
NO STN, TRC MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

6740' MD-6770' 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

NIOBRARA B CHALK
6742' MD 6671' TVD

6770' MD-6800' MD: MRST: 70% 
MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, ABNT FREE CALC, TRC 
FREE BENT, IMBD PYR, 40% FREE 
CHK, NO STN, TRC MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

NIOBRARA B MARL
6781' MD 6694' TVD

6800' MD-6830' MD: MRST: 75% 
MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, ABNT FREE CALC, TRC 
FREE BENT, IMBD PYR, 25% FREE 
CHK, NO STN, TRC MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

6830' MD-686
MEDDRKGY 
SUBBLKY, G
TO BRIT, ABN
FREE BENT, 
CHK, NO STN
BLSHWT O F
CUT, HVY BL

MD 6750 TVD 6676.64
INC 50.74 AZ 271.05
VS -13.12

MD 6797 TVD 6703.37
INC 59.37 AZ 271.74
VS 25.43



2700

TG, C1-C4

-300

CG 1473u CG 1138u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 25.9K
PP 3781
RPM 20
SPM 72/72

6850 6900 6950 7000 7050
Niobrara C Chalk (6860' MD - 6890' MD)

6550 TVD

6750

6950

6830' MD-6860' MD: MRST: 55% 
MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, ABNT FREE CALC, TRC 
FREE BENT, IMBD PYR, 45% FREE 
CHK, NO STN, TRC MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

6860' MD-6890' 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

NIOBRARA C CHALK
6884' MD 6737' TVD

6890' MD-6920' MD: CHK: 80% MOTT 
LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, TRC FREE BENT, TRC IMBD
CALC, TRC IMBD PYR, 20% FREE 
MRL, NO STN, TRC MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

6920' MD-6950' MD: CHK: 60%  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

6950' MD-6980' MD: CHK: 70%  LTGY -
MEDDRKGY, BLKY TO SUBBLKY, 
GRTY TO SLTY TXT, FRM TO BRIT, 
TRC FREE BENT, TRC IMBD CALC, 
TRC IMBD PYR, 30% FREE MRL, NO 
STN, TRC MIN FLOR, FNT BLSHWT 
O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

6980' MD-7010' MD: CHK: 80% LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, 
GRTY TO SLTY TXT, FRM TO BRIT, 
TRC FREE BENT, TRC IMBD CALC, 
TRC IMBD PYR, 20% FREE MRL, NO 
STN, TRC MIN FLOR, FNT BLSHWT 
O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

7010' MD-7040' MD: CHK: 70% LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, 
GRTY TO SLTY TXT, FRM TO BRIT, 
TRC FREE BENT, TRC IMBD CALC, 
TRC IMBD PYR, 30% FREE MRL, NO 
STN, TRC MIN FLOR, FNT BLSHWT 
O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

7040' MD-7070' MD: CHK: 
MEDDRKGY, BLKY TO SU
GRTY TO SLTY TXT, FRM 
TRC FREE BENT, TRC IMB
TRC IMBD PYR, 40% FREE
STN, TRC MIN FLOR, FNT
FLOR, IMMED STRMG CU
BLSHWT RNG

MD 6845 TVD 6724.28
INC 68.93 AZ 271.55
VS 68.51

MD 6845 TVD 6724.28
INC 68.93 AZ 271.07
VS 68.51

MD 6892 TVD 6740.26
INC 71.32 AZ 271.08
VS 112.66

MD 6939 TVD 6755.09
INC 71.89 AZ 270.81
VS 157.23

MD 6986 TVD 6768.08
INC 76.01 AZ 269.44
VS 202.37

MD 7033 TVD 6777.81
INC 80.09 AZ 269.7
VS 248.33



SS RG

2700

TG, C1-C4

-300

CG 967u DEPTH 7159'
WT 11
VIS 37
PH 9.3
FIL 8
CL 2100
CAL 40
H2O 87
OIL 0.5

TG 42u

LGS 36.32
GELS 4/21/30
PV 9
YP 9
CK 12.2
SOL 10.7

NEW PIPE TALLY

CG 1245u

CG 974u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

12:01 AM
06/18/2015
DAY 04
1705 FT/24HRS

WOB 24.3K
PP 3836
RPM 20
SPM 72/72

WOB 25.5K
PP 3275
RPM 20
SPM 72/72

12:01 AM
06/19/2015
DAY 05
36 FT/24HRS

WOB 13.8K
PP 3279
RPM 20
SPM 77/0

7100 7150 7200 7250
Niobrara C Marl (7070' MD - 7100' MD)

6550 TVD

6750

6950

7040' MD-7070' MD: CHK: 60% 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 

NIOBRARA C MARL
7065' MD 6782' TVD

7070' MD-7100' MD: MRST: 60% 
MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, ABNT FREE CALC, TRC 
FREE BENT, IMBD PYR, 40% FREE 
CHK, NO STN, TRC MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

7100' MD-7130' MD: MRST: 70% 
MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, ABNT FREE CALC, TRC 
FREE BENT, IMBD PYR, 30% FREE 
CHK, NO STN, TRC MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

7130' MD-7159' MD: MRST: 70% 
MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, TRC FREE CALC, TRC 
FREE BENT, IMBD PYR, 30% FREE 
CHK, NO STN, TRC MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

7159' MD-7200' MD: MRST: 75% MEDDRKGY - 
MEDLTGY, BLKY TO SUBBLKY, GRTY TO SLTY TXT,
FRM TO BRIT, TRC FREE CALC, TRC FREE BENT, 
IMBD PYR, 25% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

TIH @ 10:20 PM 06/18/2015. RESUMED DRILLING @ 
2:00 AM ON 06/19/2015 W/BIT #5 6.125" SMITH 
SDi516 S/N JK3432 IN @ 7159' MD

TOOH @ 2:30 AM ON 06/18/15 @ 7159' MD FOR 
INTERMEDIATE CASING OPERATIONS.

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

7250' MD-7300' MD: MRST: 60% MEDDR
TO SUBBLKY, GRTY TO SLTY TXT, FRM
CALC, FREE BENT, IMBD PYR, 40% FRE
MIN FLOR, FNT BLSHWT O FLOR, IMM
BLSHWT RNG

MD 7080 TVD 6784.66
INC 83.15 AZ 270.21
VS 294.81

MD 7105 TVD 6787.28
INC 84.82 AZ 271.22
VS 319.66

MD 7213 TVD 6794.64
INC 87.53 AZ 271.23
VS 427.22



SS

2700

TG, C1-C4

-300

CG 1214u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 21.1K
PP 3365
RPM 80
SPM 77/0

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

6550 TVD

6750

6950

7250' MD-7300' MD: MRST: 60% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
CALC, FREE BENT, IMBD PYR, 40% FREE CHK, NO STN, TRC 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 

7300' MD-7350' MD: MRST: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
CALC, FREE BENT, IMBD PYR, 30% 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, TRC FREE 
CALC, FREE BENT, IMBD PYR, 30% FREE CHK, NO STN, TRC 
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, TRC FREE 
CALC, FREE BENT, IMBD PYR, 40% FREE CHK, NO STN, TRC 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

7450' MD-7500' MD: MRST: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
CALC, FREE BENT, IMBD PYR, 30% FREE CHK, NO STN, TRC 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

MD 7308 TVD 6796.84
INC 89.82 AZ 271.82
VS 522.07

MD 7403 TVD 6797.3
INC 89.63 AZ 271.4
VS 616.94

MD
IN
VS



2700

TG, C1-C4

-300

Scale Change

4050

TG, C1-C4

-450

CG 1008u

CG 1504u GAS SCALE CHANGE: -450
UNITS/DIVISION)

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

7500 7550 7600 7650 7700
Niobrara C Marl (7650' MD - 7700' MD)

6600 TVD

6800

7000

Scale Change

6600 TVD

6800

7000

7500' MD-7550' MD: MRST: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
CALC, FREE BENT, IMBD PYR, 30% FREE CHK, NO STN, TRC 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

7550' MD-7600' MD: MRST: 75% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
CALC, FREE BENT, IMBD PYR, 25% FREE CHK, NO STN, TRC 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

7600' MD-7650' MD: MRST: 80% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
CALC, FREE BENT, IMBD PYR, 20% FREE CHK, NO STN, TRC 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

7650' MD-7700' MD: MRST: 70% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC 
FREE CALC, FREE BENT, IMBD PYR, 30% FREE CHK, NO 
STN, TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

7700' MD-7750' MD: MRST:
TO SUBBLKY, GRTY TO SL
CALC, FREE BENT, IMBD P
MIN FLOR, FNT BLSHWT O
BLSHWT RNG

MD 7498 TVD 6798.24
INC 89.23 AZ 270.8
VS 711.85

MD 7593 TVD 6798.7
INC 90.22 AZ 271.01
VS 806.77

MD 7685 TVD 6797.52
INC 91.26 AZ 272.77
VS 898.61



4050

TG, C1-C4

-450

GAS SCALE CHANGE: -450u TO 4050u (450 CG 2389u
CG 2749u CG 2187u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

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

6600 TVD

6800

7000

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

7750' MD-7800' MD: CHK: 55% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT,
TRC IMBD CALC, TRC IMBD PYR, 45% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

NIOBRARA C CHALK
7762' MD 6797' TVD

7800' MD-7850' MD: CHK: 70% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
TRC IMBD CALC, TRC IMBD PYR, 30% FREE MRL, NO STN, TRC
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

7850' MD-7900' MD: CHK: 70% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
TRC IMBD CALC, TRC IMBD PYR, 30% FREE MRL, NO STN, TRC
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

7900' MD-7950' MD: CHK: 65% LTGY - MEDDRKGY, B
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC F
TRC IMBD CALC, TRC IMBD PYR, 35% FREE MRL, N
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRM
HVY BLSHWT RNG

MD 7776 TVD 6796.63
INC 89.85 AZ 272
VS 989.41

MD 7868 TVD 6796.44
INC 90.4 AZ 271.63
VS 1081.27



4050

TG, C1-C4

-450

CG 2299u
CG 2056u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

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

6600 TVD

6800

7000

7900' MD-7950' MD: CHK: 65% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT,
TRC IMBD CALC, TRC IMBD PYR, 35% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 

7950' MD-8000' MD: CHK: 75% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
TRC IMBD CALC, TRC IMBD PYR, 25% FREE MRL, NO STN, TRC 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

8000' MD-8050' MD: CHK: 75% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
TRC FREE CALC, TRC IMBD PYR, 25% FREE MRL, NO STN, TRC 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

8050' MD-8100' MD: CHK: 75% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, TRC IMBD PYR, 25% FREE MRL, NO 
STN, TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

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

8150' MD-820
SUBBLKY, G
TRC FREE C
TRC MIN FLO
HVY BLSHW

MD 7961 TVD 6795.31
INC 90.99 AZ 271.5
VS 1174.14

MD 8054 TVD 6793.11
INC 91.73 AZ 271.19
VS 1267.01



4050

TG, C1-C4

-450

CG 4792u
CG 2930u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

8200 8250 8300 8350
Niobrara  B Marl (8200' MD - 8250' MD) Niobrara B Marl (8350' MD -

6600 TVD

6800

7000

8150' MD-8200' MD: CHK: 80% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
TRC FREE CALC, TRC IMBD PYR, 20% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

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

NIOBRARA B MARL

8225' MD 6791' TVD

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

8300' MD-8350' MD: MRST: 75% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
CALC, FREE BENT, IMBD PYR, 25% FREE CHK, NO STN, TRC 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

8350' MD-8400' MD: MRST: 80% MEDDR
TO SUBBLKY, GRTY TO SLTY TXT, FRM
CALC, FREE BENT, IMBD PYR, 20% FR
MIN FLOR, FNT BLSHWT O FLOR, IMM
BLSHWT RNG

MD 8238 TVD 6791.08
INC 89.54 AZ 271.54
VS 1450.78

MD 8329 TVD 6792.08
INC 89.2 AZ 271.97
VS 1541.64



4050

TG, C1-C4

-450

CG 3077u CG 2880u

CG 1529u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

8400 8450 8500 8550 860
Niobrara B Marl (8350' MD - 8400' MD)

6600 TVD

6800

7000

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

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

8500' MD-8550' MD: MRST: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
CALC, FREE BENT, IMBD PYR, 30% FREE CHK, NO STN, TRC 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

8550' MD-8600' MD: CHK: 55% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, TRC IMBD PYR, 45% FREE MRL, NO 
STN, TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

MD 8420 TVD 6792.87
INC 89.82 AZ 272.46
VS 1632.46

MD 8512 TVD 6793.19
INC 89.78 AZ 271.94
VS 1724.28



4050

TG, C1-C4

-450

4050

TG, C1-C4

-450

CG 1565u CG 1273u

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 (8650' MD - 8700' MD) Niobrara C Chalk (8700' MD - 8750' MD)

6600 TVD

6800

7000

6600 TVD

6800

7000

8600' MD-8650' MD: CHK: 60% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
TRC FREE CALC, TRC IMBD PYR, 40% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

8650' MD-8700' MD: CHK: 60% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
TRC FREE CALC, TRC IMBD PYR, 40% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

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

NIOBRARA C CHALK

8730' MD 6792' TVD

8750' MD-8800' MD: CHK: 80% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT,
TRC FREE CALC, TRC IMBD PYR, 20% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

8800' MD-8850' MD: CHK: 6
SUBBLKY, GRTY TO SLTY T
TRC FREE CALC, TRC IMB
MIN FLOR, FNT BLSHWT O
BLSHWT RNG

MD 8603 TVD 6792.99
INC 90.46 AZ 272.03
VS 1815.13

MD 8695 TVD 6791.64
INC 91.23 AZ 271.36
VS 1906.99



4050

TG, C1-C4

-450

CG 1949u
CG 1760u

CG 1210u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

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

6600 TVD

6800

7000

8800' MD-8850' MD: CHK: 60% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
TRC FREE CALC, TRC IMBD PYR, 40% FREE MRL, NO STN, TRC 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 

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

8900' MD-8950' MD: CHK: 90% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
TRC FREE CALC, TRC IMBD PYR, 10% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

8950' MD-9000' MD: CHK: 85% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
TRC FREE CALC, TRC IMBD PYR, 15% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

9000' MD-9050' MD: CHK: 60% LTGY - MEDDRKGY, BL
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FR
TRC FREE CALC, TRC IMBD PYR, 40% FREE MRL, NO
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRM
HVY BLSHWT RNG

MD 8879 TVD 6792.23
INC 88.4 AZ 270.96
VS 2090.79

MD 8972 TVD 6795.94
INC 87.04 AZ 270.96
VS 2183.64



4050

TG, C1-C4

-450

CG 1210u CG 1366u
CG 1263u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

9050 9100 9150 9200 9250
Niobrara C Chalk (9200' MD - 9250' MD)

6600 TVD

6800

7000

9000' MD-9050' MD: CHK: 60% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
TRC FREE CALC, TRC IMBD PYR, 40% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 

9050' MD-9100' MD: CHK: 80% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT,
TRC FREE CALC, TRC IMBD PYR, 20% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

9100' MD-9150' MD: CHK: 70% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, TRC IMBD PYR, 30% FREE MRL, NO 
STN, TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

9150' MD-9200' MD: CHK: 60% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, TRC IMBD PYR, 40% FREE MRL, NO 
STN, TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

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

9250' MD-9300
TO SUBBLKY
CALC, FREE B
MIN FLOR, FN
BLSHWT RNG

MD 9063 TVD 6800.37
INC 87.38 AZ 267.1
VS 2274.51

MD 9154 TVD 6803.89
INC 88.18 AZ 265.33
VS 2365.36

MD 9246 TVD 6806.
INC 88.27 AZ 263.91
VS 2457.08



SH

4050

TG, C1-C4

-450

CG 1220u CG 1472u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 16.8K
PP 3396
RPM 80
SPM 0/76

9300 9350 9400 9450
Niobrara C Chalk (9450' M

6600 TVD

6800

7000

9250' MD-9300' MD: MRST: 65% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
CALC, FREE BENT, IMBD PYR, 35% FREE CHK, NO STN, TRC 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9300' MD-9350' MD: MRST: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
CALC, FREE BENT, IMBD PYR, 30% FREE CHK, NO STN, TRC 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

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

9400' MD-9450' MD: CHK: 60% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT,
TRC FREE CALC, TRC IMBD PYR, 40% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

9450' MD-9500' MD: CHK: 70% LTGY - M
SUBBLKY, GRTY TO SLTY TXT, FRM TO
BENT, TRC FREE CALC, TRC IMBD PY
STN, TRC MIN FLOR, FNT BLSHWT O F
CUT, HVY BLSHWT RNG

MD 9246 TVD 6806.74
INC 88.27 AZ 263.91

MD 9341 TVD 6806.94
INC 91.48 AZ 267.2
VS 2551.92

MD 9435 TVD 6803.74
INC 92.43 AZ 267.46
VS 2645.84



4050

TG, C1-C4

-450

CG 1598u
CG 1672u

CG 1400u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

9500 9550 9600 9650 970
Niobrara C Chalk (9450' MD - 9500' MD)

6600 TVD

6800

7000

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

9500' MD-9550' MD: CHK: 85% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT,
TRC FREE CALC, TRC IMBD PYR, 15% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

9550' MD-9600' MD: CHK: 90% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT,
TRC FREE CALC, TRC IMBD PYR, 10% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

9600' MD-9650' MD: CHK: 70% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
TRC FREE CALC, TRC 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: 80% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
TRC FREE CALC, TRC IMBD PYR, 20% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

MD 9530 TVD 6799.91
INC 92.19 AZ 267.96
VS 2740.75

MD 9625 TVD 6797.18
INC 91.11 AZ 269.08
VS 2835.71



4050

TG, C1-C4

-450

CG 1748u CG 1665u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 16.5K
PP 3585
RPM 80
SPM 77/0

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

6600 TVD

6800

7000

9700' MD-9750' MD: CHK: 80% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT,
TRC FREE CALC, TRC IMBD PYR, 20% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

9750' MD-9800' MD: MRST: 60% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
CALC, TRC FREE BENT, IMBD PYR, 40% FREE CHK, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

9800' MD-9850' MD: MRST: 60% MEDDRKGY - MEDLTGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
CALC, TRC FREE BENT, IMBD PYR, 40% FREE CHK, NO STN, 
TRC 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, TRC FREE 
CALC, TRC FREE BENT, IMBD PYR, 30% FREE CHK, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

9900' MD-9950' MD: MRST:
TO SUBBLKY, GRTY TO SL
CALC, TRC FREE BENT, IM
TRC MIN FLOR, FNT BLSH
HVY BLSHWT RNG

MD 9719 TVD 6795.21
INC 91.29 AZ 268.53
VS 2929.68

MD 9814 TVD 6792.73
INC 91.7 AZ 269.85
VS 3024.65

MD 9909 TVD 6
INC 91.2 AZ 27
VS 3119.57



4050

TG, C1-C4

-450

CG 1965u CG 1695u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

12:01 AM
06/20/2015
DAY 06
2921 FT/24HRS

WOB 14.7K
PP 3433
RPM 80
SPM 77/0

9950 10000 10050 10100
Niobrara C Chalk 10050' MD - 10100' MD)

6600 TVD

6800

7000

9900' MD-9950' MD: MRST: 60% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
CALC, TRC FREE BENT, IMBD PYR, 40% FREE CHK, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 

9950' MD-10000' MD: CHK: 60% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT,
TRC FREE CALC, TRC IMBD PYR, 40% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

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

10050' MD-10100' MD: CHK: 70% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
TRC FREE CALC, TRC IMBD PYR, 30% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

10100' MD-10150' MD: CHK: 85% LTGY - MEDDRKGY,
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC F
TRC FREE CALC, TRC IMBD PYR, 15% FREE MRL, N
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRM
HVY BLSHWT RNG

MD 9909 TVD 6790.33
INC 91.2 AZ 270.83

MD 10004 TVD 6789.51
INC 89.78 AZ 271.42
VS 3214.48

MD 10098 TVD 6789.23
INC 90.55 AZ 271.46
VS 3308.37



4050

TG, C1-C4

-450

CG 1675u CG 1890u CG 1644u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

10150 10200 10250 10300 10350
Niobrara B Marl 10250' MD - 10300' MD)

6600 TVD

6800

7000

10100' MD-10150' MD: CHK: 85% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT,
TRC FREE CALC, TRC IMBD PYR, 15% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 

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

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

10250' MD-10300' MD: MRST: 65% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, FREE BENT, IMBD PYR, 35% FREE CHK, NO STN, TRC 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

NIOBRARA B MARL
10257' MD 6787' TVD

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

10350' MD-10
BLKY TO SU
CALC, FREE
MIN FLOR, F
BLSHWT RN

MD 10287 TVD 6787.5
INC 90.49 AZ 271.93
VS 3497.09



4050

TG, C1-C4

-450

CG 2389u CG 2518u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

10400 10450 10500 10550
Niobrara B Marl 10350' MD - 10400' MD)

6600 TVD

6800

7000

10350' MD-10400' MD: MRST: 75% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, FREE BENT, IMBD PYR, 25% FREE CHK, NO STN, TRC 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

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

10450' MD-10500' MD: MRST: 70% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, FREE BENT, IMBD PYR, 30% FREE CHK, NO STN, TRC 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

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

10550' MD-10600' MD: MRST: 90% MEDD
BLKY TO SUBBLKY, GRTY TO SLTY TX
CALC, FREE BENT, IMBD PYR, 10% FR
MIN FLOR, FNT BLSHWT O FLOR, IMM
BLSHWT RNG

MD 10382 TVD 6787.96
INC 88.95 AZ 269.97
VS 3592.01

MD 10477 TVD 6790.29
INC 88.24 AZ 269.99
VS 3686.95

MD 10571 TV
INC 89.45 AZ
VS 3780.88



SS

4050

TG, C1-C4

-450

CG 2213u CG 2710u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 12.9K
PP 3053
RPM 80
SPM 0/77

10600 10650 10700 10750 108
Niobrara B Marl 10650' MD - 10700' MD)

6600 TVD

6800

7000

10550' MD-10600' MD: MRST: 90% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, FREE BENT, IMBD PYR, 10% FREE CHK, NO STN, TRC 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 

10600' MD-10650' MD: MRST: 95% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, FREE BENT, IMBD PYR, 5% FREE CHK, NO STN, TRC 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

10650' MD-10700' MD: MRST: 95% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, FREE BENT, IMBD PYR, 5% FREE CHK, NO STN, TRC 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

10700' MD-10750' MD: MRST: 65% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, FREE BENT, IMBD PYR, 35% FREE CHK, NO STN, TRC 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

10750' MD-10800' MD: CHK: 70% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
ABDT FREE CALC, TRC IMBD PYR, 30% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

MD 10571 TVD 6792.18
INC 89.45 AZ 270.98

MD 10666 TVD 6791.69
INC 91.14 AZ 270.89
VS 3875.8

MD 10761 TVD 6790.8
INC 89.94 AZ 270.53
VS 3970.73



4050

TG, C1-C4

-450

4050

TG, C1-C4

-450

CG 2594u
CG 2416u CG 1641u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

10800 10850 10900 10950 11000
Niobrara B Chalk 10900' MD - 10950' MD)

6600 TVD

6800

7000

6600 TVD

6800

7000

10800' MD-10850' MD: CHK: 65% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT,
ABDT FREE CALC, TRC IMBD PYR, 35% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

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

NIOBRARA B CHALK
10935' MD 6789' TVD

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

11000' MD-11050' MD: CHK:
SUBBLKY, GRTY TO SLTY T
ABDT FREE CALC, TRC IM
TRC MIN FLOR, FNT BLSH
HVY BLSHWT RNG

MD 10855 TVD 6789.81
INC 91.26 AZ 270.98
VS 4064.66

MD 10950 TVD 6788.21
INC 90.68 AZ 271.39
VS 4159.55



4050

TG, C1-C4

-450

CG 1996u CG 1827u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 63.8K
PP 2780
RPM 0
SPM 0/76

11050 11100 11150 11200

6600 TVD

6800

7000

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

11050' MD-11100' MD: CHK: 85% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
ABDT FREE CALC, TRC IMBD PYR, 15% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

11100' MD-11150' MD: CHK: 65% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
ABDT FREE CALC, TRC IMBD PYR, 35% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

11150' MD-11200' MD: CHK: 65% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, ABDT FREE CALC, TRC IMBD PYR, 35% FREE MRL, NO
STN, TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

11200' MD-11250' MD: CHK: 80% LTGY - MEDDRKGY, B
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FR
ABDT FREE CALC, TRC IMBD PYR, 20% FREE MRL, N
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRM
BLSHWT RNG

MD 11045 TVD 6786.75
INC 91.08 AZ 271.89
VS 4254.41

MD 11140 TVD 6785.86
INC 90 AZ 270.93
VS 4349.3

MD 1123
INC 90.2
VS 4443



4050

TG, C1-C4

-450

CG 1958u CG 1910u

DEPTH 11427'
WT 9.3
VIS 33
PH 8.9
FIL 7.8

CL 2200
CAL 80
H2O 95
OIL 0
LGS 18.83
GELS 2/4/7

PV 7
YP 5
CK 1/0
SOL 4.7

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

11250 11300 11350 11400 11450
Niobrara B Chalk 11250' MD - 11300' MD)

6600 TVD

6800

7000

11200' MD-11250' MD: CHK: 80% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
ABDT FREE CALC, TRC IMBD PYR, 20% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY

11250' MD-11300' MD: CHK: 80% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
ABDT FREE CALC, TRC IMBD PYR, 20% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

11300' MD-11350' MD: CHK: 70% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, ABDT FREE CALC, TRC IMBD PYR, 30% FREE MRL, NO
STN, TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

11350' MD-11400' MD: CHK: 60% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
ABDT FREE CALC, TRC IMBD PYR, 40% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

11400' MD-11450' MD: CHK: 60% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
ABDT FREE CALC, TRC IMBD PYR, 40% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

11450' MD-11
TO SUBBLK
CALC, FREE
MIN FLOR, F
BLSHWT RN

MD 11234 TVD 6785.65
INC 90.25 AZ 271.17
VS 4443.21

MD 11329 TVD 6785.76
INC 89.63 AZ 270.68
VS 4538.14

MD 11423 TVD 6786.34
INC 89.66 AZ 270.21
VS 4632.09



4050

TG, C1-C4

-450

SOL 4.7

CG 1810u

CG 1747u
CG 1737

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

11500 11550 11600 11650
Niobrara A Marl (11450' MD - 11500' MD)

6600 TVD

6800

7000

11450' MD-11500' MD: MRST: 65% MEDDRKGY - MEDLTGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
CALC, FREE BENT, IMBD PYR, 35% FREE CHK, NO STN, TRC 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

NIOBRARA A MARL
11486' MD 6786' TVD

11500' MD-11550' MD: MRST: 65% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC 
FREE CALC, TRC FREE BENT, IMBD PYR, 35% FREE CHK, NO 
STN, TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

11550' MD-11600' MD: MRST: 70% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC 
FREE CALC, TRC FREE BENT, IMBD PYR, 30% FREE CHK, NO 
STN, TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

11600' MD-11650' MD: MRST: 80% MEDDRKGY - MEDLTGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
CALC, TRC FREE BENT, IMBD PYR, 20% FREE CHK, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

11650' MD-11700' MD: MRST: 85% MEDD
BLKY TO SUBBLKY, GRTY TO SLTY TX
FREE CALC, TRC FREE BENT, IMBD P
STN, TRC MIN FLOR, FNT BLSHWT O 
CUT, HVY BLSHWT RNG

MD 11518 TVD 6786.24
INC 90.46 AZ 270.15
VS 4727.05

MD 11612 TVD 6786.77
INC 88.89 AZ 270.16
VS 4821.02



4050

TG, C1-C4

-450

CG 1737u
CG 2214u

CG 1553u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

11700 11750 11800 11850 119
Niobrara A Marl (11750' MD - 11800' MD)

6600 TVD

6800

7000

11650' MD-11700' MD: MRST: 85% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC 
FREE CALC, TRC FREE BENT, IMBD PYR, 15% FREE CHK, NO 
STN, TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 

11700' MD-11750' MD: MRST: 80% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC 
FREE CALC, TRC FREE BENT, IMBD PYR, 20% FREE CHK, NO 
STN, TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

11750' MD-11800' MD: MRST: 90% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
CALC, TRC FREE BENT, IMBD PYR, 10% FREE CHK, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

11800' MD-11850' MD: MRST: 90% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC 
FREE CALC, TRC FREE BENT, IMBD PYR, 10% FREE CHK, NO 
STN, TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

11850' MD-11900' MD: MRST: 90% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
CALC, TRC FREE BENT, IMBD PYR, 10% FREE CHK, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

MD 11706 TVD 6787.32
INC 90.43 AZ 270.34
VS 4914.98

MD 11801 TVD 6786.81
INC 90.18 AZ 271.1
VS 5009.91

MD 11
INC 90
VS 510



4050

TG, C1-C4

-450

CG 1783u CG 1603u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 51.2K
PP 3171
RPM 0
SPM 76/0

11900 11950 12000 12050 12100
Niobrara A Marl (12050' MD - 12100' MD)

6600 TVD

6800

7000

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

11950' MD-12000' MD: MRST: 80% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC 
FREE CALC, TRC FREE BENT, IMBD PYR, 20% FREE CHK, NO 
STN, TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

12000' MD-12050' MD: MRST: 90% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC 
FREE CALC, TRC FREE BENT, IMBD PYR, 10% FREE CHK, NO 
STN, TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

12050' MD-12100' MD: MRST: 95% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, TRC FREE BENT, IMBD PYR, 5% FREE CHK, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

12100' MD-12150' MD: MRS
BLKY TO SUBBLKY, GRTY
CALC, TRC FREE BENT, IM
TRC MIN FLOR, FNT BLSH
HVY BLSHWT RNG

MD 11895 TVD 6785.98
INC 90.83 AZ 271.3
VS 5103.82

MD 11989 TVD 6784.89
INC 90.49 AZ 270.57
VS 5197.73

MD 12084 TVD 6783.43
INC 91.26 AZ 270.13
VS 5292.68



SH

4050

TG, C1-C4

-450

CG 1675u CG 1781u CG 1506u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 51.2K

12150 12200 12250 12300

6600 TVD

6800

7000

12100' MD-12150' MD: MRST: 95% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, TRC FREE BENT, IMBD PYR, 5% FREE CHK, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 

12150' MD-12200' MD: MRST: 90% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, FREE BENT, IMBD PYR, 10% FREE CHK, NO STN, 5% 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

12200' MD-12250' MD: MRST: 70% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, FREE BENT, IMBD PYR, 30% FREE CHK, NO STN, 10% 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

12250' MD-12300' MD: MRST: 90% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, TRC FREE BENT, IMBD PYR, 10% FREE CHK, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

12300' MD-12350' MD: MRST: 95% MEDDRKGY - MED
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BR
CALC, TRC FREE BENT, IMBD PYR, 5% FREE CHK, N
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STR
HVY BLSHWT RNG

MD 12179 TVD 6784.1
INC 87.93 AZ 270.68
VS 5387.62

MD 12273 TVD 6787.64
INC 87.75 AZ 270.33
VS 5481.5



4050

TG, C1-C4

-450

CG 1665u CG 1771u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

12350 12400 12450 12500 12550
Niobrara A Marl (12350' MD - 12400' MD)

6600 TVD

6800

7000

12300' MD-12350' MD: MRST: 95% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, TRC FREE BENT, IMBD PYR, 5% FREE CHK, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 

12350' MD-12400' MD: MRST: 95% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, TRC FREE BENT, IMBD PYR, 5% FREE CHK, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

12400' MD-12450' MD: MRST: 80% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, TRC FREE BENT, IMBD PYR, 20% FREE CHK, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

12450' MD-12500' MD: MRST: 90% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, TRC FREE BENT, IMBD PYR, 10% FREE CHK, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

12500' MD-12550' MD: MRST: 80% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE
CALC, TRC FREE BENT, IMBD PYR, 20% FREE CHK, NO STN,
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

12550' MD-126
SUBBLKY, GR
TRC FREE CA
TRC MIN FLO
HVY BLSHWT

NIOBR
12551' M

MD 12368 TVD 6791.11
INC 88.06 AZ 270.24
VS 5576.4

MD 12462 TVD 6794.78
INC 87.47 AZ 269.76
VS 5670.3

MD
INC
VS 5



4050

TG, C1-C4

-450

CG 1806u CG 1831u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 22.2K
PP 3914
RPM 100
SPM 76/0

12600 12650 12700 12750
Niobrara B Chalk (12550' MD - 12600' MD)

6600 TVD

6800

7000

12550' MD-12600' MD: CHK: 65% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
TRC FREE CALC, TRC IMBD PYR, 35% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

NIOBRARA B CHALK
12551' MD 6797' TVD

12600' MD-12650' MD: CHK: 65% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT,
TRC FREE CALC, TRC IMBD PYR, 35% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

12650' MD-12700' MD: CHK: 80% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
TRC FREE CALC, TRC IMBD PYR, 20% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

12700' MD-12750' MD: CHK: 60% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
TRC FREE CALC, TRC IMBD PYR, 40% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

12750' MD-12800' MD: CHK: 70% LTGY -
SUBBLKY, GRTY TO SLTY TXT, FRM TO
TRC FREE CALC, TRC IMBD PYR, 30%
TRC MIN FLOR, FNT BLSHWT O FLOR
HVY BLSHWT RNG

MD 12557 TVD 6797.23
INC 89.57 AZ 270.81
VS 5765.23

MD 12651 TVD 6797.69
INC 89.88 AZ 269.74
VS 5859.18

MD 12746 TVD 6796.49
INC 91.57 AZ 269.12
VS 5954.16



4050

TG, C1-C4

-450

CG 2156u CG 1815u

CG 

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

12:01 AM
06/21/2015
DAY 07
2620 FT/24HRS

WOB 5.0K
PP 2635
RPM 0
SPM 76/0

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

6600 TVD

6800

7000

12750' MD-12800' MD: CHK: 70% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
TRC FREE CALC, TRC IMBD PYR, 30% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 

12800' MD-12850' MD: CHK: 90% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
TRC FREE CALC, TRC IMBD PYR, 10% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

12850' MD-12900' MD: CHK: 70% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, TRC IMBD PYR, 30% FREE MRL, NO 
STN, TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

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

12950' MD-13000' MD: CHK: 60% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
TRC FREE CALC, TRC IMBD PYR, 40% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

MD 12840 TVD 6793.07
INC 92.59 AZ 268.95
VS 6048.1

MD 12935 TVD 6789.7
INC 91.48 AZ 270.7
VS 6143.01



4050

TG, C1-C4

-450

4050

TG, C1-C4

-450

CG 1826u

CG 1486u CG 1896u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

13000 13050 13100 13150 13200
Niobrara A Marl (13000' MD - 13050' MD) Niobrara A Marl (13150' MD - 13200' MD)

6600 TVD

6800

7000

6600 TVD

6800

7000

13000' MD-13050' MD: MRST: 80% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, ABNT FREE BENT, IMBD PYR, 20% FREE CHK, NO STN, 
15% MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

NIOBRARA A MARL
13011' MD 6788' TVD

13050' MD-13100' MD: MRST: 90% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, ABNT FREE BENT, IMBD PYR, 10% FREE CHK, NO STN, 
15% MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

13100' MD-13150' MD: MRST: 90% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, ABNT FREE BENT, IMBD PYR, 10% FREE CHK, NO STN,
15% MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

13150' MD-13200' MD: MRST: 70% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, TRC FREE BENT, IMBD PYR, 30% FREE CHK, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

13200' MD-13250' MD: MRS
TO SUBBLKY, GRTY TO S
TRC FREE BENT, IMBD PY
FLOR, FNT BLSHWT O FL
BLSHWT RNG

MD 13029 TVD 6788.79
INC 89.63 AZ 267.8
VS 6236.99

MD 13124 TVD 6789.3
INC 89.75 AZ 269.73
VS 6331.98

MD
IN
VS



SS

4050

TG, C1-C4

-450

CG 1693u

CG 1802u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 25.0K
PP 3714
RPM 100
SPM 77/0

13250 13300 13350 13400

6600 TVD

6800

7000

13200' MD-13250' MD: MRST: 80% MEDDRKGY - MEDLTGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
TRC FREE BENT, IMBD PYR, 20% FREE CHK, NO STN, TRC MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 

13250' MD-13300' MD: MRST: 90% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, TRC FREE BENT, IMBD PYR, 10% FREE CHK, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

13300' MD-13350' MD: MRST: 90% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, FREE BENT, IMBD PYR, 10% FREE CHK, NO STN, 10% 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

13350' MD-13400' MD: MRST: 95% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, FREE BENT, IMBD PYR, 5% FREE CHK, NO STN, 10% 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

13400' MD-13450' MD: MRST: 95% MEDDRKGY - MEDL
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FRE
ABDT FREE BENT, IMBD PYR, 5% FREE CHK, NO STN
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, H
RNG

MD 13218 TVD 6789.13
INC 90.46 AZ 269.99
VS 6425.96

MD 13313 TVD 6789.94
INC 88.55 AZ 267.11
VS 6520.94

MD 13407 TVD 6791.21
INC 89.91 AZ 268.1
VS 6614.92



4050

TG, C1-C4

-450

CG 1731u CG 1621u
CG 1769u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

13450 13500 13550 13600 13650
Niobrara A Marl (13450' MD - 13500' MD)

6600 TVD

6800

7000

13400' MD-13450' MD: MRST: 95% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
ABDT FREE BENT, IMBD PYR, 5% FREE CHK, NO STN, 10% MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT

13400' MD-13500' MD: MRST: 95% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
ABDT FREE BENT, IMBD PYR, 5% FREE CHK, NO STN, 10% MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT
RNG

13450' MD-13550' MD: MRST: 85% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
CALC, ABDT FREE BENT, IMBD PYR, 15% FREE CHK, NO STN, 
10% MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

13550' MD-13600' MD: MRST: 90% MEDDRKGY - MEDLTGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, ABDT FREE BENT, IMBD PYR, 10% FREE CHK, NO STN, 
10% MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY
BLSHWT RNG

13600' MD-13650' MD: MRST: 90% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT 
FREE CALC, ABDT FREE BENT, IMBD PYR, 10% FREE CHK, NO
STN, 10% MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

13650' MD-13
BLKY TO SU
FREE CALC,
STN, 10% MIN
CUT, HVY BL

MD 13502 TVD 6791.69
INC 89.51 AZ 267.79
VS 6709.91

MD 13597 TVD 6792.79
INC 89.17 AZ 267.89
VS 6804.89



4050

TG, C1-C4

-450

CG 1769u CG 1797u

CG 1802u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 27.4K
PP 2997
PM 100
SPM 77/0

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

6600 TVD

6800

7000

13650' MD-13700' MD: MRST: 60% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT 
FREE CALC, ABDT FREE BENT, IMBD PYR, 40% FREE CHK, NO
STN, 10% MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

NIOBRARA B CHALK
13662' MD 6793' TVD

13700' MD-13750' MD: MRST: 80% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT 
FREE CALC, ABDT FREE BENT, IMBD PYR, 20% FREE CHK, NO 
STN, 10% MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

13750' MD-13800' MD: CHK: 60% LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
TRC FREE CALC, TRC IMBD PYR, 40% FREE MRL, NO STN, TRC
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

13800' MD-13850' MD: CHK: 80% LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, GRTY TO SLTY 
TXT, FRM TO BRIT, TRC FREE BENT, TRC FREE 
CALC, TRC IMBD PYR, 20% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED 
STRMG CUT, HVY BLSHWT RNG

13850' MD-13878' MD: CHK: 80% LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, GRTY TO SLTY 
TXT, FRM TO BRIT, TRC FREE BENT, TRC FREE 
CALC, TRC IMBD PYR, 20% FREE MRL, NO STN, 
TRC MIN FLOR, FNT BLSHWT O FLOR, IMMED 
STRMG CUT, HVY BLSHWT RNG

MD 13691 TVD 6794.18
INC 89.14 AZ 267.89
VS 6898.87

MD 13812 TVD 6797.08
INC 88.12 AZ 267.17
VS 7019.81

MD
IN
VS

PTB:



BOTTOMS UP GAS 
1534u

DRILLER'S TD @ 
8:00 AM ON 
06/21/2015 @ 
13878' MD

13900

RELEASED ON 06/21/2015

TD @  13878' MD

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

MD 13878 TVD 6799.24
INC 88.12 AZ 267.17
VS 7085.76


